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Single Technology Appraisal (STA) 


Rituximab in combination with corticosteroids for treating anti-neutrophil 
cytoplasmic antibody-associated vasculitis [ID567] 


 
Dear Dave, 
 
The Evidence Review Group, ScHARR, and the technical team at NICE have now 
had an opportunity to take a look at the submission received on 20 March by Roche 
Products. In general terms they felt that it is well presented and clear. However, the 
ERG and the NICE technical team would like further clarification relating to the 
clinical and cost effectiveness data.    
 
Both the ERG and the technical team at NICE will be addressing these issues in their 
reports.  
 
We request you to provide a written response to this letter to the Institute by 5pm on 
25 April. Two versions of this written response should be submitted; one with 
academic/commercial in confidence information clearly marked and one from which 
this information is removed. 
 
Please underline all confidential information, and separately highlight information that 
is submitted under ‘commercial in confidence’ in turquoise, and all information 
submitted under ‘academic in confidence’ in yellow. 
 
If you present data that is not already referenced in the main body of your submission 
and that data is seen to be academic/commercial in confidence information, please 
complete the attached checklist for in confidence information. 
 
Please do not ‘embed’ documents (i.e. PDFs, spreadsheets) within your response as 
this may result in your information being displaced or unreadable. Any supporting 
documents should be emailed to us separately as attachments or sent on a CD.  
 
If you have any further queries on the technical issues raised in this letter then please 
contact Linda Landells, Technical Lead (linda.landells@nice.org.uk). Any procedural 
questions should be addressed to Kate Moore, Project Manager 
(kate.moore@nice.org.uk) in the first instance.  
 
Yours sincerely  
 
Helen Knight 
Associate Director – Appraisals 
Centre for Health Technology Evaluation 
 
Encl. checklist for in confidence information 
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Because of the high number of clarification questions, this letter is split into 
two sections – Section 1 lists high priority questions where a response is very 
important. Section 2 lists questions that are of lower priority – although these 
questions are also important, it is recognised that the timescales involved in 
the STA process are relatively short so we suggest focusing on the questions 
listed in Section 1 first.   
 
Section 1: High Priority Questions and Requests 
 
Literature searching 


 
1) Priority question: Please clarify why only “RTX” is used as a search 


term for the intervention, rather than synonyms such as rituximab, 


Rituxan or Mabthera. 


 
2) Priority question: With reference to Appendix 1, please state whether 


searches for ongoing or completed and unpublished trials were 


undertaken and considered in the submission, using sources such as 


ClinicalTrials.gov, the metaRegister of controlled clinical trials, or the 


WHO ICTRP portal. 


 
3) Priority request: The ERG believes that not all safety data have been 


retrieved from the direct evidence searches and that using the data 


presented in the Summary of Clinical Safety provided to the EMA is not 


sufficient. The ERG has provided search strategies for adverse events 


that could have been used in Appendix 1 of this letter. Please clarify 


whether there are any other relevant adverse event data that are not 


considered in the submission.  


 
4) Priority request: The ERG believes that relevant comparators have 


been excluded from the manufacturer’s submission due to the absence 


of direct evidence comparing them to rituximab. However, valuable 


evidence comparing these interventions to cyclophosphamide (CYC) is 


likely to be available. Please clarify why searches that could have been 


used to inform indirect comparisons were not conducted. The ERG has 


provided a search strategy that could have been used in Appendix 2 of 


this letter. 
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Section A – Description of the technology, context, equality, innovation 
and the decision problem 
 


5) Priority request: Please clarify why the oral regimen of CYC was used 


within the RAVE trial, and why that regimen has been used as the 


primary comparator in the submission. Some evidence suggests that 


15mg/kg IV pulses have fewer adverse effects than oral 2mg/kg, while 


providing similar remission rates (de Groot, Ann Intern Med, 2009). 


This is particularly important given the cumulative lifetime dose limit 


associated with CYC – the IV regimen is very likely to lead to a lower 


dose of CYC received per cycle, which may enable a larger number of 


cycles to be administered over time for an individual patient.  


 
6) Priority request: With respect to Section 5, statements made and 


supported with the rationale that they are “in line with the proposed 


licence” are inadequate given later, possibly equivocal statements such 


as 6.9.2: “The RTX licence is likely to cover the induction of remission”. 


 Please clarify by specifying and defining each element of the 


proposed licence. The ERG notes that the EMA CHMP positive 


opinion does not specify whether rituximab should only be used in 


newly diagnosed patients. 


 Please include clarification on whether the population is limited to 


those contraindicated for, or refractory to CYC. 


 Also please clarify whether the only possible intervention regimen 


is 375mg/m² x4, for induction for de novo disease only (1st line) for 


the stated populations, or for induction after first relapse (2nd line) 


after CYC only.  


 
7) Priority question: Given that the RAVE trial looked at the use of RTX 


to treat flares, why will this not be included in the licence?  


 
8) Priority question: Given that maintenance therapy with RTX appears 


to be used in practice, and has been included in various studies, why 


will this not be included in the licence?  
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Section B – Clinical Effectiveness 
 


9) Priority request: With respect to Section 6.2.7, please clarify the 


justification for including each of the non-RCT studies as supporting 


evidence. In Section 6.7.1 it is stated that the non-RCTs were “found 


not to have sufficient data to be useful to the decision problem”. Please 


clarify this statement providing justifications. Currently, it is not clear 


how or why these trials could not contribute to the decision problem, 


especially as some are cited later in 6.8.1 as having relevant safety 


data. A clear justification also needs to be given for not appraising 


these trials critically. 


 
10) Priority request: In Table 9 it is stated that patients with a serum 


creatinine level of >4.0 mg/dL were excluded from the RAVE trial. 


Please clarify that the RAVE population therefore does not include 


patients with severe renal disease. 


 
11) Priority question: With regard to Section 6.3.6, please clarify and 


justify more fully the choice of the 70% rate of 6-month remission in this 


population (treated with CYC) based on WGET trial 2005 (n=180), 


given that de Groot, Ann Intern Med, 2009 (n=149) = 87% at 9 months; 


Jayne, NEJM, 2003 (n=155) = 93% at 6 months, and RITUXVAS = 


82%, sustained, at 12 months; all report higher rates for CYC in de 


novo AAV populations.  


 
12) Priority request: The choice of subgroup analyses presented in 


Section 6.3.7 needs to be clarified, justified and described, as required: 


“specify the rationale and whether they were pre-planned or post-hoc”. 


The RAVE trial describes a series of analyses as “predefined”, but the 


ERG cannot see these described in the article itself, the freely-


available clinicaltrials.gov protocol (NCT00104299) or the NEJM 


accessible, supplementary file protocol. Please clarify where these 


subgroup analyses were pre-specified. This is important as post hoc 


sub-group analysis was a stated exclusion criterion in Section 6.2. 


 
13) Priority question: No indirect comparisons were drawn in the 


manufacturer’s submission. However, several comparator interventions 


included in the scope for this appraisal have been excluded. Also, the 


RAVE trial includes oral CYC as the comparator, whereas the ERG’s 


clinical advisors suggest that IV CYC may provide a better safety 


profile, and results in a lower cumulative dose of CYC per cycle. While 
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there may not be direct evidence on all potential comparator 


treatments, there is likely to be indirect evidence (comparisons to CYC 


/ IV CYC) in a number of cases. The ERG’s clinical advisors suggest 


that other treatments are likely to have an important role to play in the 


treatment of ANCA-associated vasculitis, as part of treatment 


sequences. Please clarify why indirect comparisons were not 


undertaken for both efficacy and adverse events.  


 
14) Priority request: Please clarify exactly how the safety studies in Table 


33 were sourced and the inclusion criteria that were applied; please 


clarify the reason for the omission of potentially relevant non-RCT 


evidence from this list (e.g. the non-RCT studies by Holle, Ann Rheum 


Dis, 2012, Roll, J Rheumatol, 2012 and Cartin-Ceba, Arth Rheum, 


2012; all use a 375mg/m² dose of RTX and report safety outcomes). 


 
15) Priority request: In Section 6.8.2, only safety data from RAVE and 


RITUXVAS are actually considered. Please clarify why this is and why 


data from the other studies cited in Table 33 are omitted. 


 
16) Priority request: Please provide tables presenting adverse event data 


for each grade 3 or above event observed in each treatment arm in 


RAVE and RITUXVAS. For RAVE please present data for 6 month and 


18 month timepoints. Data may be provided in a similar form to Table 


40 (but with the inclusion of the number of patients with the event, the 


number in the group, and the percentage with the event).  


 
Section C – Economic evaluation 


 


17) Priority question: It is stated in Section 2.5 that only major relapses 


lead to treatment with CYC. In the model do the relapses represent 


major relapses based upon the RAVE trial, or are mild / moderate 


relapses also included? Or are all relapses included and assumed to 


be major?  


 
18) Priority question: Please clarify why relapses of different severity 


were not modelled. 


 
19) Priority question: Stone et al 2010 is given as the source for the 


relapse rates presented in Table 44, however the ERG cannot find 


these figures in the paper. The ERG understands that these rates were 


calculated by fitting exponential models to time-to-relapse data from 
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RAVE. Measures of explained variation such as R2 are not 


recommended for use with time-to-event data (Collett, 2003). 


 Please provide relevant data on the fit of the exponential models 


(such as AIC and BIC statistics) compared with alternative 


parametric models. 


 Please clarify whether proportional hazards were assumed and 


justify the use of exponential models rather than other parametric 


models. 


 In graphs such as that presented in Figure 14 please include 


values for numbers at risk.  


 
20) Priority question: Please explain the relapse rates presented in Table 


38. 


 Were these calculated using exponential models fitted to the 


subgroup data from RAVE? 


 It seems surprising that “newly diagnosed” and “relapsing patients” 


relapse rates of 0.07 and 0.17 respectively for CYC combine to 


give a relapse rate of 0.15 for all patients; whereas rates of 0.12 


and 0.31 respectively combine to 0.16 for RTX. Is this due to the fit 


of the exponential models? 


 Please provide the information specified in question 20 for these 


subgroup analyses. 


 
21) Priority question: The economic model looks at a situation whereby 


RTX may be used as a remission induction agent in newly diagnosed 


patients and in previously relapsing patients. However, the model does 


not consider a sequence whereby newly diagnosed patients initially 


receive CYC and following relapse they receive RTX. Please clarify 


why this sequence is not considered. 


 
22) Priority question: Please clarify why a wider range of possible 


treatment sequences were not considered in the economic analysis. 


The ERG’s clinical advisors suggest that treatments other than 


rituximab and CYC may play an important part in the treatment 
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pathway for ANCA-associated vasculitis. This is linked to question 22, 


as regards the positioning of rituximab within the pathway, but also 


involves the consideration of additional treatments within the pathway. 


 
23) Priority question: Please clarify why the base case version of the 


economic model allows newly diagnosed patients to only receive 2 


courses of CYC once they enter the model, whereas previously treated 


patients are also allowed to receive 2 courses of CYC once they enter 


the model. 


 
24) Priority question: Please clarify the rationale for assuming that all 


patients that initially do not respond to rituximab treatment are 


immediately retreated with rituximab. Clinical experts consulted by the 


ERG suggest that this assumption is questionable.  


 
25) Priority question: Please provide further clarity and justification 


around the assumption that following relapse after initial treatment with 


rituximab, one course of CYC will be given.  


 
26) Priority question: Please justify why it is reasonable to assume that 


the probability of obtaining remission with CYC is the same (that is, it is 


equal to that observed for “all patients” in the RAVE trial, rather than 


that observed for “relapsing patients”) regardless of prior RTX therapy. 


 
27) Priority request: Please clarify why sensitivity analysis was not 


undertaken around the assumption that the diminishing effectiveness 


associated with a second rituximab course is the same as the 


diminishing effectiveness observed between the CYC newly diagnosed 


and relapsing patient groups  


 
28) Priority question: Please clarify the implications for the economic 


model of basing the CYC efficacy and adverse event data on the RAVE 


trial, in which CYC was administered orally. The ERG’s clinical 


advisors suggest that IV CYC is likely to result in fewer AEs, and also a 


lower dose of CYC per cycle, which may allow more than 2 cycles of 


CYC to be given. 


 
29) Priority question: Please clarify why different degrees of response 


were not modelled – for example responses where BVAS/WG=0 but 


prednisone had not reduced to zero? The ERG’s clinical advisors 


suggest that patients who achieve this type of “partial” response may 
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be clinically significantly different from patients who do not achieve a 


BVAS/WG score of 0. For instance, such patients may be in remission, 


but may remain on steroids to control a certain aspect of their disease. 


However, in the economic model these patients are classified as not 


being in remission. 


 
30) Priority request: Please comment on the face validity of the results of 


the economic evaluation: For the new patient subgroup (approximately 


half of all patients) the ICER is approximately £60,000 per QALY 


gained, for previously treated patients (the remainder of patients) the 


ICER is approximately £47,000 per QALY gained, yet for all patients 


combined the ICER is approximately £11,000 per QALY gained. Why is 


the ICER for all patients not between the ICERs for the two individual 


subgroups? 


 
31) Priority question: Please clarify why different relapse rates were not 


used in the economic model after first and second relapses (as 


differential rates are used in the new and previously treated patient 


subgroup analyses). 


 
32) Priority request: Please clarify why the utility score for the 


“uncontrolled” health state was not varied in probabilistic sensitivity 


analysis (its value is hard-coded in cell D102 of worksheet “PSAInputs” 


in the model).  


 
33) Priority request: Please check the numbers in Table 51, and the 


corresponding numbers in the model: The BNF March 2013 lists the 


price of 56 50mg tablets of azathioprine to be £5.04, not 56 25mg 


tablets. Also, the cost/mg for RTX and AZA appear to be incorrect. 


Also, clarify why methotrexate and mycophenolate mofetil are included 


in this table but not in the model. 


 
34) Priority request: Please clarify why the cost of a pack of 30 1mg 


prednisone tablets is used in the model and in Tables 51 and 52, rather 


than the cost of 2mg or 5mg 30 tablet or 100 tablet packs (which have 


much reduced costs per mg). This is particularly relevant considering 


the initial dose of prednisone given in RAVE was 1mg/kg/day and the 


average dose per cycle is stated to be 3506mg.  


 
35) Priority request: Please justify why NHS reference cost SD04A was 


used to reflect best supportive care in the “uncontrolled disease” health 
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state. Are any other cost sources available? Please confirm that where 


the frequency “1.5 times weekly” has been stated for this cost and 


those presented in Table 55, you actually mean “1 appointment every 


1.5 weeks”. 


 
36) Priority request: Please provide further justification for the existence 


of an “uncontrolled disease” health state, in which patients do not 


receive any specific treatment for relapses, and which patients 


currently transit to after two courses of CYC. In Section 7.3.1 it is 


stated that details on this health state were informed by clinical expert 


opinion. Does any supporting evidence exist?  


 
37) Priority request: Please clarify the justification for assuming that RTX 


and IV CYC monitoring occurs during the administration appointment – 


given that clinicians may wish to see the results of monitoring tests 


before proceeding with the administration. Clinical advice received by 


the ERG suggests that monitoring of patients treated with rituximab 


may be required in the long-term, after treatment discontinuation, due 


to limited evidence on long-term side effects. Please clarify why this 


has not been included in the economic model. 


 
38) Priority request: Table 52 suggests that the same average dose of 


methylprednisolone and prednisolone is assumed for RTX and CYC, 


taken from the RAVE trial. Please clarify whether the average doses of 


these drugs received in the two treatment groups were the same in the 


trial. 


 
39) Priority request: Please clarify how many patients had died in each 


arm of the RAVE trial at the longest data cut. 


 
40) Priority request: Please clarify why the base case analysis (and 


seemingly all subgroup analyses) presents cost-effectiveness results 


based on point estimates of parameters rather than expectations of the 


mean (from the probabilistic model).  


 
41) Priority request: Please justify why the standard error is assumed to 


be 30% of the mean in rows 11-16 of the “PSAInputs” worksheet in the 


economic model. Also please clarify whether these values are 


assumed to be standard errors or standard deviations. This impacts 


upon the formulas used to estimate the alpha and beta values for the 


beta distributions. Finally please explain why standard errors were not 
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estimated based upon the exponential model fits for relapse rates. The 


ERG suggests that these beta distributions have a very important 


impact upon the probabilistic analysis. 


 
42) Priority request: Please clarify and justify why a Markov model (with 


underlying assumptions of exponential sojourn time) was used, 


particularly given the seemingly poor fit of the exponential models used 


to estimate relapse rates. 


 
 


Section 2: Lower Priority Questions and Requests 
 
Literature searching 
 


1) Section 10.2 Appendix. The search appears inconsistent and thus 


inadequate. Some databases are limited to searching for the 


population only, e.g. Cochrane, whereas others are interrogated for 


population and intervention. Please clarify why this is the case.  


 
2) Please state the total number of records identified through database 


searching prior to the removal of duplicate titles in the PRISMA flow 


diagram presented in Section 2.2.2. Also please explain which sources 


were used in addition to database searching as shown by “additional 


records identified through other sources”. 


 
3) The subject heading ("ANCA associated vasculitis") usage described in 


Tables 73 and 74 of Appendix 1 is somewhat restrictive. Please state 


the entry date used for this heading in the searches. This is important 


because the thesauri year of entry for the subject heading of “ANCA 


vasculitis” is 2010 (Medline, Ovid) and 2005 (Embase, Ovid), 


respectively (previously records were indexed under “Vasculitis”). 


 
4) The intervention term usage described in Table 74 of Appendix 1 is not 


comprehensive – alternative terms for rituximab were lacking. Please 


update the search using the full range of terms that may be used to 


describe rituximab and clarify whether any additional evidence is found.  
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Section A – Description of the technology, context, equality, innovation 
and the decision problem 
 


5) In Section 2.5 it is stated that “Patients may continue maintenance 


therapy/immunosuppression for up to 5 years”. Clinical advice received 


by the ERG suggests that in fact maintenance therapy may last much 


longer than 5 years. Please clarify this, and also comment upon how 


this is captured in your economic analysis. 


 
Section B – Clinical Effectiveness 


6) With regard to the exclusion criteria presented in Table 6, please 


provide a justification for each to ensure that the rationale for exclusion 


is transparent.  


 
7) Figure 1 appears to only present the results of the Embase/Medline 


search from Appendix 10.2. Please present results that include the 


Cochrane and PubMed searches (270 more citations), or clarify why 


these results do not seem to be included in Figure 1. 


 
8) Figure 1 states that 45 full-text articles were excluded. Please provide 


a full list of these studies with reasons to explain their exclusion. 


 
9) Please comment upon the ability to make statements upon the 


effectiveness of rituximab in patients with life-threatening disease (for 


example, those with pulmonary haemorrhage or active central nervous 


system vasculitis), given available evidence. 


 
10) In Table 9, it is stated that patients intolerant to CYC were excluded 


from the RAVE trial. The ERG suggest that this makes any analysis of 


CYC intolerant patients based upon the RAVE trial inappropriate. 


Please comment upon this point – is any data available on patients 


intolerant to CYC who have been treated with RTX? 


 
11) Please clarify whether data are available on how many courses of CYC 


treatment (or what lifetime dose of CYC treatment had so far been 


received) had been received by patients who had previously used CYC 


that were recruited into the RAVE trial. Related to this, how many 


relapses had these patients had prior to trial entry? Please comment 


upon whether these patients fit within the proposed rituximab licence. 
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12) Please clarify the justification for the use of the BVAS/WG outcome 


measure, considering that it has only been validated in WG patients. 


Please comment upon the implications of using this measure in MPA 


patients. Please clarify why the BVAS/WG measure was used instead 


of the validated BVAS measure and provide citations on the validation 


of the BVAS scale. 


 
13) In Section 6.3.6 it is stated that a “worst case” analysis was undertaken 


whereby data for patients who switched treatments were imputed as 


treatment failures. Clarify why this is a “worst case” analysis, 


considering that it was previously stated that early treatment failure 


triggered treatment switch. 


 
14) Please provide more information on the “anomalies” identified in the 


clinical data referred to in Section 6.3.6. 


 
15) With respect to Section 6.4, the non-inferiority extension to the 


CONSORT statement should have been applied and used as a critical 


appraisal tool (Piaggio, JAMA, 2006). Please clarify why this checklist 


was not used. 


 
16) Tables 15, 16 and 21 refer to the “ITT Population”, but exclude patients 


with “missing” data. In addition, patients who failed treatment prior to 6 


months were excluded from the “primary efficacy analysis”. Please 


comment on the susceptibility of these analyses to selection bias.  


 
17) Please clarify the flare rates presented in Table 21 (that are also 


presented in Table 15). A footnote to Table 21 states that flare 


assessments for patients during crossover were excluded from the 


analysis. In Section 6.3.2, it is stated that patients who experienced 


severe disease flares or treatment failure between Visit V5 and Visit V8 


(month 6) were crossed over to the opposite treatment arm. Please 


confirm the timing of Visit V5, and clarify whether disease flares that 


triggered treatment switch are included in the figures presented in 


Tables 21 and 15.   


 
18) The majority of the additional analyses described in Section 6.5.1 (for 


example, Tables 25-30, Figs.7 and 8), were neither clearly pre-


specified nor address the decision problem (decision problem 


subgroups were only de novo patients; CYC-relapse patients; and CYC 
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contraindicated patients). Please clarify and justify the inclusion of 


these analyses. 


 
19) In Table 32, please clarify what Group C refers to in the description of 


the Smith et al 2012 study. 


 
 
Section C – Economic evaluation 


20) Please clarify whether all relevant co-medication and pre-treatment 


costs are included in the model – for example, premedication with 


analgesic/anti-pyretic/anti-sickness drugs, anti-histaminic drugs, and 


PCP prophylaxis. 


 
21) Please clarify whether all relevant adverse events have been included 


in the economic model, and explain why a number of serious AEs 


mentioned in Section 2.3 do not appear to be in the economic model. 


 
22) Please provide justification for choosing a lifetime horizon for the 


analysis – please describe how and why the treatment sequence 


impacts upon survival, with supporting evidence. 


 
23) Please provide justification for the use of the Lane et al (2005) study to 


model mortality risks over time. The Lane et al (2005) study identified 


99 patients with AAV between 1988 and 2000, and therefore the data 


are dated. 


 Please comment on the impact that the age of this cohort data may 


have on its validity to be used to model present-day and future 


survival of patients with AAV, taking into account issues such as 


treatment and dosing regimens and any trends in survival over 


time. 


 In addition, only 31 deaths were observed and patients were not 


classified as regards whether they were in remission or not – 


please comment upon the uncertainty associated with these data 


and their importance in the economic model.  


 
24) Please clarify whether any other data exist to support the mortality 


assumptions used in the economic model. Please justify the 
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assumption that patients in complete remission have a lower risk of 


mortality. 


 
25) Please clarify whether the use of the arbitrary ±10% applied to the 


estimated SMR taken from the Lane et al (2005) study for the 


uncontrolled and remission health states will lead to the average SMR 


implied by the model being different from the 4.8 estimated by Lane et 


al (2005) (due to the different proportions of time spent in these states 


in the model). 


 
26) Please clarify why the Barton et al (2004) reference has been used for 


the cost of RTX administration – a cost estimated for the administration 


of infliximab with a price year of 2000. Are more relevant and recent 


estimates available? 


 
27) Please clarify how the data that suggest that 72% of CYC given is by 


IV were obtained. How many clinicians/centres were surveyed?  


 
28) Please clarify what the comparator treatment was in the subgroup 


analysis for patients intolerant to CYC. In Tables 4 and 70 the 


comparator is labelled as “CYC”, yet this is for patients who are 


intolerant to CYC. 


 Do patients in the “CYC” arm transit immediately to the 


“uncontrolled disease” health state? 


 Please clarify why alternative comparator treatments were not 


considered for this subgroup.  


 
29) Please justify why only the events included in Tables 40 and 41 are 


relevant for the economic model. Please justify why adverse event 


rates at 6 months were used instead of adverse event rates at 18 


months. Since AZA treatment is given during the remission phase 


please justify why the data presented in Table 42 refer to the 6 month 


time-point. 


 
30) Please clarify and justify the duration assumed for the AEs included in 


the model. 


 
31) Please comment on the face validity of allocating lower adverse event 


costs to rituximab in the economic model, given that it is noted in 
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Section 6.8.2 that hospitalisations associated with study drug were 


more frequent in the rituximab group. Is this adequately reflected in the 


economic model? 


 
32) The ERG notes that the economic model includes inputs for 


malignancies, but these are not actually part of the functional economic 


model. Please clarify why this is the case. 


 
33) Please clarify why 2009-10 reference costs were used, rather than 


more recent data, e.g. 2011-2012 costs. 


 
34) Please provide justification for the statement made in the second 


paragraph of Section 7.2.5 that “These limitations we believe may lead 


to an underestimation of the true benefit of successful induction 


therapy”. 


 
35) Please clarify whether the numbers presented in Table 37 are correct – 


for rituximab they do not appear to match the figures in the economic 


model. 


 
36) Please clarify whether the * is in the wrong place in Table 40. 


 
37) Please clarify why a standard error is given for Imaging in Table 43, but 


not in the economic model. 


 
38) In Section 7.3.8, it is stated that an average body surface area of 


1.79m2 was assumed based upon an estimate for UK cancer patients, 


rather than the body surface area observed in the RAVE trial. Please 


justify why UK cancer patients are thought to provide a good proxy for 


AAV patients. Are any other sources of data available? 


 
39) In Section 7.4.5, it is stated that papers were included if utilities were 


derived directly or indirectly, yet in Figure 15 the inclusion criteria says 


only directly derived utilities. Please clarify which is correct? 


 
40) Please provide justification for the assumption that the difference in 


utility between the uncontrolled disease health state and the non-


remission health state is the same as that between the complete 


remission health state and the non-remission health state. Why is there 


likely to be such a substantial difference between patients who are not 


in remission and patients who are “uncontrolled”? 
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41) Please clarify why the numbers do not add up in paragraph 4 of 


Section 7.5.3 (i.e. 86 – 10 ≠ 78). 


 
42) Please clarify why the price for the 1g vial of methylprednisolone was 


used in the economic model, and in the numbers presented in Tables 


51 and 52, rather than the price for the 2g vial (which has a lower cost 


per mg).  


 
43) Please check the numbers in Table 52: the average cost per cycle for 


AZA does not match what is in the model and needs to be corrected 


given the cost attributed to 25mg rather than 50mg azathioprine tablets 


in the model. Again clarify why methotrexate and mycophenolate 


mofetil are included in this table but not in the model. Also the * 


appears to be in the wrong place. 


 


44) Please clarify your statement underneath Table 53 that: “Since the cost 


of administering methylprednisone in the comparator arm is already 


included in the cost of infusing RTX, the model conservatively assumes 


zero cost for the administration of methylprednisone”. Is this because 


methylprednisolone is given at the same time as RTX? 


 
45) Please check the numbers in Table 55: some of these values are 


different from those in the economic model.  


 
46) Please clarify what the “Probabilistic” column of values in Table 60 


represents.  


 
47) Please clarify the statement made in Section 7.9.5 – that an analysis of 


the relapsing disease subgroup was not undertaken. Analyses for 


patients who have previously relapsed prior to entry to RAVE have 


been presented in Table 69.  


 
48) Do the numbers reported in Section 8.2 refer to only severe ANCA-


associated vasculitis patients, or all patients? 


 
49) Please justify why the standard error is assumed to be 20% of the 


mean in rows 19-22 and row 33 of the “PSAInputs” worksheet in the 


economic model. Also please clarify whether these values are 


assumed to be standard errors or standard deviations. This impacts 
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upon the formulas used to estimate the alpha and beta values for the 


beta distributions. 


 
50) Please clarify how the standard errors were calculated in rows 100-


101 and 105-107 of the “PSAInputs” worksheet in the economic model. 


Also please clarify whether these values are assumed to be standard 


errors or standard deviations. This impacts upon the formulas used to 


estimate the alpha and beta values for the beta distributions. 


 
51) Please clarify why lognormal distributions rather than normal 


distributions were used for the reference cost data included in the 


model. 


 
52) Please clarify why the probability of death associated with the 


uncontrolled disease health state becomes 1 in cell O208 instead of 


cell O210 in the “Mortality” worksheet of the economic model. 


 
53) Please clarify why rows 5 and 6 of the “PSAOutput” worksheet of the 


economic model only look at the first 100 samples, rather than all 1000. 


 
54) Please describe how the analysis that included wastage was carried 


out, and provide costs for each drug. Did it assume that there was 


wastage associated with each administration, or with each course of 


treatment? The figure presented in cell H18 of the ”TreatmentCost” 


worksheet in the economic model appears to have been calculated on 


the basis that all four treatments with rituximab would be made up in 


one go, thus the potential wastage associated with each administration 


is not taken into account. 
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Appendix 1: ERG Medline and Embase search strategies for adverse events  


 


Rituximab 


 


Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid 


MEDLINE(R) 1946 to Present 


 


1. rituximab.mp. 
2. mabthera.mp. 
3. rtx.mp. 
4. rituxan.mp. 
5. rituxin.mp. 
6. or/1-5 
7. ((side or adverse or undesirable) adj2 (event$ or effect$ or reaction$ 
or outcome$)).ti. 
8. (safe or safety).ti. 
9. (harm$ or complication$).ti. 
10. risk$.ti. 
11. (treatment adj emergen$).ti. 
12. tolerability.ti. 
13. mortality.ti. 
14. or/7-13 
15. 6 and 14 
16. Death/ 
17. Leukopenia/ci [Chemically Induced] 
18. Thrombocytopenia/ci [Chemically Induced] 
19. Neoplasms/ci [Chemically Induced] 
20. Infection/ci [Chemically Induced] 
21. Hemorrhage/ci [Chemically Induced] 
22. Venous Thrombosis/ci [Chemically Induced] 
23. Stroke/ci [Chemically Induced] 
24. hospitalisation.ab,ti. 


25. or/16-24 
26. 6 and 25 
27. 15 or 26 


 


Embase 1974 to 2013 April 05 


 


1. rituximab.mp. 
2. mabthera.mp. 
3. rtx.mp. 
4. rituxan.mp. 
5. rituxin.mp. 
6. or/1-5 
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7. ((side or adverse or undesirable) adj2 (event$ or effect$ or reaction$ 
or outcome$)).ti. 
8. (safe or safety).ti. 
9. (harm$ or complication$).ti. 
10. risk$.ti. 
11. (treatment adj emergen$).ti. 
12. tolerability.ti. 
13. mortality.ti. 
14. or/7-13 
15. 6 and 14 
16. rituximab/ae, to [Adverse Drug Reaction, Drug Toxicity] 
17. vasculitis/ 
18. vasculiti$.mp. 
19. 17 or 18 
20. neutrophil cytoplasmic antibody/ 
21. anti neutrophil cytoplasmic antibody associated.mp. 
22. anca.mp. 
23. or/20-22 
24. 19 and 23 
25. ANCA associated vasculitis/ 
26. 16 and (24 or 25) 
27. 15 or 26 
15. 6 and 14 


 


Cyclophosphamide 


 


Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid 


MEDLINE(R) 1946 to Present 


 


1. cyclophosphamide.mp. 
2. cytoxan.mp. 
3. cyc.mp. 
4. 50-18-0.rn. 
5. or/1-4 
6. ((side or adverse or undesirable) adj2 (event$ or effect$ or reaction$ 
or outcome$)).ti. 
7. (safe or safety).ti. 
8. (harm$ or complication$).ti. 
9. risk$.ti. 
10. (treatment adj emergen$).ti. 
11. tolerability.ti. 
12. mortality.ti. 
13. or/6-12 
14. 5 and 13 
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15. Death/ 
16. Leukopenia/ci [Chemically Induced] 
17. Thrombocytopenia/ci [Chemically Induced] 
18. Neoplasms/ci [Chemically Induced] 
19. Infection/ci [Chemically Induced] 
20. Hemorrhage/ci [Chemically Induced] 
21. Venous Thrombosis/ci [Chemically Induced] 
22. Stroke/ci [Chemically Induced] 
23. hospitalisation.ab,ti. 


24. or/15-23 
25. 5 and 24 
26. 14 or 25 


 


Embase 1974 to 2013 April 05 


 


1. cyclophosphamide.mp. 
2. cytoxan.mp. 
3. cyc.mp.  
4. 50-18-0.rn. 
5. or/1-4 
6. ((side or adverse or undesirable) adj2 (event$ or effect$ or reaction$ 
or outcome$)).ti. 
7. (safe or safety).ti. 
8. (harm$ or complication$).ti. 
9. risk$.ti. 
10. (treatment adj emergen$).ti. 
11. tolerability.ti. 
12. mortality.ti. 
13. or/6-12 
14. 5 and 13 
15. cyclophosphamide/ae, to [Adverse Drug Reaction, Drug Toxicity] 
16. vasculitis/ 
17. vasculiti$.mp. 
18. 16 or 17 
19. neutrophil cytoplasmic antibody/ 
20. anti neutrophil cytoplasmic antibody associated.mp. 
21. anca.mp. 
22. or/19-21 
23. 18 and 22 
24. ANCA associated vasculitis/ 
25. 15 and (23 or 24) 
26. 14 or 25 
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Appendix 2: Example of ERG Medline search strategy for indirect comparison searches 
for cyclophosphamide, azathioprine, methotrexate and mycophenolate 


 


Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid 


MEDLINE(R) 1946 to Present 


 


1. cyclophosphamide.mp. 
2. cytoxan.mp. 
3. cyc.mp. 
4. 50-18-0.rn. 
5. azathioprine.mp. 
6. aza.mp. 
7. (azasan or imuran).mp. 
8. 446-86-6.rn. 
9. methotrexate.mp. 
10. mtx.mp. 
11. mycophenol$.mp. 
12. cellcept.mp. 
13. or/1-12 
14. Vasculitis/ 
15. vasculiti$.mp. 
16. 14 or 15 
17. Antibodies, Antineutrophil Cytoplasmic/ 
18. anti neutrophil cytoplasmic antibody associated.mp. 
19. anca.mp. 
20. or/17-19 
21. 16 and 20 
22. exp Anti-Neutrophil Cytoplasmic Antibody-Associated Vasculitis/ 
23. 21 or 22 
24. 13 and 23 
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Helen Knight 
Level 1A 
City Tower 
Manchester 
M1 4BT 
United Kingdom 
 
BY EMAIL 


 


25 April 2013  


RE: Rituximab in combination with corticosteroids for treating anti-neutrophil cytoplasmic  
antibody-associated vasculitis [ID567] – Roche Response to Clarification Questions 


  


Dear Helen, 
 
Thank you for providing us the clarification questions for the above mentioned 
appraisal. In this document we provide written responses to all questions set out by the 
ERG and the NICE technical team. We appreciate the work that has gone into forming the 
questions; many of them reflect what we asked ourselves when developing the evidence 
submission.  
 
Our economic model has been revised based on corrections suggested in ERG priority 
questions 32, 33, 34, 41 as well as low priority questions 42, 50, 51, 52, and 53. The 
updated base case ICER following all corrections is £8,543.69/QALY gained. All 
sensitivity analysis results have been updated and are tabled in the Revised Economic 
Model section of this document. We have summarised below our response to the major 
themes which arose within the clarification questions. 
 
In developing our response we have again sought the advice of a UK clinical expert in 
AAV on the most appropriate comparator given the scope of the appraisal. The expert 
opinion we obtained has reaffirmed our assumption that cyclophosphamide (CYC) 
represents the standard of care for those patients with severe AAV who would be 
clinically suited to receive induction treatment with rituximab (RTX) in line with the 
RTX license. Although other regimens are used in inducing remission (methotrexate and 
mycophenolate), the clinical expert we consulted said that these treatments are 
reserved for patients with milder forms of AAV who are not eligible to receive RTX. 
Therefore, we would like to emphasise that we consider CYC to be not only the most 
relevant comparator agent in the appraisal, it is indeed the only relevant comparator 
agent.  
We recognise the potential of the induction licence for RTX to cause confusion in respect 
of how best to assess cost-effectiveness. Under license, RTX should be restricted to the 
induction of remission in patients with newly diagnosed or relapsing AAV. RTX will not 
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be licensed as maintenance therapy even though, as the ERG noted, there is supporting 
evidence and furthermore strong clinical support for its use in settings outside 
induction. We sought clinical advice about which treatment sequences would best reflect 
how the induction licence will be implemented in clinical practice. These sequences are 
still assumptions, however, which is why we agree with ERG about the need to 
extensively test their impact in sensitivity analysis. 
 
As we have stressed in the submission and this document, there is little evidence about 
how patients will actually respond/relapse within any of the treatment sequences we 
modelled, beyond the first course of treatment. The ERG suggests that we might have 
done more with outcomes data from the ‘relapsed patients’ subgroup from RAVE, 
potentially using it as a proxy measure of anticipated response/relapse when patients 
are re-challenged with either RTX or CYC. However, given the statistical power of this 
subgroup analysis and its unknown clinical relevance to re-treatment with RTX over a 
longer period, we continue to prefer an approach whereby response rates are adjusted 
in the sensitivity analysis. We are concerned that a scenario analysis based on RAVE 
sub-group point estimates may be unduly credited by an Appraisal Committee, because 
it came ‘from the trial’, when the actual clinical relevance is questionable at best and 
misleading at worst. 
 
Please do let us know if you require any further clarification with respect to our 
evidence submission. 
 
 
Kind regards, 


 


 


 


 


 


 


xxx xxxxx 


xxxxxx xxxxxxxxxx xxx xxxxxxxxx xxxxxxx xxxxxxx 







 


3 


Section 1: High Priority Questions and Requests 
 
Literature searching 


 
1) Priority question: Please clarify why only “RTX” is used as a search term for 


the intervention, rather than synonyms such as rituximab, Rituxan or 


Mabthera. 


 
Roche note that Table 74 of the submission states “RTX” rather than rituximab or 


rituxan or MabThera. Roche reviewed the search strategy completed on 11/03/2013 


and can confirm that the term “rituximab” was used. 


 
2) Priority question: With reference to Appendix 1, please state whether 


searches for ongoing or completed and unpublished trials were undertaken 


and considered in the submission, using sources such as ClinicalTrials.gov, 


the metaRegister of controlled clinical trials, or the WHO ICTRP portal. 


 
Searches for on-going or completed and unpublished trials were performed on 


ClinicalTrials.gov and the WHO ICTRP portal (search for rituximab OR Mabthera OR 


Rituxan AND vasculitis). Seventeen studies were identified. However, with the 


exception of RAVE and RITUXVAS, these studies were found to be either 


unpublished, not involving the licence population, not yet initiated, or, in one case, 


the study was withdrawn prior to enrolment. A complete list of studies is attached. 


 
3) Priority request: The ERG believes that not all safety data have been 


retrieved from the direct evidence searches and that using the data presented 


in the Summary of Clinical Safety provided to the EMA is not sufficient. The 


ERG has provided search strategies for adverse events that could have been 


used in Appendix 1 of this letter. Please clarify whether there are any other 


relevant adverse event data that are not considered in the submission.  


 
Roche believe that the safety information provided from the Regulatory Dossier, 


which includes data from RAVE, RITUXVAS and 12 other studies contains the data 


pertinent to inform the decision problem. However, Roche understand that the ERG 


may prefer to see data from a direct evidence search. Roche have performed a 


search exactly as outlined in the search strategy provided by the ERG in Appendix 1 


of the clarification letter on 19/04/13 (in Embase, Embase alerts and Medline)and this 


has identified 2284 papers on rituximab and 8485 papers on CYC. Given the 


timelines, there is clearly not enough time to synthesise this amount of data and to 


ascertain how many of these are relevant to the decision problem. Roche have not 


had the time to extract and analyse these data, but are prepared to do so prior to the 


ACD meeting if requested by the ERG.  


 
4) Priority request: The ERG believes that relevant comparators have been 


excluded from the manufacturer’s submission due to the absence of direct 


evidence comparing them to rituximab. However, valuable evidence 
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comparing these interventions to cyclophosphamide (CYC) is likely to be 


available. Please clarify why searches that could have been used to inform 


indirect comparisons were not conducted. The ERG has provided a search 


strategy that could have been used in Appendix 2 of this letter. 


 
The ERG is correct in that other comparators have been studied in the induction of 


remission in AAV. However, it is our understanding that the evidence base for these 


additional comparators does not reflect the population within the scope of this 


appraisal. 


EUVAS conducted the pivotal trial of MTX vs CYC induction for non-severe disease 


(NORAM, de Groot et al 2007). It showed similar remission rates at 6 months, and 


more relapses after MTX at 18 months. A registry with 5-years of follow-up 


(Faurschou Arthritis Rheum 2011) showed higher relapse rates, much higher steroid 


exposure and higher overall CYC exposure in the MTX group at 5 years. UK expert 


opinion believes that this has reduced any enthusiasm for MTX induction. In addition, 


this does not reflect the scope of the analysis as RTX is to be licensed in severe AAV 


only, we therefore do not consider MTX an appropriate comparator in the analysis. 


A study on mycophenolate mofetil vs CYC in a trial recruiting both severe and non-


severe patients for induction of remission (MYCYC) has completed recruitment 


(EUVAS website), but we are not aware of any published results. 


We believe that the most pertinent comparison to inform the decision problem is that 


of RTX vs the current standard of care (CYC) for induction of remission in patients 


with severe AAV. We note that, at the scoping workshop, clinical advice considered 


CYC to be the comparator for patients with severe CYC.  


We therefore consider that, within the scope of the appraisal, CYC remains the 


relevant comparator. 


Section A – Description of the technology, context, equality, innovation and the 
decision problem 
 


5) Priority request: Please clarify why the oral regimen of CYC was used within 


the RAVE trial, and why that regimen has been used as the primary 


comparator in the submission. Some evidence suggests that 15mg/kg IV 


pulses have fewer adverse effects than oral 2mg/kg, while providing similar 


remission rates (de Groot, Ann Intern Med, 2009). This is particularly important 


given the cumulative lifetime dose limit associated with CYC – the IV regimen 


is very likely to lead to a lower dose of CYC received per cycle, which may 


enable a larger number of cycles to be administered over time for an individual 


patient.  


 
The RAVE study did not involve any UK centres. We agree that in the context of UK 


clinical practice, IV pulse therapy may represent an alternative standard of care for 


patients with severe AAV. The RAVE study was designed in accordance with advice 


from the USA Food and Drug Administration (FDA). Since no other treatments are 







 


5 


licensed for the treatment of AAV, the choice of comparator will vary based on 


clinician and patient preference. 


  


Whilst some clinical evidence supports the use of IV CYC over oral CYC, we note 


that the efficacy of IV and oral are generally accepted to be very similar. Our 


economic model has assumed that a proportion of patients will receive IV pulse 


therapy (the proportion being informed by a market research survey we carried out). 


Our model captures the increased costs associated with the delivery of IV pulse 


therapy. We have assumed that the safety profiles of oral and IV pulse CYC do not 


differ, and for that reason the AE rates for both routes of administration are based on 


the RAVE study results. We have tested the impact of these assumptions through a 


scenario analysis which are presented in question 13.  


 
6) Priority request: With respect to Section 5, statements made and supported 


with the rationale that they are “in line with the proposed licence” are 


inadequate given later, possibly equivocal statements such as 6.9.2: “The RTX 


licence is likely to cover the induction of remission”. 


 Please clarify by specifying and defining each element of the proposed 


licence. The ERG notes that the EMA CHMP positive opinion does not 


specify whether rituximab should only be used in newly diagnosed 


patients. 


 


The license population is not restricted based on any prior exposure, treatment failure 


or contraindication related to CYC. 


 


 Please include clarification on whether the population is limited to those 


contraindicated for, or refractory to CYC. 


 


No the population is not restricted based on prior contraindication to CYC. 


 


 Also please clarify whether the only possible intervention regimen is 


375mg/m² x4, for induction for de novo disease only (1st line) for the 


stated populations, or for induction after first relapse (2nd line) after CYC 


only.  


 


The licence dose within the SPC will state that for all patients the recommended dose 


is 375mg/m² x4. In the Decision Problem table, we said that a number of UK clinical 


experts currently choose to use the 1g dose (typically used for the treatment of 


rheumatoid arthritis). We have not examined the impact of using this dose as it falls 


outside the license and is not something we could legally promote. 
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7) Priority question: Given that the RAVE trial looked at the use of RTX to treat 


flares, why will this not be included in the licence?  


 
The licence for RTX will cover the treatment of severe AAV (Granulomatosis with 


polyangiitis GPA, and Microscopic polyangiitis MPA) as a treatment for induction 


therapy. We note that this will cover all patients regardless of prior therapy, as the 


pivotal study RAVE included both newly diagnosed and relapsing patients.  


 


The effect of retreatment with RTX was not a primary aim of the RAVE study. Since 


completing our submission we have been made aware a small number of patients 


were followed who received retreatment with RTX (n=15). This evidence was 


published in April in abstract form only. We have provided the abstract relating to the 


retreatment of the small number of patients in the RAVE study. 


 
8) Priority question: Given that maintenance therapy with RTX appears to be 


used in practice, and has been included in various studies, why will this not be 


included in the licence?  


 


The CHMP and EMA decided to exclude maintenance therapy from the Marketing 


Authorisation. Our regulatory submission to EMA did include evidence supporting the 


use of RTX in maintenance, but ultimately the EMA found this evidence insufficient. 


We were disappointed by the decision as we have seen strong support from clinical 


experts for its use in this setting. Furthermore, we note that the FDA did not restrict 


the US license, allowing its use in both induction and maintenance.  


 


In December 2012, the NHS Commissioning Board published draft guidance 


recommending RTX for the treatment of AAV in a much broader setting than 


approved by EMA. The NHS commissioning board has specifically recommended 


RTX as a ‘remission maintenance agent’. We are also aware there are UK studies 


evaluating the effectiveness of RTX maintenance therapy [Smith RM, et al 2012]. 


 
Section B – Clinical Effectiveness 


 
9) Priority request: With respect to Section 6.2.7, please clarify the justification 


for including each of the non-RCT studies as supporting evidence. In Section 


6.7.1 it is stated that the non-RCTs were “found not to have sufficient data to 


be useful to the decision problem”. Please clarify this statement providing 


justifications. Currently, it is not clear how or why these trials could not 


contribute to the decision problem, especially as some are cited later in 6.8.1 


as having relevant safety data. A clear justification also needs to be given for 


not appraising these trials critically. 


 
Roche agree with the ERG that the addition of the non-RCTs to section 6.2.7 and 


then the exclusion of the same studies in section 6.7.1 may be potentially confusing. 


Furthermore, the lists in the two sections are not identical, due to an editorial error. 
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However, the non-RCTs were added in section 6.2.7 to concord with the STA 


template and to be fully transparent (7 non-RCTs were identified as part of the 


systematic literature search). Although the 7 non-RCTs fulfilled the inclusion criteria 


for the search, they were found not to have sufficient data to be useful to the decision 


problem. The reasons for their non-inclusion are described in the attached table. 


As the papers were found not to contain sufficient on-label data to contribute to 


discussion of the decision problem, they were not subjected to a full critical appraisal. 


 
10) Priority request: In Table 9 it is stated that patients with a serum creatinine 


level of >4.0 mg/dL were excluded from the RAVE trial. Please clarify that the 


RAVE population therefore does not include patients with severe renal 


disease. 


 
The ERG are correct in stating that patients with a SCr >4.0 were excluded from 


RAVE. They were excluded because it was likely that they might require plasma 


exchange which would be confounding for both efficacy and safety, and also that 


plasma exchange may affect the PK of rituximab based on the timing of exchanges 


and dosing. 


 


The definition of “severe renal disease” is problematic because patients with GPA or 


MPA and renal involvement are at risk for a diagnosis of Rapidly Progressive 


Glomerulonephritis (which is predictive of development of ESRD) yet may still have a 


serum creatinine (SCr) <4.0 at a specific time-point. “Severe” may be best defined as 


organ or life threatening activity that would be considered to require CYC or an 


alternative agent. A patient whose SCr increased from 0.8mg/dl to 3.2mg/dl would be 


considered to have lost the majority of their renal function yet would still fall below the 


SCr 4.0 cut-off. 


 


The RAVE cohort did not generally include patients with severe renal disease that 


would require dialysis or plasma exchange at the time of randomization. This is in 


contrast to the RITUXVAS trial. In RAVE, fifty-two percent (102/197) of the patients 


had major renal disease at entry which was defined by the presence of a pauci-


immune glomerulonephritis (GN) on renal biopsy and/or presence of at least one 


major renal item on the BVAS/WG score. Major renal items included RBC casts on 


urinalysis and a greater than 30% rise in serum creatinine or >25% decline in 


creatinine clearance. Fifty-one patients with major renal items were randomized to 


RTX and 51 to CYC/AZA,and the mean baseline e-CrCl was lower in the RTX group 


(54 ml/min vs 71 ml/min p=0.01). 


 
 


11) Priority question: With regard to Section 6.3.6, please clarify and justify more 


fully the choice of the 70% rate of 6-month remission in this population (treated 


with CYC) based on WGET trial 2005 (n=180), given that de Groot, Ann Intern 


Med, 2009 (n=149) = 87% at 9 months; Jayne, NEJM, 2003 (n=155) = 93% at 
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6 months, and RITUXVAS = 82%, sustained, at 12 months; all report higher 


rates for CYC in de novo AAV populations.  


 
The 70% CYC treated expected remission rate was the most recent reliable data 


from a RCT including both newly diagnosed and relapsing patients available at the 


time of trial planning. While remission definitions tend to have uniformity across trials 


(BVAS=0 or BVAS/WG=0), there is considerable variability in the background 


prednisone dose allowed at the time of the endpoint, and also in the timing of the 


endpoint. Allowance of prednisone use will increase remission rates, albeit with the 


expected increase in steroid related side-effects. 


 


Longer durations of follow-up would also be expected to increase remission rates 


among patients that have achieved a significant response early in treatment; the 


RAVE data are consistent with this premise. 


 


In CYCAZAREM (NEJM 2003), the patient population was different in that a higher 


proportion had renal involvement and MPA. 


 
12) Priority request: The choice of subgroup analyses presented in Section 6.3.7 


needs to be clarified, justified and described, as required: “specify the rationale 


and whether they were pre-planned or post-hoc”. The RAVE trial describes a 


series of analyses as “predefined”, but the ERG cannot see these described in 


the article itself, the freely-available clinicaltrials.gov protocol (NCT00104299) 


or the NEJM accessible, supplementary file protocol. Please clarify where 


these subgroup analyses were pre-specified. This is important as post hoc 


sub-group analysis was a stated exclusion criterion in Section 6.2. 


 
These subgroups were pre-specified and listed in the Statistical Analysis Plan which 


was generated by the trial sponsor and submitted prior to database lock and 


reporting of the primary efficacy results. An extract from the SAP is outlined below. 


 


From the SAP: Examination of Subgroups 


The effects of various baseline characteristics were explored in relation to 


outcome with either treatment. Subset analyses of the primary endpoint were 


conducted using pre-specified prognostic factors such as new vs. relapsing disease, 


type of ANCA (PR3+ or MPO+), serum creatinine, and age. 


 


The consistency of the primary endpoint results was explored, in an ad hoc 


fashion, within study centres, and within subgroups defined by demographic or 


baseline disease factors such as gender, AAV type (WG or MPA), renal involvement 


(yes/no), alveolar hemorrhage (yes/no), creatinine clearance (< 60 mL/min or ≥ 60 


mL/min), and systemic disease (yes/no). 


 


 
13) Priority question: No indirect comparisons were drawn in the manufacturer’s 


submission. However, several comparator interventions included in the scope 
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for this appraisal have been excluded. Also, the RAVE trial includes oral CYC 


as the comparator, whereas the ERG’s clinical advisors suggest that IV CYC 


may provide a better safety profile, and results in a lower cumulative dose of 


CYC per cycle. While there may not be direct evidence on all potential 


comparator treatments, there is likely to be indirect evidence (comparisons to 


CYC / IV CYC) in a number of cases. The ERG’s clinical advisors suggest that 


other treatments are likely to have an important role to play in the treatment of 


ANCA-associated vasculitis, as part of treatment sequences. Please clarify 


why indirect comparisons were not undertaken for both efficacy and adverse 


events.  


 
As set out in more detail under question 22, we do not believe that relevant 


comparators have been omitted from our economic analysis. For patients eligible to 


receive RTX induction, the clinical expert advice we have received states 


unequivocally that CYC induction is the only relevant comparator. 


 


There remains considerable variance in practice about the use of oral vs IV pulse 


CYC, and the decision was made to use oral CYC in RAVE based on experience in 


the CYCAZAREM and WGET trials, and the prior extensive literature on oral CYC 


prior to CYCLOPS.  


 


Whilst the model uses AE rates from RAVE, a large majority of patients in our model 


are actually assumed to receive IV CYC rather than oral. This means that the IV 


mode of administration is accounted for in terms of cost but not in terms of any 


potential AE benefits.  


 


We believe that running an indirect comparison of studies which measured efficacy 


and AEs in IV and oral CYC and then building its results into our economic model is 


unjustified given the limited amount of evidence available. 


 


We have undertaken sensitivity analysis on the AE rates associated with CYC to 


explore how this this assumption may have affected the ICER. The results are 


presented below. 


 


 AE QALYs 


 Base Case  Tested Value Tested Value 2 


RTX -0.0302 -0.0302 -0.0302 


CYC/AZA -0.0333 -0.0302 -0.0250 


Incr AE 0.0032 0 -0.0052 


    


ICER £8,543.69 £8,713.78 £8,823.17 


 


 
14) Priority request: Please clarify exactly how the safety studies in Table 33 


were sourced and the inclusion criteria that were applied; please clarify the 


reason for the omission of potentially relevant non-RCT evidence from this list 







 


10 


(e.g. the non-RCT studies by Holle, Ann Rheum Dis, 2012, Roll, J Rheumatol, 


2012 and Cartin-Ceba, Arth Rheum, 2012; all use a 375mg/m² dose of RTX 


and report safety outcomes). 


 
The safety studies were sourced prior to 2010 for inclusion in the sBLA submission in 


the US and the subsequent EMA dossier application in 2011. The EU dossier for 


AAV was based on the US dossier. The US approval had already been granted by 


the time of the EU filing, and the Roche interpretation of the data had not changed 


between time of the US approval and the EU filing. 


 


As there was no requirement by the FDA or EMA to show the methodology for 


literature searches supporting US or EU Regulatory filings, this was therefore never 


formally captured and Roche are unable to provide this at this time. Roche are willing 


to review the search results in order to comply with the NICE search strategies, 


though we consider the most relevant evidence has already been captured within our 


submission. 


 
15) Priority request: In Section 6.8.2, only safety data from RAVE and 


RITUXVAS are actually considered. Please clarify why this is and why data 


from the other studies cited in Table 33 are omitted. 


 
The ERG is correct in stating that the evidence on safety pertaining to the decision 


problem related mainly to the safety data arising from RAVE and RITUXVAS. 


 


A small amount of additional safety information was provided from a number of 


smaller published investigator-initiated studies in which a total of 162 patients had 


been treated with rituximab for AAV (Table 33 in the original submission). As data 


from these studies were from the published literature, information was very limited 


and it was therefore more problematic to draw robust conclusions. 


 


This group of studies comprised uncontrolled case series of patients who had failed 


or were intolerant of standard therapy or who had relapsing disease. Patient 


populations were variable across these studies. Whilst the dose of rituximab 


administered was generally consistent (375 mg/m2 weekly ≥4), therapies given 


concomitantly with rituximab varied (Table 33 in the original submission). The 


duration of follow up for safety, as well as the type and amount of safety data 


reported, also differed across studies.  


 
16) Priority request: Please provide tables presenting adverse event data for 


each grade 3 or above event observed in each treatment arm in RAVE and 


RITUXVAS. For RAVE please present data for 6 month and 18 month 


timepoints. Data may be provided in a similar form to Table 40 (but with the 


inclusion of the number of patients with the event, the number in the group, 


and the percentage with the event).  
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Roche is not entirely clear on the data cut that the ERG have requested; there are no 


tables available that list each AE Grade ≥ 3 event individually by treatment at the 


specified time points. However, Roche have attached tables of overall safety 


summary showing the numbers and percentages of patients with AE Grade 3, 4 and 


5 at 6 and 18 months for RAVE and AEs Grade ≥ 3 at 12 months for RITUXVAS. 


 
Section C – Economic evaluation 


 


17) Priority question: It is stated in Section 2.5 that only major relapses lead to 


treatment with CYC. In the model do the relapses represent major relapses 


based upon the RAVE trial, or are mild / moderate relapses also included? Or 


are all relapses included and assumed to be major?  


 
Our economic model defines all relapses as necessitating treatment with CYC or 


RTX (depending on which arm patients are in). We chose to use this assumption 


because, although in reality patient progression in AAV is a complicated path with a 


variety of events possible, our main trial does not capture this complexity. We felt it 


was more appropriate to develop a simple model whose parameters can be varied in 


sensitivity analysis.  


 


The clinical expert we consulted said that with close monitoring, most relapses are 


identified while they are still mild, and if left untreated most of these will subsequently 


develop into major relapses. This means that in clinical practice, although some 


patients experiencing a minor relapse may just have their steroid dose increased, 


almost all will ultimately have a more serious relapse justifying treatment (or 


retreatment) with CYC/RTX.  


 


Our clinical expert considers retreatment with CYC or RTX at the first sign of relapse. 


For example, if patient relapses whilst on CYC, treatment with RTX would be 


considered immediately to avoid irreversible harm potentially caused by waiting for 


the relapse to develop into a major one.  


 


Our economic model has not modelled different categories of relapse. Instead we 


assume that the majority of relapses will lead to retreatment with CYC or RTX 


(depending on arm). We acknowledge that some patients may not require 


retreatment with CYC or RTX immediately, but as we have no way of determining 


which minor relapses might eventually progress to major ones, nor what time scale 


such progression might happen on, we have not factored this distinction into our 


analysis. 


 


We note that similar simplification has been assumed in the modelling of rheumatoid 


arthritis drugs. Here, patients who fail to achieve a treatment response (ACR 


response) are assumed to move on to the next line of therapy. Due to evidence 


constraints no consideration is given as to whether their disease remains severe (as 


categorised by a DAS28 score >5.1).  
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18) Priority question: Please clarify why relapses of different severity were not 


modelled. 


 


Please see the response above. 


 
19) Priority question: Stone et al 2010 is given as the source for the relapse 


rates presented in Table 44, however the ERG cannot find these figures in the 


paper. The ERG understands that these rates were calculated by fitting 


exponential models to time-to-relapse data from RAVE. Measures of explained 


variation such as R2 are not recommended for use with time-to-event data 


(Collett, 2003). 


 Please provide relevant data on the fit of the exponential models (such as 


AIC and BIC statistics) compared with alternative parametric models. 


 Please clarify whether proportional hazards were assumed and justify the 


use of exponential models rather than other parametric models. 


 In graphs such as that presented in Figure 14 please include values for 


numbers at risk.  


We are unable to provide the AIC and BIC statistics as patient level data was not 


used in estimating the relapse rates for patients in the model. We applied the 


exponential to the summary statistics from the RAVE study in order to estimate a 


constant rate of relapse in the model for both treatment arms. The source given for 


the relapse rates is incorrect; the correct source for table 44 is: RAVE CSR: 120 day 


safety update, page 105, figure 4. 


 


20) Priority question: Please explain the relapse rates presented in Table 38. 


 Were these calculated using exponential models fitted to the subgroup 


data from RAVE? 


Exponential models were fitted to the subgroup data from the RAVE study. As 


noted in question 19, patient level data available in calculating the relapse 


rates in the model.  


 


 It seems surprising that “newly diagnosed” and “relapsing patients” relapse 


rates of 0.07 and 0.17 respectively for CYC combine to give a relapse rate 


of 0.15 for all patients; whereas rates of 0.12 and 0.31 respectively 


combine to 0.16 for RTX. Is this due to the fit of the exponential models? 


The fit from the exponential curves was based on summary statistics, not 


patient level data. This, as well as the low patient numbers in each arm (n=49), 
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led to less precise estimates for relapse rates in subgroups. In particular, we 


note a counterintuitive result in the “relapsing patients” group (i.e. patients who 


previously received and relapsed on CYC). Specifically, the RTX arm was 


associated with high rates of relapse compared to the CYC arm; we would 


have expected the reverse to be true. Within our original submission we 


highlighted that the subgroup results should be interpreted with a degree of 


caution due to the low patient numbers (Section 7.7.10). 


 


 Please provide the information specified in question 20 for these subgroup 


analyses. 


The source for the relapse rates can be found in  the attached RAVE data on file. 


The relapse rates can be found in 9.6.1.1 and 9.6.1.2 for relapsing and newly 


diagnosed disease.  


 
21) Priority question: The economic model looks at a situation whereby RTX 


may be used as a remission induction agent in newly diagnosed patients and 


in previously relapsing patients. However, the model does not consider a 


sequence whereby newly diagnosed patients initially receive CYC and 


following relapse they receive RTX. Please clarify why this sequence is not 


considered. 


 
The impact of this sequence is covered in our sensitivity analysis of the “relapsing 


patients” population in Table 69 of our submission. That analysis used efficacy data 


from the subgroup of RAVE patients who had previously received - and relapsed on – 


CYC. The analysis also set up the model such that patients do not receive any further 


CYC. 


 


Our model has been designed to assess the cost-effectiveness of RTX as an 


induction agent in the treatment of severe AAV. In consideration of the available 


evidence and appraisal scope, the possible treatment sequences modelled in our 


sensitivity analyses are sufficient to inform discussions about treatment sequences 


which may arise within the boundaries of the Decision Problem.  


 


22) Priority question: Please clarify why a wider range of possible treatment 


sequences were not considered in the economic analysis. The ERG’s clinical 


advisors suggest that treatments other than rituximab and CYC may play an 


important part in the treatment pathway for ANCA-associated vasculitis. This is 


linked to question 22, as regards the positioning of rituximab within the 


pathway, but also involves the consideration of additional treatments within the 


pathway. 
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The clinical advice we received outlined clearly that for patients to be considered for 


RTX, the only relevant comparator technology is CYC. The clinician we spoke with 


said that whilst patients with milder forms of AAV may receive mycophenolate or 


methotrexate, these patients are generally not considered to be candidates for RTX 


and indeed do not fall within the scope of this appraisal.  


 


The NORAM study [de Groot et al 2007] evaluated MTX against CYC induction for 


non-severe disease. Although remission rates were similar at 6 months there were 


significantly more relapses at 18 months in the MTX arm; since publication of this 


study, we are told, MTX is no longer regarded as the standard of care for inducing 


remission in AAV.  


 


As noted in question 17, we have assumed all relapses to be major and necessitating 


immediate retreatment with CYC or RTX. We did this to reflect a clinical opinion that 


regardless of the initial relapse severity, patients will later progress to a major relapse 


and will receive CYC or RTX.  


 
23) Priority question: Please clarify why the base case version of the economic 


model allows newly diagnosed patients to only receive 2 courses of CYC once 


they enter the model, whereas previously treated patients are also allowed to 


receive 2 courses of CYC once they enter the model. 


 
Our rationale for the number of CYC cycles offered was based on expert opinion. We 


have however addressed this point within the sensitivity analysis in Table 69. When 


this assumption was tested (i.e. patients with relapsing disease assumed to receive 


no further courses of CYC) the ICER estimated at £12,556.29. 


 
24) Priority question: Please clarify the rationale for assuming that all patients 


that initially do not respond to rituximab treatment are immediately retreated 


with rituximab. Clinical experts consulted by the ERG suggest that this 


assumption is questionable.  


 


We fully acknowledge the uncertainty regarding the retreatment of patients with RTX. 


We believe there is little clinical consensus on how RTX should be used within the 


proposed licence. Some clinical experts may not recommend waiting until relapse for 


retreatment and would choose maintenance therapy to improve clinical outcomes.  


We note that a number of centres are currently administering RTX as a maintenance 


therapy which is supported by the NHS Commissioning Boards draft 


recommendation for RTX in AAV. We note that the use of RTX maintenance therapy 


falls outside the license and therefore scope of this appraisal.  


 


We have tested which patients are eligible for a second course of RTX in the 


sensitivity analysis of the model. The results in Table 68 are presented below. 
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Table 1: Which patients are offered a second course of RTX 


Tested Variable ICER 


Non-remitters £8,543.69 


Relapsing patients only £9,502.83 


No patients £7,197.34 


All patients £9,663.61 


 


25) Priority question: Please provide further clarity and justification around the 


assumption that following relapse after initial treatment with rituximab, one 


course of CYC will be given.  


 
We found little evidence about how many cycles of CYC an average patient would 


receive following RTX. We believe that our base case assumption (one course of 


CYC only following RTX) is conservative because the patient’s opportunities to 


benefit are limited. In the absence of better evidence, we varied the number of CYC 


courses in sensitivity analyses. The results in Table 68 of our submission show all but 


one scenario to be cost-effective. The one scenario which had an ICER for rituximab 


in excess of £30,000/QALY gained was where patients receiving RTX are offered no 


further treatment. We consider this scenario unlikely given the prominence of CYC in 


the management of AAV.  


 
26) Priority question: Please justify why it is reasonable to assume that the 


probability of obtaining remission with CYC is the same (that is, it is equal to 


that observed for “all patients” in the RAVE trial, rather than that observed for 


“relapsing patients”) regardless of prior RTX therapy. 


 
There is evidence to support the diminishing returns associated with repeat courses 


of CYC. We are not aware of evidence to support a diminished rate of response for 


CYC following RTX. It would appear from the literature [Hoffman et al, 1992] that it is 


the repeated use of the same agent that reduces the subsequent cycles’ 


effectiveness. Therefore, with the absence of any evidence we have assumed that 


following the four week course of RTX patients who previously relapsed on CYC 


have the same average probability of achieving remission as the whole-patient group 


in RAVE. 


 
27) Priority request: Please clarify why sensitivity analysis was not undertaken 


around the assumption that the diminishing effectiveness associated with a 


second rituximab course is the same as the diminishing effectiveness 


observed between the CYC newly diagnosed and relapsing patient groups  


 
In Table 67 we have presented sensitivity analysis on a number of parameters. We 


have tested assumptions related to the diminishing returns associated with 


subsequent cycles of RTX. The result was not overly sensitive when the diminishing 


effectiveness assumption was removed in both CYC and RTX arms. 


 
28) Priority question: Please clarify the implications for the economic model of 


basing the CYC efficacy and adverse event data on the RAVE trial, in which 
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CYC was administered orally. The ERG’s clinical advisors suggest that IV 


CYC is likely to result in fewer AEs, and also a lower dose of CYC per cycle, 


which may allow more than 2 cycles of CYC to be given. 


 
Our economic model may overstate the AEs associated with CYC as this was based 


of the RAVE study where CYC was only administered orally. We have undertaken an 


additional scenario analysis where the adverse event rates have been reduced, to 


test the effect on the ICER, the results are presented in question 13.  


 


The clinical advice we received relating to the number of CYC cycles was in respect 


to IV pulse therapy.  


 
29) Priority question: Please clarify why different degrees of response were not 


modelled – for example responses where BVAS/WG=0 but prednisone had 


not reduced to zero? The ERG’s clinical advisors suggest that patients who 


achieve this type of “partial” response may be clinically significantly different 


from patients who do not achieve a BVAS/WG score of 0. For instance, such 


patients may be in remission, but may remain on steroids to control a certain 


aspect of their disease. However, in the economic model these patients are 


classified as not being in remission. 


 
We considered the primary outcome of the RAVE study to be the most relevant 


definition of remission. We chose not to explore different degrees of response and 


the effect on a patient’s quality of life. We recognise the definition in the RAVE study 


may be more restrictive than the definition for remission within clinical practice. 


 


In order to expand our analysis to assess the different definitions of response we will 


need to review and map the utilities used for patients in the remission and non-


remission health state. Whilst we are happy to undertake this, we cannot complete 


this substantial work ahead of the clarification question deadline. We will, however, 


endeavour to complete it as soon as possible if the ERG considers this relevant to 


the decision problem. 


 
30) Priority request: Please comment on the face validity of the results of the 


economic evaluation: For the new patient subgroup (approximately half of all 


patients) the ICER is approximately £60,000 per QALY gained, for previously 


treated patients (the remainder of patients) the ICER is approximately £47,000 


per QALY gained, yet for all patients combined the ICER is approximately 


£11,000 per QALY gained. Why is the ICER for all patients not between the 


ICERs for the two individual subgroups? 


 
As noted in question 20, relapse rates were not calculated on patient level data; 
rather they were based on summary data from the clinical study report. As the 
subgroups had relatively low patient numbers, all estimates are subject to uncertainty 
and should be interpreted with caution. 
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31) Priority question: Please clarify why different relapse rates were not used in 


the economic model after first and second relapses (as differential rates are 


used in the new and previously treated patient subgroup analyses). 


 
In our subgroup analyses of new and previously treated patients, we did not apply 


differential rates of relapse after the first and second treatment course. As noted in 


question 20, we believe that the relapse rates in the pre-specified subgroups should 


be interpreted with caution due to the low patient numbers. For this reason, we do not 


consider them reflective of a patients probability of relapse after one or two courses 


of treatment. As the RAVE studied evaluated induction therapy, we do not have the 


evidence to inform a patients relapse rate following a second course of treatment. For 


this reason we consider it appropriate to apply a constant rate of relapse for both 


treatment arms in the analysis.  


 


32) Priority request: Please clarify why the utility score for the “uncontrolled” 


health state was not varied in probabilistic sensitivity analysis (its value is 


hard-coded in cell D102 of worksheet “PSAInputs” in the model).  


 


This is due to a programming error. Please see Figure 1 and Figure 2 displaying the 


cost-effectiveness plane and CEAC results, respectively, based on the updated PSA 


where the utility score for the uncontrolled disease health state was varied. The 


results show the model remains robust to parameter uncertainty. 


 
Figure 1:Cost-effectiveness plane (updated PSA - varying utility of uncontrolled disease) 
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Figure 2: CEAC (updated PSA - varying utility of uncontrolled disease) 


 
 


33) Priority request: Please check the numbers in Table 51, and the 


corresponding numbers in the model: The BNF March 2013 lists the price of 


56 50mg tablets of azathioprine to be £5.04, not 56 25mg tablets. Also, the 


cost/mg for RTX and AZA appear to be incorrect. Also, clarify why 


methotrexate and mycophenolate mofetil are included in this table but not in 


the model. 


 
The AZA price for the 50mg tablets has been corrected in the analysis. By correcting 


this error the ICER is increased to £11,583. The costs per mg of RTX and AZA are 


tabled below. The minor rounding errors reported in the submission were not present 


in the model and therefore had no effect on the ICER. As noted by the ERG, the 


costs of MTX and MMF are not used in the model. 


 


Cost per mg (£) Original Submission Corrected version 


RTX  1.73 1.75 


AZA (25mg) 0.004 0.01 


AZA (50mg) 0.02 0.002 


 


 
34) Priority request: Please clarify why the cost of a pack of 30 1mg prednisone 


tablets is used in the model and in Tables 51 and 52, rather than the cost of 


2mg or 5mg 30 tablet or 100 tablet packs (which have much reduced costs per 


mg). This is particularly relevant considering the initial dose of prednisone 


given in RAVE was 1mg/kg/day and the average dose per cycle is stated to be 


3506mg.  
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We note that the alternative preparations could be used. An updated cost applying 


the average cost of all the preparations has been calculated. This amendment 


reduces the ICER. The updated per mg prices of prednisone are shown in the table 


below. 


 


Prednisone Number of tablet Price  Cost per mg (£) 


1mg  30 tab £26.70 0.89 


2mg  30 tab £26.70 0.45 


 100 tab £89.00 0.45 


5mg 30 tab £26.70 0.18 


 100 tab £89.00 0.18 


Average   £0.43 


 


 
35) Priority request: Please justify why NHS reference cost SD04A was used to 


reflect best supportive care in the “uncontrolled disease” health state. Are any 


other cost sources available? Please confirm that where the frequency “1.5 


times weekly” has been stated for this cost and those presented in Table 55, 


you actually mean “1 appointment every 1.5 weeks”. 


 
Based on clinical opinion, patients will eventually exhaust all treatment options. Since 


these patients remain with active disease, the model anticipates they will continue to 


receive on-going care, until death. Based on the definition provided by the 


department of health for the SD HRG (Subchapter SD, Specialist Palliative Care 


(SPC) relates to care in which the clinical intent or treatment goal is primarily quality 


of life for a patient with an active, progressive disease with little or no prospect of 


cure) and on the basis that this service included clinical consultancy, the model uses 


the NHS reference cost SD04A. 


 


Table 2 shows results of one way sensitivity analysis where the cost of uncontrolled 


disease was varied. Scenario A assumes patients would receive a consultant cost 


(other body organ involvement) and scenario B assumes patients would accrue the 


same cost as patients in non-remission. The sensitivity analysis demonstrates RTX 


remains cost-effective. 


 


The frequency employed in the model is once every 1.5 weeks. 
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Table 2 OWSA (Cost of best supportive care) 


  
CYC arm RTX arm 


   


  
Total costs Total QALYs Total costs 


Total 
QALYs 


Inc. Costs 
Inc. 


QALYs 
ICER 


Base Case 
Assumes patients in uncontrolled 
disease receive best supportive 
care cost (£254) 


£95,819.17 8.0296 £97,210.20 8.1924 £1,391.03 0.1628 £8,543.69 


Scenario A 


Assumes patients in uncontrolled 
disease receive consultant cost 
(other body organ involvement) 
(£125.68) 


£58,673.29 8.0296 £63,893.61 8.1924 £5,220.32 0.1628 £32,063.14 


Scenario B 
Assumes patients in uncontrolled 
disease receive non-remission 
health state cost (£6312) 


£127,387.75 8.0296 £125,524.44 8.1924 -£1,863.31 0.1628 RTX dominates 
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36) Priority request: Please provide further justification for the existence 


of an “uncontrolled disease” health state, in which patients do not 


receive any specific treatment for relapses, and which patients 


currently transit to after two courses of CYC. In Section 7.3.1 it is 


stated that details on this health state were informed by clinical expert 


opinion. Does any supporting evidence exist?  


 
We do not have any supporting evidence for this health state. When 


constructing the model we considered it unreasonable that patients would go 


on to receive continued therapy considering the toxicity associated long term 


CYC. 


 


Clinical opinion was sought whether it was reasonable to assume that within a 


patient’s journey with this disease that they will exhaust all treatment options. 


The clinician was supportive with the concept that not all patients with obtain 


remission and that most will eventually relapse on current standard of care. 


They were also supportive of the concept that it was unreasonable to assume 


unlimited challenging of CYC due to the cumulative toxicities associated with 


its continued use. The clinical expert we contacted noted, that in his practice 


he would prescribe maintenance therapy RTX, however as discussed this falls 


outside the licence and scope of this appraisal.  


 
37) Priority request: Please clarify the justification for assuming that RTX 


and IV CYC monitoring occurs during the administration appointment – 


given that clinicians may wish to see the results of monitoring tests 


before proceeding with the administration. Clinical advice received by 


the ERG suggests that monitoring of patients treated with rituximab 


may be required in the long-term, after treatment discontinuation, due 


to limited evidence on long-term side effects. Please clarify why this 


has not been included in the economic model. 


 
The cost of IV infusion is per cycle and is a composite of administration and 


monitoring costs. Whether monitoring occurs at the time of administration or 


later is irrelevant since both are assumed to occur within the cycle, at the 


same frequency. 


 
38) Priority request: Table 52 suggests that the same average dose of 


methylprednisolone and prednisolone is assumed for RTX and CYC, 


taken from the RAVE trial. Please clarify whether the average doses of 


these drugs received in the two treatment groups were the same in the 


trial. 


 
The average doses received by each treatment group were not substantially 
different, hence a weighted average dose was assumed for the model. Table 
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3 presents results where the actual doses are used in the model, showing 
RTX is more cost-effective. 


 
Table 3 Methylprednisolone and Prednisolone 


 
CYC arm RTX arm 


   


 
Total costs 


Total 
QALYs 


Total 
costs 


Total 
QALYs 


Inc. 
Costs 


Inc. 
QALYs ICER 


Base case: 
Weighted 


average dose £94,025 7.7148 £96,656 7.9500 £2,631 0.2352 £11,189 


Actual doses 
reported in 


CSR £94,335 7.7148 £96,579 7.9500 £2,243 0.2352 £9,538 


 
 


39) Priority request: Please clarify how many patients had died in each 


arm of the RAVE trial at the longest data cut. 


 
At the 18 months data cut there were 4 deaths reported, 2 each treatment 
arm. 


 
40) Priority request: Please clarify why the base case analysis (and 


seemingly all subgroup analyses) presents cost-effectiveness results 


based on point estimates of parameters rather than expectations of the 


mean (from the probabilistic model).  


 
We have reserved probabilistic mean input parameters for the PSA section of 


our submission, and then only applied to the base case. All of our point 


estimates come from the summary statistics in the clinical study report rather 


than patient level data. Bootstrapping new mean values from assumed 


distributions about each parameter is, in our view, most useful only if one 


simultaneously considers the uncertainty generated. That said, should the 


ERG wish to see any (or all) of our subgroup analyses repeated with 


probabilistic mean values, we would be happy to provide this. 


 
41) Priority request: Please justify why the standard error is assumed to 


be 30% of the mean in rows 11-16 of the “PSAInputs” worksheet in the 


economic model. Also please clarify whether these values are 


assumed to be standard errors or standard deviations. This impacts 


upon the formulas used to estimate the alpha and beta values for the 


beta distributions. Finally please explain why standard errors were not 


estimated based upon the exponential model fits for relapse rates. The 


ERG suggests that these beta distributions have a very important 


impact upon the probabilistic analysis. 
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We have revised the method used to calculate the alpha and beta values in 


the economic model.  The original model used the methods outlined by Briggs 


et al 2006, using mean and standard error/variance (p88-89), for which the 


standard error was assumed to equal 30% of the mean.  In the revised model 


we have alternatively calculated the alpha and beta values by applying the 


mean probability of relapse (as determined from the exponential model) to the 


sample size of each treatment group and subgroup; overall this has a modest 


effect on the standard errors estimated. 


 
42) Priority request: Please clarify and justify why a Markov model (with 


underlying assumptions of exponential sojourn time) was used, 


particularly given the seemingly poor fit of the exponential models used 


to estimate relapse rates. 


 
As previously expressed, in the face of relatively scarce clinical data and 


considerable uncertainty, we opted for a simple model structure and 


assumption set which could be extensively diagnosed with sensitivity analysis, 


rather than a more elaborate model structure whose complexity might in fact 


hinder a clear understanding of the main limitations and dependencies.  


 


We recognise that there may have been similar merit in building a model 


whose relapse profiles more exactly fit the extrapolated curve, but considering 


the uncertainty of our assumptions around relapse over time in the first place 


(including how this parameter should be extrapolated) we concluded that the 


extra work was not justified. 
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Section 2: Lower Priority Questions and Requests 
 
Literature searching 
 


1) Section 10.2 Appendix. The search appears inconsistent and thus 


inadequate. Some databases are limited to searching for the 


population only, e.g. Cochrane, whereas others are interrogated for 


population and intervention. Please clarify why this is the case.  


 
Roche recognise that only the population was searched in the Cochrane 


Library. On reflection, Roche has taken the decision to run the search in the 


Cochrane Library again to include search terms for population and 


intervention. The search strategy and results and attached in the appendix of 


our response. 


 
2) Please state the total number of records identified through database 


searching prior to the removal of duplicate titles in the PRISMA flow 


diagram presented in Section 2.2.2. Also please explain which sources 


were used in addition to database searching as shown by “additional 


records identified through other sources”. 


 
The total number of hits identified in the search via ProQuest completed on 


11/03/2013 was 1149 [search strategy was exported from ProQuest on 


11/03/2013 and included in the original submission]. Additionally, 10 hits were 


identified from other sources which were articles cited in reference lists not 


retrieved in other searches. 136 hits were identified from the Cochrane 


database searched on 08/03/2013. A total of 134 hits were retrieved from 


PubMed on 28/01/2013.  


 


Therefore, the total number of hits retrieved was 1429. These numbers have 


been included in the updated PRISMA diagram attached. 


 


3) The subject heading ("ANCA associated vasculitis") usage described in 


Tables 73 and 74 of Appendix 1 is somewhat restrictive. Please state 


the entry date used for this heading in the searches. This is important 


because the thesauri year of entry for the subject heading of “ANCA 


vasculitis” is 2010 (Medline, Ovid) and 2005 (Embase, Ovid), 


respectively (previously records were indexed under “Vasculitis”). 


 
As highlighted, the date of entry for “ANCA associated vasculitis” was added 


as a MeSH term and EmTree term in 2010 and 2005 respectively.  


Roche accepts this point raised by the ERG as a limitation of the search 


strategy presented in Table 73 and 74 of the submission and has taken this 


opportunity to re-run the literature search. The thesauri term for “Vasculitis” 
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and free text term “small near/3 vessel near/2 vascul*” has been included in 


the search strategy. Please find details of the literature search attached.  


 


In brief:  


 


Summary of results of the literature search 


A total of 1404 records were retrieved from Medline, Medline-In Process, 


Embase and Embase Alerts and 12 records were retrieved from the Cochrane 


Central Register of Controlled Trials. Therefore, a total of 1416 records were 


retrieved for the literature search. Of these records, 340 were identified as 


duplicates. A total of 1076 unique records were available for screening and 


subsequent exclusion with reasons. At screening, 973 records were excluded. 


This means that 103 records were eligible for full text assessment. A total of 


68 records were subsequently excluded with reasons. This means that 35 


records were included in the systematic literature review. A number of these 


records related to the same study and this is indicated in the attached table.  


 


This re-run of the literature search did not identify any new publications for 


consideration in the STA submission. 


 
4) The intervention term usage described in Table 74 of Appendix 1 is not 


comprehensive – alternative terms for rituximab were lacking. Please 


update the search using the full range of terms that may be used to 


describe rituximab and clarify whether any additional evidence is found.  


Roche recognises that the search terms used for the search strategy 


presented in Tables 73, Table 74 and Table 75 of the submission are 


restrictive and has taken this opportunity to re-run the literature search. This 


search addresses the points made in section 2, questions 1, 3 and 4.  


 
Section A – Description of the technology, context, equality, innovation 
and the decision problem 
 


5) In Section 2.5 it is stated that “Patients may continue maintenance 


therapy/immunosuppression for up to 5 years”. Clinical advice received 


by the ERG suggests that in fact maintenance therapy may last much 


longer than 5 years. Please clarify this, and also comment upon how 


this is captured in your economic analysis. 


 
As per the protocol in RAVE, patients in the economic model who have 


achieved remission following CYC go on to receive maintenance AZA therapy 


until relapse. Patients who achieve remission following successful induction 


therapy with RTX do not receive maintenance therapy in line with the RAVE 


protocol. We note that the EULAR guidelines {Mukhtyar et al 2009] state that 


‘remission maintenance therapy should be continued for at least 18 months 
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(especially in WG). Recently published guidelines by the British Society for 


Rheumatology recommend maintenance therapy be continued for at least 24 


months.  


 
Section B – Clinical Effectiveness 


6) With regard to the exclusion criteria presented in Table 6, please 


provide a justification for each to ensure that the rationale for exclusion 


is transparent.  


 
We have attached the justification for the exclusion criteria in the clinical 


search strategy in Table 6 in the appendix.  


 
7) Figure 1 appears to only present the results of the Embase/Medline 


search from Appendix 10.2. Please present results that include the 


Cochrane and PubMed searches (270 more citations), or clarify why 


these results do not seem to be included in Figure 1. 


 
We have completed the PRISMA flow diagram an attached the diagram with 
our response. 
  


8) Figure 1 states that 45 full-text articles were excluded. Please provide 


a full list of these studies with reasons to explain their exclusion. 


 
The list of 45 excluded studies is attached. 
 


9) Please comment upon the ability to make statements upon the 


effectiveness of rituximab in patients with life-threatening disease (for 


example, those with pulmonary haemorrhage or active central nervous 


system vasculitis), given available evidence. 


 
GPA and MPA are known to be progressive and potentially fatal diseases 


when untreated, and are considered to be life-threatening diseases even 


though patients may not be immediately admitted to the ICU. The mortality in 


RAVE and RITUXVAS ranged from 2-18% over 2 years, and RITUXVAS 


enrolled older patients with more renal involvement – 2 factors associated 


with mortality independent of treatment. 


 


These 2 studies suggest that rituximab is effective in multiple clinical life 


threatening scenarios, and also in patients refractory to CYC. 


 


Patients with the most severe forms of pulmonary haemorrhage were 


excluded from both RAVE and RITUXVAS because mortality is high and 


physicians are generally reluctant to recruit critically ill patients to this type of 


trial. However, time to remission for patients with less severe lung 


haemorrhage was a secondary end-point in RAVE and there was no 
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difference between CYC and RTX groups. Expert opinion believes that there 


would be no reason to think responses in severe pulmonary haemorrhage 


would be any different.  


 


Expert practice, and their advice to others, is to use rituximab for the most 


severe forms of pulmonary haemorrhage because the major cause of death is 


infection in the second or third intensive care week and they regard the 


infection risks of RTX and steroids as being easier to manage than those with 


CYC and steroids.  


 


Central nervous system vasculitis; vasculitis of the brain is rare in ANCA 


vasculitis and rarely life threatening. It is very rare in microscopic polyangiitis. 


In GPA (Wegener's) you do sometimes see a pachymeningitis, pituitary or 


hypothalamic lesions, cranial neuropathies and involvement of the optic tracts 


within the brain, and rarely direct extension of granulomatous disease from 


the sinuses into the cerebral hemispheres. The pathology is granulomatous 


and the response to RTX in line with the response of granulomatous disease 


in the ENT region or the lung. 


 


In RITUXVAS, patients with the most severe forms of renal disease were 


included, and these responded the same to the RTX regimen as to the CYC 


regimen. The pathology of pulmonary haemorrhage in AAV is an alveolar 


capillaritis identical to the pathology of nephritis in AAV.  


 


The clinical expert we contacted considered he would use this evidence plus 


the extrapolation from the RAVE data to say that life threatening lung 


haemorrhage is likely to respond to RTX in the same way. 


 
10) In Table 9, it is stated that patients intolerant to CYC were excluded 


from the RAVE trial. The ERG suggest that this makes any analysis of 


CYC intolerant patients based upon the RAVE trial inappropriate. 


Please comment upon this point – is any data available on patients 


intolerant to CYC who have been treated with RTX? 


 
There are no randomised studies evaluating the effectiveness of RTX in CYC 


intolerant/contraindicated patients. Expert opinion noted the evidence in 


Jones et al (Arthritis &Rheum 2009) and Smith et al (Arthritis &Rheum 2012) 


demonstrates that the response rates for RTX are good in this population. 


However, these studies do not distinguish between CYC 


intolerant/refractory/high exposure.  


 


Expert opinion noted that intolerance to CYC is very rarely related to 


hypersensitivity, but more a general dislike to using the treatment. One of the 


most identifiable patient groups in this ‘CYC intolerant’ group, as noted at the 
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scoping workshop are those patients who are looking at preserving their 


fertility. This patient population could well receive CYC, however the 


consequences of this decision are difficult to capture within the QALY as 


noted in section 4.1.2 of the submission.  


 


We believe that there remains a high unmet need for an alternative induction 


agent where CYC is not considered appropriate. The evidence for this group 


is extremely limited, but clinical opinion considers there to be no a priori 


reasons for thinking the RTX response will be any different between CYC 


tolerant and intolerant patients.  


 
11) Please clarify whether data are available on how many courses of CYC 


treatment (or what lifetime dose of CYC treatment had so far been 


received) had been received by patients who had previously used CYC 


that were recruited into the RAVE trial. Related to this, how many 


relapses had these patients had prior to trial entry? Please comment 


upon whether these patients fit within the proposed rituximab licence. 


 


Data are available on prior CYC exposure from the database, but historical 


data was not deemed particularly reliable and only limited analyses occurred. 


The data that were collected were whether the patients entering RAVE were 


newly diagnosed or experiencing a severe relapse, and whether they’d 


previously received CYC for GPA or MPA disease. An analysis of CYC 


exposure was done for the patients experiencing malignancy, and this was 


reported in the Supplement to the NEJM 2010 RAVE publication (this was 


attached in the original submission). Number of CYC courses, lifetime 


exposure, and number of prior relapses were variably collected in the AAV 


specific medical history, but have not been systematically analysed. 


 


The assumption surrounding the number of CYC courses a patient would 


receive was supported by expert clinical opinion. 


 
12) Please clarify the justification for the use of the BVAS/WG outcome 


measure, considering that it has only been validated in WG patients. 


Please comment upon the implications of using this measure in MPA 


patients. Please clarify why the BVAS/WG measure was used instead 


of the validated BVAS measure and provide citations on the validation 


of the BVAS scale. 


 
There is significant overlap in the clinical presentations of MPA and GPA such 


that experts in the field of vasculitis research have combined these 


populations in multiple trials over the past decade given the rarity of these 


diseases. The BVAS and the BVAS/WG have been applied to both 


populations, and Roche agree with the ERG that formal validation of 
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BVAS/WG has only occurred in WG patients. However, the major and minor 


items included in the instruments have captured clinical events reliably in both 


populations, and the instruments have also included an “Other” field to allow 


inclusion of events that could theoretically occur in MPA patients alone. 


 


A recent review by Lionaki evaluated the classification schemes used to 


identify patients with these diseases (Arthritis Rheum. 2012 Oct;64(10):3452-


62. Classification of antineutrophil cytoplasmic autoantibody vasculitides: the 


role of antineutrophil cytoplasmic autoantibody specificity for myeloperoxidase 


or proteinase 3 in disease recognition and prognosis. Lionaki et al. Figure 2 in 


this reference clarifies that the proportions of patients with symptoms of MPO-


ANCA disease or PR3-ANCA disease varies, yet neither disease has features 


completely exclusive of the other. 


 


The BVAS (version 3) went through a validation exercise and was published 


in 2009 (Ann Rheum Dis. 2009 Dec;68(12):1827-32. Modification and 


validation of the Birmingham Vasculitis Activity Score (version 3).Mukhtyar et 


al). This exercise included 155 GPA patients, and only 15 MPA patients, yet 


was considered acceptable for both populations. 


 


The BVAS/WG (A disease-specific activity index for Wegener's 


granulomatosis: modification of the Birmingham Vasculitis Activity Score. 


International Network for the Study of the Systemic Vasculitides 


(INSSYS).Stone et al. Arthritis Rheum. 2001 Apr;44(4):912-20.) is a 


modification of the BVAS and was generated for the WGET trial to reduce 


redundancy of specific items, enhance the ability to capture specific 


symptoms, generate greater discrimination of newly occurring items vs 


persistent features and streamline the instrument for greater reliability when 


applied to large multicentre studies. BVAS has been further modified to 


version 3, demonstrating an interest in revising the original instrument as 


greater data was collected on instrument performance from clinical trials. The 


BVAS/WG was used in the WGET trial -the first trial of a biologic agent in 


GPA/MPA,and this experience carried it forward into the RAVE trial design. 


 


BVAS/WG has been accepted by the vasculitis community as the primary 


instrument in the PEXIVAS trial. This is the largest international trial of 


GPA/MPA (n=500) enrolling across EUVAS and VCRC sites in addition to 


sites in Australia and Asia and is expected to enroll a significant number of 


MPA patients. 


 
13) In Section 6.3.6 it is stated that a “worst case” analysis was undertaken 


whereby data for patients who switched treatments were imputed as 


treatment failures. Clarify why this is a “worst case” analysis, 
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considering that it was previously stated that early treatment failure 


triggered treatment switch. 


 
This was a sensitivity analysis wherein the primary endpoint was also 


determined using worst-case imputation for ITT patients who discontinued 


permanently from study treatment or withdrew from study before Month 6, 


without having already been classified as treatment failures. This differs from 


a ‘last observation carried forward’ imputation wherein achievement of 


complete remission would have been recorded if the patient achieved the 


criteria yet dropped out before the 6 month timepoint. 


 


Assigning treatment failure to dropouts in this manner provides a ‘worst case’ 


view of their clinical outcome. This doesn’t significantly differ from early 


treatment failures that crossed over, because these patients would have also 


been assigned to treatment failure. ‘Worst case’ implies that all possible 


scenarios (even treatment success, followed by drop-out) are not categorized 


as benefit. 


 


14) Please provide more information on the “anomalies” identified in the 


clinical data referred to in Section 6.3.6. 


 
The data review committee identified a number of anomalies in the clinical 


data after the original unblinding and reporting of the study results. At the 


recommendation of the data review committee, changes were made to the 


analysis datasets to correct the anomalies of most concern. 


 


Roche do not have the descriptions of the individual anomalies, but have 


provided a summary of the minor numerical changes to some long-term 


efficacy endpoints at the 12- and 18-month time points (summarized in the 


appendix). The differences did not alter the data interpretation or overall 


conclusions. The 6-month results were not affected.  


 
15) With respect to Section 6.4, the non-inferiority extension to the 


CONSORT statement should have been applied and used as a critical 


appraisal tool (Piaggio, JAMA, 2006). Please clarify why this checklist 


was not used. 


 
Roche apologise to the ERG for not using the non-inferiority checklist to the 


CONSORT statement. This was an oversight by Roche; the table showing the 


additional items on the checklist is attached. 


16) Tables 15, 16 and 21 refer to the “ITT Population”, but exclude patients 


with “missing” data. In addition, patients who failed treatment prior to 6 


months were excluded from the “primary efficacy analysis”. Please 


comment on the susceptibility of these analyses to selection bias.  
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The RAVE study “primary efficacy analysis” excluded patients who were 


missing data for the assessment of complete remission at 6 months (as pre-


specified in the statistical analysis plan). This affected only 4 patients and the 


results are shown as the first set of results in Table 15 as well as in Table 16. 


In a pre-specified “sensitivity” analysis, worst case imputation (WCI) was 


applied to missing results; in other words, these 4 patients were imputed to 


have failed to achieve complete remission at 6 months. The latter approach, 


shown as the second set of results in Table 15, is perhaps more traditional for 


a primary endpoint analysis (ITT) and these are the results shown in the EU 


Summary of Product Characteristics. These two approaches have made very 


little difference to the point estimate for the RTX versus CYC treatment 


difference (9.5% excluding missing data, 10.6% using WCI) or to the lower 


95.1% confidence limit (-4.3% excluding missing data, -3.2% using WCI). 


Patients who failed treatment prior to 6 months were not excluded from the 


primary efficacy analysis, which included these patients using an “as defined” 


approach; they were considered as failures to achieve complete remission at 


6 months regardless of treatments received and BVAS/WG score achieved by 


6 months.   Neither were they excluded from a sensitivity analysis that used 


an “as treated” approach, whereby patients who met the “early treatment 


failure” definition of the protocol but remained in their original treatment arm 


could still achieve the primary endpoint at month 6 if BVAS/WG score = 0 and 


glucocorticoid tapered to 0. The “as defined” (primary analysis) and “as 


treated” approaches were pre-specified in the statistical analysis plan and 


reported in the RAVE Clinical Study Report and the EU Summary of Clinical 


Efficacy. 


 


17) Please clarify the flare rates presented in Table 21 (that are also 


presented in Table 15). A footnote to Table 21 states that flare 


assessments for patients during crossover were excluded from the 


analysis. In Section 6.3.2, it is stated that patients who experienced 


severe disease flares or treatment failure between Visit V5 and Visit V8 


(month 6) were crossed over to the opposite treatment arm. Please 


confirm the timing of Visit V5, and clarify whether disease flares that 


triggered treatment switch are included in the figures presented in 


Tables 21 and 15.   


 


The timing of V5 is Month 1 (day 29) .The investigators wanted to discriminate 


between persistence of a high degree of clinical activity present at 


randomization from a future flare, which implies that disease activity improved 


before it worsened (flare) Disease flares that triggered treatment switch are 


included in Tables 21 and 15. 
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Flare assessments for participants during receipt of crossover treatment, 


open-label Rituximab or following a switch to best medical judgment are 


excluded from these analyses. 


 
18) The majority of the additional analyses described in Section 6.5.1 (for 


example, Tables 25-30, Figs.7 and 8), were neither clearly pre-


specified nor address the decision problem (decision problem 


subgroups were only de novo patients; CYC-relapse patients; and CYC 


contraindicated patients). Please clarify and justify the inclusion of 


these analyses. 


 
As discussed previously, these additional analyses were pre-specified and 


listed in the Statistical Analysis Plan:  


 Table 25: Complete remission at 6 months for patients either with or without one 


major major renal item on BVAS/WG at baseline (ITT population) 


 Table 26: Complete remission at 6 months for patients with creatinine clearance 


values <60 ml/min or ≥60 ml/min at baseline (ITT population) 


 Table 27: Complete remission at 6 months for patients with creatinine ≤ or > 1.2 mg/dl 


(ITT population) 


 Table 28: complete remission at 6 months for patients either with or without alveolar 


haemorrhage at baseline (ITT population) 


 Table 29:Complete remission at 6 months for patients with either MPO or PR3 


antibodies at baseline (ITT Population) 


 Table 30: Change in ANCA status by treatment arm (ITT population) 


Roche agree with the ERG that the data was not directly part of the decision 


problem, but Roche believe that the data serve to address issues of 


importance to subgroups of patients with AAV and may help clarify further 


questions which could be raised at the ACD meeting. 


Roche agree with the ERG that, with hindsight, figures 7 and 8 from the 


RITUXIVAS Study should not have been included in the STA submission. 


 Figure 7: RITUXVAS BVAS score distribution 


 Figure 8: RITUXVAS weight-adjusted prednisolone doses 


 
19) In Table 32, please clarify what Group C refers to in the description of 


the Smith et al 2012 study. 


 


The Smith et al., 2012 publication described a single centre retrospective, 


standardised data collection from sequential patients receiving rituximab for 


refractory or relapsing AAV. Group A (n=28) received rituximab induction 


(375mg/m2x4 or 2x1g), and further rituximab at the time of subsequent 


relapse. Group B (n=45) received routine rituximab re-treatment for two years; 


2x1g induction, then 1g every 6 months (6g total). Group C (n=19) comprised 
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Group A patients who subsequently relapsed and commenced routine re-


treatment for two years. 


 


Section C – Economic evaluation 


20) Please clarify whether all relevant co-medication and pre-treatment 


costs are included in the model – for example, premedication with 


analgesic/anti-pyretic/anti-sickness drugs, anti-histaminic drugs, and 


PCP prophylaxis. 


 
The economic analysis has captured the co-medication and pre-treatment 


costs used within the RAVE study (methyprednisone, prednisone, and 


trimethoprim).  


 


21) Please clarify whether all relevant adverse events have been included 


in the economic model, and explain why a number of serious AEs 


mentioned in Section 2.3 do not appear to be in the economic model. 


 
All relevant AE were taken from the RAVE study. Section 2.3 does 


accurately describe a range of longer term adverse events that were not 


captured within our analysis. Most of these AE relate to the cumulative 


toxicity associated with CYC and prolonged use of glucocorticoids.  


 


Identifying which patients may be subject to the longer term AE related to 


continued use of CYC or glucocorticoids is extremely difficult and therefore 


has not been incorporated into the analysis  


 
22) Please provide justification for choosing a lifetime horizon for the 


analysis – please describe how and why the treatment sequence 


impacts upon survival, with supporting evidence. 


 
A lifetime horizon was considered appropriate as AAV and the therapies used 


to treat it, are likely to lead to long-term differences in survival and quality of 


life.  


 
23) Please provide justification for the use of the Lane et al (2005) study to 


model mortality risks over time. The Lane et al (2005) study identified 


99 patients with AAV between 1988 and 2000, and therefore the data 


are dated. 


 Please comment on the impact that the age of this cohort data may 


have on its validity to be used to model present-day and future 


survival of patients with AAV, taking into account issues such as 
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treatment and dosing regimens and any trends in survival over 


time. 


 In addition, only 31 deaths were observed and patients were not 


classified as regards whether they were in remission or not – 


please comment upon the uncertainty associated with these data 


and their importance in the economic model.  


 
The survival data from Lane et al represents a reasonable estimate of survival 


for patients with AAV. While the ERG correctly notes that the cohort of 


patients within the study was between 1988 and 2000, the standard of care 


has changed very little over that time. We note that CYC has been the 


standard of care for 40 years. 


 


We note there are a number of limitations associated with this data that are 


outlined within our submission. We acknowledge that we were unable to 


accurately match outcomes within the Lane study to the health states within 


our economic model and therefore fully accept the limitations.  


 


In the sensitivity analysis the mortality assumption was tested (Table 67).  


 
24) Please clarify whether any other data exist to support the mortality 


assumptions used in the economic model. Please justify the 


assumption that patients in complete remission have a lower risk of 


mortality. 


 
As noted in question 24, we recognise the limitations in the evidence 


supporting the mortality assumptions. This assumption has been tested within 


the sensitivity analysis reported in Table 67 of the submission. The model was 


not sensitive to changes in the mortality rate assumptions.  


 


Expert clinical opinion that supported the notion that those patients in clinical 


remission would have a better prognosis than those in poor disease control. 


 
25) Please clarify whether the use of the arbitrary ±10% applied to the 


estimated SMR taken from the Lane et al (2005) study for the 


uncontrolled and remission health states will lead to the average SMR 


implied by the model being different from the 4.8 estimated by Lane et 


al (2005) (due to the different proportions of time spent in these states 


in the model). 


 
According to Lane et al. (2005) the SMR for vasculitis patients comparing to 
the general population is 4.8 for a 10-year period between January 1989 and 
December 1998. In our model the estimated 10-year SMR is 4.5. The 0.3 
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difference in the model is primarily driven by the fact that, for simplification the 
SMR estimates are multiplied at each cycle. This leads to a small 
underestimate of patients at risk at each cycle and therefore a lower average 
SMR at the end of 10 years. The difference in SMR between the two arms, 
driven by the health state transitions and the differential ±10% assumption, is 
0.068.  
 


26) Please clarify why the Barton et al (2004) reference has been used for 


the cost of RTX administration – a cost estimated for the administration 


of infliximab with a price year of 2000. Are more relevant and recent 


estimates available? 


 
The reference cost from Barton et al has been commonly used within recent 


rheumatoid arthritis appraisals for the cost of infusing non-oncology 


treatments. While it was sourced in 2000, the figure has been adjusted for 


inflation. 


 
27) Please clarify how the data that suggest that 72% of CYC given is by 


IV were obtained. How many clinicians/centres were surveyed?  


 
Roche employed a third party agency to undertake market research in 2012. 


The agency contacted 50 Nephrologists and 50 Rheumatologists represented 


across the UK (please see table below for geographical representation). All 


respondents had to treat AAV, with a mix of respondents having used RTX to 


treat AAV. All clinicians were either Consultants or Specialist Registrars. 


 


Geographic Centre Number of Respondents 


North England 31 


Midlands 25 


South England 25 


Devolved Nations 19 


 
28) Please clarify what the comparator treatment was in the subgroup 


analysis for patients intolerant to CYC. In Tables 4 and 70 the 


comparator is labelled as “CYC”, yet this is for patients who are 


intolerant to CYC. 


 Do patients in the “CYC” arm transit immediately to the 


“uncontrolled disease” health state? 


 Please clarify why alternative comparator treatments were not 


considered for this subgroup.  


 


The labelling should refer to best supportive care and not CYC. The subgroup 


was identified at the NICE scoping workshop, where both clinical experts and 


patients group representatives discussed the small patient group that could 
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not tolerate CYC for a variety of reasons. Clinical opinion was this group was 


extremely small, likely to be less than 10% of the licensed population (refer to 


question 10 for more details). 


 


The model has modelled the effect of RTX compared to best supportive care 


(patients transition to uncontrolled disease immediately).  


 
29) Please justify why only the events included in Tables 40 and 41 are 


relevant for the economic model. Please justify why adverse event 


rates at 6 months were used instead of adverse event rates at 18 


months. Since AZA treatment is given during the remission phase 


please justify why the data presented in Table 42 refer to the 6 month 


time-point. 


 


The AEs listed in Table 40 and 41 were based on a case study report from the 
RAVE study reported within the first 6 months. We note that overall the safety 
profiles were considered comparable between RTX and CYC in RAVE. Roche 
are willing to update the safety data in the model using the latest data cut from 
the RAVE study within the economic model if the ERG request. 
 
Table 42 has been incorrectly labelled. A review of the RAVE data was 
undertaken and identified the AE rates included in the model for patients on 
AZA therapy (post 6 months). 
 


30) Please clarify and justify the duration assumed for the AEs included in 


the model. 


 
Adverse events were assumed to occur for the duration of a cycle, with 


patients facing probabilities of treatment-related AEs only whilst on treatment.  


If they switched treatments, they would face risks of adverse events related to 


the new treatment.   


 
31) Please comment on the face validity of allocating lower adverse event 


costs to rituximab in the economic model, given that it is noted in 


Section 6.8.2 that hospitalisations associated with study drug were 


more frequent in the rituximab group. Is this adequately reflected in the 


economic model? 


 
As noted in section 6.8.2 of the submission, hospitalizations were a subset of 


serious adverse events, rates of serious adverse events and serious 


infections were balanced across treatment groups. It is therefore not 


unreasonable to assume that CYC AE costs might be higher than RTX. We 


note that the overall difference in the model is estimated at £26.36. 
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32) The ERG notes that the economic model includes inputs for 


malignancies, but these are not actually part of the functional economic 


model. Please clarify why this is the case. 


 
The model developed was originally designed to include any malignancies 


identified within the RAVE study. However after further review of the 


evidence we noted that only two incidents were reported and neither could 


reliably be related to RTX. Therefore the malignancies were not included 


within our economic model. 


 
33) Please clarify why 2009-10 reference costs were used, rather than 


more recent data, e.g. 2011-2012 costs. 


 
The model was originally developed in 2011 and used 09-10 reference 


costs. In not updating the reference costs to the most recent data we do 


not believe that the result will change significantly. 


 
34) Please provide justification for the statement made in the second 


paragraph of Section 7.2.5 that “These limitations we believe may lead 


to an underestimation of the true benefit of successful induction 


therapy”. 


 
We have hypothesised in the above statement that induction treatment 


with either CYC or RTX may lead to greater benefit if the true morbidity 


and mortality associated with avoidance of irreversible damage to 


particular organs could be accurately modelled. We note earlier in the 


paragraph in section 7.2.5 as to the reasons why this was not possible, 


identifying a number of evidence gaps and methodological challenges.  


 
35) Please clarify whether the numbers presented in Table 37 are correct – 


for rituximab they do not appear to match the figures in the economic 


model. 


 


The corrected figures in the submission are outlined below in bold. 


Transition Probabilities Value Source 


Newly diagnosed Subgroup   


Complete remission (CYC) 0.6458 Stone et al, 2010 


Complete remission (RTX) 0.6042 Stone et al, 2010 


   


Relapsing Patients Subgroup   


Complete remission (CYC) 0.4200 Stone et al, 2010 


Complete remission (RTX) 0.6667 Stone et al, 2010 


 
36) Please clarify whether the * is in the wrong place in Table 40. 
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The asterisk should be positioned on the final row related to DVT.   
 


37) Please clarify why a standard error is given for Imaging in Table 43, but 


not in the economic model. 


 
This is an error. No standard error value was used within the economic model 
for the imaging cost. We were not able to source a value of uncertainty for this 
variable. 
 


38) In Section 7.3.8, it is stated that an average body surface area of 


1.79m2 was assumed based upon an estimate for UK cancer patients, 


rather than the body surface area observed in the RAVE trial. Please 


justify why UK cancer patients are thought to provide a good proxy for 


AAV patients. Are any other sources of data available? 


 
In addition to one of the known symptoms of AAV being weight loss it was 
considered that the average weight of patients in the RAVE study was 
considerably higher than what was deemed reflective of a normal UK patient 
(mean weight 87kg).  
 
In Table 67 the BSA from the RAVE study was tested, this had the effect of 
increasing the ICER. However, as the cost of most treatments is weight based 
the increase in the ICER is relatively minor and not a key driver in the 
analysis. 
 


39) In Section 7.4.5, it is stated that papers were included if utilities were 


derived directly or indirectly, yet in Figure 15 the inclusion criteria says 


only directly derived utilities. Please clarify which is correct? 


 
Papers were included if utilities were derived directly or indirectly. We did not 
identify any studies which reported utilities related to AAV. 


 
40) Please provide justification for the assumption that the difference in 


utility between the uncontrolled disease health state and the non-


remission health state is the same as that between the complete 


remission health state and the non-remission health state. Why is there 


likely to be such a substantial difference between patients who are not 


in remission and patients who are “uncontrolled”? 


 
The uncontrolled disease health state has been designed to reflect the cohort 


of patients who have failed or relapsed on all the available induction agents. 


We consider the utility estimate to be fair when considering the likely 


progression of the disease without the rescue of induction therapy.  


 


For patients in remission who have a BVAS/WG=0 and are no longer on 


prednisone the quality of life is considerably better than those patients in the 


RAVE study who were not in remission. When considering those patients ‘not 
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in remission’, this heterogeneous group contained patients in clinical 


remission but still on prednisone, and patients who may have some or very 


little organ involvement but otherwise feel fine. We would therefore expect 


that those patients at the other end of the spectrum in the non-remission 


health state with greater organ involvement to have a much poorer quality of 


life.  


 


We would expect those patients with active disease without the further 


treatment to induce remission to have a much poorer quality of life than those 


patients in the non-remission health state. We have tested this assumption 


within our sensitivity analysis. 


 
41) Please clarify why the numbers do not add up in paragraph 4 of 


Section 7.5.3 (i.e. 86 – 10 ≠ 78). 


 
In total there were 8 duplicate records (5 from ProQuest and 3 from NHS 
EED) not 10 as reported within the PRISMA flow diagram.  
 


42) Please clarify why the price for the 1g vial of methylprednisolone was 


used in the economic model, and in the numbers presented in Tables 


51 and 52, rather than the price for the 2g vial (which has a lower cost 


per mg).  


 
We agree that the 2g vial is slightly cheaper on a per mg basis than the 1mg 
vial. We have included the 2g in the updated version of the economic model. 
 


Methylprednisolone Cost Cost per 
mg 


1g £17.30 0.01730 


2g £32.86 0.01643 


 
43) Please check the numbers in Table 52: the average cost per cycle for 


AZA does not match what is in the model and needs to be corrected 


given the cost attributed to 25mg rather than 50mg azathioprine tablets 


in the model. Again clarify why methotrexate and mycophenolate 


mofetil are included in this table but not in the model. Also the * 


appears to be in the wrong place. 


 


When applying the updated costs to the model, and the removing the 


monitoring costs that had been included incorrectly within Table 52 for AZA, 


the revised estimate is £44.17.  


 


44) Please clarify your statement underneath Table 53 that: “Since the cost 


of administering methylprednisone in the comparator arm is already 


included in the cost of infusing RTX, the model conservatively assumes 
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zero cost for the administration of methylprednisone”. Is this because 


methylprednisolone is given at the same time as RTX? 


 
For IV administration of CYC and RTX, we assume that methylprednisone will 
be administered at the same time and therefore is already captured within the 
administration tariff in the model. 


 
45) Please check the numbers in Table 55: some of these values are 


different from those in the economic model.  


 
The imaging unit cost has been reported incorrectly in the submission and 


should be £29.08 per unit, with the cost per cycle in either health equal to 


£62.00. 


 
46) Please clarify what the “Probabilistic” column of values in Table 60 


represents.  


 
This was an error on our part. We have accidentally provided a snapshot of 
the probabilistic sensitivity analysis input fields from our Excel model (column 
G in the PSAInputs sheet). These are live fields which update with new 
sampled values on every data refresh.  


 
47) Please clarify the statement made in Section 7.9.5 – that an analysis of 


the relapsing disease subgroup was not undertaken. Analyses for 


patients who have previously relapsed prior to entry to RAVE have 


been presented in Table 69.  


 
The ERG has correctly noted that we have presented subgroup analyses for 
both newly diagnosed and relapsing patients from the RAVE clinical trial. 


 
48) Do the numbers reported in Section 8.2 refer to only severe ANCA-


associated vasculitis patients, or all patients? 


 
The numbers are reflective of those patients with severe ANCA-associated 
vasculitis. 


 
49) Please justify why the standard error is assumed to be 20% of the 


mean in rows 19-22 and row 33 of the “PSAInputs” worksheet in the 


economic model. Also please clarify whether these values are 


assumed to be standard errors or standard deviations. This impacts 


upon the formulas used to estimate the alpha and beta values for the 


beta distributions. 


 
No estimates of uncertainty were available for this parameter as it was a 


functional input used to ensure that the diminishing effect of repeated cycles 


of CYC was preserved in the PSA.  The assumption that the standard error 
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was 20% of the mean was a relatively arbitrary one but it is not expected to 


have a significant impact on the results.  The method of moments, as outlined 


by Briggs et al (2006), using mean and standard error / variance (p. 88-89), 


was employed to derive alpha and beta parameters. 


 
50) Please clarify how the standard errors were calculated in rows 100-


101 and 105-107 of the “PSAInputs” worksheet in the economic model. 


Also please clarify whether these values are assumed to be standard 


errors or standard deviations. This impacts upon the formulas used to 


estimate the alpha and beta values for the beta distributions. 


 
A post-hoc analysis of data from RAVE was used to map SF-36 onto EQ-5D.  


Cells J100 and J101 present the values of the standard deviations of EQ-5D 


utility values for patients in these health states divided by the square root of 


their respective sample sizes.   


No estimate of uncertainty was available from Borg et al (2008) for the utility 


value of anemia, therefore 30% of the mean was assumed relatively arbitrarily 


(J105).  The range (0.35 to 1) presented in Wang et al (2008) for leukopenia 


was assumed to be the 95% CI and a standard error was estimated from it 


(J106).  A standard error was now sourced from Mathias et al (1999) to inform 


uncertainty for the utility of DVT (J107).  For all values, the method of 


moments, as outlined by Briggs et al (2006), using mean and standard error / 


variance (p. 88-89), was employed to derive alpha and beta parameters.  


 
51) Please clarify why lognormal distributions rather than normal 


distributions were used for the reference cost data included in the 


model. 


 
Both lognormal and gamma distributions can be highly skewed to reflect the 
skew often found in cost data.  Both lognormal and gamma distributions were 
tested, and samples of the lognormal distribution appeared to represent the 
data better. 


 
52) Please clarify why the probability of death associated with the 


uncontrolled disease health state becomes 1 in cell O208 instead of 


cell O210 in the “Mortality” worksheet of the economic model. 


 
The probability becomes 1 in cell O208 because the probability of death in the 


general population (0.1676) multiplied by the upper CI of the SMR (6.6) is 


greater than 1. 


 
53) Please clarify why rows 5 and 6 of the “PSAOutput” worksheet of the 


economic model only look at the first 100 samples, rather than all 1000. 
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This was a coding error, which has now been rectified. 


 
54) Please describe how the analysis that included wastage was carried 


out, and provide costs for each drug. Did it assume that there was 


wastage associated with each administration, or with each course of 


treatment? The figure presented in cell H18 of the ”TreatmentCost” 


worksheet in the economic model appears to have been calculated on 


the basis that all four treatments with rituximab would be made up in 


one go, thus the potential wastage associated with each administration 


is not taken into account. 


The wastage calculation was based on the treatment cycle and not on each 
administration. This has been updated and is presented in the updated 
analysis presented below. 
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Revised Economic Model 
 
We have updated the economic model based on the ERG priority questions 
32, 33, 34, and 41. In addition amendments were made based on the low 
priority questions 42, 50, 51, 52, and 53. 
 
Base Case Results 
 
Table 4: Base Case Results 


Technologies Total 
costs 


(£) 


Total 
LYG 


Total 
QALYs 


Incr 
costs 


(£) 


Incr 
LYG 


Incr 
QALYs 


ICER (£) 
incremental 


(QALYs) 
RTX £97,819 11.82 8.19 £1,391 0.0422 0.1628 £8,543.69 


CYC £95,819 11.78 8.03     


 
Sensitivity Analysis 
 
Table 5: Deterministic sensitivity analysis results 


Scenario/parameter 
 


 
Base Case 


Tested 
values 


ICER 
 


CYC complete remission rate is 
equal to RTX 


 
0.5306 0.6364 £24,656.29 


Removal of degradation rate 
for CYC and RTX 


 CYC_2 - 


0.4200 


 


RTX – 0.4138 


CYC_2 -


0.5306 


 


RTX_2- 


0.6364  


 


£12,556.26 


Standardised mortality ratio – 
set equal in all health states  


NR 


CR 


UD 


4.8 


4.32 


5.28 


 


4.8 


 
£7,835.98 


Standardised mortality ratio – 
improve in CR and worsen in 


UD 


NR 


CR 


UD 


4.8 


4.32 


5.28 


4.8 


3.36 


6.24 


£9,313.07 


 
Uncontrolled disease utility 


 
0.67 0.75 £14,403.65 


   0.58 £5,799.96 


 
IV wastage 


 
None 100% £9,953.71 


 
% of IV pulse therapy 


 
72% 33% £12,752.52 


   50% £10,917.91 


   100% £5,521.96 


 
Patient mean weight 


 
67kg 87kg £12,617.52 


 
Number of RTX infusions 


 
4 2 £5,569.76 


 
Frequency of consultant visits 


(per cycle) 


 As per section 


Error! 


Reference 


source not 


found. +50% 


 


 


RTX dominates 


   -50% £22,176.11 
NR, non-remitters; CR, complete-response; UD, uncontrolled disease  


 







 


44 


Scenario Analysis 
 
Table 6: Scenario analysis results 


Parameter/attribute Base Case Tested values ICER 


Number of CYC courses 


SoC – 2 


Intervention – 1 


SoC – 1 


Intervention – 0 £23,633.55 


  


SoC – 2 


Intervention – 0 


RTX 


dominated 


  


SoC – 2 


Intervention – 2 


RTX 


dominates 


  


SoC – 1 


Intervention – 1 


RTX 


dominates 


Which patients are offered 
a second course of RTX? Non-remitters No patients £7,197.34 


  


Relapsing patients 


only £9,502.83 


  All patients £9,663.61 


 
Table 7: Subgroup analysis results 


Subgroup 
Number of CYC 


courses ICER Discussion 


Newly diagnosed 
patients 


SoC – 2 


Intervention – 1 £55,174.92 Base case # of CYC cycles   


 


SoC – 2 


Intervention – 2 £1,273.92 


More plausible # of CYC 


cycles for this subgroup  


Relapsing patients 


SoC – 2 


Intervention – 1 £43,003.05 Base case # of CYC cycles 


 


SoC – 0 


Intervention – 0 £12,556.29 


More plausible # of CYC 


cycles for this subgroup 


 
Subgroup CYC intolerant 
 
Table 8: CYC intolerant subgroup analysis 


Technologies Total 
costs (£) 


Total 
LYG 


Total 
QALYs 


Incr 
costs (£) 


Incr 
LYG 


Incr 
QALYs 


ICER (£) 
incremental 


(QALYs) 
RTX £102,721 11.77 8.02 -£4,885 0.1387 0.5386  


BSC £97,836 11.63 7.49    RTX 


dominates 


 
 
Probability Sensitivity Analysis 
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Figure 3:Cost-effectiveness plane (updated PSA - varying utility of uncontrolled disease) 


 
 


Figure 4: CEAC (updated PSA - varying utility of uncontrolled disease) 
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Appendix 
 
1. PRISMA flow diagram 
2. Justification of 45 publications excluded 
3. Justification for exclusion criteria in the clinical search strategy 


4. Non-RCT trials summary 
5. Checklist of Items for Reporting Non-inferiority or Equivalence Trials 
6. Anomalies in the clinical data from RAVE 
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PRISMA Flow Diagram 
 


 


Records identified through 
database searching 


ProQuest 1149 
Cochrane 136 
PubMed 134 


(n = 1419) 
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Additional records identified 
through other sources 


(n = 10) 


Total Records after duplicates removed 
(n = 760) 


Records screened 
manually  
(n =760) 


Records excluded 
(n =709) 


Full-text articles assessed 
for eligibility 


(n =54) 


Full-text articles excluded, with 
reasons 
(n =45 ) 


Paediatric = 5 
N <20 = 22 


Dose/off label = 10 
Repeat data = 5 


Post-hoc subgroup analyses = 3 
Studies included in 


qualitative synthesis 
(n = 2 RCTs 


7 non RCTs   ) 


Figure 5:PRISMA flow diagram search screening 
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Table 9: 45 publications excluded (with justification) from PRISMA flow diagram 


Study Reference Author Reason for 
exclusion from 
STA 


Successful use of 
rituximab for treatment 
of refractory paediatric 
granulomatosis with 
polyangiitis 


Indian Journal of 
Rheumatology, suppl. 
1 7 (Nov 2012): S52-
S53. 
 


Vishnu Vardhan 
Reddy et al. 


Paediatric study 


Open label study for 
treatment of pediatric 
Wegener's 
Granulomatosis with 
rituximab 


Journal of 
Rheumatology, suppl. 
SUPPL. 2 37. 6 (Jun 
2010): 1290. 


Hutchinson et al. Paediatric study 


Single center 
experience with 
rituximab: Indications, 
use, and response in 
pediatric patients 


Blood Purification 
33. 1-3 (Mar 2012): 
214. 
 


George et al. 
 
 


Paediatric study 


Rituximab treatment for 
antineutrophil 
cytoplasmic antibody-
associated vasculitis in 
children 


Arthritis and 
Rheumatism, suppl. 10 
64 (Oct 2012): S1099. 
 


Moore et al. Paediatric study 


Rituximab for severe 
disease flares in 
childhood ANCA 
vasculitides 


Arthritis and 
Rheumatism, suppl. 10 
64 (Oct 2012): S124-
S125. 


Twilt et al. 
 
 


Paediatric study 


Rituximab induced 
remission of ANCA-
associated scleritis: 
Two case studies 


Rheumatology, suppl. 
SUPPL. 1 48 (Apr 
2009): i122 


Skeoch et al. N<20 patients 


Failure of rituximab 
monotherapy to control 
ANCA associated 
vasculitis - Case report 


APMIS, suppl. SUPPL. 
127 117 (Jun 2009): 
100. 
 


Rhee et al. N<20 patients 


Rituximab in ANCA-
associated Vasculitis 
(AAV), a case series 


APMIS, suppl. SUPPL. 
127 117 (Jun 2009): 
80. 


Wendt et al.  N<20 patients 


Rituximab is beneficial 
and safe in treatment of 
persistent pulmonary 
nodules in wegener's 
granulomatosis 
 


American Journal of 
Respiratory and 
Critical Care Medicine, 
suppl. Meeting 
Abstracts 181. 1 (May 
1, 2010). 


Copley et al. N<20 patients 


Rituximab in the 
management of 
refractory neurological 
manifestations of 
wegener's 
granulomatosis: A case 
report 


Rheumatology, suppl. 
SUPPL. 3 50 (Apr 
2011): iii45-iii46. 
 
 


Lutalo et al. 
 
 
 


N<20 patients 


Use of rituximab in 
refractory wegener's 
granulomatosis: Report 
of six cases 


Italian Journal of 
Medicine, suppl. 1 5. 2 
(Jun 2011): 82-83. 


Paglione et al. N<20 patients 


Late recovery of renal 
function by rituximab in 
a patient with Wegener 


Pediatric Nephrology 
26. 9 (Sep 2011): 
1625. 


Malina et al. N<20 patients 
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granulomatosis  


Rituximab therapy for 
systemic vasculitis 
associated with 
rheumatoid arthritis in 
the autoimmunity and 
rituximab registry 


Arthritis and 
Rheumatism, suppl. 
SUPPL. 1 63. 10 (Oct 
2011). 
 


Puechal et al. N<20 patients 


Crohn's disease or 
Wegener's 
granulomatosis or 
both? 
 
 


American Journal of 
Gastroenterology, 
suppl. SUPPL. 1 107 
(Oct 2012): S484. 


Sharma et al. 
 
 


N<20 patients 


Rituximab in relapsing 
granulomatosis with 
polyangiitis (wegener's 
granulomatosis): A 
case series 


Arthritis and 
Rheumatism, suppl. 
SUPPL. 1 63. 10 (Oct 
2011). 
 


Lutalo et al. 
 
 


N<20 patients 


Rituximab: rescue 
therapy in life-
threatening 
complications or 
refractory autoimmune 
diseases: a single 
center experience 


Rheumatology 
International (2012): 1-
10. 
 
 


Braun-Moscovici et 
al. 


N<20 patients 


Late recovery of renal 
function by rituximab in 
a patient with 
Wegener's 
granulomatosis 


Pediatric Nephrology 
(2012): 1-4. 
 


Malina et al. 
 
 


N<20 patients 


Adolescent female with 
thrombotic 
thrombocytopenic 
purpura associated with 
microscopic polyangiitis 
effectively treated with 
rituximab therapy 


Blood Purification 
33. 1-3 (Mar 2012): 
212. 
 
 


De Jesus-Gonzalez 
et al. 
 
 


N<20 patients 


Remission of resistant 
life-threatening non-
renal wegener's 
granulomatosis with 
rituximab and 
mycophenolate mofitil 


Rheumatology (United 
Kingdom), suppl. 
SUPPL. 3 51 (May 
2012): iii154. 
 
 


Heaney et al. 
 
 


N<20 patients 


Markers of T cell 
activation increase after 
rituximab administration 
in anca-associated 
vasculitis 


Nephrology Dialysis 
Transplantation, suppl. 
SUPPL. 2 27 (May 
2012): ii417. 


Chocova et al. N<20 patients 


A difficult case of 
Wegener 
granulomatosis treated 
successfully with 
Rituximab 


International Journal of 
Rheumatic Diseases, 
suppl. SUPPL. 1 15 
(Sep 2012): 157. 


Hamoun et al. 
 
 


N<20 patients 


Rituximab is an 
effective and safe 
treatment for treatment 
of refractory ANCA 
positive vasculitis-a 
single centre 
experience of six cases 


International Journal of 
Rheumatic Diseases, 
suppl. SUPPL. 1 15 
(Sep 2012): 110. 


Khan et al. 
 
 


N<20 patients 
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Crohn's disease or 
Wegener's 
granulomatosis or 
both? 
 
 


American Journal of 
Gastroenterology, 
suppl. SUPPL. 1 107 
(Oct 2012): S484. 


Sharma et al. 
 
 


N<20 patients 


Successful treatment of 
eosinophilic 
granulomatosis with 
polyangiitis (EGPA; 
formerly Churg-Strauss 
syndrome) with 
rituximab in a case 
refractory to 
glucocorticoids, 
cyclophosphamide, and 
IVIG 


Modern Rheumatology 
(2012): 1-4. 
 
 
 
 


Umezawa et al. 
 
 
 
 


N<20 patients 


Rituximab in the 
treatment of 
cyclophosphamide 
resistant ocular 
manifestations of 
Wegener's 
granulomatosis 


Indian Journal of 
Rheumatology, suppl. 
SUPPL. 1 6. 3 (Nov 
2011): S15. 
 


Sasidharan et al. 
 
 


N<20 patients 


Long-term comparison 


of rituximab treatment 


for refractory systemic 


lupus erythematosus 


and vasculitis: 


Remission, relapse, 


and re-treatment 


Arthritis and 


rheumatism 2006 


Sep;54(9):2970-82. 


Smith et al.   N<20 for AAV 


patients 


Long-term follow-up of 


refractory systemic 


vasculitis treated with 


rituximab. 


Rheumatology 2010 


Apr;49:-i123. 


Yazdani and Lanyon N<20 patients 


Rituximab as induction 
and maintenance 
therapies for 
ancaassociated 
vasculitis: A multicenter 
retrospective study on 
80 patients 


Arthritis and 
Rheumatism, suppl. 10 
64 (Oct 2012): S1004. 
 
 


Charles et al. Incorrect 
Licence/dose 


Rituximab versus 
azathioprine for 
maintenance in 
antineutrophil 
cytoplasmic antibodies 
(ANCA)-associated 
vasculitis 


Arthritis and 
Rheumatism, suppl. 10 
64 (Oct 2012): S706. 
 
 


Guillevin et al. 
 


 


Incorrect 
Licence/dose 


Long-term outcome of 
patients with 
granulomatosis with 
polyangiitis (wegener's) 
treated with rituximab 


Arthritis and 
Rheumatism, suppl. 10 
64 (Oct 2012): S660-
S661. 
 


Azar et al. Incorrect 
Licence/dose 


Rituximab and 
leflunomide for 


APMIS, suppl. SUPPL. 
127 117 (Jun 2009): 


Henes et al. Incorrect 
Licence/dose 
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Wegener's 
granulomatosis: A long 
time follow-up 


79. 
 


Efficacy of chronic pre-
emptive rituximab 
treatment in ANCA-
associated vasculitis 


Scandinavian Journal 
of Rheumatology, 
suppl. SUPPL. 126 41 
(2012): 41-42. 


Besada et al. 
 
 


Incorrect 
Licence/dose 


Rituximab is effective in 
the treatment of 
refractory ophthalmic 
Wegener's 
granulomatosis 
 


Arthritis and 
Rheumatism 60. 5 
(May 2009): 1540-
1547. 
 


Taylor et al. 
 


Incorrect 
Licence/dose 


Rituximab maintenance 
therapy for 
granulomatosis with 
polyangiitis and 
microscopic polyangiitis 
 


Journal of 


Rheumatology 39. 1 


(Jan 2012): 125-130. 


Roubaud-Baudron et 
al. 


Incorrect 
Licence/dose 


A randomized 
controlled trial of 
Rituximab for the 
treatment of severe 
cryoglobulinemic 
vasculitis 


Arthritis and 
Rheumatism 2012; 64 
(3): 835-42 


De Vita et al. Incorrect 
Licence/dose 


Prolonged disease-free 
remission following 
rituximab and low-dose 
cyclophosphamide 
therapy for renal ANCA-
associated vasculitis 


Nephrol Dial 
Transplant 2011;26 
(10): 3280-6  


Mansfield et al. Incorrect 
Licence/dose 


B cell depletion by 
rituximab severely 
reduces 
immunoglobulin levels 
in patients with anca-
associated vasculitis 
previously treated with 
cyclophosphamide 


 
Arthritis and 
Rheumatism, suppl. 
SUPPL. 1 63. 10 (Oct 
2011). 
 


Thie et al. No dose given 


Extended follow-up of 
treatment with rituximab 
versus 
cyclophosphamide for 
remission-induction of 
anca-associated 
vasculitis: Which 
subsets are at greatest 
risk for flare? 


Arthritis and 
Rheumatism, suppl. 
SUPPL. 1 63. 10 (Oct 
2011). 
 


Stone et al. Posthoc analysis 
of Subgroup 


Immunoglobulin 
concentrations and 
infection risk among 
patients with ANCA-
associated vasculitis 
treated with rituximab or 
cyclophosphamide 


Arthritis and 
Rheumatism, suppl. 
SUPPL. 1 63. 10 (Oct 
2011). 
 
 


Specks et al. 
 
 


Posthoc analysis 
of Subgroup 


The efficacy of 
rituximab vs 
cyclophosphamide for 
treatment of renal 


Arthritis and 
Rheumatism, suppl. 10 
64 (Oct 2012): S660. 
 


Geetha et al. Posthoc analysis 
of Subgroup 
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disease in anca-
associated vasculitis: 
The rave trial geetha D, 
fervenza FC for the 
rave-itn research group 


Rituximab for ANCA-
associated vasculitis: A 
meta-analysis of 
randomized trials 


Arthritis and 
Rheumatism, suppl. 10 
64 (Oct 2012): S660. 
 


Mejia et al. 
 
 


Repeat data 


Cyclovas: A rituximab 


(RTX)-based 


cyclophosphamide 


(CYP)-sparing regime 


APMIS 2009 


Jun;117:69-70. 


Mansfield et al. Repeat data 
(preliminary 
abstract) 


Primary endpoint failure 
in the rituximab in 
ANCA-associated 
vasculitis trial 


Arthritis and 
Rheumatism, suppl. 10 
64 (Oct 2012): S707. 


Miloslavsky et al. 
 
 


Repeat data/no 
data/ subgroup   


Rituximab for remission 


induction and 


maintenance in ANCA-


associated vasculitis: A 


single-center ten-year 


experience in 108 


patients 


Arthritis and 


rheumatism 


2010;62:S680 


Cartin-Ceba et al. Repeat data 
(preliminary 
abstract) 


Rituximab versus 
cyclophosphamide in 
ANCA associated renal 
vasculitis 


Nephrology 2010 


Sep;15:49. 


Peh et al.  Repeat data 
(preliminary 
abstract) 
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Table 10: Justification for exclusion criteria in the clinical search strategy 


Exclusion criterion Rationale 


Any papers providing a review, update or 


commentary on data published elsewhere 


were excluded 


To ensure no duplication of results/data only 


primary publications were included 


Any papers which only mentioned RTX within 


a discussion of treatments for AAV or other 


auto-immune diseases were excluded 


These papers did not include data, but 


concentrated on discussion/opinion on the 


use of RTX in AAV.  


Papers covering the use of RTX Churg-


Strauss syndrome were excluded 


Churg-Strauss syndrome is not included in 


the licence for RTX in AAV, so use of RTX in 


Churg-Strauss is not considered pertinent to 


the decision problem 


Animal studies or in vitro research   Only human data are considered relevant to 


the decision problem 


Case reports Single case studies may not be 


representative of the general clinical situation 


and are often published as they are “unusual” 


Studies where there were data for fewer than 


20 patients 


With smaller sample sizes (n < 20), statistical 


tests lack power and may be misleading 


Paediatric studies Paediatric patients are not included in the 


licence for RTX in AAV, so use of RTX in 


paediatrics is not considered pertinent to the 


decision problem 


Incorrect dosage Only the licensed dose is considered 


pertinent to the decision problem 


Maintenance of remission only Only the licensed place in therapy is 


considered pertinent to the decision problem 


Posthoc subgroup analyses Not statistically robust analyses 
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Table 11: Non-RCT trials summary 
Trial  Primary study ref. Why was the study excluded? 


Fixed interval 


RTX re-


treatment. 


Retrospective 


data collection 


Smith et al. Arth 


Rheum 2012 


Accepted article 


doi:10.1002/art.345


83 


2 arms to the study. One arm allowed fixed retreatment with 


RTX every 6 months (outside of licence). The second arm 


consisted of 28 patients receiving either the licensed dose 


(375mg/m
2
) or 1g x2 at a two week interval. However, these 


patients’ results could not be distinguished from each other, 


hence data could not be used. 


RTX survey, 


Retrospective 


data collection 


Jones et al., Arth 


Rheum 2009; 60: 


2156-2168 


This was a retrospective survey and reported dosages and 
concomitant medications were unclear. 26 patients received 
the licensed dose of RTX (375mg/m


2
) and 32 received two 


infusions, 1 g each given 2 weeks apart. 7 patients received 
other (not stated) doses. 


In addition to RTX, 28 patients received IV CYC, another 8 
patients had stopped taking CYC just prior to initiation of RTX. 
No additional therapy was administered to 22 patients. 


These regimens were thought to be too heterogeneous to 
make any useful comparisons for the decision problem. 


Protocolised 


RTX treatment 


Jones et al., Arth 


Rheum 2010, 62; 


Suppl. Abstract 


72 patients received a protocolised RTX regimen; 1g ×2 
followed by 1g ×1 every 6 months for 2 years (5g total) with 
early immunosuppression and corticosteroid withdrawal. 34 
received non-protocolised RTX; either 1g×2 or 375mg/m


2
×4 


only repeated if relapse occurred (results not separated by 
dose). 


These regimens were mostly off-label and thought to be too 
heterogeneous to make any useful comparisons for the 
decision problem. 


Wegener’s 


granulomatosis 


cohort study. 


Retrospective 


case note 


review 


Del Pero et al., Clin 


Otolaryngol 2009; 


34: 328-335 


Only 14 patients received 375 mg⁄m
2
 weekly for 4 


weeks; the subsequent 20 received two doses of 


1000 mg 2 weeks apart. 


N<20 for the RTX cohort, and the patients’ results 


could not be distinguished from each other, hence 


data could not be used 


RTX for 


remission 


induction and 


maintenance in 


WG - single 


centre 


observational 


10 year 


experience 


Cartin-Ceba et al., 


Arth Rheum 2012. 


Accepted article 


doi: 10.1002/art. 


34584 


The RTX regimen consisted of 375 mg/m
2 
of body surface 


area weekly for 4 weeks or two doses of 1g IV, 2 weeks 


apart. Patients’ results could not be distinguished from each 


other, hence data could not be used. 


RTX efficacy 


and safety in 


granulomatous 


vs vasculitic 


GPA. 


Retrospective 


data collection 


Holle et al., Ann 


Rheum Dis 2012; 


71: 327 – 333 


All patients on licensed dose of RTX (375 mg/m
2 
of body 


surface area weekly for 4 weeks) but publication suggests 


they were all also taking concomitant oral or IV CYC, which 


may have confounded comparison with RTX 


GRAID 


(German 


Registry) 


Roll et al., J 


Rheumatol 2012; 


39: 2153-2156 


RTX was given twice at a dosage of 1 g two weeks apart (n = 


27) or as 4 weekly infusions of 375 mg/m
2 
(n = 31). Patients’ 


results could not be distinguished from each other, hence 


data could not be used. 


Retrospective  
Long-Term 
Follow-Up from 


Pullerits et al Scand J 
Immunology, 2012, 
76, 411–420 


RTX was added to on-going immunosuppressive treatment in 
29 patients with refractory AAV, ie publication suggests all 
patients were also taking concomitant CYC or other 
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a Single Centre 
 


immunosuppressive agents, which may have confounded 
comparison with RTX 


 
 
Table 12: Checklist of Items for Reporting Non-inferiority or Equivalence Trials 


Paper Section and 
Topic 


Item 
Number 


Descriptor 
(Adapted for 
Noninferiority or 
Equivalence 
Trials) 


Any additional information 
based on Piaggio et al. 
checklist  


Title and abstract 1* How participants 
were allocated to 
interventions (eg, 
“random 
allocation,” 
“randomized,” or 
“randomly 
assigned”), 
specifying that the 
trial is a 
noninferiority or 
equivalence trial. 


Roche believe this information 
was included in the original 
checklist 


Introduction 


 Background  


2* Scientific 
background and 
explanation of 
rationale, including 
the rationale for 
using a 
noninferiority or 
equivalence 
design. 


The design of RAVE was 
discussed with the US Food and 
Drug Administration (FDA) prior 
to study start, and was deemed 
to adequately address the 
proposed variation to the 
indication for rituximab. Thus the 
design and results of RAVE are 
in accordance with the criteria 
for establishing efficacy within a 
single trial as described, for 
example, in the U.S. FDA 
Guidance [FDA 1998: and EMA 
Points to consider 
[CPMP/EWP/2330/99: and are 
consistent with guidance on non-
inferiority clinical trials [FDA 
2010, 
EMEA/CPMP/EWP/2158/99]. 
These criteria were met and 
include the demonstration of a 
significant treatment effect on a 
clinically meaningful outcome of 
remission in a disease 
associated with high morbidity 
and mortality, statistically 
persuasive results for non-
inferiority against an active 
control and for superiority to 
historical control, a multicentre 
study design, and consistency of 
results across subsets and 
across endpoints measuring 
different events. 
 


Methods 3* Eligibility criteria Roche believe most of this 
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 Participants for participants 
(detailing whether 
participants in the 
noninferiority or 
equivalence trial 
are similar to 
those in any trial[s] 
that established 
efficacy of the 
reference 
treatment) and the 
settings and 
locations where 
the data were 
collected. 


information was included in the 
original checklist. Participants 
were similar to those in trials 
established to determine efficacy 
of CYC in AAV 


Interventions  4* Precise details of 
the interventions 
intended for each 
group, detailing 
whether the 
reference 
treatment in the 
noninferiority or 
equivalence trial is 
identical (or very 
similar) to that in 
any trial(s) that 
established 
efficacy, and how 
and when they 
were actually 
administered. 


Roche believe this information 
was included in the original 
checklist 


Objectives  5* Specific objectives 
and hypotheses, 
including the 
hypothesis 
concerning 
noninferiority or 
equivalence. 


 


Roche believe this information 
was included in the original 
checklist 


Outcomes  6* Clearly defined 
primary and 
secondary 
outcome 
measures, 
detailing whether 
the outcomes in 
the noninferiority 
or equivalence 
trial are identical 
(or very similar) to 
those in any 
trial(s) that 
established 
efficacy of the 
reference 
treatment and, 


Roche believe this information 
was included in the original 
checklist 







 


57 


when applicable, 
any methods used 
to enhance the 
quality of 
measurements 
(eg, multiple 
observations, 
training of 
assessors). 


Sample size  7* How sample size 
was determined, 
detailing whether it 
was calculated 
using a 
noninferiority or 
equivalence 
criterion and 
specifying the 
margin of 
equivalence with 
the rationale for its 
choice. When 
applicable, 
explanation of any 
interim analyses 
and stopping rules 
(and whether 
related to a 
noninferiority or 
equivalence 
hypothesis). 


Roche believe this information 
was included in the original 
checklist 


Randomization 


Sequence generation  


8 Method used to 
generate the 
random allocation 
sequence, 
including details of 
any restriction (eg, 
blocking, 
stratification). 


Roche believe this information 
was included in the original 
checklist 


Allocation concealment  9 Method used to 
implement the 
random allocation 
sequence (eg, 
numbered 
containers or 
central telephone), 
clarifying whether 
the sequence was 
concealed until 
interventions were 
assigned. 


Roche believe this information 
was included in the original 
checklist 


Implementation  10 Who generated 
the allocation 
sequence, who 
enrolled 
participants, and 


Roche believe this information 
was included in the original 
checklist 
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who assigned 
participants to 
their groups. 


Blinding (masking)  11 Whether or not 
participants, those 
administering the 
interventions, and 
those assessing 
the outcomes 
were blinded to 
group assignment. 
When relevant, 
how the success 
of blinding was 
evaluated. 


Roche believe this information 
was included in the original 
checklist 


Statistical methods  12* Statistical 
methods used to 
compare groups 
for primary 
outcome(s), 
specifying whether 
a 1- or 2-sided 
confidence interval 
approach was 
used. Methods for 
additional 
analyses, such as 
subgroup 
analyses and 
adjusted analyses. 


Roche believe this information 
was included in the original 
checklist 


Results 


 Participant flow  


13 Flow of 
participants 
through each 
stage (a diagram 
is strongly 
recommended). 
Specifically, for 
each group report 
the numbers of 
participants 
randomly 
assigned, 
receiving intended 
treatment, 
completing the 
trial protocol, and 
analyzed for the 
primary outcome. 
Describe protocol 
deviations from 
trial as planned, 
together with 
reasons. 


Roche believe this information 
was included in the STA 
submission 


Recruitment  14 Dates defining the 
periods of 
recruitment and 


Roche believe this information 
was included in the STA 
submission 
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follow-up. 


Baseline data   15 Baseline 
demographic and 
clinical 
characteristics of 
each group. 


Roche believe this information 
was included in the STA 
submission 


Numbers analyzed  16* Number of 
participants 
(denominator) in 
each group 
included in each 
analysis and 
whether “intention-
to-treat” and/or 
alternative 
analyses were 
conducted. State 
the results in 
absolute numbers 
when feasible (eg, 
10/20, not 50%). 


Roche believe this information 
was included in the STA 
submission 


Outcomes and 
estimation  


17* For each primary 
and secondary 
outcome, a 
summary of 
results for each 
group and the 
estimated effect 
size and its 
precision (eg, 95% 
confidence 
interval). For the 
outcome(s) for 
which 
noninferiority or 
equivalence is 
hypothesized, a 
figure showing 
confidence 
intervals and 
margins of 
equivalence may 
be useful. 


Roche believe this information 
was included in the STA 
submission 


Ancillary analyses  18 Address 
multiplicity by 
reporting any 
other analyses 
performed, 
including 
subgroup 
analyses and 
adjusted analyses, 
indicating those 
prespecified and 
those exploratory. 


Roche believe this information 
was included in the STA 
submission 


Adverse events  19 All important Roche believe this information 
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adverse events or 
side effects in 
each intervention 
group. 


was included in the STA 
submission 


Comment 


 Interpretation  


20* Interpretation of 
the results, taking 
into account the 
noninferiority or 
equivalence 
hypothesis and 
any other trial 
hypotheses, 
sources of 
potential bias or 
imprecision and 
the dangers 
associated with 
multiplicity of 
analyses and 
outcomes. 


Roche believe this information 
was included in the STA 
submission 


Generalizability  21 Generalizability 
(external validity) 
of the trial 
findings. 


Roche believe this information 
was included in the STA 
submission 


Overall evidence  22 General 
interpretation of 
the results in the 
context of current 
evidence. 


Roche believe this information 
was included in the STA 
submission 
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Table 13: Clinical Anomalies in RAVE 
 Initial database lock Updated data after hard-coding 


Patient disposition: number of 
patients completed 18M visit as 
randomised in CYC group 


62 63 


Complete remission at 12 M 
 


  


RTX observed case 44 (44.4%) 47 (47.5%) 


RTX worst case imputation 44 (44.5%) 47 (47.5%) 


CYC observed case 37 (38.1%) 38 (38.8%) 


CYC worst case imputation 37 (37.8%) 38 (38.8%) 


P value (observed) 0.249 0.193 


P value (worst case) 0.308 0.193 


Complete remission at 18 M 
 


  


RTX observed case 38 (38.8%) 39 (39.4%) 


RTX worst case imputation 38 (38.4%) 39 (39.4%) 


CYC observed case 30 (31.3%) 32 (33.0%) 


CYC worst case imputation 30 (30.6%) 32 (32.7%) 


P value (observed) 0.248 0.322 


P value (worst case) 0.229 0.297 


BVAS=0 with prednisone 
<10mg/day at 12 M 


  


RTX observed case 55(82.1%) 59 (83.1%) 


RTX worst case imputation 55 (55.6%) 59 (59.6%) 


CYC observed case 57 (90.5%) 60 (61.2%) 


CYC worst case imputation 57 (58.2%) 60 (61.2%) 


P value (observed) 0.166 0.176 


P value (worst case)   


BVAS=0 with prednisone 
<10mg/day at 18 M  


  


RTX observed case 53 (89.8%) 54 (90.0%) 


RTX worst case imputation 53 (53.5%) 54 (54.5%) 


CYC observed case 50 (84.7%) 52 (85.2%) 


CYC worst case imputation 50 (51.0%) 52 (53.1%) 


P value (observed) 0.166 0.176 


P value (worst case) 0.407 0.428 
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Thank you for agreeing to give us a statement on your organisation’s view of the 
technology and the way it should be used in the NHS. 
 
Healthcare professionals can provide a unique perspective on the technology within 
the context of current clinical practice which is not typically available from the 
published literature. 
 
To help you in making your statement, we have provided a template. The questions 
are there as prompts to guide you. It is not essential that you answer all of them.  
 
Please do not exceed the 8-page limit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


About you 
 
Your name: xx xxxxx xxxxxx, xxxxx, xxxxxxx xxx xxxxxxx xxxxxxxxxxxxx 
 
Name of your organisation: British association of Dermatologists 
Are you (tick all that apply): 
 


- a specialist in the treatment of people with the condition for which NICE is 
considering this technology? 


 
- a specialist in the clinical evidence base that is to support the technology (e.g. 


involved in clinical trials for the technology)? 
 


- an employee of a healthcare professional organisation that represents 
clinicians treating the condition for which NICE is considering the technology? 
If so, what is your position in the organisation where appropriate (e.g. policy 
officer, trustee, member etc)? 


 
- other? (please specify) As dermatologists we are occasionally involved in the 


care of patients with ANCA-associated vasculitis 
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What is the expected place of the technology in current practice? 
 
How is the condition currently treated in the NHS? Is there significant geographical 
variation in current practice? Are there differences of opinion between professionals 
as to what current practice should be? What are the current alternatives (if any) to 
the technology, and what are their respective advantages and disadvantages? 
 
Are there any subgroups of patients with the condition who have a different prognosis 
from the typical patient? Are there differences in the capacity of different subgroups 
to benefit from or to be put at risk by the technology? 
 
In what setting should/could the technology be used – for example, primary or 
secondary care, specialist clinics? Would there be any requirements for additional 
professional input (for example, community care, specialist nursing, other healthcare 
professionals)? 
 
If the technology is already available, is there variation in how it is being used in the 
NHS? Is it always used within its licensed indications? If not, under what 
circumstances does this occur? 
 
Please tell us about any relevant clinical guidelines and comment on the 
appropriateness of the methodology used in developing the guideline and the specific 
evidence that underpinned the various recommendations. 
 
This is a rare condition and patients with the disease are best treated in secondary 
care specialist clinics by rheumatologists or renal physicians with other specialist 
input including by dermatologists as indicated by individual clinical situations. The 
treatment is already used but difficulties may exist with obtaining funding and there is 
variation around the UK. 
 
 
The advantages and disadvantages of the technology 
 
NICE is particularly interested in your views on how the technology, when it becomes 
available, will compare with current alternatives used in the UK. Will the technology 
be easier or more difficult to use, and are there any practical implications (for 
example, concomitant treatments, other additional clinical requirements, patient 
acceptability/ease of use or the need for additional tests) surrounding its future use? 
 
If appropriate, please give your view on the nature of any rules, informal or formal, for 
starting and stopping the use of the technology; this might include any requirements 
for additional testing to identify appropriate subgroups for treatment or to assess 
response and the potential for discontinuation. 
 
If you are familiar with the evidence base for the technology, please comment on 
whether the use of the technology under clinical trial conditions reflects that observed 
in clinical practice. Do the circumstances in which the trials were conducted reflect 
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current UK practice, and if not, how could the results be extrapolated to a UK setting? 
What, in your view, are the most important outcomes, and were they measured in the 
trials? If surrogate measures of outcome were used, do they adequately predict long-
term outcomes? 
 
What is the relative significance of any side effects or adverse reactions? In what 
ways do these affect the management of the condition and the patient’s quality of 
life? Are there any adverse effects that were not apparent in clinical trials but have 
come to light subsequently during routine clinical practice? 
 
Physicians using this treatment are experienced in using it for other conditions. More 
information becomes available the more it is used and results should be pooled and 
collated. 
 
 
Any additional sources of evidence 
 
Can you provide information about any relevant evidence that might not be found by 
a technology-focused systematic review of the available trial evidence? This could be 
information on recent and informal unpublished evidence, or information from 
registries and other nationally coordinated clinical audits. Any such information must 
include sufficient detail to allow a judgement to be made as to the quality of the 
evidence and to allow potential sources of bias to be determined. 
 
No. 
 
 
Implementation issues 
 
The NHS is required by the Department of Health and the Welsh Assembly 
Government to provide funding and resources for medicines and treatments that 
have been recommended by NICE technology appraisal guidance. This provision has 
to be made within 3 months from the date of publication of the guidance. 
 
If the technology is unlikely to be available in sufficient quantity, or the staff and 
facilities to fulfil the general nature of the guidance cannot be put in place within 
3 months, NICE may advise the Department of Health and the Welsh Assembly 
Government to vary this direction. 
 
Please note that NICE cannot suggest such a variation on the basis of budgetary 
constraints alone. 
 
How would possible NICE guidance on this technology affect the delivery of care for 
patients with this condition? Would NHS staff need extra education and training? 
Would any additional resources be required (for example, facilities or equipment)? 
 
No, it is usually the cost of the treatment that is the limiting factor 
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Equality 
NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular protected 
characteristics and others.  Please let us know if you think that this appraisal:   
 
 - could exclude from full consideration any people protected by the equality 
legislation who fall within the patient population for which [the treatment(s)] is/are/will 
be licensed;  
 - could lead to recommendations that have a different impact on people protected by 
the equality legislation than on the wider population, e.g. by making it more difficult in 
practice for a specific group to access the technology;  
 - could lead to recommendations that have any adverse impact on people with a 
particular disability or disabilities.   
 
Please tell us what evidence should be obtained to enable the Committee to identify 
and consider such impacts. 
 
N/A. 
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Thank you for agreeing to give us a statement on your organisation’s view of the 
technology and the way it should be used in the NHS. 
 
Healthcare professionals can provide a unique perspective on the technology within 
the context of current clinical practice which is not typically available from the 
published literature. 
 
To help you in making your statement, we have provided a template. The questions 
are there as prompts to guide you. It is not essential that you answer all of them.  
 
Please do not exceed the 8-page limit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


About you 
 
Your name: xxxxx xxxxxxx 
 
Name of your organisation: British Association for Paediatric Nephrology 
Are you (tick all that apply): 
 


- a specialist in the treatment of people with the condition for which NICE is 
considering this technology?  


 
- a specialist in the clinical evidence base that is to support the technology (e.g. 


involved in clinical trials for the technology)?√ 
 


- an employee of a healthcare professional organisation that represents 
clinicians treating the condition for which NICE is considering the technology? 
If so, what is your position in the organisation where appropriate (e.g. policy 
officer, trustee, member etc)? 


 
- other? (please specify) 
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What is the expected place of the technology in current practice? 
 
 
How is the condition currently treated in the NHS?  
 
Current standard treatment for children with newly presenting severe disease has 
been high dose steroids and a course of 6 or 7 intravenous cyclophosphamide 
infusions; some centres use plasmapheresis as adjunctive therapy in the children 
judged to have life or organ threatening disease. 
 
Mild to moderate disease is usually treated with high dose steroids and azathioprine 
of mycophenolate mofetil.  Conversion to intravenous cyclophosphamide has been 
contemplated if there is poor disease control or deterioration on treatment.  
 
Is there significant geographical variation in current practice?  
 
Treatment of severe disease is relatively consistent across the UK.  The use of 
rituximab has varied between centres with some using it during the maintenance 
phase of therapy or when disease control is deemed successful but before 
completion of the course of cyclophosphamide. Rituximab has often also been used 
as add on in the children with most active disease. 
 
Are there differences of opinion between professionals as to what current practice 
should be?  
 
There is presently uncertainty if the use of cyclophospohamide can be reduced by 
adjunctive therapy such as rituximab as it’s role in has not yet been fully established. 
 
What are the current alternatives (if any) to the technology, and what are their 
respective advantages and disadvantages? 
 
Cyclophosphamide is associated with leukopenia, infection, cancer and gonadal 
failure.  ANCA-associated Vasculitis (AAV) is much commoner in adults and one year 
mortality is 11% as a result if complications of Vasculitis and infection.   
 
Rituximab seems to be associated with fewer severe side-effects and is not 
associated with pancytopenia or gonadal dysfunction and most likely also with less 
serious bacterial infection.   
 
Reported side effects include: 
Infusion reactions – a cytokine release syndrome characterised by bronchospasm 
and hypoxia, chills, fever, rigors, urticaria and angioedema may develop after one to 
two hours of the first infusion. These symptoms are readily managed by slow initial 
infusion, the use of antihistamines and hydrocortisone.  The symptoms tend not to 
occur in subsequent infusions. A true anaphylactic reaction can rarely occur and is 
seen within a few minutes of the start of the infusion. 
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Progressive multifocal leukoencephalopathy as a result of JC infection is rarely 
reported, often in patients with autoimmune disease and additional 
immunosuppressive therapy. 
 
Severe lung injury has been reported in a few cases after treatment with rituximab. 
The aetiology of this lung injury is not known and a high mortality has been reported. 
 
Hepatitis B reactivation has been reported and can result in fulminant hepatitis and 
liver failure. 
 
In what setting should/could the technology be used – for example, primary or 
secondary care, specialist clinics? Would there be any requirements for additional 
professional input (for example, community care, specialist nursing, other healthcare 
professionals)? 
 
The use of rituximab should at present be restricted to tertiary care. Patients having 
rituximab infusions are admitted as a day case to a clinical facility with cardio-
respiratory resuscitation equipment and medical and nursing staff competent in its 
use.  No additional support will be required as the therapy requires 2-4 infusions 
(depending on local protocol) and is consequently a shorter course than usually 
required for cyclophosphamide. 
     
If the technology is already available, is there variation in how it is being used in the 
NHS? 
 
There is variation in use as described above.   Furthermore, availability of the 
treatment is determined by local arrangements with the CCG to provide funding in 
response to Individual Funding Requests made on behalf of patients. 
 
 Is it always used within its licensed indications? If not, under what circumstances 
does this occur? 
 
This is not a licensed use for rituximab. 
 
Please tell us about any relevant clinical guidelines and comment on the 
appropriateness of the methodology used in developing the guideline and the specific 
evidence that underpinned the various recommendations. 
 
Recently published consensus expert recommendations were published (Guerry M et 
al Rheumatology 2011) and state: 
 
1. In newly diagnosed ANCA-associated vasculitis Rituximab is as effective as 
cyclophosphamide for remission induction of previously untreated patients. Rituximab 
may be preferred, especially when cyclophosphamide avoidance is desirable. (Level 
of evidence 1b). 
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2. In refractory and/or relapsing disease Rituximab is an effective treatment of 
refractory and/or relapsing forms of ANCA-associated vasculitis and can be 
recommended when conventional therapy has failed. (Level of evidence 1b). 
 
 
 
 
 
 
 
The advantages and disadvantages of the technology 
 
The use of rituximab is likely to be easier than the current therapies and is also likely 
to reduce healthcare costs as the number of hospital admissions are fewer than for 
cyclophosphamide. 
 
The effectiveness of the therapy is readily assessed by routine clinical assessment 
including clinical history and examination to assess disease activity, routine 
laboratory testing of blood and urine and by serial measurement of ANCA titres.  
There is considerable experience in the use of rituximab and clinicians are familiar 
with dosing and treatment intervals. 
 
The Rituxivas trail1 and Rave trials have reported and show that rituximab is not 
superior to cyclophosphamide however there are cost benefits as a result of fewer 
complications and reduced health care costs.  The clinical settings for these trials are 
appropriate for routine clinical care but did not include children.  However, as the 
immunological basis of the disease is identical in adults and children it is assumed 
therapeutic strategies that are successful in adults can be applied to children. 
 
 
 
Any additional sources of evidence 
 
Can you provide information about any relevant evidence that might not be found by 
a technology-focused systematic review of the available trial evidence? This could be 
information on recent and informal unpublished evidence, or information from 
registries and other nationally coordinated clinical audits. Any such information must 
include sufficient detail to allow a judgement to be made as to the quality of the 
evidence and to allow potential sources of bias to be determined. 
 
The number of children with AAV is small and it is thus not likely that there ever will 
be a randomised controlled trial in children. Case series like ‘Eleftheriou D et al 
Biologic therapy in primary systemic vasculitis of the young’ will thus together with 
studies in adult patients be the best evidence that we will get. 
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Implementation issues 
 
The NHS is required by the Department of Health and the Welsh Assembly 
Government to provide funding and resources for medicines and treatments that 
have been recommended by NICE technology appraisal guidance. This provision has 
to be made within 3 months from the date of publication of the guidance. 
 
If the technology is unlikely to be available in sufficient quantity, or the staff and 
facilities to fulfil the general nature of the guidance cannot be put in place within 
3 months, NICE may advise the Department of Health and the Welsh Assembly 
Government to vary this direction. 
 
Please note that NICE cannot suggest such a variation on the basis of budgetary 
constraints alone. 
 
How would possible NICE guidance on this technology affect the delivery of care for 
patients with this condition? Would NHS staff need extra education and training? 
Would any additional resources be required (for example, facilities or equipment)? 
 
No significant additional staff resource, education or training will be required for the 
implementation of this guidance. 
 
 
 
Equality 
NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular protected 
characteristics and others.  Please let us know if you think that this appraisal:   
 
 - could exclude from full consideration any people protected by the equality 
legislation who fall within the patient population for which [the treatment(s)] is/are/will 
be licensed;  
 - could lead to recommendations that have a different impact on people protected by 
the equality legislation than on the wider population, e.g. by making it more difficult in 
practice for a specific group to access the technology;  
 - could lead to recommendations that have any adverse impact on people with a 
particular disability or disabilities.   
 
Please tell us what evidence should be obtained to enable the Committee to identify 
and consider such impacts. 
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There is no clinical trial evidence to inform the use of rituximab in children with AAV.  
AAV is rare in children and it is unlikely trial data as obtained for adults will ever 
become available; consequently, it is appropriate to extrapolate use in children from 
adult evidence.  However, there is case report and anecdotal evidence of successful 
use of this therapy in children.  The British Association for Paediatric Nephrology 
strongly supports the inclusion of children in guidance relating to the use of this 
technology and does argue that their exclusion will be discriminatory.   
 
 
 
 
 
 
 








Appendix G -Professional organisation statement template 
 


NATIONAL INSTITUTE FOR HEALTH AND CLINICAL EXCELLENCE 
 


Single Technology Appraisal (STA) 
 


Rituximab in combination with corticosteroids for treating anti-neutrophil 
cytoplasmic antibody-associated vasculitis 


 


 1 


Thank you for agreeing to give us a statement on your organisation’s view of the 
technology and the way it should be used in the NHS. 
 
Healthcare professionals can provide a unique perspective on the technology within 
the context of current clinical practice which is not typically available from the 
published literature. 
 
To help you in making your statement, we have provided a template. The questions 
are there as prompts to guide you. It is not essential that you answer all of them.  
 
Please do not exceed the 8-page limit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


About you 
 
Your name: xx xxxx xxxxxx, xxxxxx xx xxxxxxxxx xxxxxxxxx xxx xxxxxxxx 
xxxxxxxxxx xxxxxxxx xxxxxxxxxxx xxxxxx xx xx xxxxxx xx xx x xxxxxxxxxx 
xxxxx xxxxxxxx 
 
Name of your organisation: xxxx xxxxxx xxxxxx xxxxxxxx xxx xxxxxxxx xxxxx 
British Society of Paediatric and Adolescent Rheumatology (BSPAR) 
Are you (tick all that apply): 
 


- a specialist in the treatment of people with the condition for which NICE is 
considering this technology? YES 


 
- a specialist in the clinical evidence base that is to support the technology (e.g. 


involved in clinical trials for the technology)? YES 
 


- an employee of a healthcare professional organisation that represents 
clinicians treating the condition for which NICE is considering the technology? 
If so, what is your position in the organisation where appropriate (e.g. policy 
officer, trustee, member etc)? MEMBER OF BSPAR xx xxxxxx and 
CONVENOR of BSPAR xx xxxxxxxxxx 


 
- other? (please specify) GLOBAL CHIEF INVESTIGATOR OF A ROCHE 


SPONSORED INTERNATIONAL TRIAL OF RITUXIMAB IN ANCA 
VASCULITIS IN CHILDREN 
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What is the expected place of the technology in current practice? 
 
How is the condition currently treated in the NHS? Is there significant geographical 
variation in current practice? Are there differences of opinion between professionals 
as to what current practice should be? What are the current alternatives (if any) to 
the technology, and what are their respective advantages and disadvantages? 
 
The pathogenesis of ANCA vasculitis in children is identical to the pathogenesis in 
adults. The standard care for induction of remission of severe ANCA associated 
vasculitis (AAV) in children is corticosteroids plus intravenous cyclophosphamide. 
Prior to the publication of the RAVE and RITUXVAS trials in the New England 
Journal of Medicine, we reserved rituximab for patients who had progressive disease 
before remission using cyclophosphamide; for those who had frequently relapsing 
disease. Two publications describing this experience, and recommendations for the 
place of rituximab in paediatric ANCA vasculitis from our group are: 
 
1. Guerry MJ, Brogan P, Bruce IN, D'Cruz DP, Harper L, Luqmani R, Pusey CD, 
Salama AD, Scott DG, Savage CO, Watts RA, Jayne DR.  
Recommendations for the use of rituximab in anti-neutrophil cytoplasm antibody-
associated vasculitis. Rheumatology (Oxford). 2011. [Epub ahead of print]. 
 
2. Eleftheriou, D., Melo, M., Marks, S. D., Tullus, K., Sills, J., Cleary, G., Dolezalova, 
P., Ozen, S., Pilkington, C., Woo, P., Klein, N., Dillon, M. J., Brogan, P. A. (2009). 
Biologic therapy in primary systemic vasculitis of the young. Rheumatology 48(8), 
978-986. 
 
Since the publication of the two pivotal clinical trials, we believe that rituximab can be 
used for unselected children with ANCA vasculitis in place of cyclophosphamide as 
first-line induction therapy, with corticosteroids. 
 
Areas of controversy in relation to the use of rituximab in ANCA vasculitis in children 
1. Whether or not cyclophosphamide should be given with rituximab 
2. Whether or not another DMARD (such as azathioprine or mycophenolate mofetil) 
should be given as maintenance therapy post rituximab 
3. Dosing of rituximab: two currently use dosing regimens are in routine use: 750 
mg/m² (maximum 1 g) for two doses given two weeks apart; or 375 mg/m² given for 
four doses one week apart. We do not know if these are equally efficacious or not. 
4. The use of rituximab to maintain remission in ANCA vasculitis is beginning to be 
described in adults. We have not yet adopted this approach in paediatrics, but would 
look to do so in the future if the adult trials suggest benefit. 
 
Are there any subgroups of patients with the condition who have a different prognosis 
from the typical patient? Are there differences in the capacity of different subgroups 
to benefit from or to be put at risk by the technology? 
Both pivotal clinical trials in adult AAV demonstrated similar efficacy for rituximab and 
cyclophosphamide in unselected patients. 
However: 
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1. The RAVE trial taught us that rituximab may be particularly effective for those with 
disease resistant to cyclophosphamide. Our experience in children would support 
that finding in the real-world setting. 
2. As a general statement, patients with severe ANCA vasculitis as defined using 
major items on the Birmingham vasculitis activity score (or its paediatric equivalent, 
the paediatric vasculitis activity score, PVAS; for example those with rapidly 
progressive glomerulonephritis, alveolar haemorrhage, major CNS involvement, 
severe vasculitis of the gut, sight threatening vasculitis such as scleritis, and other 
severe vasculitic manifestations) have a worse prognosis than those with limited 
forms of AAV, and will benefit from rituximab. This is true for adults and children. 
However, it is increasingly recognised that apparently limited forms of ANCA 
vasculitis in children can have a poor prognosis, for example those with orbital 
involvement. We are increasingly of the view that these paediatric patients will also 
benefit from rituximab. 
3.  We are increasingly concerned about late complications of cyclophosphamide in 
children since children have many years of life ahead of them. Late sequelae such as 
infertility, bladder cancer, and other cancers are of major concern. Replacement of 
cyclophosphamide with rituximab is therefore particularly important in children with 
AAV. 
4. Paediatric patients who are intolerant of cyclophosphamide (for example due to 
severe intractable vomiting), or have MESNA hypersensitivity (MESNA always given 
with intravenous cyclophosphamide in paediatrics) particularly benefit from rituximab. 
5. Our experience has taught us that adolescent patients may particularly benefit 
from rituximab for several reasons: 
a. Two intravenous infusions may be enough to gain control of the disease; thus if 
adolescents forget to take other medicines (such as corticosteroids, MMF, 
azathioprine etc- all required to be taken daily) they are still protected from the 
disease since they are under the influence of B cell depletion. 
b. Post pubertal adolescents are at high risk of infertility from cyclophosphamide; 
hence our overwhelming experience is that the adolescents welcome the opportunity 
to have their vasculitis treated using a cyclophosphamide-free protocol. Rituximab 
provides that for them. 
 
 
Risk 
From our experience of using rituximab in ANCA vasculitis (from 2005 at GOSH) we 
have not identified any subgroups who are particularly at harm from rituximab. Our 
overwhelming experience is that these patients who have received rituximab, have 
been spared repeated courses of cyclophosphamide; thus the burden of disease in 
children in the short, medium, and probably long-term is reduced by rituximab. We 
have observed hypogammaglobulinaemia, but this seems no worse than the 
hypogammaglobulinaemia associated with cyclophosphamide. Some children 
therefore require IVIG replacement if they have low levels of IgG and recurrent 
infections. 
 
 
In what setting should/could the technology be used – for example, primary or 
secondary care, specialist clinics? Would there be any requirements for additional 
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professional input (for example, community care, specialist nursing, other healthcare 
professionals)? 
Rituximab would only be given to children with ANCA vasculitis in 
secondary/specialist clinics/hospital settings. Typically in the UK this will be either 
paediatric rheumatology; paediatric nephrology; paediatric immunology centres of 
excellence. 
 
If the technology is already available, is there variation in how it is being used in the 
NHS? Is it always used within its licensed indications? If not, under what 
circumstances does this occur? 
Rituximab has been in use within the NHS in paediatric rheumatology since 2005. 
The major unlicensed indications are: 
1. Children with ANCA vasculitis 
2. Children with SLE 
3. Children with other forms of vasculitis including polyarteritis nodosa, that is 
recalcitrant to more conventional treatment such as cyclophosphamide. 
4. Children with chronic active EBV infection. 
 
In paediatric rheumatology, the main licensed indication for rituximab is rheumatoid 
factor positive JIA, (probably indistinguishable from typical rheumatoid arthritis). 
 
Please tell us about any relevant clinical guidelines and comment on the 
appropriateness of the methodology used in developing the guideline and the specific 
evidence that underpinned the various recommendations. 
Published clinical guidelines for the use of rituximab in children with ANCA vasculitis 
are: 
1. Guerry MJ, Brogan P, Bruce IN, D'Cruz DP, Harper L, Luqmani R, Pusey CD, 
Salama AD, Scott DG, Savage CO, Watts RA, Jayne DR.  
Recommendations for the use of rituximab in anti-neutrophil cytoplasm antibody-
associated vasculitis. Rheumatology (Oxford). 2011. [Epub ahead of print]. 
2. Brogan PA; The standard treatment of childhood vasculitis; in: the Oxford 
Handbook of paediatric rheumatology, first edition, 2013: 174-178. Eds: Foster H and 
Brogan PA; Oxford University Press, Oxford UK. 
 
The incorporation of rituximab for children with ANCA vasculitis is based on our 
experience (as per the references mentioned in section 1; other case reports exist 
but not listed here); and two major clinical trials in adults (RAVE and RITUXVAS). 
 
The advantages and disadvantages of the technology 
 
NICE is particularly interested in your views on how the technology, when it becomes 
available, will compare with current alternatives used in the UK. Will the technology 
be easier or more difficult to use, and are there any practical implications (for 
example, concomitant treatments, other additional clinical requirements, patient 
acceptability/ease of use or the need for additional tests) surrounding its future use? 
 
Rituximab undoubtedly reduces the burden of disease associated with ANCA 
vasculitis and its treatment in childhood. In unselected patients, it is equally effective 
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in the short term as cyclophosphamide for the induction of remission, and with 
comparable short term toxicity (data based on the RAVE and RITUXVAS trials). 
However, its spares children from the late sequelae of cyclophosphamide toxicity: 
infertility, bladder cancer and other malignancies. 
 
It is easier to give than IV cyclophosphamide since only 2 to 4 infusions are required 
depending on which protocol is used), as opposed to 7 to 10 infusions of monthly IV 
cyclophosphamide; if paediatric patients are non-compliant with other medications, 
they are still protected from the disease because they are under the influence of B 
cell depletion. These are important practical considerations in the 
paediatric/adolescent population, where non-adherence to medication for chronic 
illness is very common. 
 
If appropriate, please give your view on the nature of any rules, informal or formal, for 
starting and stopping the use of the technology; this might include any requirements 
for additional testing to identify appropriate subgroups for treatment or to assess 
response and the potential for discontinuation. 
 
Starting rituximab 
1. Any child with ANCA vasculitis that the treating physician would consider severe 
enough to receive cyclophosphamide. 
2. Any child with ANCA vasculitis who has failed cyclophosphamide (either because 
of progressive disease before remission with cyclophosphamide; frequently relapsing 
disease; or cyclophosphamide intolerance). 
 
Stopping rituximab 
1. Hypersensitivity reactions to rituximab 
2. Development of progressive multifocal encephalopathy 
3. Severe intractable hypogammaglobulinaemia (although usually IVIG replacement 
is effective) 
4. Those with prolonged B cell depletion (requires monitoring of CD19 counts using 
flow cytometric assays). Clinicians may be more cautious about retreating such 
patients with rituximab if the remaining B cell deplete prior to the retreatment. 
 
If you are familiar with the evidence base for the technology, please comment on 
whether the use of the technology under clinical trial conditions reflects that observed 
in clinical practice. Do the circumstances in which the trials were conducted reflect 
current UK practice, and if not, how could the results be extrapolated to a UK setting? 
What, in your view, are the most important outcomes, and were they measured in the 
trials? If surrogate measures of outcome were used, do they adequately predict long-
term outcomes? 
I am familiar with the evidence base for rituximab in ANCA vasculitis. The obvious 
difference relevant to paediatric practice is that children were not included in the two 
pivotal RCTs. We emphasise again that the pathogenesis of ANCA vasculitis in 
children is identical to that of the adult disease. I (Dr Paul Brogan) am global chief 
investigator for an open-label, Roche sponsored clinical trial of rituximab in children 
with ANCA vasculitis that has recently received R&D approval at GOSH (see below). 
This is an important part of the paediatric investigation plan for this drug in ANCA 
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vasculitis. The primary endpoint for the two pivotal trials was remission within or at 
six months from start of treatment. Remission was defined using standard disease 
activity measures (BVAS3, or BVASWG); this is entirely appropriate. The paediatric 
version of this tool, PVAS, is now developed, published, in routine clinical use in 
centres of excellence, and also been used in pivotal paediatric trials including the 
aforementioned Roche trial. One of the most important clinical factors defining long-
term outcome is renal survival; demonstrated improvement in renal function; we can 
therefore extrapolate that long-term survival is improved. Long-term outcome studies 
for both RAVE and RITUXVAS are ongoing and will provide specific data in relation 
to the issue. This will also apply to the planned paediatric trial. 
 
What is the relative significance of any side effects or adverse reactions? In what 
ways do these affect the management of the condition and the patient’s quality of 
life? Are there any adverse effects that were not apparent in clinical trials but have 
come to light subsequently during routine clinical practice? 
 
In the short term, adverse reactions such as infection, and neutropenia, are the same 
for rituximab and cyclophosphamide. Clinical trials do not address, however, the 
potential for long-term harm in relation to either drug. We know that 
cyclophosphamide is associated with late complications such as infertility and 
malignancy. No such signals have been identified yet for rituximab. So we think that 
in children in the longer term rituximab is a safer option and cyclophosphamide. 
 
One important concern in relation to rituximab is the development of progressive 
multifocal leukoencephalopathy caused by JC virus. This has been described in 
adults with autoimmune disease (including ANCA vasculitis) who have received 
rituximab. However these patients had previously received other major 
immunosuppressants therefore it is impossible to attribute this complication solely to 
rituximab. That said, this important late signal will be carefully monitored in children 
who have received rituximab. 
 
Any additional sources of evidence 
 
Can you provide information about any relevant evidence that might not be found by 
a technology-focused systematic review of the available trial evidence? This could be 
information on recent and informal unpublished evidence, or information from 
registries and other nationally coordinated clinical audits. Any such information must 
include sufficient detail to allow a judgement to be made as to the quality of the 
evidence and to allow potential sources of bias to be determined. 
 
 
The aforementioned open-label international clinical trial of rituximab in children with 
ANCA vasculitis, sponsored by Roche (trial WA25615). This trial is due to begin 
recruiting imminently (R&D approved in some centres now including GOSH). 
 
 
Implementation issues 
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The NHS is required by the Department of Health and the Welsh Assembly 
Government to provide funding and resources for medicines and treatments that 
have been recommended by NICE technology appraisal guidance. This provision has 
to be made within 3 months from the date of publication of the guidance. 
 
If the technology is unlikely to be available in sufficient quantity, or the staff and 
facilities to fulfil the general nature of the guidance cannot be put in place within 
3 months, NICE may advise the Department of Health and the Welsh Assembly 
Government to vary this direction. 
 
Please note that NICE cannot suggest such a variation on the basis of budgetary 
constraints alone. 
 
How would possible NICE guidance on this technology affect the delivery of care for 
patients with this condition? Would NHS staff need extra education and training? 
Would any additional resources be required (for example, facilities or equipment)? 
 
 
At the moment rituximab is given in centres fully trained to do so. Since the 
requirements for delivery of the drug are no more than that required for 
cyclophosphamide (and arguably less resources are required for rituximab) we do 
not believe that any additional resources will be required to give rituximab. We would 
predict that there will be significant cost saving in the longer term from rituximab, due 
to better disease control and the fact that patients only have to attend hospital 2-4 
times to receive rituximab, as opposed to 7-10 times for IV cyclophosphamide. 
 
 
 
Equality 
NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular protected 
characteristics and others.  Please let us know if you think that this appraisal:   
 
 - could exclude from full consideration any people protected by the equality 
legislation who fall within the patient population for which [the treatment(s)] is/are/will 
be licensed;  
 - could lead to recommendations that have a different impact on people protected by 
the equality legislation than on the wider population, e.g. by making it more difficult in 
practice for a specific group to access the technology;  
 - could lead to recommendations that have any adverse impact on people with a 
particular disability or disabilities.   
 
Please tell us what evidence should be obtained to enable the Committee to identify 
and consider such impacts. 
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I cannot think of any examples where this would be a concern. As a general point 
there is inequality in terms of access to biologic therapies in the devolved nations. 
This has recently come to light for canakinumab. I would hope that this would not be 
observed in relation to rituximab for ANCA vasculitis. 
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Thank you for agreeing to give us a statement on your organisation’s view of the 
technology and the way it should be used in the NHS. 
 
Healthcare professionals can provide a unique perspective on the technology within 
the context of current clinical practice which is not typically available from the 
published literature. 
 
To help you in making your statement, we have provided a template. The questions 
are there as prompts to guide you. It is not essential that you answer all of them.  
 
Please do not exceed the 8-page limit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


About you 
 
Your name: Dr Peter Lanyon 
 
Name of your organisation: British Society for Rheumatology 
Are you (tick all that apply): 
 


- a specialist in the treatment of people with the condition for which NICE is 
considering this technology? Yes 


 
- a specialist in the clinical evidence base that is to support the technology (e.g. 


involved in clinical trials for the technology)?  
 


- an employee of a healthcare professional organisation that represents 
clinicians treating the condition for which NICE is considering the technology? 
If so, what is your position in the organisation where appropriate (e.g. policy 
officer, trustee, member etc)? I am not an employee of BSR, but am a 
member of BSR Council and BSR Clinical Affairs Committee. 


 
- other? (please specify). I have recently been appointed as chair of the 


NHS Commissioning Board Clinical Reference Group for Specialised 
Rheumatology; ANCA Vasculitis is a condition that is within the 
Specialised Service definitions.  


-  
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What is the expected place of the technology in current practice? 
 
How is the condition currently treated in the NHS? Is there significant geographical 
variation in current practice? Are there differences of opinion between professionals 
as to what current practice should be? What are the current alternatives (if any) to 
the technology, and what are their respective advantages and disadvantages? 
 


 
Response 
Management involves three phases; remission induction, remission maintenance, 
and treatment of relapse.  At regular intervals it is important to formally assess and 
define disease activity and damage status using validated instruments (e.g. BVAS, 
VDI), so that accurate ascertainment of remission, refractory disease or relapse can 
be documented in every patient.  
 
Remission Induction 
Cyclophosphamide is currently the standard remission induction agent, and is usually 
given for 3-6 months, adjusted for age, body weight and renal function. The majority 
of people treated with Cyclophosphamide will attain remission. However, 15% will 
not, and will continue to have active or progressive disease that is refractory to 
conventional treatment.   


Methotrexate is an alternative comparator drug for remission induction in some 
situations where there is localised disease only, although it is associated with a 
higher risk of relapse than Cyclophosphamide.  


Mycophenolate Mofetil is also an alternative agent; the final results of the MYCYC 
trial comparing this with Cyclophosphamide are awaited. 


Current trial evidence does not appear to provide evidence of superiority of 
Rituximab compared to Cyclophosphamide as a remission agent. However, 
Cyclophosphamide has significant side effects including gonadal toxicity, bone 
marrow depression, haemorrhagic cystitis and an increased risk of future 
development of bladder cancer. There are therefore specific situations where the 
ability to use another agent and avoid the use of Cyclophosphamide would be very 
beneficial e.g.  


 Women who have not completed a family and who are at risk of infertility due 
to a Cyclophosphamide induced premature menopause. 


 Any previous uroepithelial malignancy. 
 Any intolerance of Cyclophosphamide, either due to side effects or cytopenia. 


Rituximab is currently likely to be used as a first-line remission induction agent in 
these situations. At the moment, it has not replaced Cyclophosphamide as the first 
line agent of choice for all patients needing initial remission induction as no clear 
benefit over Cyclophosphamide has yet been established and the long term optimal 
treatment strategy i.e. timing and duration of retreatment, and long term safety have 
yet to be determined.  


Rituximab is also currently used as a remission induction agent for refractory disease 
i.e which has remained active despite an adequate trial of Cyclophosphamide and 
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steroids. This (and frequently relapsing disease) is a clinical situation which 
comprises many of the individual case series of Rituximab use. The comparators in 
this situation are likely to include Plasma Exchange, continued higher dose 
Cyclophosphamide or progression to renal replacement therapy. 


Relapse 


Rituximab is currently used as a remission induction agent at time of first relapse. 
There is evidence from the RAVE trial that Rituximab is more effective than 
Cyclophosphamide (the main comparator in this setting) and also avoids the 
cumulative risk of further Cyclophosphamide exposure. 


Remission maintenance.  


Clinicians currently used Rituximab if it has been required to induce remission and 
the disease has been characterised by previous relapses on alternative maintenance 
agents, or where the risk of relapse also includes (known from previous relapses) a 
risk of threatened organ damage, or where alternative remission maintenance agents 
have not been tolerated due to toxicity. The most likely used comparators in this 
setting would be Azathioprine, Methotrexate (if no renal disease) and Mycophenolate 
Mofetil. 


As a general comment, there may be some geographic variation in practice; access 
to use of Rituximab for specific (e.g. refractory or relapsing) situations outlined above 
is likely to vary currently according to whether the patient is treated in specialist 
centre where clinicians have expertise in the treatment of vasculitis and whether 
there are local agreements with individual PCTs to fund. It is anticipated that the 
advent of specialised commissioning and a single NHS CB commissioning policy for 
Rituximab (currently in draft form until April 2013) will be a lever for improving the 
standards of care regardless of a patient’s geography. 


 


Are there any subgroups of patients with the condition who have a different prognosis 
from the typical patient?  
 
Response 
Yes, patients with vasculitis who have significant renal disease at diagnosis, older 
age, and co morbidities are likely to have a worse prognosis. However, in some 
cases the disease is “limited” to a single area (typically the head and neck) and, 
paradoxically, this type of disease can be less responsive to conventional treatment 
than systemic disease. 
 
Are there differences in the capacity of different subgroups to benefit from or to be 
put at risk by the technology?.  
 
Response 
To my knowledge this has not been clearly defined, but it is likely that subgroups with 
both systemic and local (granulomatous) disease will benefit (and this has also been 
my personal experience).  
In terms of risk, the long-term safety of repeated courses of Rituximab in a younger 
person (i.e. the cumulative risks of long term ongoing B cell depletion on normal 
immune function) are not known. There may also be a higher risk of adverse effects 
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of B cell depletion in those patients who already have a compromised immune 
system due to previous extensive immunosuppression. 
 
In what setting should/could the technology be used – for example, primary or 
secondary care, specialist clinics?  
 
Response 
Exclusively secondary care. This is a rare disease, and all patients should ideally be 
managed in collaboration with a multidisciplinary team comprising expertise in 
Rheumatology, Nephrology, ENT and Respiratory Medicine at a centre 
commissioned to provide Specialised care.  
 
Would there be any requirements for additional professional input (for example, 
community care, specialist nursing, other healthcare professionals)?  
 
Response 
Rituximab is in widespread use in most Rheumatology units already under a NICE 
Rheumatoid Arthritis TAG. There may be additional capacity issues within day case 
units, offset potential by less Cyclophosphamide use. 
 
If the technology is already available, is there variation in how it is being used in the 
NHS? Is it always used within its licensed indications? If not, under what 
circumstances does this occur? 
 
Response 
Rituximab is already in use in many specialist vasculitis centres broadly in line with 
the off-licence situations outlined above. However, what is not known is how much 
variation there is in clinical practice in the care of patients who are not attending 
specialised centres; there has been a lack of any uniform commissioning policy in 
this situation. The extent of variation is not known i.e. to date there have been no 
national audits of the management and outcome of this condition, nor any systematic 
data collection on a national level of the outcome of individual Rituximab IFR 
requests that have supported this use (and this might potentially be a useful 
exercise).  
 
Please tell us about any relevant clinical guidelines and comment on the 
appropriateness of the methodology used in developing the guideline and the specific 
evidence that underpinned the various recommendations. 
 
Response 
BSR guidelines on the management of vasculitis are expected shortly, as is the NHS 
CB Policy document, which is currently in draft version.  
 
 
 
The advantages and disadvantages of the technology 
NICE is particularly interested in your views on how the technology, when it becomes 
available, will compare with current alternatives used in the UK. Will the technology 
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be easier or more difficult to use, and are there any practical implications (for 
example, concomitant treatments, other additional clinical requirements, patient 
acceptability/ease of use or the need for additional tests) surrounding its future use? 
 
Response 
Rituximab will potentially be easier to use logistically than an equivalent course of IV 
Cyclophosphamide. It will also require less concomitant drug treatment i.e. it will not 
require Mesna or anti-emetics. 
Rituximab has not shown superiority to Cyclophosphamide for all patients, however 
there are specific situations as detailed above and in guidelines where it would be 
preferred. 
 
If appropriate, please give your view on the nature of any rules, informal or formal, for 
starting and stopping the use of the technology; this might include any requirements 
for additional testing to identify appropriate subgroups for treatment or to assess 
response and the potential for discontinuation. 
 
Response 
These situations are probably adequately addressed in current guidelines, but in 
general it is essential that accurate decisions are made about the disease states that 
would drive any decisions rules i.e. formal documentation and MDT assessment to 
determine whether disease is active, in remission or relapsing. 
 
If you are familiar with the evidence base for the technology, please comment on 
whether the use of the technology under clinical trial conditions reflects that observed 
in clinical practice. Do the circumstances in which the trials were conducted reflect 
current UK practice, and if not, how could the results be extrapolated to a UK setting?  
 
Response 
I would consider the UK/Europe and USA-based trials to be representative of the UK 
population and practice, other than the potential that by including significant renal  
disease, that the trials may have been less representative of the group of patients 
who have ENT-limited disease. Apart from this caveat, it is likely that the results can 
be extrapolated. 
 
What, in your view, are the most important outcomes, and were they measured in the 
trials? If surrogate measures of outcome were used, do they adequately predict long-
term outcomes? 
 
Response 
Outcomes should include disease activity including remission rates, time to 
remission, number and  severity of relapses, time to relapse i.e. disease-free interval, 
adverse effects of treatment (infection, leucopenia etc), cumulative steroid dose and 
organ damage. Patient –related outcomes should also be included 


 


What is the relative significance of any side effects or adverse reactions? In what 
ways do these affect the management of the condition and the patient’s quality of 
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life? Are there any adverse effects that were not apparent in clinical trials but have 
come to light subsequently during routine clinical practice? 
 
Response 
One main difference between Rituximab and Cyclophosphamide is the much longer 
half-life /duration of action. Whereas any immediate short term toxicity with 
Cyclophosphamide, particularly cytopenia is likely to be transient and reversible, any 
side effects directly related to B cell depletion with Rituximab are unlikely to recover 
in the short term.  
This particularly relates to risks of hypogammaglobulinaemia, and it might be helpful 
to attempt to ascertain the exact risk of this from amongst patients who have 
received Rituximab in clinical practice outside of clinical trials; as this is the majority 
of use in the UK to date, particularly long-term retreatment. This observational data 
will not have been captured by clinical trials The effect of significant 
hypogammaglobulinaemia when this occurs is likely to result by need to take 
preventative antibiotics and/or IVIG replacement.  
Late onset neutropenia is also another potential adverse event that is probably not 
adequately captured in clinical trials. 
 
 
Any additional sources of evidence 
 
Can you provide information about any relevant evidence that might not be found by 
a technology-focused systematic review of the available trial evidence? This could be 
information on recent and informal unpublished evidence, or information from 
registries and other nationally coordinated clinical audits. Any such information must 
include sufficient detail to allow a judgement to be made as to the quality of the 
evidence and to allow potential sources of bias to be determined. 
 
Response 
I am not aware of additional information 
 
 
Implementation issues 
 
The NHS is required by the Department of Health and the Welsh Assembly 
Government to provide funding and resources for medicines and treatments that 
have been recommended by NICE technology appraisal guidance. This provision has 
to be made within 3 months from the date of publication of the guidance. 
If the technology is unlikely to be available in sufficient quantity, or the staff and 
facilities to fulfil the general nature of the guidance cannot be put in place within 
3 months, NICE may advise the Department of Health and the Welsh Assembly 
Government to vary this direction. Please note that NICE cannot suggest such a 
variation on the basis of budgetary constraints alone. 
 
How would possible NICE guidance on this technology affect the delivery of care for 
patients with this condition? Would NHS staff need extra education and training? 
Would any additional resources be required (for example, facilities or equipment)? 
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Response 
It depends on the exact guidance!. If the guidance does not recommend Rituximab, 
this would have a major adverse effect on those groups of patients who already have 
access to treatment in many centres in the UK according to the consensus within 
existing guidance. 
It would be essential to mandate formal assessment of diagnosis, disease activity 
and damage by multidisciplinary teams trained and experienced in the managements 
of these conditions including outcome tools, aligned to the goals of Specialised 
Commissioning.  
 
Equality 
NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular protected 
characteristics and others.  Please let us know if you think that this appraisal:   
 
 - could exclude from full consideration any people protected by the equality 
legislation who fall within the patient population for which [the treatment(s)] is/are/will 
be licensed;  
 - could lead to recommendations that have a different impact on people protected by 
the equality legislation than on the wider population, e.g. by making it more difficult in 
practice for a specific group to access the technology;  
 - could lead to recommendations that have any adverse impact on people with a 
particular disability or disabilities.   
 
Response 
I do not think this is likely to be the case. 
 
Please tell us what evidence should be obtained to enable the Committee to identify 
and consider such impacts. 
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Thank you for agreeing to give us a statement on your organisation’s view of the 
technology and the way it should be used in the NHS. 
 
Healthcare professionals can provide a unique perspective on the technology within 
the context of current clinical practice which is not typically available from the 
published literature. 
 
To help you in making your statement, we have provided a template. The questions 
are there as prompts to guide you. It is not essential that you answer all of them.  
 
Please do not exceed the 8-page limit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


About you 
 
Your name: xxxxxx xxxxxx 
 
Name of your organisation: Royal College of Nursing 
Are you (tick all that apply): 
 


- specialist in the treatment of people with the condition for which NICE is 
considering this technology?  Yes 


 
- a specialist in the clinical evidence base that is to support the technology (e.g. 


involved in clinical trials for the technology)? 
 


- an employee of a healthcare professional organisation that represents 
clinicians treating the condition for which NICE is considering the technology? 
If so, what is your position in the organisation where appropriate (e.g. policy 
officer, trustee, member etc)? Member  


 
- other? (please specify) 
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What is the expected place of the technology in current practice? 
 


The aim of treatment is to induce remission, preserve organ function, and 
reduce mortality and toxicity of medication. Treatment is mainly split into three 
phases: 
 
1) induction of remission 
2) maintenance   
3) long term follow up 
 
Cyclophosphamide and steroids are commonly used to induce remission. 
Once remission is achieved, azathioprine, methotrexate or leflunomide and 
steroids are used as maintenance therapy. Rituximab will be administered in 
secondary care in a day unit or ward setting.   
 
The advantages and disadvantages of the technology 
 


The adverse effects of cyclophosphamide therapy are well known with 46 % 
of patients developing a serious infection, 57% will become infertile and 43% 
will suffer haemorrhagic cystitis (Geetha & Seo 2012).  
 
Long term use of cyclophosphamide also increases the risk of bladder cancer 
by 33 fold, lymphoma 11 fold and non -melanoma skin cancer 10 fold (Geetha 
& Seo 2012). 
 
Cyclophosphamide is known to cause reduced fertility in both males and 
females and early menopause in females. Therefore, Rituximab is an 
alternative medication. 
 
 
Any additional sources of evidence 
 


Nothing further to add here apart from the evidence mentioned above. 
 
Implementation issues 
 
The NHS is required by the Department of Health and the Welsh Assembly Government to 
provide funding and resources for medicines and treatments that have been recommended by 
NICE technology appraisal guidance. This provision has to be made within 3 months from the 
date of publication of the guidance. 
 
If the technology is unlikely to be available in sufficient quantity, or the staff and facilities to 
fulfil the general nature of the guidance cannot be put in place within 
3 months, NICE may advise the Department of Health and the Welsh Assembly Government 
to vary this direction. 
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Please note that NICE cannot suggest such a variation on the basis of budgetary constraints 
alone. 
 
How would possible NICE guidance on this technology affect the delivery of care for patients 
with this condition? Would NHS staff need extra education and training? Would any additional 
resources be required (for example, facilities or equipment)? 


 


Rituximab will be administered by health care professionals in secondary care 
in a day unit or ward setting.   
 
 
Equality 
NICE is committed to promoting equality of opportunity, eliminating unlawful discrimination 
and fostering good relations between people with particular protected characteristics and 
others.  Please let us know if you think that this appraisal:   
 
 - could exclude from full consideration any people protected by the equality legislation who 
fall within the patient population for which [the treatment(s)] is/are/will be licensed;  
 - could lead to recommendations that have a different impact on people protected by the 
equality legislation than on the wider population, e.g. by making it more difficult in practice for 
a specific group to access the technology;  
 - could lead to recommendations that have any adverse impact on people with a particular 
disability or disabilities.   
 
Please tell us what evidence should be obtained to enable the Committee to identify and 
consider such impacts. 


 
 


None that we are aware of at this stage. 
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Thank you for agreeing to give us your views on the technology and the way it should be used in the NHS. 
 
Patients and patient advocates can provide a unique perspective on the technology, which is not typically 
available from the published literature. 
 
To help you give your views, we have provided a template. The questions are there as prompts to guide 
you. You do not have to answer every question. Please do not exceed the 8-page limit. 
 
 


About you 
 
Your name:  John Mills 
 
 
Name of your organisation:  Vasculitis UK 
 
 
 
Are you (tick all that apply): 
 
    a patient with the condition for which NICE is considering this technology? 


 
- a carer of a patient with the condition for which NICE is considering this 


technology? 
 


- an employee of a patient organisation that represents patients with the 
condition for which NICE is considering the technology? If so, give your 
position in the organisation where appropriate (e.g. policy officer, trustee, 
member, etc) 


 
    other? Chairman of the UK Vasculitis Trust (Vasculitis UK) 
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What do patients and/or carers consider to be the advantages and disadvantages of the technology 
for the condition? 
 
 INTRODUCTION.  About Vasculitis – a simplified overview. 
 Vasculitis is a systemic auto-immune condition causing inflammation of the walls of the blood vessels.  
This, in turn, causes blockage or partial blockage of those vessels.  In the case of capillaries, it also causes 
them to become “leaky”.  This reduction in blood flow and leaking of blood into the tissues causes death 
and damage to the organs involved.   
 
Vasculitis can affect people of any age from infancy onwards although the incidence of some of the 
individual types of the disease is predominantly in either older or younger age groups.  Some types have a 
gender predominance.  Some seem to have an ethnic or regional predominance. 
 
Systemic vasculitis is potentially fatal. The 1 and 5 year survival rates for several types of vasculitis are 
worse than those for both breast and prostate cancer. 
 
There are 18 quite different types of vasculitis, classified mainly by the size of the blood vessels affected 
(large, medium, small or a mixture).  The disease can affect any organ in the body, often several. For 
example, loss of hearing, eyesight, digits or (rarely) limbs can occur; skin rashes are common; the central 
nervous system (brain & spinal chord) and the peripheral nervous system can be affected; there is 
frequently gastro-intestinal involvement; the heart can be involved.  The disease is very variable indeed! 
 
Vasculitis cannot be cured, but its progress can usually be controlled by the use of immune suppressing 
drugs.  High dose steroids in the form of prednisolone are a first line treatment in stabilising the condition 
initially, but this only suppresses the inflammation and the disease remains active.  When used alone, the 
high doses of steroids needed for long-term control of the disease can cause devastating side effects.   
 
Thus, until the introduction of the potent chemotherapy drug cyclophosphamide for treatment of vasculitis it 
was an almost invariably fatal illness within a short period.  Unfortunately  some cases are still found to be 
refractory and do not respond to conventional treatment with a combination of steroids and 
cyclophosphamide. 
 
However the most serious consequences result when the lungs or kidneys are affected.  Capillary leakage 
in the lungs can cause patients to “drown in their own blood”.  Kidney damage can ensue as a result of 
blockage of the main blood vessels supplying the kidneys or due to damage to the capillary bed within the 
kidneys causing glomerulonephritis. In these cases patients frequently require dialysis, short or long term.  
Some require a kidney transplant.   
 
Once the disease has been brought under control, usually by  using cyclophosphamide (the induction 
phase), there follows a long period, maybe several years, of maintenance therapy usually using a 
combination of  cortico-steroids  (usually prednisolone) and immune-suppressing drugs.  These all have 
their individual side effects, but most serious damage is probably caused by long-term use of cortico-
steroids.   
 
In more recent times, the “biologics” – manufactured monoclonal “targeted” antibodies have been used in 
clinical trials for the treatment of vasculitis, with varying degrees of success.  Foremost among these is 
Rituximab, which targets the  B cells.  This has been found to be at least as successful as 
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cyclophosphamide for initial induction and better than cyclophosphamide for the re-treatment of refractory 
(which do not respond well to conventional treatment) and relapse cases. 
 
In some patients, relapse can be a frequent occurrence and further organ damage can occur with each 
relapse.  Thus the length of time between relapses and re-treatments is a highly significant consideration. 
 
(b) Please list any short-term and/or long-term benefits that patients expect to gain from using the 
technology.  
 
Many patients with vasculitis suffer from the long term effects of both the disease and side effects of the 
treatment.  This is made worse by the fact that the disease is not easy to recognise, so frequently goes 
unrecognised and undiagnosed for long periods with progressing irreversible organ damage.  Once 
diagnosed, the potential seriousness of the disease is not always fully appreciated, so initial treatment with 
less effective drugs is introduced.  This may suppress the outward signs and symptoms and biomarkers but  
still allows the disease to continue sub-clinically, so rather than inducing remission, as soon as the 
medication is reduced or withdrawn, the disease relapses. 
 
Given adequate and effective treatment, many patients recover sufficiently to return to normal or near 
normal life, but others are disabled in varying degrees by the permanent damage caused while the disease 
was active.  This includes:-  


 seriously impaired kidney function, possibly requiring dialysis or transplant;  


 damage to the lungs and lower respiratory tract causing shortness of breath, 


  damage to the upper respiratory tract causing collapse or even destruction of the nose; 


 impaired hearing or deafness and loss of balance, due to damage to the auditory nerve and middle 
ear;  


 partial or total loss of vision due to damage to the optic nerve;  


 loss of mobility due to motor nerve neuropathy or vascular damage in the limbs 


 chronic, sometimes severe pain, due to neuropathy of the sensory nerves. 


 various other problems due to neuropathy of the autonomic nervous system 


 lack of concentration and loss of memory,  loss of mobility and incontinence due to damage to the 
central nevous system. 


 Impaired blood supply in the gut can cause bowel ischaemia, sometimes necessitating removal of 
sections of the bowel 


 Most patients suffer from severe fatigue of the type that is experienced by those with chronic kidney 
disease and suffering from severe cancer. 


 
Many of these disabilities may be combined in one individual.  This leads to poor quality of life and often 
renders them unfit for work or seriously impairs their employment prospects.  This is particularly the case 
where there are frequent relapses of the disease. 
 
The nature and consequences of the disease can have a profound effect on mental state, although many 
retain a positive attitude and strong sense of humour, that helps to combat the disease!  However, others 
succumb to serious depression.  Some of those who have received Rituximab suggest that it gives them an 
immediate  psychological lift because they feel confident in the drug and its apparent relative lack of side 
effects. 
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Coping with vasculitis, like many chronic disabling diseases, can put a severe strain on family relationships 
and friendships.  Not all partners find themselves able to cope and friends and employers are not always as 
sympathetic as one might hope. 
 
Thus any treatment that might improve the course of the disease and its outcome is greatly welcomed.  All 
patients with vasculitis hope for the “magic bullet” that will cure the disease, or at least induce permanent 
remission.  Both clinical trials and patient experience suggest that Rituximab is not the “magic bullet”, but 
for many it has had a profoundly life-changing effect. 
 
Appended to this submission are extracts from approx 25 letters from patients who have been treated with 
Rituximab, recounting their experiences.  This anecdotal evidence forms an essential part of this 
submission. 
 
In summary, the patient perception is that Rituximab:- 


a) Can be instrumental in avoiding further organ damage. 
b) Has less side effects than other remission inducing drugs 
c) Is highly effective in both initial induction and treating relapse  
d) Is effective in reducing hospital in-patient stays 
e) Is effective in reducing exposure to cytotoxic cyclophosphamide. 
f) Is effective in permitting reduced dependence of steroids  
g) Produces longer periods of remission. 


 


2. Disadvantages and problems 
 
From the patient perspective, the disadvantages are as follows:- 
 


 The treatment necessitates very slow infusion of the product under conditions of careful monitoring 
and control.  Thus this usually indicates that it needs to be administered  in centres with expertise 
and experience in its use, which may in turn involve travelling long distances and overnight stay.  
This obviously has practical and financial implications for patients who are not well and surviving on 
welfare benefits. 


 It has, for some, not been easy to obtain this treatment for both regulatory reasons but sometimes 
apparently on grounds of cost.  The outcome of this NICE appraisal might address that problem! 


 There is substantial inconsistency between centres and clinicians about the situations where this 
treatment is most appropriate, how and when treatment should be applied and with what frequency; 
should Rituximab be given alone or in conjunction with other medication..This causes confusion.  
Whilst rigid guidelines are probably not appropriate for such a variable disease, some sort of more 
specific general guidance might be very valuable for those with less experience of its use. 


 Patients receiving Rituximab do need regular careful monitoring in between treatments as the 
effects of the drug are variable and can be delayed.  It can lead to sudden collapse in the White Cell 
count. 


 The long term effects of the drug are not yet known. 


 Close monitoring is required as Rtx can cause sudden drop in white blood cell count 


3. Are there differences in opinion between patients about the usefulness or otherwise of this 
technology? If so, please describe them. 
 
Among patients, the value of this treatment is generally recognised and greatly appreciated. 
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4.  Are there any groups of patients who might benefit more from the technology than others? Are 
there any groups of patients who might benefit less from the technology than others? 
 
Cyclophosphamide is a very potent and effective immune suppressing agent so highly effective for 
induction.  However it is cytotoxic, so can have serious adverse effects on fertility of both males and 
females.  Thus alternatives such as Rituximab should normally be considered for those who expect or 
intend to have children.  Rituximab is highly effective in treating relapse and thereby avoids unnecessary 
repeat exposure to cyclophosphamide. 
 
Rituximab should be the normal drug of choice for those who have shown serious side effects from 
cyclophosphamide and in retreatment of relapsed cases as the cumulative effect of cyclophos can be 
serious due to the effect of carcinogenic metabolites of cyclophos on the bladder.  ( I have personal 
experience of this) 
This appears to be a cumulative effect so long term or repeat use of cyclophos is strongly contra-indicated. 
 
Comparing the technology with alternative available treatments or technologies 
Vasculitis is caused by aberrant activity of the immune system.  By targeting only B cells, which are an 
essential part of the immune process, Rituximab is selective. By contrast cyclophosphamide is a powerful 
cytotoxic agent, which is potentially toxic to all cells, but especially those with a high level of cell division 
such as in the reproductive and immune systems.  The carcinogenic effect is referred to above. 
Cyclophos also causes hair loss and other unpleasant side effects. 
Prednisolone is usually used in conjunction with cyclophos.  Long term use of this can cause, most notably, 
diabetes, weight gain, cataracts and osteoporosis. 
 
Induction treatment with drugs other than cyclophos (methotrexate, mycophenolate or azathioprine) is 
sometimes used in cases where the disease seems to be “limited” or less aggressive.  However these 
regimes more frequently result in relapse when treatment is withdrawn or reduced, suggesting that control 
of the disease is only limited.  Clinical trials show Rituximab  to be very effective as an induction drug. 
 
With all drugs, the aim is to have maximum therapeutic effect with minimum adverse or side effects.  Both 
clinical trials and patient experience suggest that Rituximab compares very favourably on both counts. 
 
Because of its efficacy, targeted pharmacological action, lack of side effects and long lasting effects, 
Rituximab is both steroid-sparing, generally less cytotoxic and shows a lesser relapse rate. 
 
Use of Rituximab would seem to result in fewer hospital admissions, shorter hospital in-patient time, less 
frequent and less severe relapses.  In consequence, despite the disadvantages described above, it results 
in better quality of life, less exposure to the side effects of cyclophosphamide and prednisolone and less 
dependence on maintenance with other immune suppressing drugs and their side effects. 
 
My personal experience of over-exposure to cyclophosphamide was a carcinoma of the bladder which has 
resulted in 2 hospital admissions with surgical procedure under general anaesthetic, plus regular 
cystoscopy investigations to check for recurrence.  These may continue indefinitely.  The cost to the NHS 
of this must be many thousands of pounds. 
 
Despite its initial expense and the need for administration in a hospital setting, Rituximab would appear 
likely to show net cost benefit to the NHS. Greater availability of Rituximab is likely to result in less cases 
like mine, described above. At present the use of Ritux is largely limited to re-treatments but if it was more 
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readily available it  might become the treatment of choice for induction, with reduced exposure to cytotoxic 
drugs and steroids with their associated side effects. 
 
I would contend that a pre-disposition against the use of Rituximab is likely to result in higher than 
necessary mortality, unnecessary morbidity and unnecessary iatrogenic damage.  This drug represents a 
very significant step forward in the battle against this group of rare and intractable diseases. 
 
A request was made to members of Vasculitis UK and those using the Vuk online discussion groups for people with 
experience of treatment with Rituximab to share their experiences for this appraisal. In an attempt to focus attention 
but without restricting freedom of expression unduly, the respondents were given a very simple template for guidance, 
as follows:- 


1) Your  pseudonym  or other ID or other of your choice. 
2) Place where you live – nearest town or city or county 
3) Age now (not date of birth) Year when vasculitis first diagnosed 
4) What type of vasculitis you are diagnosed with.  WG; MPA etc 
5) Brief details of how the disease affected you, what treatment you received initially (esp did you have cyclophos, if 


so was it IV or oral and for how long), how successful it was, did you have a relapse, did you have repeat 
cyclophos. 


6) Were you given rtx  right at the beginning (no cyclophos) or because the initial treatment did not work or because 
you had a relapse? 


7) Date (approx) of first infusions & How many sets of infusions since 
8) Were further treatments for routine maintenance or due to relapse. 
9) What was good about your rtx & What was not good 


10) Your personal assessment of rtx as a treatment for vasculitis, especially when compared to other treatments you 
might have experienced 


11) The impact of rtx on your life and on your family. 
12)  Were you given rtx as part of a clinical trial or was it prescribed by your usual consultant. 
 


There were 24 Respondents.  All but 2 had cyclophosphamide initially. 
Below are very brief extracts from some of these.  To put them in context, please read the much 
lengthier extracts in the 12 pages appendix attached here.  
 


1) “Since commencing treatment with Retuximab I have not experienced any side effects from it, I have 
not suffered with any symptoms of the disease, and without it I am sure that I would not be alive 
today”. 
 


2) “My experience of rituximab has been a good one.  For me it has none of the unpleasant side effects I 
have experienced with the use of  cyclophosphomide or prednisolone (such as sickness and weight 
gain) and has enabled a major reduction in the dosage of prednisolone I need to take.  This in itself 
should provide me with longer term health benefits and has enabled me to lose weight and thus 
exercise more.  In fact, the use of rituximab makes me feel for the first time in many years that I am on 
an upward, rather than downward, spiral in the management of my disease.” 


 
3) “Personal assessment is that it was a pain free treatment, it has given me a real hope of a extended 


period without troubles, rather than the Cyclophosphomide which was really just holding back the tide 
of my WG, and not so successfully, given the length of treatment and cost to body and organ function 
also. On my personal experience alone, I am so glad that my Drs  went with this. I work full-time, I 
climb mountains, and I play football now despite legacy damage to kidneys, with proper diet I feel alive 
again.”  
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4) “My experience with Rituximab has been positive.  It’s more of a ‘slow burner’ so you don’t see an 


instant improvement, but it does come and a few weeks later you slowly start to feel stronger and back 
to normal again.  I found it less aggressive than cyclo.  I had no side effects with Rituximab at all and I 
have continued to lead a relatively normal life and have continued to work throughout.” 
 


5) “Although the rtx as intended, knocked out my B cells, I didn’t experience the hoped for boost of energy 
and improvement in my state of health, possibly because a lot of damage was done to me whilst waiting for 
a diagnosis in 2003 and rtx used when MMF lost it’s benefit.” 
  


6) “I am single and look after my 97 year old mother - I obviously had fewer concerns about leaving my 
mother for the two RTX infusions than for the possible ten Cyclophosphamide infusions. I was also unable 
to care for her when I got such awful side effects with Cyclophos”. 
 


7) “Rituximab has improved my life massively as I feel more energetic and upbeat and have been able to 
reduce my steroids, which has improved my health with a weight loss.  I am able to look after my 
grandchildren and enjoy life more.” 
 
8) “As you can see, I have previously had all the standard treatments but for me rtx  has given me my life 
back and enabled me to forget to a certain extent about having WG and have a decent quality of life, able 
to work and enjoy my spare time.” 
 
9) “I consider Rituximab to be the best drug available to treat WG as it spares patients from suffering from 
horrific side effects caused by drugs such as cyclophosphamide and leads to a much better quality of life”. 
 
10) “For my wife and family I think the most remarkable result of the Rituximab is that there is a light at the 
end of the tunnel, whereas before we were struggling to find the tunnel and that we now feel a sense of 
normality slowly returning, which has been missing for some time in our home”. 
 
11) “It (rtx) has transformed my life without a question! Well I had a baby and wouldn’t have been able to if I 
was on Mycophenolate.” 
 
12) “Rituximab has been miraculous as far as  I am concerned and I bless it daily.  I have no need of 
dialysis as my kidneys are sufficiently recovered to make this unnecessary”. 
 
13) “The only side effects I noticed ws fatigue, but my steroid dose had been increased at this time, so 
which is to blame?”. 
 
14)” I felt so unwell with cyclophos that changing to Rituximab was a blessing plus the blood markers said it 
was working, bit I still had the problem in August 2012.” 
 
15) “I feel it is an excellent treatment, no side effects, safe and far better than other treatments.  
Cyclophosphamide made me feel very ill. Ritux has allowed me to feel better and certainly more healthy.” 
 
16) “Personally, i think it is essential for people who have major flare ups as it did put mu WG into 
remission. It has made changes to my life , I feel much better and it has allowed me to reduce my meds.” 
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17) “The inflammation reduced very quickly after Ritux and I am now on fewer steroids than I have been on 
since diagnosis.  It is 9 months since the Ritux infusion and I feel better than I have felt since the start of the 
illness. I won’t be running any marathons any time soon, but I feel as though I have a life again.” 
 
18) “As a young female, age 25, I am grateful that I had the chance to be given a different drug that would 
not affect my fertility.  Due to the effectiveness of rituximab in maintaining remission, I have been able to 
get my life back”. 
 


Appended below find anonymised extracts  selected from all 25 separate letters received from 
patients, describing their experience of treatment with Rituximab – both good and bad!  These 
extracts put the quotations shown above in their broader context.  The unabridged text of the 
original letters (anonymised) is available on request. 


 
 
 
 


  
Equality 
NICE is committed to promoting equality of opportunity, eliminating unlawful discrimination and fostering 
good relations between people with particular protected characteristics and others.  Please let us know if 
you think that this appraisal:   
 - could exclude from full consideration any people protected by the equality legislation who fall within the 
patient population for which [the treatment(s)] is/are/will be licensed;  
 - could lead to recommendations that have a different impact on people protected by the equality 
legislation than on the wider population, e.g. by making it more difficult in practice for a specific group to 
access the technology;  
 - could lead to recommendations that have any adverse impact on people with a particular disability or 
disabilities.   
 
Please tell us what evidence should be obtained to enable the Committee to identify and consider such 
impacts. 
 
Other Issues 
Please consider here any other issues you would like the Appraisal Committee to consider when appraising 
this technology.  
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Rituximab in combination with corticosteroids for treating anti-neutrophil 
cytoplasmic antibody-associated vasculitis 


 
Thank you for agreeing to give us a statement on your organisation’s view of the 
technology and the way it should be used in the NHS. 
 
Healthcare professionals can provide a unique perspective on the technology within 
the context of current clinical practice which is not typically available from the 
published literature. 
 
To help you in making your statement, we have provided a template. The questions 
are there as prompts to guide you. It is not essential that you answer all of them.  
 
Please do not exceed the 8-page limit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


About you 
 
Your name: xxxxxxxx x xxxxx 
 
 
Name of your organisation UKIVAS 
 
 
 
Are you (tick all that apply): 
 


- a specialist in the treatment of people with the condition for which NICE is 
considering this technology? Yes 


 
- a specialist in the clinical evidence base that is to support the technology (e.g. 


involved in clinical trials for the technology No 
 


 
- an employee of a healthcare professional organisation that represents 


clinicians treating the condition for which NICE is considering the technology? 
If so, what is your position in the organisation where appropriate (e.g. policy 
officer, trustee, member etc.)? No 


 
- other? (please specify) 
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What is the expected place of the technology in current practice? 
 
How is the condition currently treated in the NHS? Is there significant geographical 
variation in current practice? Are there differences of opinion between professionals 
as to what current practice should be? What are the current alternatives (if any) to 
the technology, and what are their respective advantages and disadvantages? 
 
ANCA vasculitis treatment is divided into 3 phases – induction of remission, 
maintenance of remission and tapering of therapy during follow up.  Induction of 
remission is usually achieved using glucocorticoids combined with 
cyclophosphamide. Cyclophosphamide is usually given intravenously but can be 
given as low dose continuous oral therapy. The aim of induction is to achieve 
remission and this is usually achieved with between 3 and 6 months of therapy. At 
this time cyclophosphamide is conventionally replaced with azathioprine.  
Cyclophosphamide is too toxic for long term use (bladder cancer, infertility, bone 
marrow suppression and infection being the main risks) and therefore modern 
practice is to try and minimise exposure to cyclophosphamide. Relapse is usually 
treated with an increase of immunosuppression or a further course of 
cyclophosphamide. This approach has been endorsed by both the British Society for 
Rheumatology (BSR) Guidelines (Lapraik CJ, et al Rheumatology 2007; 46: 1615-
16), and the European League Against Rheumatism Guidelines (Muhkytar et al, Ann 
Rheum Dis 2009; 68:310-7) and is accepted in the UK as the standard of care.  
 
Thus the main alternative to the technology is to continue with the use of 
cyclophosphamide as the major induction agent. 
 
There are no geographical variations in the management of AAV, although 
preference for IV or PO cyclophosphamide depends on access to infusion facilities. 
 
Are there any subgroups of patients with the condition who have a different prognosis 
from the typical patient? Are there differences in the capacity of different subgroups 
to benefit from or to be put at risk by the technology? 
 
The typical patient with AAV presents de novo with a generalised multisystem 
disease which is potentially life or organ threatening. Current practice is to treat 
patients initially according to disease severity. Patients with severe disease 
(creatinine >500umol/l +/- pulmonary haemorrhage) receive high dose 
glucocorticoids, cyclophophamide and plasma exchange; patients with generalised 
organ threatening disease but creatinine < 500umol/ receive high dose 
glucocorticoids, and cyclophophamide. Only in those with the mildest disease defined 
as no evidence of organ or life threatening disease is consideration given to 
alternative to cyclophosphamide such as methotrexate. All patients with ANCA 
vasculitis have a tendency to relapse – those with PR3 antibodies being at higher risk 
of relapse than those with MPO antibodies. Short term prognosis is determined 
primarily by age and renal function at presentation. The long term mortality is 
determined by infection, malignancy and cardiovascular disease. 
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The patient who has a major relapse requires further immunosuppression and the 
same assessment applies as to severity.  
 
In what setting should/could the technology be used – for example, primary or 
secondary care, specialist clinics? Would there be any requirements for additional 
professional input (for example, community care, specialist nursing, other healthcare 
professionals)? 
 
The technology will only be used in secondary/tertiary care with input from specialist 
clinics.  
 
If the technology is already available, is there variation in how it is being used in the 
NHS? Is it always used within its licensed indications? If not, under what 
circumstances does this occur? 
 
The technology is already available. Other licensed indications for rituximab include 
lymphoma and rheumatoid arthritis. There is variation in the use of rituximab to treat 
AAV depending on whether any individual PCT or CCG is willing to fund it. This use 
is outside the current license. 
 
Please tell us about any relevant clinical guidelines and comment on the 
appropriateness of the methodology used in developing the guideline and the specific 
evidence that underpinned the various recommendations. 
 
The British Society for Rheumatology (BSR) and European League Against 
Rheumatism have both produced guidelines (Lapraik CJ, et al Rheumatology 2007; 
46: 1615-16), Muhkytar et al, Ann Rheum Dis 2009; 68:310-7) The BSR guidelines 
on management of ANCA vasculitis are currently being revised, the methodology 
used in their development has been approved by NHS evidence. It is hoped that they 
will be published in Summer 2013.  
 
The advantages and disadvantages of the technology 
 
NICE is particularly interested in your views on how the technology, when it becomes 
available, will compare with current alternatives used in the UK. Will the technology 
be easier or more difficult to use, and are there any practical implications (for 
example, concomitant treatments, other additional clinical requirements, patient 
acceptability/ease of use or the need for additional tests) surrounding its future use? 
 
Rituximab will be easier to use than IV cyclophosphamide because treatment 
protocols will involve only 4 IV infusions over a period of 4 weeks compared with 9-12 
infusions over 6 months. This will reduce demand on infusion facilities. Rituximab is 
generally better tolerated than cyclophosphamide and therefore requirements for 
anti-emetics will be reduced.  
 
Cyclophosphamide is associated with significant risk of infertility in women and men. 
Pre treatment egg or sperm preservation is often not practicable because of the need 
for urgent therapy. The risk is related to cumulative dose of cyclophosphamide. 
Whilst most patients with AAV are postmenopausal there are a significant number 
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below the age of 50. Rituximab is not considered to be associated with infertility and 
would therefore be an advantageous option in this group of patients.  
 
Infection is also a risk from cyclophosphamide therapy, rituximab is not associated 
with a similar risk of infection and therefore would be an advantageous therapy in 
those at high risk of infection.  
 
 
If appropriate, please give your view on the nature of any rules, informal or formal, for 
starting and stopping the use of the technology; this might include any requirements 
for additional testing to identify appropriate subgroups for treatment or to assess 
response and the potential for discontinuation. 
 
Use of rituximab for maintenance of remission is less clear cut than its use to induce 
remission. A strategy of repeated treatment every 4-6 months for 2 years appears to 
be more effective than a wait and see approach of waiting until relapse occurs. 
(Jones et al, Arthritis Rheumatism 2012; 64: 3760). 
 
If you are familiar with the evidence base for the technology, please comment on 
whether the use of the technology under clinical trial conditions reflects that observed 
in clinical practice. Do the circumstances in which the trials were conducted reflect 
current UK practice, and if not, how could the results be extrapolated to a UK setting? 
What, in your view, are the most important outcomes, and were they measured in the 
trials? If surrogate measures of outcome were used, do they adequately predict long-
term outcomes? 
 
The trials reflect the clinical situations where rituximab would be used in the UK – 
induction of remission in a patient presenting de novo or induction of remission in a 
patient with relapsing disease.  
 
Outcome was determined in the RAVE and RITUXVAS trials using the Birmingham 
Vasculitis Activity Score (BVAS). This is an appropriate and validated score for this 
purpose. The RAVE study combined BVAS score with a withdrawal glucocorticoid 
therapy as the definition of remission.  BVAS at presentation predicts long term 
outcome. However both clinical trials had relatively short primary endpoints (RAVE 6 
months and RITUXVAS 12 months), long term follow up data is awaited.  
 
 
What is the relative significance of any side effects or adverse reactions? In what 
ways do these affect the management of the condition and the patient’s quality of 
life? Are there any adverse effects that were not apparent in clinical trials but have 
come to light subsequently during routine clinical practice? 
 
Side effects from Rituximab are relatively infrequent. There is a risk of anaphylaxis 
but this is very uncommon. Hypogammaglobulinaemia is a risk with repeated 
infusions the exact risk is still to be quantified and this may be permanent and pose a 
risk of infection. Late onset neutropaenia is usually transient and occurs in around 
3% of infusion cycles. It occurs several weeks after an infusion and lasts for 2-4 
weeks. Progressive multifocal leucoencephalopathy is a very side effect.  
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Equality and Diversity 
 
NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular protected 
characteristics and others.  Please let us know if you think that this appraisal: 
 
 - Could exclude from full consideration any people protected by the equality 
legislation who fall within the patient population for which [the treatment(s)] is/are/will 
be licensed; 
- Could lead to recommendations that have a different impact on people 
protected by the equality legislation than on the wider population, e.g. by making it 
more difficult in practice for a specific group to access the technology; 
- Could lead to recommendations that have any adverse impact on people with 
a particular disability or disabilities 
 
Please tell us what evidence should be obtained to enable the Committee to identify 
and consider such impacts  
 
I do not believe that there are diversity or equality issues that need to be considered 
 
Any additional sources of evidence 
 
Can you provide information about any relevant evidence that might not be found by 
a technology-focused systematic review of the available trial evidence? This could be 
information on recent and informal unpublished evidence, or information from 
registries and other nationally coordinated clinical audits. Any such information must 
include sufficient detail to allow a judgement to be made as to the quality of the 
evidence and to allow potential sources of bias to be determined. 
 
Implementation issues 
 
The NHS is required by the Department of Health and the Welsh Assembly 
Government to provide funding and resources for medicines and treatments that 
have been recommended by NICE technology appraisal guidance. This provision has 
to be made within 3 months from the date of publication of the guidance. 
 
If the technology is unlikely to be available in sufficient quantity, or the staff and 
facilities to fulfil the general nature of the guidance cannot be put in place within 
3 months, NICE may advise the Department of Health and the Welsh Assembly 
Government to vary this direction. 
 
Please note that NICE cannot suggest such a variation on the basis of budgetary 
constraints alone. 
 
How would possible NICE guidance on this technology affect the delivery of care for 
patients with this condition? Would NHS staff need extra education and training? 
Would any additional resources be required (for example, facilities or equipment)? 
 
Rituximab is given intravenously therefore facilities for IV infusions will need to be in 
place. Most acute hospitals have such facilities either as a clinical investigation unit, 
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or oncology suite or a day unit experienced in the administration for biologic agents 
(e.g. rheumatology units). Many rheumatology units have experience in the 
administration of rituximab for rheumatoid arthritis and oncology units in the 
management of lymphoma. Although the numbers are likely to be small facilities 
would need to be established. However demand for 2 or 3 weekly  infusions of 
cyclophosphamide should be reduced by the introduction of this technology. 
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Rituximab in combination with corticosteroids for treating anti-neutrophil 
cytoplasmic antibody-associated vasculitis 


 
Thank you for agreeing to give us a statement on your organisation’s view of the 
technology and the way it should be used in the NHS. 
 
Healthcare professionals can provide a unique perspective on the technology within 
the context of current clinical practice which is not typically available from the 
published literature. 
 
To help you in making your statement, we have provided a template. The questions 
are there as prompts to guide you. It is not essential that you answer all of them.  
 
Please do not exceed the 8-page limit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


About you 
 
Your name: Lorraine Harper 
 
 
Name of your organisation  Renal Association 
 
 
 
Are you (tick all that apply): 
 


- a specialist in the treatment of people with the condition for which NICE is 
considering this technology? 


 


- a specialist in the clinical evidence base that is to support the technology 
(e.g. involved in clinical trials for the technology)? 


 
 
- an employee of a healthcare professional organisation that represents 


clinicians treating the condition for which NICE is considering the technology? 
If so, what is your position in the organisation where appropriate (e.g. policy 
officer, trustee, member etc.)? 


 
- other? (please specify) 
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What is the expected place of the technology in current practice? 
 
How is the condition currently treated in the NHS? Is there significant geographical 
variation in current practice? Are there differences of opinion between professionals 
as to what current practice should be? What are the current alternatives (if any) to 
the technology, and what are their respective advantages and disadvantages? 
 
ANCA-associated vasculitis is usually treated with non-specific immunosuppression 
as first line therapy. Induction therapy is with cyclophosphamide and high dose 
tapering steroids for 3-6 months. As disease enters remission therapy is changed to 
an anti-proliferative agent such as azathioprine and low dose steroids are 
maintained. This maintenance therapy is given for at least 2 years. Further treatment 
is dependent on the toxicity associated with therapy and the risk of disease relapse. 
Rituximab is frequently being used in patients who relapse and require re-induction 
therapy to limit cyclophosphamide toxicity. The toxicity associated with 
cyclophosphamide is cumulative and cumulative doses <20 g should be used. In 
addition those at risk of infertility due to cyclophosphamide or are intolerant of 
cyclophosphamide are currently treated with Ritutuximab as first line therapy. As 
experience grows with the use of rituximab by professionals its use as a first line 
agent is increasing. It is perceived that rituximab is safer than cyclophosphamide as 
there are no reported risks of malignancy unlike cyclophosphamide. It has however 
not been shown to be associated with fewer adverse evetns in clinical trials. 
 
Are there any subgroups of patients with the condition who have a different prognosis 
from the typical patient? Are there differences in the capacity of different subgroups 
to benefit from or to be put at risk by the technology? No 
 
In what setting should/could the technology be used – for example, primary or 
secondary care, specialist clinics? Would there be any requirements for additional 
professional input (for example, community care, specialist nursing, other healthcare 
professionals)? 
This technology would be used in secondary care, by specialist clinicians.  A national 
vasculitis service is being proposed to improve the care of patients with ANCA-
associated vasculitis and coordinate use of new technologies such as Rituximab. At 
present nothing like this exists in England but development of networks to provide 
guidance on care and use of new technologies would be beneficial. 
 
If the technology is already available, is there variation in how it is being used in the 
NHS? Is it always used within its licensed indications? If not, under what 
circumstances does this occur? 
Rituximab is being used by experts as described above. This is outwith its current 
licensing indications although the FDA have licensed rituximab for use in ANCA-
associated vasculitis. Variability in the frequency of its use occurs across the country 
due to requirements for approval of use due to its high cost nature, this therefore 
limits its use in many areas. 
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Please tell us about any relevant clinical guidelines and comment on the 
appropriateness of the methodology used in developing the guideline and the specific 
evidence that underpinned the various recommendations. 
 
British Society of Rheumatology is producing guidelines based on published clinical 
trials for the management of ANCA-associated vasculitis. This will include indications 
for the use of rituximab. NHS Evidence protocols are followed for the compilation of 
these guidelines. 
 
 
 
 
The advantages and disadvantages of the technology 
 
NICE is particularly interested in your views on how the technology, when it becomes 
available, will compare with current alternatives used in the UK. Will the technology 
be easier or more difficult to use, and are there any practical implications (for 
example, concomitant treatments, other additional clinical requirements, patient 
acceptability/ease of use or the need for additional tests) surrounding its future use? 
 
The technology is administered as an infusion either weekly for 4 weeks or 2 doses 
separated by 2 weeks. The technology is no more difficult to administer than pulsed 
cyclophosphamide which is the comparator for safety. It remains unclear at the 
moment what additional drugs need to be administered, if any, to maintain disease 
remission. Relapse is associated with the technology. Septrin should be considered 
for use 6 months following rituximab to prevent pneumocystis and 200mg 
methylprednisolone should be given at the time of infusion to reduce infusion 
reactions. Vaccination should be considered prior to its use but should not delay 
treatment. Patients should be counselled about its side-effects and consent taken but 
this is no different than best practice when using the alternative treatments. 
 
If appropriate, please give your view on the nature of any rules, informal or formal, for 
starting and stopping the use of the technology; this might include any requirements 
for additional testing to identify appropriate subgroups for treatment or to assess 
response and the potential for discontinuation. Not applicable 
 
If you are familiar with the evidence base for the technology, please comment on 
whether the use of the technology under clinical trial conditions reflects that observed 
in clinical practice. Do the circumstances in which the trials were conducted reflect 
current UK practice, and if not, how could the results be extrapolated to a UK setting? 
What, in your view, are the most important outcomes, and were they measured in the 
trials? If surrogate measures of outcome were used, do they adequately predict long-
term outcomes? 
 
The clinical trials which have investigated the efficacy of this drug in ANCA-
associated vasculitis have been based at least to a degree in the UK and reflect 
conditions observed in clinical practice. Time to remission as assessed using BVAS, 
relapse and adverse events were all recorded and are extremely important. The 
surrogate end-points used in the trial predict long-term outcomes. 
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What is the relative significance of any side effects or adverse reactions? In what 
ways do these affect the management of the condition and the patient’s quality of 
life? Are there any adverse effects that were not apparent in clinical trials but have 
come to light subsequently during routine clinical practice? 
 
The most important adverse event is infection, which includes hepatitis B reactivation 
and PML. All current therapies have similar risks of infection. Using current therapies 
the most common cause of death in patients is due to infection and infection is also 
the most frequent reason for hospital admission. The risk of infection with rituximab is 
probably the same or less than current therapies. 
 
 
 
 


 
 


 
Equality and Diversity 
 
NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular protected 
characteristics and others.  Please let us know if you think that this appraisal: 
 
 - Could exclude from full consideration any people protected by the equality 
legislation who fall within the patient population for which [the treatment(s)] is/are/will 
be licensed; not applicable 
- Could lead to recommendations that have a different impact on people 
protected by the equality legislation than on the wider population, e.g. by making it 
more difficult in practice for a specific group to access the technology; not applicable 
- Could lead to recommendations that have any adverse impact on people with 
a particular disability or disabilities not applicable 
 
Please tell us what evidence should be obtained to enable the Committee to identify 
and consider such impacts no evidence 
 
 
 
Any additional sources of evidence 
 
Can you provide information about any relevant evidence that might not be found by 
a technology-focused systematic review of the available trial evidence? This could be 
information on recent and informal unpublished evidence, or information from 
registries and other nationally coordinated clinical audits. Any such information must 
include sufficient detail to allow a judgement to be made as to the quality of the 
evidence and to allow potential sources of bias to be determined. 
 
No additional sources of evidence 
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Implementation issues 
 
The NHS is required by the Department of Health and the Welsh Assembly 
Government to provide funding and resources for medicines and treatments that 
have been recommended by NICE technology appraisal guidance. This provision has 
to be made within 3 months from the date of publication of the guidance. 
 
If the technology is unlikely to be available in sufficient quantity, or the staff and 
facilities to fulfil the general nature of the guidance cannot be put in place within 
3 months, NICE may advise the Department of Health and the Welsh Assembly 
Government to vary this direction. 
 
Please note that NICE cannot suggest such a variation on the basis of budgetary 
constraints alone. 
 
How would possible NICE guidance on this technology affect the delivery of care for 
patients with this condition? Would NHS staff need extra education and training? 
Would any additional resources be required (for example, facilities or equipment)? 
 
NHS nursing staff would need to be trained in the administration of rituximab. 
However there are sufficient numbers of trained nurses who administer rituximab for 
lymphoma or rheumatological conditions that this would not be an issue.  
No additional resources would be required 
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Rituximab in combination with corticosteroids for treating anti-
neutrophil cytoplasmic antibody-associated vasculitis 


 
Thank you for agreeing to give us your views on the technology and the way it should 
be used in the NHS. 
 
Patients and patient advocates can provide a unique perspective on the technology, 
which is not typically available from the published literature. 
 
To help you give your views, we have provided a template. The questions are there 
as prompts to guide you. You do not have to answer every question. Please do not 
exceed the 8-page limit. 
 
 
 


About you 
 


Your name: MISS LISA RANYELL  
 
 
Name of your organisation: VASCULITIS UK 
 
 
 
Are you (tick all that apply): 
 


- X a patient with the condition for which NICE is considering this technology? 
 
- a carer of a patient with the condition for which NICE is considering this 


technology? 
 


- X an employee of a patient organisation that represents patients with the 
condition for which NICE is considering the technology? If so, give your 
position in the organisation where appropriate (e.g. policy officer, trustee, 
member, etc) 


 
- other? (please specify) 


 
 


I broadly agree with the statement already made by Vasculitis UK, but just wanted to 


add a personal statement about my own experience. 


 


I am a 44 year old female from Leicestershire, working part-time as a 


Complementary Therapist. 
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I started having nosebleeds, sores and crusting in nose in summer 2005 which were 


a mystery to my GP and appeared to disappear by themselves within 6 months. The 


following summer they came back with a vengeance along with ear discharge, pain in 


face, ears and jaw along with fatigue weight loss and other symptoms. After many 


hospital visits I was finally admitted and diagnosed with GPA (Limited Wegners 


Granulomatosis) in October 2006. I started on high dose prednisolone and 


cyclophosphamide, along with a raft of other drugs, at some points taking almost 40 


tablets a day and unable to work for 4 months. 


 


During this initial period I suffered with saddle nose, completely collapsing bridge of 


nose, Bell's palsy, complete deafness in right ear, and showed lesions in lungs and a 


mass (granulomas) close to right temporal lobe. Despite treatment over next 2 years 


with 13 pulses of cyclophosphamide, a year of methotrexate, and constant 


prednisolone never less than 20mg my symptoms progressed and I developed a 


large colonisation of Staph Aureus in my lungs. 


 


During this 2 year period I spent a total of around 12 weeks as an inpatient in hospital 


along with numerous x-ray, CT and MRI scans and weekly outpatient appointments, I 


was able to work sometimes but had at least 10 months off work during this period. In 


general I was very poorly and only the prednisolone was keeping me going. 


 


In 2008 i had a major flare up and was admitted to hospital and checked for Brain 


Tumour, TB and Meningitis at various times along with all the lovely test procedures 


that come with these! Just as it looked like things were getting dire, my consultant 


conferred with a different hospital and they recommended Rituximab. I had my first 


infusions in November 2008. 


 


I was feeling much better within 2 months, and had no adverse reactions to the 


infusions. I had another 2 infusions 6 months later and was completely off steroids 


within a year. 
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I have had minor flare ups since then when we tried to lengthen gap between 


infusions but I am currently just having one infusion every 6 months as maintenance. 


 


I have not had any hospital admissions as an inpatient during the last 4 years since I 


started on Rituximab, I take very few tablets and my quality of life is hugely improved. 


I manage to work between 24 and 32 hours per week. 


 


I strongly believe that this drug saved my life. 
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What do patients and/or carers consider to be the advantages and 
disadvantages of the technology for the condition? 
 
1. Advantages 
(a) Please list the specific aspect(s) of the condition that you expect the technology to 
help with. For each aspect you list please describe, if possible, what difference you 
expect the technology to make. 
 
I believe the main advantages of this technology are:- 
- it is less toxic and generally better tolerated than alternatives. 
- less side effects in most people. 
- does not affect fertility. 
 - reduction in hospital admissions. 
- less monitoring of patients. 
- reduction in number of drugs required by most people. 
- improved quality of life. 
- less relapse. 
 
  
 
 
(b) Please list any short-term and/or long-term benefits that patients expect to gain 
from using the technology. These might include the effect of the technology on: 
  - the course and/or outcome of the condition 
  - physical symptoms 
  - pain 
  - level of disability 
  - mental health 
  - quality of life (lifestyle, work, social functioning etc.) 
 - other quality of life issues not listed above 
 - other people (for example family, friends, employers) 
 - other issues not listed above. 
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What do patients and/or carers consider to be the advantages and 
disadvantages of the technology for the condition? (continued) 
 
2. Disadvantages 
Please list any problems with or concerns you have about the technology. 
Disadvantages might include: 
 - aspects of the condition that the technology cannot help with or might make           
              worse.    
 - difficulties in taking or using the technology 
 - side effects (please describe which side effects patients might be willing to             
              accept or tolerate and which would be difficult to accept or tolerate) 
 - impact on others (for example family, friends, employers) 
 - financial impact on the patient and/or their family (for example cost of travel  
              needed to access the technology, or the cost of paying a carer). 
 
 
 
Disadvantages:- 
-some patients react to the infusions. 
- long infusion time. 
- problems have been reported with white cell counts and ig levels. 
- patients being denied the drug due to cost. 
- long term side effects not yet identified. 
 
 
 
 
 
 
 
 
3.  Are there differences in opinion between patients about the usefulness or 
otherwise of this technology? If so, please describe them. 
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4. Are there any groups of patients who might benefit more from the technology than 
others? Are there any groups of patients who might benefit less from the technology 
than others?  
 
 
 
 
 
 
 
 


 
Comparing the technology with alternative available treatments or 
technologies 
 
NICE is interested in your views on how the technology compares with with existing 
treatments for this condition in the UK. 
 
(i) Please list any current standard practice (alternatives if any) used in the UK. 
 
 
 
 
(ii) If you think that the new technology has any advantages for patients over other 
current standard practice, please describe them. Advantages might include: 
 - improvement in the condition overall  


- improvement in certain aspects of the condition 
 - ease of use (for example tablets rather than injection)  


- where the technology has to be used (for example at home rather than in  
  hospital) 


 - side effects (please describe nature and number of problems, frequency,  
              duration, severity etc.) 
 
 
 
 
 
 
 
(iii) If you think that the new technology has any disadvantages for patients 
compared with current standard practice, please describe them. Disadvantages 
might include:  
 - worsening of the condition overall 
  - worsening of specific aspects of the condition 


- difficulty in use (for example injection rather than tablets) 
- where the technology has to be used (for example in hospital rather than at    
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  home) 
- side effects (for example nature or number of problems, how often, for how  
  long, how severe). 
   


 
 
 
 
 
 
 
 


 


 
Equality and Diversity 
 
NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular protected 
characteristics and others.  Please let us know if you think that this appraisal: 
 
 - Could exclude from full consideration any people protected by the equality 
legislation who fall within the patient population for which [the treatment(s)] is/are/will 
be licensed; 
- Could lead to recommendations that have a different impact on people 
protected by the equality legislation than on the wider population, e.g. by making it 
more difficult in practice for a specific group to access the technology; 
- Could lead to recommendations that have any adverse impact on people with 
a particular disability or disabilities 
 
Please tell us what evidence should be obtained to enable the Committee to identify 
and consider such impacts  
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Research evidence on patient or carer views of the technology 
 
If you are familiar with the evidence base for the technology, please comment on 
whether patients’ experience of using the technology as part of their routine NHS 
care reflects that observed under clinical trial conditions. 
 
 
 
 
 
 
 
 
Are there any adverse effects that were not apparent in the clinical trials but have 
come to light since, during routine NHS care? 
 
 
 
 
 
 
 
 
 
 
 
 
Are you aware of any research carried out on patient or carer views of the condition 
or existing treatments that is relevant to an appraisal of this technology? If yes, 
please provide references to the relevant studies. 
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Availability of this technology to patients in the NHS 
 
 
What key differences, if any, would it make to patients and/or carers if this technology 
was made available on the NHS? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What implications would it have for patients and/or carers if the technology was not 
made available to patients on the NHS? 
 
 
 
 
 
 
 
 
 
Are there groups of patients that have difficulties using the technology? 
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Other Issues 
 
Please include here any other issues you would like the Appraisal Committee to 
consider when appraising this technology. 
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1. SUMMARY 


1.1 Summary and critique of the decision problem in the manufacturer’s submission  


The decision problem is appropriate given the anticipated licensed indication for rituximab in 


granulomatosis with polyangiitis (GPA) and microscopic polyangiitis (MPA). GPA and MPA are two 


major forms of systemic vasculitis associated with the presence of anti-neutrophil cytoplasm 


antibodies (ANCAs) which have comparable clinical features and treatment responses, with subtle 


differences, GPA having higher incidence in the UK. However, the decision problem presented by the 


manufacturer does not fully match that described in the final NICE scope, due to the anticipated 


license. The decision problem described by the manufacturer can be summarised as follows. The 


relevant population includes patients with severe MPA or GPA vasculitis. The intervention, 


rituximab, is a chimeric murine/human monoclonal antibody that binds specifically to the CD20 


antigen expressed on the surface of B cells; it does not bind to hematopoietic stem or CD20-negative 


precursor cells. Rituximab (RTX) depletes peripheral B cells by several potential mechanisms, 


including complement-mediated lysis, antibody dependent cellular cytotoxicity (ADCC)-mediated 


killing, and apoptosis. It is currently licensed for use for several indications. Rituximab received a 


Positive Opinion for the MPA and GPA indication from the Committee for Medicinal Products for 


Human Use (CHMP) in March 2013.
1
 The relevant RTX dose is 375mg/m


2 
once per week for four 


weeks – this represents the dose to be included within the anticipated license, although a dose of two 


times 1g on day 1 and day 15 of the treatment cycle is more commonly used in England and Wales. 


RTX is considered as a treatment for inducing remission in patients with severe MPA or GPA 


vasculitis. The relevant comparator is cyclophosphamide (CYC) – other potentially relevant 


comparators (azathioprine - AZA, methotrexate - MTX, and mycophenolate - MMF) were included in 


the final NICE scope but the manufacturer deems these to be unsuitable for the severe MPA or GPA 


vasculitis population. The outcomes in the clinical section are appropriate and include all those 


specified in the NICE scope with the exception of duration of remission.   


There is a disconnect between the outcome data reported in the clinical effectiveness and cost-


effectiveness sections. The clinical section presents data on proportions of patients who achieve 


partial and complete remission following induction therapy, and presents data on proportions of 


patients who go on to experience limited and severe disease relapses. However in the manufacturer’s 


economic analysis, different levels of treatment response and different relapse severities are not 


modelled. However, the data used to inform the effectiveness parameters in the economic model are 


reported in the clinical section, where these were available from the relevant clinical trials. 
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1.2 Summary of clinical effectiveness evidence submitted by the manufacturer 


1.2.1  Clinical effectiveness of rituximab 


The manufacturer’s submission (MS) identified two RCTs comparing RTX with CYC as induction 


therapy for adults with severe ANCA-associated vasculitis (AAV) (RAVE and RITUXVAS). There 


are no head-to-head RCTs which directly compare RTX with other potentially relevant comparators, 


such as methotrexate (MTX) or mycophenolate mofetil (MMF) for induction of generalised, “severe” 


AAV. The submission did not include a meta-analysis or narrative synthesis and thus reports the 


results (equivalence or superiority) as they are reported in the published studies. The two trials appear 


to be at a low risk of bias, according to assessment by the Cochrane risk of bias tool and the non-


inferiority trial extension of the CONSORT statement (for the RAVE trial).
2,3


 The evidence suggests 


that RTX at 4x375mg/m
2
 is non-inferior to oral CYC in terms of induction of remission in adults with 


AAV and de novo disease, and superior to oral CYC in terms of remission in adults with generalised, 


“severe” AAV who have relapsed one time on CYC (RAVE). The evidence also suggests that RTX at 


4x375mg/m
2
 plus 2-3 IV pulses of CYC is non-inferior to IV pulse CYC in terms of remission in 


adults with generalised, “severe” AAV and de novo disease (RITUXVAS). The evidence only relates 


to induction of remission with these specific regimens in adult populations with generalised, “severe” 


AAV and only the 4x375mg/m
2
 dose is considered to be relevant, due to the anticipated license. 


 


1.2.2  Safety of rituximab 


The MS identified two RCTs comparing RTX with CYC as induction therapy for adults with 


generalised, “severe” AAV (RAVE and RITUXVAS) and only presented evidence from these two 


trials with reference to the safety profile of RTX. According to this evidence, both RTX and RTX plus 


IV pulse CYC appear to have a similar safety profile to oral CYC and IV pulse CYC. Some questions 


about rates of infection and malignancies in the RTX arms of the two trials have been expressed in the 


literature.
4,5


 


 


1.3 Summary of the ERG’s critique of clinical effectiveness evidence submitted 


The submission consists of a systematic review of the effectiveness of RTX for AAV and a summary 


of relevant adverse events data. The systematic review identified 2 relevant, published RCTs 


comparing RTX with CYC for generalised, “severe” AAV (RAVE and RITUXVAS). The 


effectiveness review is inadequately reported in parts. The inclusion and exclusion criteria are not 


consistent with the NICE scope and final decision problem; the restricted scope of the submission was 


justified by the manufacturer based on the limitations of the anticipated licence. The searches were 


inadequate and poorly reported, although this issue was corrected by the manufacturers within their 


response to the ERG’s clarification questions. Methods of study selection and data extraction were not 


reported by the manufacturer. The choice of critical appraisal checklist and criteria is not described or 


justified. The results section of the MS consisted simply of a description or overview of each RCT 
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and its results. There was no meta-analysis or narrative synthesis. The RITUXVAS trial is presented 


as supporting evidence only and RAVE is considered the only “pivotal” trial. However, clinical 


advice received by the ERG, the NICE scope and decision problem criteria, suggest that both trials are 


relevant and that the two trials should be given equal consideration. The submission presents the 


results of subgroup analyses, but there is no published, dateable evidence that these were pre-specified 


and a number of the analyses do not relate directly to the outcomes specified in the decision problem. 


No evidence was identified by the manufacturer comparing RTX with other relevant comparators 


identified in the NICE scope, such as MMF or MTX. In the absence of head-to-head trials comparing 


RTX with these other comparators, a search should have been conducted to identify relevant RCTs for 


an indirect comparison. The ERG identified a number of published (and ongoing) trials evaluating 


MMF and MTX that were potentially appropriate for indirect comparison. 


 


The submission provides a separate summary of the safety profile of RTX for AAV. This was neither 


conducted nor reported as a systematic review. However, this section should have either formed part 


of the efficacy systematic review or should have been a separate, adverse events systematic review. 


No details were given of the inclusion or exclusion criteria, or the study selection or data extraction 


processes for this section the adverse events review. No critical appraisal of the safety evidence was 


conducted beyond the assessments of the RAVE and RITUXVAS trials undertaken for the efficacy 


review. Results consisted only of a simple description or overview of the RAVE and RITUXVAS trial 


evidence. There was no attempt to meta-analyse or synthesise this evidence. 


 


1.4 Summary of cost effectiveness evidence submitted by the manufacturer 


The manufacturer submitted a health economic model to estimate the incremental costs and health 


effects of a treatment sequence beginning with RTX compared to a treatment sequence beginning 


with CYC for the treatment of severe MPA or GPA vasculitis. Cost-effectiveness is presented in 


terms of the incremental cost per quality-adjusted life year (QALY) gained from the perspective of the 


NHS and Personal Social Services (PSS) over a lifetime horizon. The manufacturer’s base case 


analysis presented results for “all patients”, but subgroup analyses were also presented for “treatment 


naïve” patients, patients with “recurrent disease” and patients who were “cyclophosphamide 


intolerant.” The manufacturer’s model takes the form of a Markov model including health states for 


“non-remission”, “complete remission”, “uncontrolled disease” and “dead”. The flow of patients 


through the model depends upon the sequence of treatments received – more lines of therapy are 


available in the RTX arm of the model, which delays the transition to “uncontrolled disease” and 


death (although impacts upon death are minimal). 


 


Based upon an amended version of the manufacturer’s model submitted as part of the manufacturer’s 


response to the clarification questions, the modelled RTX treatment sequence is expected to produce 
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more QALYs than the CYC treatment sequence. Similarly, the RTX treatment sequence is expected 


to be more expensive than the CYC treatment sequence. Based upon the manufacturer’s base case 


analyses, the incremental cost-effectiveness of the RTX treatment sequence compared to the CYC 


treatment sequence is expected to be around £8,544 per QALY gained for “all patients”, £55,175 per 


QALY gained for “treatment naïve” patients, and £43,003 per QALY gained for patients with 


“recurrent disease”. For “cyclophosphamide intolerant” patients, RTX is expected to represent a 


dominant treatment strategy – producing additional QALYs and lower costs than a “best supportive 


care” comparator.   


 


1.5 Summary of the ERG’s critique of cost effectiveness evidence submitted 


The manufacturer’s model has been implemented generally in line with NICE’s Reference Case, 


however there are deviations particularly with respect to the comparators and the outcomes included 


in the model. The ERG critiqued the model with respect to its structure and the use of evidence to 


inform the model’s parameters; this highlighted only a small number of technical errors, but identified 


several parameter values that appear inappropriate. The ERG also identified that not all relevant 


treatment sequences were included in the manufacturer’s model, and that the sequences considered in 


the manufacturer’s base case analyses were not appropriate. The ERG believes the following to 


represent the most important issues and concerns regarding the manufacturer’s submitted economic 


analysis:  


 Several realistic treatment sequences were not modelled for the “all patients” analysis or the 


subgroup analyses. 


 Inappropriate costs and (to a lesser extent) utilities were assumed for the “uncontrolled 


disease” health state (which could be more accurately described in most cases as “grumbling 


disease”). 


 An inappropriate assumption was made that all disease flares lead to immediate re-induction 


therapy – likely leading to a significant over-estimate of the relapse rate and in most 


circumstances (depending upon the use of maintenance therapy to achieve drug maintained 


disease control) an unrealistically quick transition to the “uncontrolled disease” health state. 


 Assumptions around the resource use costs associated with the “remission” and “non-


remission” health states are questionable – the resource use assumed in the “non-remission” 


state in particular seems to be considerably over-estimated. 


 Inappropriate assumptions were made around weight, body surface area (BSA) and wastage. 


Weight and BSA seem to be underestimated, and wastage is not included in the base case 


analyses. 


 The manufacturer assumed that the glucocorticoid prednisone would be given alongside CYC 


or RTX, rather than prednisolone. In a UK context, this is inappropriate. 
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 The manufacturer considerably over-estimated the amount of oral CYC used in a typical 


treatment course.  


 Several important uncertain parameters were not included in the probabilistic sensitivity 


analysis conducted by the manufacturer. 


 


The most important of these issues relates to the treatment sequences modelled by the manufacturer. 


In particular the manufacturer assumed that: i) a second course of RTX would be given to patients 


who initially did not respond to RTX therapy – despite there being no clinical evidence for this; ii) 


patients achieving remission after RTX treatment would receive no maintenance therapy; iii) 


treatment sequences were not modelled in which RTX was given as an induction therapy after CYC 


failure. Clinical advice received by the ERG suggest that each of these assumptions are inappropriate, 


and failing to consider all relevant sequences is likely to produce misleading conclusions with respect 


to the cost-effectiveness of RTX.  


 


1.6 ERG commentary on the robustness of evidence submitted by the manufacturer  


1.6.1 Strengths 


The submission consists of a systematic review of the clinical effectiveness of RTX for generalised, 


“severe” AAV and a summary of relevant adverse events data. The inclusion criteria are generally in 


line with the NICE scope and the decision problem; there are a number of variations that were 


explained with reference to the anticipated licensed dose of RTX for this indication, i.e. induction of 


remission only in adult populations with generalised, “severe” AAV, and for the licensed 


4x375mg/m
2
 regimen only. The MS identified the two relevant RCTs comparing RTX with CYC as 


induction therapy for adults with generalised, “severe” AAV. No relevant head-to-head RCTs were 


missed. Relevant efficacy and safety data from the published articles of the RAVE and RITUXVAS 


trials were extracted and presented in full. Both trials were critically appraised using standard RCT 


risk of bias criteria and were generally correctly appraised as being at a low risk of bias. 


 


The scope of the manufacturer’s economic analysis is generally in line with that proposed by NICE. 


The ERG found very few technical programming errors within the manufacturer’s model. The 


correction of these identified errors had only a minimal impact upon the results of the economic 


analysis. The manufacturer’s model had the inbuilt flexibility that allowed the ERG to investigate 


further relevant treatment sequences with minimal reprogramming. 


1.6.2 Weaknesses and areas of uncertainty 


There are uncertainties concerning efficacy and safety in the specified population because the 


evidence consists only of two short-duration RCTs using different interventions (RTX or RTX+CYC) 
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and comparators (by dose and administration) in slightly different populations and only for induction 


of remission. The evidence base is therefore very limited in size and scope. 


 


It is uncertain if RTX alone will demonstrate equal efficacy and safety in other adult populations or 


children. There are two possible dosing regimens for induction of remission in this population: 


4x375mg/m
2
 (the licensed dose) and 2x1g (the commonly used dose). The effectiveness evidence 


submitted only concerns the 4x375mg/m
2
 dose for induction therapy for patients with de novo disease 


or CYC-relapsed generalised, “severe” AAV patients. It is uncertain whether the 2x1g dose would 


demonstrate equivalent or superior efficacy and/or safety for this population. The question whether 


RTX or RTX+CYC offers the optimum intervention is also uncertain and has been raised in the 


literature. 


 


The submission focuses on RTX against CYC as a comparator. It is uncertain whether RTX without 


CYC would demonstrate equal efficacy and safety if it was compared with IV CYC, which might 


have a better safety profile and which clinical advice suggests is used more often in expert practice in 


the UK. It is also uncertain how RTX compares with other relevant comparators specified in the scope 


and decision problem, such as MMF or MTX, which might be used for similar populations (adult 


patients with generalised, “severe” AAV with and without severe renal impairment respectively). 


Some evidence is available for an indirect comparison to quantify this uncertainty, however the MS 


did not contain such an analysis. The long term efficacy and safety of RTX is also uncertain in the 


specified population beyond 6-18 months.  


 


Finally, the trials appear to be at a low risk of bias, according to assessment by Cochrane and 


CONSORT criteria for superiority and non-inferiority trials, but there are some outstanding questions 


regarding the pre-specified nature of some of the analyses presented in the RAVE trial and the 


reference trial used to establish the non-inferiority criteria. In addition, there is a risk of performance 


and detection bias in the open-label RITUXVAS trial. 


The critical appraisal identified a number of weaknesses within the manufacturer’s economic analysis. 


Key model parameter values (in particular, health state resource use parameters) appear to be highly 


questionable, and the treatment sequences modelled by the manufacturer do not represent all those 


that are clinically plausible and valid. The model does not include all relevant health states or 


comparators, and complete treatment sequences are not modelled. The model is not fully probabilistic, 


and several important parameters are included only as fixed point estimates. Headline cost-


effectiveness results are presented by the manufacturer based upon point estimates of parameters 


rather than as the expectation of their mean. Given these weaknesses, substantial uncertainty remains 
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over whether RTX represents a cost-effective addition to clinically relevant treatment sequences and 


if so, where in the treatment sequence it should be positioned.  


 


1.7 Summary of exploratory and sensitivity analyses undertaken by the ERG 


The ERG amended the manufacturer’s model in order to produce clinically plausible analyses. 


Identified technical errors were fixed, and seemingly inappropriate parameter values were replaced 


with more clinically plausible estimates. The most important of these related to the costs associated 


with the “uncontrolled disease” health state. The ERG amended the manufacturer’s model in order to 


analyse appropriate treatment sequences. In particular, the assumption that some patients received two 


courses of RTX treatment was removed, an assumption was added that patients induced into 


remission through RTX treatment went on to receive AZA maintenance therapy, and the inclusion of 


RTX at different points in the treatment pathway was considered. This allowed the ERG to address 


two important questions: i) does the inclusion of RTX in the treatment sequence increase health 


benefits compared to the current treatment sequence? and ii) if so, where is the most cost-effective 


place in the pathway to position RTX? 


These analyses suggest that adding RTX to the standard treatment sequence is associated with an 


incremental cost effectiveness ratio (ICER) of approximately £10,699 to £12,851 per QALY gained – 


provided RTX is only used after CYC treatment has been exhausted. Moving RTX forwards in the 


treatment sequence (as first- or second-line treatment in “treatment naïve” patients who are able to 


receive two courses of CYC, or as first-line treatment in “recurrent disease” patients who are only 


able to receive one course of CYC) is associated with much higher ICERs – ranging from £50,842 to 


£317,038 per QALY gained for different patient groups and treatment sequences. In patients who are 


intolerant to CYC, or unable to take further CYC due to a high lifetime cumulative dose, the ICER 


associated with RTX compared to “best supportive care” is expected to be approximately £10,699 to 


£11,277 per QALY gained, although these analyses are limited and may be biased in favour of RTX 


due to the exclusion of potentially relevant comparator treatments such as MMF. 


 


Given the limitations associated with the manufacturer’s model, considerable uncertainty remains 


around the cost-effectiveness of RTX.  


 


1.8 Further issues relating to implementation 


A number of issues relating to implementation of RTX treatment were raised by the clinical advisors 


to the ERG: 


 Rituximab as maintenance treatment, and for treating disease flares. RTX is currently 


used off-label for the treatment of patients with vasculitis – for induction, maintenance, and 
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the treatment of disease flares. Ongoing trials are investigating the use of RTX in these 


indications. This appraisal only addresses the use of RTX as a remission induction therapy. 


The clinical advisors to the ERG highlighted that there may be practical difficulties associated 


with inducing remission with RTX and then not providing further RTX treatment for disease 


maintenance and the treatment of disease flares. 


 Target population. The decision problem addressed in this appraisal focusses upon patients 


with severe GPA or MPA vasculitis. However, clinical advisors to the ERG noted that RTX is 


used off-label for patients with lower severity and for patients with other types of vasculitis. 


In addition, the clinical advisors to the ERG were keen to emphasise that RTX is not proven 


in patients with very severe, life-threatening forms of GPA or MPA vasculitis. 


 Co-prescribing with cyclophosphamide. One of the key clinical trials of RTX in severe 


GPA or MPA vasculitis, RITUXVAS, involved combination treatment with CYC. It is 


anticipated that this will not be included on the RTX license and this combination has not 


been considered in the economic evaluation presented in the MS. However, this may need to 


be considered in future – the clinical advisors to the ERG suggest that this may be particularly 


important for patients with very severe, life-threatening vasculitis. Co-prescribing with CYC 


and RTX may also prevent future damage, by providing more rapid early control of 


generalised and severe disease. 
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2. BACKGROUND  


2.1 Critique of manufacturer’s description of underlying health problem 


The manufacturer’s description of the extent of the underlying health problem and the risks associated 


with AAV is relatively brief. It is noted that GPA (also known as Wegener’s granulomatosis (WG) 


and MPA are two major forms of systemic vasculitis associated with the presence of anti-neutrophil 


cytoplasm antibodies (ANCAs) which have comparable clinical features and treatment responses. It is 


stated that collectively these are referred to as AAV (ANCA-associated vasculitis). Other types of 


ANCA-associated vasculitis are not mentioned (for example, eosinophilic granulomatosis with 


polyangitis (EGPA), though this may be reasonable since the rituximab (RTX) license is likely to only 


include GPA and MPA populations and these share many clinical features.
6
 It is estimated that GPA 


accounts for approximately half of AAV in Northern Europe, with one third accounted for by MPA 


and the remainder being EGPA.
6
 However a brief description of the relative population sizes of 


different types of ANCA-associated vasculitis, combined with an explanation of why RTX is only to 


be indicated for GPA and MPA, may have been useful. 


 


In the MS, the manufacturer states that they estimate the total MPA and GPA population to be 13,000 


patients annually, based upon prevalence data from a 2012 epidemiological study (see MS p.20).
7,8


 It 


is further estimated that the number of patients that would be eligible for RTX would be 1,660 


annually based upon the proposed license being restricted to severe GPA or MPA and induction 


therapy only. However, the specific figures (prevalence, incidence, severity breakdown) used to 


estimate these figures are not stated. Watts et al. (2012) estimate that the combined average annual 


incidence of GPA and MPA in Norfolk, UK between 1988 and 2010 was 17.2 per million people, and 


estimate that prevalence was 209 per million people at the end of 2008.
7
 Based upon these figures and 


a population of approximately 56 million for England and Wales, the incidence of GPA and MPA 


combined would appear to be approximately 963 patients per year, with a prevalence of 


approximately 11,700 patients. It is therefore slightly unclear how the manufacturer arrived at their 


patient population estimate, or how they transformed this into a relevant patient population for RTX. 


Market research indicating that approximately 5,000 patients per annum are treated with induction 


therapy is quoted,(see MS
8
 p.20) and the manufacturer states that their evidence suggests that one 


third of these are defined as having severe disease, but no further details are provided. 


 


The manufacturer’s description of the risks associated with AAV is adequate. It is stated that early 


studies showed high 1- and 2-year mortality rates, but that these have been reduced considerably by 


the introduction of treatment with cyclophosphamide (CYC). A 5-year survival rate of 82% is quoted 


by the manufacturer, although it is noted that considerable morbidity is associated both with the 


disease and its treatment – with 20% of survivors having significant renal disease (see MS p.21).
8,9
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It is noted that disease onset usually occurs at 65-74 years, although it can occur at any age.
8,10


 


Increasing age and renal involvement at diagnosis are indicative of a poor prognosis. After achieving 


disease remission the likelihood of relapse varies according to disease-type but is highest in GPA; up 


to 50% of patients will relapse within 5 years, even with maintenance immunosuppression. Each 


relapse carries a risk of subsequent critical organ damage.
9,11


 


 


The MS states that therapies used to treat AAV are associated with substantial toxicities that 


frequently result in severe and permanent patient morbidity and mortality.
8,12


 Of particular 


importance, treating AAV with cyclophosphamide (CYC) can lead to opportunistic infections, bone-


marrow suppression, hemorrhagic cystitis, infertility, and cancer, in particular hematopoietic and 


bladder malignancies (see MS p.21).
8,13,14


 It is stated that cumulative exposure to CYC is a significant 


risk factor for adverse events and mortality (see MS p.22).
8
 Due to these risks, the MS states that there 


are specific situations where the avoidance of CYC treatment is desirable: 


 Females who have not yet completed their family and who are at risk of CYC-induced 


premature menopause. 


 Where there has been a previous uroepithelial malignancy. 


 Where there is intolerance of CYC due to side-effects or cytopenia. 


 Where there is a high risk of infection. 


 


The MS also states that there are substantial morbidities associated with a repeated and prolonged 


course of glucocorticoids. It is stated that infections are a well-known complication of 


glucocorticoids, especially in the treatment of vasculitis (see MS p.22),
8,15


 and that other known 


complications of steroid therapy include new-onset diabetes, osteoporosis, avascular necrosis, peptic 


ulcers and cataracts.
8,16


 


 


2.2 Critique of manufacturer’s overview of current service provision  


The manufacturer’s description of current service provision is adequate although some discussion 


around specific points is required. The ERG and our clinical advisors suggest that the full range of 


treatment options for patients are not described within the MS. 


 


As the manufacturer states, there is no NICE guidance on AAV treatment. Instead, the MS focusses 


upon guidelines for the management of AAV produced by the British Society of Rheumatology 


(BSR) and the European Vasculitis Study Group (EUVAS).
9,17


  


 


The MS states that management of AAV involves three phases; remission induction, remission 


maintenance and treatment of relapse. Treatment is tailored according to severity and extent of 







 


11 


 


disease, and the level of immunosuppression reflects the severity of the vasculitis. CYC is the 


standard remission induction agent, given either daily orally or through IV pulses and is usually given 


for 3-6 months, adjusted for age, body weight and renal function. CYC is usually given with oral or 


IV corticosteroids such as prednisolone or methylprednisolone. For aggressive disease, 


plasmapheresis can be used in addition to standard therapy. 


 


The MS states that to maintain remission, CYC therapy may be continued for up to 6 months, along 


with tapered doses of prednisolone. Azathioprine (AZA) or methotrexate (MTX) may be substituted 


for CYC after successful remission of disease. Mycophenolate Mofetil (MMF) or leflunomide may be 


used as alternatives if patients are intolerant to AZA or MTX, or due to lack of efficacy. 


 


The MS states that patients may continue maintenance therapy/immunosuppression for up to 5 years. 


The MS states that relapses are classified as minor or major, according to the absence or presence of 


threatened vital organ function. Minor relapse is treated with an increase in prednisolone dose 


whereas major relapse is treated with CYC as in remission induction and an increase in prednisolone; 


intravenous methylprednisolone or plasma exchange may be considered.
8
 


 


The MS states that disease that is refractory to full dose CYC and prednisolone is rare. More 


commonly, optimal doses are not tolerated or high cumulative exposure to CYC and prednisolone 


lead to alternative agents being considered. The MS states that for relapses on AZA or MTX a switch 


to MMF or leflunomide may be considered. 


 


While the ERG and our clinical advisors broadly agree with the treatment pathway outlined by the 


manufacturer, some clarification is required. Firstly, although the EUVAS guidelines recommend oral 


or IV CYC, it is stated that IV treatment may result in higher remission rates and lower risk of side 


effects, although it may also be associated with a  higher relapse rate.
17


 IV treatment leads to a lower 


cumulative dose of CYC per treatment cycle compared to oral treatment. The oral CYC dose 


recommended by the BSR,
9
 2mg/kg/day, would lead to a total dose of approximately 25,568mg over a 


6 month period (for a patient weighing 70kg). The IV CYC dose recommended by the BSR, 15mg/kg 


every two weeks for three pulses, followed by the same dose administered at 3-week intervals, would 


lead to a total dose of approximately 10,500mg over a 6 month period (for a patient weighing 70kg). 


Recognising that high cumulative CYC doses are indicative of increased risks of adverse events, the 


ERG and our clinical advisors believe that the difference between IV and oral CYC as treatment 


options is not highlighted adequately by the manufacturer. In particular, the administration of IV CYC 


rather than oral CYC may allow a greater number of courses of CYC to be given.  
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In addition, the ERG and our clinical advisors believe that the manufacturer has not adequately 


considered all treatments that may be used to induce remission in patients with AAV. Although CYC 


represents the clear treatment of choice (other than RTX) in patients with severe AAV, other options 


do exist and these are not adequately considered within the MS. For a patient who already has a high 


cumulative exposure to CYC, clinicians may offer alternatives such as MTX, MMF, leflunomide, 


higher dose AZA, abatacept or infliximab, or combinations of these. Several of these may not be 


licensed, but our expert advisors suggest that they are used to control disease in patients who have 


already received CYC (or are intolerant of it or do not wish to receive it), and play a part in many 


treatment sequences. Importantly, the particular treatment chosen will depend upon individual patient 


characteristics. For patients with rapidly progressive severe renal disease, plasma exchange represents 


a recommended treatment option.
9,17


 When considering the AAV disease and treatment pathway as a 


whole, it is important to recognise these options. 


 


With respect to remission-maintenance, it is notable that EUVAS recommend treatment with a 


combination of low-dose glucocorticoid and either AZA, leflunomide or MTX (the BSR guidance 


mentions only AZA and MTX) – and it is recommended that this treatment is continued for at least 18 


months.
17


 This is of particular importance considering the manufacturer’s decision to model a 


treatment pathway in which patients who achieve remission after treatment with RTX receive no 


maintenance therapy (see Section 5.2.2). The ERG and our clinical advisors believe that this does not 


reflect a realistic or current treatment pathway. 


 


With regard to the treatment of relapses, the ERG and our clinical advisors agree with the 


manufacturer that these are treated in very different ways depending upon their severity and location. 


The ERG believes that this is important to bear in mind when considering the manufacturer’s 


economic model, which does not differentiate between minor and major relapses (see Section 5.2.2). 


 


The ERGs clinical advisors suggest that the description of the disease pathway given by the 


manufacturer is misleading. For instance, it is stated that “Although many patients achieve remission 


with expert care, they usually experience disease flares when therapy is tapered or discontinued” (see 


MS p.25).
8
 Our clinical advisors suggest that most patients achieve disease remission and that in fact 


disease relapse is not inevitable given appropriate maintenance treatment. The remission-maintenance 


phase of the treatment pathway has at least two components – a component whereby disease control is 


maintained using drug treatment, first at a standard dose and then at a tapering dose. This is followed 


by a second component whereby drug-free disease control is maintained. The first and second 


components may be of differing lengths (sometimes drug treatment is given for more than 5 years), 


but appropriate maintenance lessens the frequency of flares and also reduces their severity such that 







 


13 


 


relatively moderate treatment adjustment (rather than re-induction treatment) may be sufficient to 


regain disease control. 


 


Finally, the ERG acknowledges that RTX is already being used to treat AAV in the NHS, as stated by 


the manufacturer. In particular, the NHS Commissioning Board have stated that they intend to 


commission RTX for AAV, for patients with relapsing disease, with primary treatment failure or with 


adverse reactions or contraindications to CYC.
8,18


 As the MS states, the NHS Commissioning Board 


describe four different situations where RTX would be routinely funded for AAV:
18


 


 Initial remission induction agent in newly diagnosed patients where avoiding CYC is 


desirable 


 As a remission induction agent when CYC has not been effective 


 As a remission induction agent at time of first relapse 


 As a remission maintenance agent. 


 


The ERG also acknowledges the manufacturer’s statement that a dosing schedule of 1,000mg of RTX 


on Day 1 and Day 15 of the treatment cycle is commonly used for the treatment of AAV in the UK. 


While the ERG’s clinical advisors suggest that the use of RTX for treating AAV is not yet widespread 


in the UK (with the exception of a small number of centres), it is accepted that the 2 times 1,000mg 


dose is more often used than the four times 375mg/m
2 


that forms the basis of the anticipated license 


indication. 
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3. CRITIQUE OF MANUFACTURER’S DEFINITION OF DECISION PROBLEM 


A summary of the decision problem defined in the NICE scope
19


 and addressed in the MS is shown in 


Table 1. Where the decision problem addressed is different from that in the NICE scope the rationale 


for the difference is as given by the manufacturer in the MS (see MS p.31-32).
8
 


 


Table 1: Decision problem (see MS p.31-32) 


 Final scope issued by 


NICE 


Decision problem 


addressed in the 


submission 


Rationale if different from the 


scope 


Population  People with anti-neutrophil 


cytoplasmic antibody 


associated vasculitis  


People with severe ANCA-


associated vasculitis (GPA 


or MPA) 


In line with the proposed license 


for rituximab 


Intervention Rituximab in combination 


with corticosteroids  


Rituximab in combination 


with corticosteroids for 


induction treatment only. 


In line with the proposed license 


for rituximab 


Comparators Treatment strategies 


without rituximab, 


including 


cyclophosphamide, 


azathioprine, methotrexate, 


and mycophenolate (in 


combination with 


corticosteroids)  


Cyclophosphamide (in 


combination with 


corticosteroids) for induction 


of remission. 


 


Patients intolerant to 


cyclophosphamide may 


receive alternative induction 


treatments including 


azathioprine, methotrexate, 


and mycophenolate (in 


combination with 


corticosteroids) 


Clinical opinion has informed us 


that with the exception of patients 


intolerant to cyclophosphamide, 


cyclophosphamide is the standard 


of care in the induction of 


remission, with the use of other 


agents usually reserved for less 


severe forms of AAV. 


 


The RAVE study compared 


rituximab with 


cyclophosphamide. We have no 


evidence of rituximab directly 


compared to other induction 


agents in the target population.  


Outcomes The outcome measures to 


be considered include:  


 mortality  


 remission rate and 


duration of remission  


 number and severity of 


relapses  


 change in renal function  


 cumulative dose of 


immunosuppressants  


 adverse effects of 


treatment  


 health-related quality of 


life.  


The following outcome 


measures were included 


based on the evidence 


available: 


 mortality 


 remission rate and 


duration of remission 


 relapse rates 


 cumulative dose of 


immunosuppressants 


 adverse effects of 


treatment  


 health-related quality of 


life 


Not all the outcomes outlined in 


the final scope could be included 


due to limitations in the evidence 


base. 


 


The RAVE clinical study has 


provided information related to 


relapse rates, however, we have 


not been able to model the 


severity of individual relapses due 


to limitations in the data. 


Economic 


analysis 


The reference case 


stipulates that the cost 


effectiveness of treatments 


should be expressed in 


terms of incremental cost 


per quality-adjusted life 


year.  


 


The reference case 


stipulates that the time 


horizon for estimating 


clinical and cost 


Same as the scope - 
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 Final scope issued by 


NICE 


Decision problem 


addressed in the 


submission 


Rationale if different from the 


scope 


effectiveness should be 


sufficiently long to reflect 


any differences in costs or 


outcomes between the 


technologies being 


compared.  


 


Costs will be considered 


from an NHS and Personal 


Social Services 


perspective.  


Subgroups to 


be considered 


People for whom 


cyclophosphamide is 


contraindicated  


 


The following subgroups 


were explored: 


 Patients with de novo 


disease 


 Patients with prior 


exposure to 


cyclophosphamide  


 Patients for whom 


cyclophosphamide is 


contraindicated  


 


The RAVE study included 


patients with either newly 


diagnosed or relapsing disease. 


The study reported significantly 


different outcomes based on prior 


exposure to cyclophosphamide.  


 


Due to the limitations in the 


available evidence we have 


undertaken scenario analyses for 


patients who are considered 


intolerant to cyclophosphamide 


and are receiving alternative 


induction agents (azathioprine, 


methotrexate, and 


mycophenolate). 


Special 


considerations


, including 


issues related 


to equity or 


equality  


 Cyclophosphamide is known 


to reduce the fertility of both 


males and females. 


Rituximab offers an 


effective alternative to 


patients looking at 


preserving their fertility 


without compromising on 


the effectiveness of their 


treatment. 


 


 


3.1 Population 


The patient population addressed by the manufacturer’s statement of the decision problem differs 


from that described in the final NICE scope.
19


 Whereas the NICE scope intended for the appraisal to 


address all patients with ANCA-associated vasculitis, the MS only considers patients with what the 


manufacturer defines as “severe” MPA or GPA vasculitis. The rationale for this is that the anticipated 


RTX license will only cover this more limited population. In addition, the two pivotal randomised 


controlled trials (RCTs) upon which the appraisal rests, RAVE and RITUXVAS, only included 


patients with GPA and MPA AAV. However, the ERGs clinical advisors suggest that other types of 


ANCA-associated vasculitis may also receive RTX (and in fact do so in clinical practice in England 


and Wales). It may also be used in less severe AAV in specific patients – for example, women who 
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wish to become pregnant. However, given the anticipated licensed indication, it seems appropriate 


that the MS focuses upon “severe” GPA and MPA vasculitis. 


 


The fact that the manufacturer focuses upon a population with “severe” GPA or MPA vasculitis 


creates further problems, since the definition of severity is not clear-cut, and the population included 


in the RAVE and RITUXVAS trials differed. In Section 8 of the MS, it is stated that the estimated 


numbers of patients that would be eligible for RTX treatment are based upon the disease severity 


classification used in RAVE – the manufacturer assumes that one third of patients have severe disease 


(see MS p.181).
8
 In RAVE, only patients with “severe” disease were recruited – these patients were 


defined as those with one or more of the major BVAS/WG items, or disease severe enough to require 


treatment with CYC. However, it is notable that the RAVE trial excluded patients with severe disease 


who required mechanical ventilation because of alveolar haemorrhage, and patients with a serum 


creatinine level of greater than 4.0mg/dL attributed to underlying AAV disease – thus the clinical 


evidence submitted is not relevant for all patients with severe disease. The ERG’s clinical advisors 


have suggested that the exclusion criteria applied in RAVE mean that patients with severe renal 


disease were excluded, as well as patients with other life-threatening forms of the disease (such as 


life-threatening lung haemorrhage and severe cerebral vasculitis). 


The EUVAS and BSR guidelines categorise severe ANCA-associated vasculitis as disease including 


renal or other vital organ failure, with serum creatinine of greater than 500μ/mol/litre (5.6mg/dL). 


Hence it seems that these patients would actually have been excluded from the RAVE trial.
9,17


 Under 


these guidelines, the RAVE definition of severe disease appears closer to what is classified as 


“generalised” disease – where vital organ function is threatened and serum creatinine is less than 


500μ/mol/litre (5.6mg/dL). In their response to clarification questions, the manufacturer stated that the 


definition of severe renal disease is problematic, and that some patients included in RAVE, and 


particularly in RITUXVAS, may have been regarded as having severe renal disease.
20


 However, the 


ERG’s clinical advisors suggest that since patients with serum creatinine of greater than 


500μ/mol/litre were excluded from RAVE conclusions cannot be made upon the effectiveness of RTX 


in this group. Also, RITUXVAS included few of these patients, and administered RTX in 


combination with CYC – hence this study cannot be used to show that RTX monotherapy is effective 


in patients with severe renal disease. In this report, the ERG refer to the population included in the 


RAVE trial as generalised, “severe”, but recognise that according to other definitions this population 


may be classed as having “generalised” disease, and that patients with the most severe disease are 


excluded.  


In their response to clarification questions the manufacturer also stated the following (see 


manufacturer’s Clarification Response,
20


 p.27): 
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“Patients with the most severe forms of pulmonary haemorrhage were excluded from both RAVE and 


RITUXVAS because mortality is high and physicians are generally reluctant to recruit critically ill 


patients to this type of trial. However, time to remission for patients with less severe lung 


haemorrhage was a secondary end-point in RAVE and there was no difference between CYC and RTX 


groups. Expert opinion believes that there would be no reason to think responses in severe pulmonary 


haemorrhage would be any different.  


 


Expert practice, and their advice to others, is to use rituximab for the most severe forms of pulmonary 


haemorrhage because the major cause of death is infection in the second or third intensive care week 


and they regard the infection risks of RTX and steroids as being easier to manage than those with 


CYC and steroids.” 


 


The clinical advisors to the ERG disagree with this statement. Whilst opinion may be split with 


respect to the most appropriate treatment for patients with severe pulmonary haemorrhage, the 


suggestion that this is a majority view appears to be misleading. 


There is an additional question as to whether the population included in the RAVE trial (which forms 


the basis of the manufacturer’s economic evaluation) represents a population relevant for the UK 


population. The manufacturer states that the RAVE study recruited mainly in the United States and 


the Netherlands, and that the average body surface area (BSA) of included patients was 1.998m
2
, with 


an average weight of 87kg (although other evidence submitted by the manufacturer suggested that the 


average weight was actually 85.1kg).
21


 The manufacturer states that this weight and BSA is not 


reflective of UK patients, and instead an average BSA of 1.79m
2
 and an average weight of 67kg was 


assumed based upon estimates for UK cancer patients (see MS p.138).
8
 This is important due to the 


weight and BSA-related doses of several of the treatments included in the manufacturer’s economic 


model.   


Finally, in the MS it is stated that “only RAVE… reflects the license and scope of this appraisal” (see 


MS p.91).
8
 The ERG disagree with this statement, since the RAVE trial only considers a subset of the 


final NICE scope’s population, interventions and outcomes. 


3.2 Intervention 


Rituximab is a chimeric murine/human monoclonal antibody that binds specifically to the CD20 


antigen expressed on the surface of B cells; it does not bind to hematopoietic stem or CD20-negative 


precursor cells. RTX depletes peripheral B cells by several potential mechanisms, including 


complement-mediated lysis, antibody dependent cellular cytotoxicity (ADCC)-mediated killing, and 


apoptosis. It is currently licensed for use for several indications. It received a Positive Opinion for the 
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MPA and GPA indication from the Committee for Medicinal Products for Human Use (CHMP) in 


March 2013.
1
  


 


The intervention described in the MS differs slightly from that described in the final NICE scope due 


to its anticipated license indication. The final scope did not specify whether the intervention would be 


considered for induction, maintenance, or relapse therapy. However the manufacturer anticipates that 


the intervention will be licensed only for induction therapy and so only this indication is considered in 


the MS. This is despite the fact that the RAVE trial included the treatment of flares with RTX, and 


other clinical trials have studied maintenance treatment with RTX. This causes some problems for the 


decision problem faced in the appraisal, because the ERG’s clinical advisors state that it is very 


unlikely that patients who achieve remission through treatment with RTX would go on to receive no 


maintenance therapy. It is more likely that these patients would receive maintenance therapy with 


RTX or another treatment (such as AZA) – yet in the MS the manufacturer models a treatment 


pathway in which no maintenance therapy is received by patients induced into remission by RTX (see 


Section 5.2.2). Our clinical advisors suggest that patients treated successfully with RTX will regain 


their B-cells over time and are therefore likely to relapse, suggesting that without maintenance therapy 


disease may be badly controlled. Given that the manufacturer’s economic model is based primarily on 


the RAVE trial which included no maintenance treatment in the RTX arm, and that the anticipated 


license will not include RTX as a maintenance therapy, this represents an important issue. Given the 


anticipated license, and advice received by the ERG from our clinical advisors, it would appear 


appropriate to assume that patients who achieve remission on RTX then receive maintenance therapy 


with AZA – representing the maintenance treatment received only in the CYC arm of the RAVE trial. 


It is also important to note that in the manufacturer’s economic model it is assumed that patients who 


initially do not respond to RTX treatment are immediately given a second course of RTX, offering a 


further chance of achieving remission. Such retreatment has not been studied in any of the evidence 


submitted by the manufacturer, but it appears not to be ruled out by the anticipated license. The 


manufacturer states that they modelled this sequence based upon expert opinion. However advice 


received from the ERG’s clinical advisors is contrary to this – suggesting that there is no evidence in 


favour of this and that it would be more likely that an alternative therapy would be tried.  


3.3 Comparators 


The comparators defined in the final NICE scope were “Treatment strategies without rituximab, 


including cyclophosphamide, azathioprine, methotrexate, and mycophenolate (in combination with 


corticosteroids)”,
19


 while the comparator included in the manufacturer’s submission is 


“Cyclophosphamide (in combination with corticosteroids) for induction of remission. Patients 


intolerant to cyclophosphamide may receive alternative induction treatments including azathioprine, 
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methotrexate, and mycophenolate (in combination with corticosteroids)”.
19


 In the manufacturer’s 


economic evaluation, the base case analyses compare a treatment strategy that includes two courses of 


RTX followed by one course of CYC to a treatment strategy that includes two courses of CYC. Other 


treatments are not included in the treatment strategies for any analyses. Even for the subgroup 


analysis of patients who are intolerant to CYC, the administration of other treatments was not 


modelled – it is instead assumed that patients enter an “uncontrolled disease” health state. This 


appears to be because no direct head-to-head evidence is available comparing RTX to treatments 


other than CYC. No indirect comparisons against other treatments were undertaken. 


While the ERG agrees that CYC represents the most relevant comparator for treatment to induce 


remission, in a disease such as vasculitis in which multiple relapses and remissions are possible, it is 


important to accurately model realistic treatment sequences in order to accurately reflect the lifetime 


impact of adding new lines of treatment, and because treatments may be positioned at different places 


within the treatment pathway. It is relevant to note that early results of the MYCYC trial 


(investigating MMF compared to CYC for remission induction in patients with severe or moderate 


ANCA-associated vasculitis) recently published in abstract form, suggest that MMF provides similar 


remission rates compared to CYC, although non-inferiority has not yet been proven.
22


 Expert clinical 


advice received by the ERG suggests that the absence of other potentially useful induction treatments 


in the treatment pathway included in the manufacturer’s model as well as the absence of maintenance 


therapy in the RTX arm, is likely to predispose patients to transit into an “uncontrolled disease” health 


state much more quickly than is realistic. In fact, our advisors suggest that the “uncontrolled disease” 


health state may in itself be unrealistic – this is discussed in Section 5.3. However, considering that 


subsequent induction treatment with interventions such as MTX, MMF or AZA is excluded from both 


arms of the manufacturer’s model the impact may be relatively minor. The ERG suggests that what is 


likely to be most important is a consideration of whether RTX represents an additional treatment in 


the treatment pathway, or whether it replaces another treatment. The manufacturer’s model implicitly 


assumes that RTX offers an additional line of therapy, since two courses of RTX may be received 


followed by one course of CYC – 3 lines of treatment in total, compared to the 2 courses of CYC 


modelled in the control arm. 


Advice received by the ERG from our clinical advisors suggests that RTX is likely to represent an 


additional treatment option, but that this may be due to patients receiving the same number of courses 


of CYC over their lifetime, but with the addition of one course of RTX (more courses of RTX may be 


given over time if initial treatment is successful, but this is not expected to be included in the 


anticipated license). However, advice received by the ERG also suggests that a key treatment 


sequence not explicitly modelled by the manufacturer involves initial treatment with CYC, followed 


by RTX treatment to induce subsequent remission. It appears that this would not be excluded by the 
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anticipated license, and also reflects the treatment pathway suggested by the NHS Commissioning 


Board.
18


 


Evidence on the use of RTX and CYC (and other potentially relevant comparators) is limited when 


considering the effectiveness of second, third or subsequent courses of treatment. Some data are 


available from the RAVE trial with regard to effectiveness in newly diagnosed patients compared to 


effectiveness in patients with recurrent disease. These two groups of patients each made up 


approximately half of the RAVE trial population (approximately 50 patients in each randomised 


treatment group, for each population group). Hence these data are uncertain. However, given the 


importance of treatment sequences in this appraisal, the ERG believes that these data are important. It 


is noteworthy that no data are presented by the manufacturer for patients who are intolerant to CYC. 


Hence the subgroup cost-effectiveness analysis presented for this group is questionable. There may be 


no a priori reason to expect the effectiveness of RTX to differ in patients intolerant to CYC, but in an 


economic evaluation the comparator should reflect an alternative to CYC such as MTX, MMF or 


leflunomide rather than no treatment.  


3.4 Outcomes  


3.4.1 Outcomes in clinical effectiveness section 


The outcomes presented in the clinical section of the MS are appropriate and match those included in 


the NICE scope, with the exception of duration of remission.  


3.4.2 Relevance of outcome data to cost-effectiveness model 


The outcome data used in the manufacturer’s economic model are drawn almost exclusively from 6-


month data from the RAVE trial. Data from RITUXVAS are not used (presumably due to the RTX 


intervention being a combination therapy, which is not considered in the appraisal) and longer term 


data from the RAVE trial are used only to estimate relapse rates. Not all the outcomes listed in the 


final NICE scope are incorporated into the economic model. Mortality, remission rates, relapse rates, 


cumulative dose of immunosuppressants, adverse effects of treatment and health-related quality of life 


(HRQoL) are all included but different severities of relapse and changes in renal function were not 


modelled. In addition, mortality rates were not derived from the RAVE trial due to the low number of 


deaths observed; instead an alternative cohort study data source was used to inform these parameters. 


Remission rates for first and second courses of CYC treatment were derived from the RAVE trial, 


however assumptions had to be made regarding the effectiveness of a second course of RTX. Relapse 


rates were available from the RAVE trial and could be estimated for treatment naïve patients and 


patients with recurrent disease – these differential rates were tested in the manufacturer’s sensitivity 


analyses and rates based upon data from all patients included in RAVE were applied in the base case 


analyses (for first and second relapses). Although the cumulative dose of immunosuppressants such as 
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prednisolone and methylprednisolone observed in the RAVE trial were included in the model, these 


were assumed to be equal in the two treatment arms.   


Advice received from the ERG’s clinical advisors suggests that the key weaknesses in the 


manufacturer’s economic evaluation with respect to the inclusion of relevant outcome data involved 


the failure to model relapses of different severity – since treatment options and the disease pathway 


depend critically upon whether a minor or major relapse is experienced. Data on relapse severity were 


available from the RAVE trial and are presented in the clinical section of the MS (for example, see 


Table 15 on p.68 of the MS).
8
 The clinical advisors to the ERG also suggest that the failure to model 


different levels of treatment response may be important. The manufacturer’s model defines four 


health states – “complete remission”, “non-remission”, “uncontrolled disease” and “death”. Complete 


remission is defined by a BVAS/WG score of 0 and a successful taper of glucocorticoid therapy at 6-


months after randomisation, as defined in the RAVE trial. However, the ERG’s clinical experts 


suggest that a proportion of patients are likely to achieve a BVAS/WG score of 0 but may still be 


receiving glucocorticoid treatment at 6-months. Data on such patients are presented in the clinical 


section of the MS – 80.8% of RTX patients and 66.3% of CYC patients achieved a BVAS/WG score 


of zero, while only 63.6% and 53.1% respectively achieved a BVAS/WG score of 0 and a successful 


glucocorticoid taper at 6-months. Patients who achieve remission without a complete glucocorticoid 


taper are likely to have a different quality of life and resource use profiles compared to patients who 


do not achieve a BVAS/WG score of 0, but these patients are classified as non-responders in the 


economic model and go on to receive a second course of treatment. The difference in the proportion 


of patients who achieved complete remission and remission without a completed glucocorticoid taper 


was similar in the RTX and CYC groups in the RAVE trial, and therefore the relative impact of not 


including a health state for these “non-complete responders” in the economic model may be minor – 


however the knock-on impacts on subsequent treatments, costs and effectiveness in the economic 


model is unknown. 


3.5 Other relevant factors 


The manufacturer’s submission does not include discussion of relevant equity considerations. 
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4. CLINICAL EFFECTIVENESS 


This chapter provides an overview and critical appraisal of the clinical effectiveness review submitted 


by the manufacturer. It presents details of the principal trial evidence and offers a critique of the 


review in relation to the decision problem and the conduct of each stage of the manufacturer’s 


submitted review, i.e. the searches, the processes of study selection, data extraction, quality 


assessment (including tools used), and method of synthesis (see Sections 4.1 – 4.1.5). This is followed 


by the ERG’s own critique and commentary on the included trial evidence and an examination of any 


potentially relevant evidence not covered in the manufacturer’s submission. Finally, this section 


describes the possible conclusions to be drawn from the clinical effectiveness review, and the 


uncertainties and limitations affecting the evidence. 


 


4.1 Critique of the methods of review(s) 


The submission consists of a systematic review of the effectiveness of RTX for AAV and a summary 


of relevant adverse events data. The systematic review identified 2 relevant, published RCTs 


comparing RTX with CYC for AAV (RAVE
23


 and RITUXVAS
24


). No evidence was identified 


comparing RTX with other relevant comparators such as AZA, MMF or MTX. Non-RCT evidence 


satisfying the inclusion criteria was identified and tabulated. Relevant data from the published articles 


of the RAVE and RITUXVAS trials were extracted and presented in full. Both trials were critically 


appraised using standard superiority RCT criteria. The findings of RAVE and RITUXVAS were 


reported, but no synthesis was performed. In the absence of head-to-head trials comparing RTX with 


other comparators listed in the scope and decision problem, a search should have been conducted to 


identify relevant RCTs for an indirect comparison. 


 


The MS includes a systematic review of the clinical effectiveness evidence. However, the review is 


inadequately reported in parts. The inclusion and exclusion criteria are not consistent with the NICE 


scope and final decision problem; the limited scope of the submission was justified by the 


manufacturer based on the limitations of the anticipated licence. The searches were inadequate and 


poorly reported, but this was corrected by the manufacturers within their response to the ERG’s 


clarification questions.
20


 Methods of study selection and data extraction were not reported. The choice 


of critical appraisal checklist and criteria is not described or justified and, given that RAVE was a 


non-inferiority trial, additional criteria specific to this type of study design should have been 


considered. The Results section of the MS consisted simply of a description or overview of each RCT 


and its results (see MS, Section 6.5) or the reproduction of the abstracts of the non-RCTs (see MS, 


Section 6.7). There was no meta-analysis or narrative synthesis. The RITUXVAS trial is presented as 


supporting evidence only on account of the intervention being RTX + CYC and the population being 


generalised, “severe” AAV with renal involvement; RAVE is considered the only “pivotal” trial (see 


MS, Section 6.2.5). However, clinical advice and the scope and decision problem criteria suggest that 
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RITUXVAS is equally relevant, especially as the choice of comparator (IV CYC) arguably represents 


the more common comparator in expert clinical practice in the NHS. The two trials should therefore 


be given equal consideration in any synthesis. The question whether RTX or RTX+CYC offers the 


optimum intervention is also equivocal,
4,25


 so the RITUXVAS data are also pivotal. The submission 


presents the results of subgroup analyses, but there is no published, dateable evidence that these were 


pre-specified and a number of these analyses do not relate directly to the outcomes in the decision 


problem.   


 


The submission provides a separate summary of the safety profile of RTX for AAV (see MS, Section 


6.8). This was neither conducted nor reported as a systematic review. However, this section should 


have either formed part of the efficacy systematic review or should have been a separate, adverse 


events systematic review. 


 


No details were given of the inclusion or exclusion criteria, or the study selection or data extraction 


processes for the adverse events review (see MS, Section 6.8). No critical appraisal of the evidence 


was conducted beyond the assessments of the RAVE and RITUXVAS trials undertaken for the 


efficacy review (see MS Sections 6.4 and 10.3). Results consisted only of a simple description or 


overview of the RAVE and RITUXVAS trial evidence. Brief characteristics of other studies identified 


as relevant were tabulated (see MS, Table 33). There was no attempt to meta-analyse or narratively 


synthesise this evidence. 


 


4.1.1 Searches and study selection 


Searches 


The manufacturer’s search methods and electronic strategies were appraised by the ERG group. The 


ERG sought clarification from the manufacturer where weaknesses in the manufacturer’s search 


methods were considered to impact the performance of the search and may thus potentially lead to the 


omission of studies.  


 


The manufacturer’s searches for direct clinical evidence were adequately reported and strategies were 


explained. The manufacturer clearly acknowledges CYC as the most relevant comparator in the 


induction of remission; however, separate searches were not conducted by the manufacturer for other 


evidence that could have been used to inform indirect comparisons against other drugs. Separate 


adverse events searches were not conducted for either RTX or CYC. 


 


The sensitivity of the search strategies in the submission was open to question due to i) omission of 


free-text synonyms for “rtx” in all search strategies i.e. “rituximab” or “mabthera”, “rituxan” and 


“rituxin”. ii) omission of the subject heading “Vasculitis”. These limitations were raised in the ERG 
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clarification letter and the manufacturer re-ran searches and produced responses which are described 


below. 


 


The manufacturer searched the minimum required databases. Searches for ongoing or completed and 


unpublished trials – using sources such as ClinicalTrials.gov, metaRegister of Controlled Trials, and 


the WHO International Clinical Trials Registry Platform - were not reported. In addition, the ERG 


suggests that the manufacturer should have searched relevant society websites such as the European 


Vasculitis Society (EUVAS) and specialist conference abstracts, such as those associated with the 


International Vasculitis & ANCA Workshop. 


 


The ERG considered that the language restriction to English only publications was too restrictive. It is 


not clear whether relevant foreign language publications may have been missed. 


 


Translation of the strategies from Medline and Embase to the Cochrane Library was not consistently 


applied; intervention terms were omitted in the Cochrane Library search. The manufacturer 


acknowledged and rectified this in their Clarification Response letter.
20


 


 


Four search priority requests were made by the ERG to the manufacturer in the clarification letter: 


1) To review and conduct searches for direct evidence using synonyms such as rituximab, 


“Rituxan” or “Mabthera” and including a broader subject heading “Vasculitis”. Revision and 


re-run of searches by the manufacturer identified a further 35 records but the manufacturer 


stated that these were all related to trials that had already been found by the initial search. 


Hence the manufacturer stated that no new publications were identified that were relevant for 


consideration within this appraisal (see manufacturer’s Clarification Response, p.25).   


2) To search within clinical trials registers for completed and unpublished trials. The 


manufacturer reported that they had searched ClinicalTrials.gov and WHO ICTRP, and found 


17 studies. However, the manufacturer reported that with the exception of RAVE and 


RITUXVAS, these studies were found to be either unpublished, not involving the licence 


population, not yet initiated, or, in one case, the study was withdrawn prior to enrolment.  


3) To carry out separate adverse events searches for both RTX and CYC. According to the 


manufacturer, safety information for RTX were acquired from the US and EU regulatory 


dossier (see p.3 and p.10 of manufacturer’s Clarification Response
20


). The ERG noted that a 


direct search for adverse event data would have been preferable and provided suggested 


search strategies to the manufacturer. The manufacturer ran these search strategies and 


identified 2,284 papers on RTX and 8,485 on CYC. Given the large number of records to sift 
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and the short time scales, the number of studies relevant to the decision problem was not 


determined by the manufacturer.  


4) To carry out indirect comparator searches for CYC compared to other drugs that would be 


used in sequence such as MTX or MMF. The manufacturer did not conduct separate indirect 


comparison searches and re-stated their belief that the evidence base for the additional 


comparators is not within the scope of the appraisal as they do not reflect the population 


concerned. The ERG designed and carried out searches for trials comparing CYC and MMF 


(see Appendix 1 for ERG search strategies and a summary table of ERG searches) in 


combination with a sensitive RCT filter and identified 715 records. The ERG found two 


studies that appeared relevant for the decision problem set out for this appraisal. In their 


clarification response the manufacturer acknowledged the MYCYC trial, comparing MMF to 


CYC, but stated that the results of this study were not yet published.
20


 However, the ERG 


searched and found one published conference abstract reporting early results from this trial.
22


 


Study selection 


The process of study selection was neither described nor evaluated within the MS (e.g. citations 


screened independently by more than one reviewer). The PRISMA diagram presented in the original 


submission was inadequate as a record of the search and selection process, but this has been updated 


adequately in response to a request of the ERG (see manufacturer’s Clarification Response Appendix 


1; although the updated PRISMA diagram contains an error on numbers of full papers excluded, i.e. 


709 for 706).
20


 Details of all studies excluded at full paper stage were provided and the reason for 


exclusion was given (see manufacturer’s Clarification Response: Appendix 2, Table 9).
20


 


 


4.1.2 Inclusion criteria 


The reported criteria for the effectiveness review are detailed in Box 1: 
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Box 1: Inclusion and exclusion criteria reported by the manufacturer 


Inclusion criteria  


 


Published papers or abstracts which evaluated the following: 


 


RTX had to be the major focus of the paper, in order to eliminate papers which mentioned RTX as 


part of a discussion of treatments for rheumatoid arthritis 


 


AAV had to be a major focus of the paper, in order to eliminate papers covering the use of RTX in 


other autoimmune diseases 


 


Patient population should consist of those patients who were receiving RTX for induction of 


remission (or treatment of flare), i.e. not maintenance data, to be consistent with the proposed RTX 


licence 


 


Correct dosage of RTX 375mg/m
2
 body surface area once weekly for 4 weeks 


 


Clinical trial data 


 


Documents relating to humans 


Exclusion criteria  


 


Published papers or abstracts which evaluated the following 


were excluded: 


Rationale / justification* 


Any papers providing a review, update or commentary on data 


published elsewhere  


 


Any papers which only mentioned RTX within a discussion of 


treatments for AAV or other auto-immune diseases Animal 


studies or in vitro research 


To ensure no duplication of results / 


data 


No data in these papers 


 


Only human data relevant to 


decision problem 


Case reports  


 


Studies where there were data for fewer than 20 patients 


Posthoc subgroup analyses 


Not statistically robust analyses 


Papers covering Churg-Strauss syndrome Paediatric studies 


 


Incorrect dosage of RTX 


Maintenance of remission only 


Not in the licence, i.e. induction of 


remission only using 4x375mg/m
2
 


dose of RTX for adults with 


generalised, “severe” AAV only 


*provided in manufacturer’s Clarification Response: Appendix 3 Table 10 


 


The inclusion criteria are generally in line with the scope and the decision problem, but there are a 


number of variations, which are explained with reference to the licensed dose of RTX for this 


indication, i.e. induction of remission only in adult populations with generalised, “severe” AAV only, 


and for the licensed the 4x375mg/m
2
 regimen only.  
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Population: As noted in Section 3.1 the NICE scope considers all patients with AAV (mild and 


severe), but the decision problem outlined by the manufacturer restricts evidence to induction of 


remission in generalised, “severe” AAV adult populations only. This is reflected in the inclusion 


criteria used in the manufacturer’s search. Similarly, papers investigating maintenance therapy were 


excluded from the effectiveness review.  


 


Intervention(s): As noted in Section 2.2, a dose of 2x1g of RTX is more commonly used than 


4x375mg/m
2 


in the NHS. The effectiveness review restricts itself to evidence for the 4x375mg/m
2
 


regimen only; Evidence is not sourced on the 2x1g dose, which is described variously as the 


“incorrect dose” and “off-label”. While the ERG accepts that the 4x375mg/m
2
 regimen represents the 


dose that was submitted for licensing, it is necessary to point out that the scope and decision problem 


covered both doses and regimens and that the relative efficacy and safety of the two is uncertain. This 


point has also been made in the literature.
4,25


 This is important as the 4x375mg/m
2
 regimen represents 


the higher overall dose and this might be considered an issue given the dose reduction principles that 


govern the rationale behind the selection and evaluation of the alternative immunosuppressive 


therapies for this population.
4,25


 This is acknowledged in the MS (see MS, Section 2.6, p.26-27), 


which notes that, “The 1,000 mg dose of RTX is widely-used off-label for AAV and gives less 


exposure compared with 375mg/m
2
 once weekly for 4 weeks schedule ...[and] we believe that the 2 x 


1,000 mg dose has widespread use across the UK.” 


 


Comparators: As noted in Section 3.3, the NICE scope and decision problem requires the 


consideration of RTX versus all possible comparators for this indication, i.e. MTX, AZA and MMF, 


as well as CYC, but the effectiveness review restricts itself to evidence for CYC on the basis that this 


is the “standard remission induction agent” (See MS, Sections 2.4 and 5) for severe AAV populations 


who would otherwise only be prescribed CYC. However, there are RCTs of potential relevance to an 


indirect comparison, which compare MMF with CYC for induction of remission in a generalised, 


“severe” AAV population who might otherwise be prescribed CYC (CYC is the therapy in the control 


arm) (see Section 4.5 below). These trials were not sourced or included (and no indirect comparison 


undertaken) because of the restriction of the clinical effectiveness review to the “only relevant 


comparator” of CYC only (see manufacturer’s Clarification Response: Priority requests 13 and 22
20


). 


The potential relevance of the NORAM RCT
26,27


 comparing MTX and CYC in a less severe 


population was acknowledged by the manufacturer, but dismissed on clinical advice (see 


manufacturer’s Clarification Response: Priority request 4
20


). The manufacturer stated they were aware 


of the ongoing trial NCT00414128 or EUDRACT: 2006-001663-33 (MYCYC: MMF vs CYC) (see 


manufacturer’s Clarification Response Priority request 4
20


). 
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Outcomes: All outcomes specified in the scope and decision problem, except duration of remission, 


are considered.  


 


Summary 


The manufacturer’s decision to restrict the review to the more limited population and intervention 


specified in the licence application means that the effectiveness review does not wholly satisfy the 


scope or decision problem specified by NICE.  However, with the exception of some trial evidence of 


relevance for an indirect comparison, the ERG has not identified any additional relevant head-to-head 


RCT evidence comparing RTX with any of the named comparators for induction or maintenance of 


remission in any AAV population.  


 


4.1.3 Critique of data extraction 


All key efficacy and safety data appear to have been extracted accurately from the two principal 


studies, however the process of data extraction was neither described nor evaluated within the MS 


(e.g. using double data extraction or verification). Only the most basic study characteristics were 


extracted from the identified non-RCT efficacy studies. Consequently, the submission made no use of 


data from studies other than RAVE and RITUXVAS in the analysis or to illuminate or facilitate the 


interpretation of the efficacy or safety data from these two principal trials.  


 


4.1.4 Quality assessment 


The quality assessment consisted of the critical appraisal of the RAVE and RITUXVAS trials using 


standard RCT criteria (see MS
8
 Sections 6.4 and 10.3). RAVE was both a superiority and non-


inferiority trial, depending on analysis and outcome, but only criteria assessing superiority were 


applied. This was corrected at the request of the ERG (see manufacturer’s Clarification Response 


Appendix 6, Table 12
20


). RITUXVAS was a superiority trial and was appraised as such. The 


submission found that the RCTs had a low risk of bias across all criteria. The submission did not 


report a high risk of bias on any criteria, but considered criteria on blinding to be “Not applicable” to 


the RITUXVAS trial as it was “open-label”. This is not an appropriate judgement because the open-


label nature of the trial renders it at high risk of performance and detection bias, i.e. patients and 


outcome assessors are aware of the treatment received and their judgments might be altered as a result 


(see Appendix 2).  


 


The ERG applied a combination of the Cochrane risk of bias tool to appraise risk of bias within each 


trial,
2
 as well as the non-inferiority trial extension of the CONSORT statement for the RAVE trial.


3
 


The findings of this appraisal are provided in Appendix 2 and were generally consistent with the 


reported assessment in the MS, except for the high risk of performance and detection bias in the 


RITUXVAS trial as noted above. The RAVE trial appears to be at low risk of bias across all domains, 
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but a number of issues should be noted. First, the source of the criterion of non-inferiority for the 


primary efficacy endpoint is neither explained nor justified in the RAVE publication or supplementary 


files, but only in the MS. The 2005 WGET trial appears to be acting as the reference for the primary 


endpoint and non-inferiority margins.
28


 However, this RCT was conducted in much younger patients 


(mean age of 47.5 years in the CYC arm) with generalised AAV; patients with GPA only (not MPA) 


and with a primary endpoint of sustained remission (BVAS/WG of 0 for at least 6 months).  The rate 


of sustained remission in the CYC arm was reported as 75% not 70%. The trial reported by Jayne et 


al.
12


 by contrast considered older patients (mean age 59) with severe AAV GPA and MPA and 


ANCA-positivity (ANCA-negative patients were eligible if there was histologic confirmation of 


vasculitis); a comparable dose of oral CYC (2mg/kg) and a definition of remission which required 


only a disease score of 0 on BVAS. The trial achieved a clinical remission rate of 93%. This trial 


arguably would have acted as the better reference trial for non-inferiority for the RAVE trial. There 


exist some questions therefore concerning the appropriateness of the reference trial for determining 


the non-inferiority criteria. Second, two protocols are available for RAVE, one of which only exists in 


a version that post-dates the inception of the trial (2009) and is only available as an online 


supplementary file with the 2010 publication (RAVE
23


). This latter protocol is the only source of 


information on randomisation and allocation concealment. The primary endpoint was updated during 


the course of the RAVE trial from complete remission to complete remission with prednisone taper. 


While the updated endpoint represents a stricter definition with potentially lower rates of remission 


than reported elsewhere, it is also possible that the results for this updated primary endpoint are 


relatively more favourable to RTX than the original endpoint. For example if one considers only 


complete  remission with a prednisone taper threshold <10mg/d then the difference between RTX and 


the comparator is slightly smaller (i.e. 70.7% vs 62.2%: rather than 63.6% vs 53.1% see Table 2 


below, with a difference in p value of p<0.001 and p=0.1, see 4.2 below). Subgroup analyses are 


described as “pre-specified” in both the RAVE publication and the MS but details of these analyses 


are not provided in any of the available published protocols. Rather they are given only in the 


“Statistical Analysis Plan”, an extract of which was provided by the manufacturer in response to a 


request by the ERG (see manufacturer’s Clarification Response: Priority request 12
20


), which 


indicated that “the consistency of the primary endpoint results was explored”, suggesting a post hoc, 


rather than a priori approach. Both trials might therefore be considered as being at low risk of bias, 


but such an assessment must take into account the caveats described. 


 


4.1.5 Evidence synthesis 


The submission did not include an evidence synthesis. The principal RCTs were not combined in a 


meta-analysis because of clinical heterogeneity (slightly different populations, different interventions 


and different regimens for the comparators). The manufacturer did not perform a narrative synthesis 


either. The Results section of the MS consisted of the reproduction and description of the published 
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findings of the trials, including the presentation of multiple published sub-group analyses.  Despite the 


presentation of non-RCT evidence and studies of adverse events, no use was made of any evidence 


other than from the two key trials. The manufacturer justified this by claiming that the data were 


“problematic for providing robust conclusions” (see manufacturer’s Clarification Response: Priority 


request 15 Priority request 4
20


). 


 


The choice not to combine RAVE and RITUXVAS in a meta-analysis was justified, although these 


trials have been pooled in a meta-analysis elsewhere.
29


 However, a formal narrative synthesis should 


have been performed, comparing and contrasting the findings of the two trials and exploring and 


explaining their similarities and differences. Subgroup analyses are described as “pre-specified” in the 


MS and the published paper,
23


 but details are not provided in any of the available protocols for 


RAVE. 


 


In the absence of relevant head-to-head trial evidence for RTX against all comparators in the scope, 


i.e. CYC, MTX and MMF, and the availability of relevant RCTs comparing CYC with MMF for 


patients with generalised, “severe” AAV, then there is an argument that an indirect comparison should 


have been performed and presented (See Sections 4.2 and 4.5 below).  


 


4.2 Critique of trials of the technology of interest, their analysis and interpretation (and any 


standard meta-analyses of these)  


The submission identified two relevant RCTs: RAVE and RITUXVAS, and seven non-RCTs. The 


ERG report will focus on the two principal trials. Details relating to the lack of sufficient data for use 


from the non-RCTs are given in the manufacturer’s Clarification Response: Priority request 9 and 


Appendix 4, Table 11.
20


 The submission presents the RAVE trial as the most relevant because it 


evaluates RTX alone (as per the anticipated licence) in a generalised, “severe” AAV population vs 


oral CYC rather than RTX plus 2-3 pulses of IV CYC vs IV CVC in a severe AAV population with 


renal involvement. However, clinical advice received by the ERG suggests that both RCTs are 


clinically important and that RTX+CYC should equally be considered as the efficacy and safety of 


4x375mg/m
2
 RTX alone has not been demonstrated relative to 4x375mg/m


2
 RTX plus reduced dose 


CYC. This issue is acknowledged in the literature
4,25


 and is also accommodated by the scope and 


decision problem.  


 


Details of the RAVE and RITUXVAS trials are provided in Table 2. 
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Table 2: Study characteristics 


Trial name Citation Inclusion criteria 


 


Exclusion criteria Phase Intervention Comparator Follow-up 


RAVE
23


 Stone 2010
23


, 


Stone 2009
30


, 


Specks
31


 , 


Stone
32


  


New diagnosis or 


relapsing AAV (GPA 


or MPA according to 


Chapel Hill consensus 


conference definitions); 


ANCA positivity; 


BVAS/WG of >3 


(only 66% have renal 


involvement, Geetha
33


 


= 61% vs 63% 


remission – like 


RITUXVAS); severe 


disease, i.e. they would 


normally be treated 


with CYC; Aged 15 


years or older; at least 


40kg weight 


CSS; limited disease activity 


that would not normally be 


treated with CYC; mechanical 


ventilation because of alveolar 


hemorrhage; creatinine level 


>4.0mg/dl attributed to renal 


failure from a current flare; 


receipt of oral or IV CYC 


within 4 months prior to 


enrolment; history of adverse 


effects from standard therapy 


(i.e. intolerant to CYC); GC for 


no longer than 14 days before 


screening 


Induction 


de novo 


and post-


relapse on 


CYC 


RTX 375mg/m
2
 plus daily 


CYC placebo, plus AZA 


placebo if achieve 


remission 3-6 months, plus 


PD (1mg/kg/d 


[max.80mg/d], reduced to 


40mg/d no later than end 


of week 4, then stepwise 


reduction of dose every 2 


weeks,  tapered so that 


discontinued by 6 months 


if have remission and no 


disease flares) 


CYC oral 2mg/kg/d, 


adjusted for renal 


insufficiency, plus 


2mg/kg/d AZA if 


achieve remission 3-6 


months, plus PD 


(1mg/kg/d tapered so 


that discontinued by 


6 months if have 


remission and no 


disease flares) 


6, 12 


(Specks
31


) and 


18 months 


(Stone
32


) 


RITUXVAS
24


 


Jones 2010
24


, 


Jones
34-36


 


New diagnosis AAV; 


ANCA positivity; renal 


involvement (>30 red 


cells per high power 


field on urinanalysis) 


Previous CYC, (greater than 2 


weeks of an oral or IV pulse 


CYC regimen); Co-existence of 


another multisystem 


autoimmune disease, e.g. SLE, 


CSS; Hepatitis B e antigen 


positive or Hepatitis C antibody 


positive; Known HIV positive 


(HIV testing will not be a 


requirement for this trial); 


Previous malignancy (usually 


exclude unless agreed with trial 


co-ordinator). 


Induction  RTX 375mg/m
2
 x 4 plus 


with 1
st
 and 3


rd
 RTX 


infusions (plus 3
rd


 dose if 


there was progressive 


disease within first 6 


months), plus PD 


(1mg/kg/d reduced to 


5mg/d by 6 months) 


CYC IV pulse 


15mg/kg for 3-6 


months, followed by 


AZA if achieve 


remission, plus PD 


(1mg/kg/d reduced to 


5mg/d by 6 months) 


12 months 


CSS: Churg-Strauss syndrome: AAV: ANCA-associated vasculitides (AAV): ANCA: Anti-neutrophil cytoplasmic antibody: CYC: cyclophosamide; AZA: azathioprine; RTX: rituximab; PD: 


prednisolone; GC: Glucocorticoids; SLE: systemic lupus erythematosus 
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Table 3: Study outcomes 


Trial name Citation Primary endpoint(s) 


 


Secondary efficacy endpoints Adverse events* 


RAVE
23


 Stone 2010
23


, 


Stone 2009
30


,  


Specks
31


, 


Stone
32


 


 Remission: absence of disease 


activity, i.e. BVAS/WG of 0 with 


completion of prednisolone taper by 


6 months 


 Remission: absence of disease 


activity, i.e. BVAS/WG of 0 with 


PD dose of <10mg/d by 6 months 


 Cumulative GC dose 


 Rates of disease flares: an increase 


in BVAS/WG of 1 point or more 


 SF-36 


 Malignant conditions 


 Leucopenia or 


thrombocytopenia of grade 2 


or higher 


 Infections (grade 3 or higher) 


 Death (all causes) 


 Drug-induced cystitis 


 VTE events 


 Stroke 


 Hospitalisations 


 Infusion reactions 


RITUXVAS
24


 Jones 2010
24


, 


Jones
34-36


 


 Sustained remission: absence of 


disease activity, i.e. BVAS of 0 for at 


least 6 months; 


 Relapse: recurrence or new 


appearance of any disease activity, as 


reflected by BVAS, attributable to 


vasculitis 


 Rates of serious adverse events** 


 Time to remission, i.e. absence of 


disease activity, i.e. BVAS of 0 for 


2 months; 


 Change in BVAS between 0-3 


months 


 Change in the GFR 


 Prednisolone dose 


 SF-36 from baseline to 12 months 


 VDI from baseline to 12 months 


**Serious adverse events, 


including hospitalisations and 


cancer 


 Infections 


 Death 


 Infusion reactions 


 Hematologic events: anaemia, 


neutropenia, 


thrombocytopenia, 


hypoglammaglobulinemia 


 Graded events 1-2 and 3-5 
*All graded by the National Cancer Institute’s Common Terminology Criteria (http://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm) 


BVAS/WG: Birmingham Vasculitis Activity Score/Wegener's granulomatosis; PD: prednisolone; GC: Glucocorticoids; GFR: Glomerular filtration rate ; VDI Vasculitis Damage Index; SF-36: 


Short Form-36; VTE: venous thromboembolism 



http://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm
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4.2.1 Results 


RAVE: Primary and secondary efficacy outcomes 


RTX satisfied the non-inferiority criteria compared with oral CYC for both complete remission with 


PD taper (p<0.001) or for complete remission for a PD dose of <10mg at 6 months (p = 0.10) (see 


Stone et al.
23


) In the intention to treat (ITT) population 63.6% (95% CI 54.1%, 73.2%) in the RTX 


group and 53.1% (95% CI 43.1%, 63.0%) in the CYC group achieved complete remission at 6 


months, and 70.7% (95% CI 61.7%, 79.7%) in the RTX group and 62.2% (95% CI 52.6%, 71.8%) in 


the CYC group achieved remission with a PD dose of <10mg at 6 months (see Table 4). There was no 


significant difference between arms for rates of severe flares per patient month (0.011 for RTX 


compared to 0.019 for CYC, p = 0.29) or the rates of limited disease flares per patient month (0.026 in 


both groups, p = 0.98). There were also no differences in Vasculitis Damage Index (VDI) or Quality 


of Life (SF-36) scores. RTX appears to be superior to oral CYC for patients with relapsing disease at 


baseline for the exploratory endpoint of complete remission (BVAS of 0, and without reference to PD 


dose), (p = 0.02). Exploratory subgroup analysis of complete remission in newly diagnosed patients 


gave an absolute difference of -4.2% (95% CI -23.6%, 15.3%, p = 0.673) in favour of CYC (60.4% in 


the RTX group compared to 64.6% in the CYC group). A similar analysis in patients with recurrent 


disease gave an absolute difference of 24.7% (95% CI 5.8%, 43.6%, p = 0.013) in favour of RTX 


(66.7% in the RTX group compared to 42.0% in the CYC group).  


 


It is noteworthy that the data presented on flares in the MS differ slightly from those presented by 


Stone et al. (2010),
23 


seemingly as the result of minor differences in the number of limited and severe 


flares attributed to each treatment group. In Stone et al. (2010) the rate of severe flares per patient-


month are stated to be 0.011 and 0.018 in the RTX and CYC groups, respectively (p = 0.30), and the 


rate of limited flares per patient-month are stated to be 0.023 and 0.027 in the RTX and CYC groups, 


respectively (p = 0.81).
23


 


 


Table 4 provides a summary of the primary and secondary efficacy outcomes in RAVE (including ITT 


Population).  
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Table 4: (reproduced and adapted from MS) 


  
RTX 


(n=99) 


CYC 


(n=98) 


Absolute 


Difference 


(95% CI) 


  


p-value 
a
 


Primary endpoint 
    


n analysed 
b
 98 95 


 


  


% in complete remission 
c
 (95% CI) 


64.3 


(54.8, 73.8) 


54.7 


(44.7, 64.8) 


9.5 


(-4.3, 23.4) 
d
  0.177 


ITT population  


    n analysed 
b
 99 98 


 


  


% in complete remission 
c
 (95% CI) 


63.6 


(54.1, 73.2) 


53.1 


(43.1, 63.0) 


10.6 


(-3.2, 24.3) 0.132 


 


Secondary and tertiary endpoints 


   


  


% in remission on < 10 mg/day of prednisone 


(95% CI) 


70.7 


(61.7, 79.7) 


62.2 


(52.6, 71.8) 


8.5 


(-4.7, 21.6) 0.208  


% with severe flare 5.1 10.2 


 


  


Rate of severe flares per patient-month 0.011 0.019* 


 


0.293* 


% with limited flare 12.1 14.3 


 


  


Rate of limited flares per patient-month 0.026* 0.026* 


 


0.98* 


Mean (SD) BVAS/WG AUC over first 6 


months 1.29 (1.33) 1.25 (1.03) 


 


  


Median cumulative prednisone dose 


(1,000mgs) 


(95% CI) 


3.3 


(1.0, 6.9) 


3.5 


(0.7, 8.3) 


 


  


0.055 


Mean change from baseline in ESR  


(95% CI) 


-14.4 


(-18.7, -10.1) 


-9.3 


(-15.6, -3.0) 


7.6 


(2.2, 13.1)
e
 0.006 


Mean change from baseline in CRP  


(95% CI) 


-2.69 


(-5.44, 0.06) 


-2.84 


(-7.07, 1.40) 


0.61 


(-0.5, 1.73)
e
 0.278 


 


Exploratory endpoints** 


   


  


Patients (%) in remission (BVAS/WG = 0) 


(95% CI) 


80.8 


(73.0, 88.6) 


66.3 


(60.0, 75.7) 


14.5 


(2.3, 26.7) .021 


% of newly diagnosed pts in complete 


remission 


 


60.4 


 


64.6 


 


-4.2 


(-23.6, 15.3) 0.673 


% of relapsing pts in complete remission 


 


66.7 


 


42.0 


 


24.7 


(5.8, 43.6)  0.013 
AUC = area under the curve; BVAS = Birmingham Vasculitis Activity Score; CI = confidence interval; CRP = C-reactive protein; ESR = 


erythrocyte sedimentation rate; WG = Wegener’s granulomatosis; WCI = worst case imputation; a, p-value is from a chi-square test of 


superiority; b, Patients with non-missing results for complete remission at 6 months after randomisation; c, Defined as BVAS/WG = 0 with 


successful completion of glucocorticoid taper at Month 6; d, The lower limit of the 95% CI for the absolute difference, -4.3%, was greater 


than -20% and thus met the protocol-specified non-inferiority criterion; e, the differences in ESR and CRP are adjusted by ANCA status, 


site, and baseline value.  


*Figures that do not match those presented in Stone et al. (2010)
 23 


 


RITUXVAS: Primary and secondary efficacy outcomes 


Sustained remission (primary endpoint) occurred in 25 of 33 patients in the RTX group (76%) and 9 


of 11 patients in the control group (82%). The absolute difference in sustained remission with RTX as 


compared with CYC was −6 percentage points (95% CI, −33 to 21; p = 0.68). Among the patients 


who survived, 93% of the patients in the RTX group and 90% of the patients in the control group had 


sustained remission (p = 0.80). Table 5 provides a summary of the primary efficacy outcomes in 


RITUXVAS. 
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Table 5: (reproduced and adapted from MS) 


 


RTX + low 


dose CYC 


n (%) 


CYC 


n (%) 


Achieved sustained remission at 12 months 25 (76) 9 (82) 


Reasons for non-response   


Death 6 (18) 1 (9)* 


Relapse within 6 months after remission 1 (4) 1 (9) 


Re-treated for incomplete remission 1 (4) 0 
* Another patient died at 19 months, for a total of 2/11 (18%) deaths in the control arm 


 


There were no significant differences between arms for any of the secondary efficacy outcomes in 


terms of median time to remission (p = 0.87); median BVAS and prednisone doses (see Figure 3 in 


Jones
24


); median estimated GFR (p = 0.14 for the comparison of medians), median change in the VDI 


(p = 0.38) or SF-36 (p = 0.36). The CYC group had an improved mental composite SF-36 score in 


comparison with the RTX + low-dose CYC group (p = 0.04) but this difference was largely accounted 


for by 2 patients’ scores in the RTX + low-dose CYC group. Exclusion of these 2 patients’ data 


resulted in a p-value of 0.32. 


 


4.2.2 Adverse events 


A brief summary table of the adverse events common to both trials is given in Table 6. 


Table 6: Number of adverse events in any arm 


Adverse events RAVE (6 months follow-up) RITUXVAS (12 months follow-up) 


 RTX (n=99) / CYC(n=98) RTX+CYC  (n=33) / CYC (n=11) 


Serious adverse events (≥grade 3) 31/12 73 / 85 


Deaths 1 / 2 6 / 2 (both 18%) 


Cancer (patients) 1 / 1† 2 / 0 


All infections NR 19/ 7 


Serious infections (≥grade 3) 7 / 7 7 / 3 


Thrombocytopenia 3 / 1*  1 / 0 


Neutropenia NR 2/ 1 


Leucopenia (≥grade 2) 3 / 10 NR 


*(≥grade 3) †5/2 for >6 months follow-up (see text) 
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RAVE 


There were no reported significant differences between the treatment groups in almost all adverse 


events outcomes, but some notable disparities regarding leucopenia and malignancies. More patients 


in the control group than in the RTX group had one or more of the predefined selected adverse events: 


32 (33%) versus 22 (22%) (p = 0.01), but more episodes of Grade 2 or higher leucopenia in the 


control group (10 vs. 3) accounted for most of this difference. Malignant conditions developed in 7 


patients after 6 months, i.e. 6 of 124 (5%) in the RTX arm, as compared with 1 of 73 patients without 


exposure to RTX (1%, p = 0.26). 


 


RITUXVAS 


A total of 31 severe adverse events occurred in 14 of the 33 patients in the RTX group (42%) and 12 


severe adverse events occurred in 4 of the 11 patients in the control group (36%). There was no 


significant difference between groups for incidence rates for severe adverse events (p = 0.77). The 


safety profile of the two regimens appears comparable; only infections and mortality appear 


potentially higher in the RTX arm. Six of the 33 patients in the RTX group (18%) and 2 of the 11 


patients in the control group (18%) died (p = 1.00). However, the causes of death were infections (in 3 


patients in the RTX group and in 1 patient in the control group), cardiovascular disease (in 1 patient in 


the RTX group and in 1 patient in the control group), and complications of end-stage renal failure (in 


2 patients in the RTX group). 


 


4.2.3 Comments 


Population: The populations were limited in the two RCTs to those with generalised, “severe” AAV 


and ANCA positivity. RAVE considered both newly diagnosed and relapsing patients; RITUXVAS 


considered only the former. Age and renal insufficiency are known predictors of adverse events for 


AAV
16,37


 and the population in the RAVE trial was comparatively young (mean / standard deviation = 


54.0±16.8 vs 51.5±14.1) and had a creatinine of <4.0mg/dl. This suggests that the rates of adverse 


events reported by RAVE might be lower than one would expect for the AAV population presenting 


in practice. By contrast the median age of the participants in the arms of the RITUXVAS trial was 67-


68 years and severe AAV with renal involvement were inclusion criteria.  


Interventions: Both trials used large doses of prednisone according to expert commentary
4,5,38


 and 


neither used the commonly prescribed 2x1g dose of RTX, hence there is uncertainty regarding the 


relative efficacy of these two regimens.  


Comparators: The similarity in rates of adverse events is potentially unexpected in the two RCTs 


(RITUXVAS hypothesised superiority of RTX for these outcomes), especially for the RAVE trial 
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which compared RTX with oral CYC, a comparator with a potentially worse safety profile than the IV 


pulse CYC used in the RITUXVAS trial.
39-41


 


Outcomes: Both trials used BVAS/WG to evaluate remission (a possible subjective element to this 


measure has been noted in the literature,
42,43


 though the scale has been found to have good inter-


observer agreement for GPA populations.
44


  It is noteworthy that BVAS/WG, as opposed to BVAS, 


was developed specifically for a GPA population, whereas both RAVE and RITUXVAS included 


GPA and MPA patients. The definition of remission used in the two trials is not the same. The RAVE 


primary and secondary efficacy endpoints regarding remission are more restrictive than are often 


used, requiring the satisfaction of prednisone dose criteria. However, results are also reported for this 


trial using a more conventional definition of complete remission (BVAS/WG of 0), without any 


prednisone dose criteria (see MS,
8
 Table 15). The findings for these different definitions are not 


statistically significantly different. Only the subgroup of relapsing patients (who have received one or 


more prior doses of CYC, MTX or AZA) demonstrates a significant difference in the primary 


endpoint, with RTX being superior to CYC (p=0.01).  


Adverse events: Neither trial demonstrated superiority of the RTX or RTX+reduced dose CYC 


regimens compared with CYC. This is of note given that part of the rationale behind the use of RTX 


is its relatively better safety profile compared to CYC. It is true that the short duration of the trials 


might not demonstrate the relative safety of the regimens for an outcome such as fertility,
23


 but this is 


not the case for other adverse events. The authors of the RAVE trial claim that leucopenia is likely to 


be higher in practice in patients receiving CYC than observed in the trial
23


 but present no evidence to 


support this. Rates of infections appear to be higher in the RTX arm in the RITUXVAS trial, and rates 


of malignancies are higher in the RTX arm of the RAVE trial. Some concerns have been expressed in 


the literature regarding these findings,
4,5


 but the trial was only of short duration and the authors 


present possible explanations for these relatively higher rates in the RTX arms (e.g. malignancies still 


being within an expected range), and also potentially attributable to other treatments, such as CYC 


and AZA, to which patients were exposed (RAVE Supplementary file
23


). 


No additional relevant RCTs comparing RTX vs CYC were found by the ERG. No RCTs were 


identified by the MS or ERG comparing RTX with the other comparators outlined in the scope and 


decision problem for this population and indication (i.e. AZA, MTX, MMF). However, three 


published RCTs and two ongoing RCTs were identified by the ERG comparing induction regimens of 


CYC vs MMF or MTX in moderate or severe AAV populations (see Section 4.5 for more details on 


these trials). Together with the RTX vs CYC trials (RAVE and RITUXVAS), this trial evidence might 


enable an indirect comparison/Mixed Treatment Comparison (MTC) to evaluate the relative efficacy 


of RTX and the comparator of MMF, which is listed in the NICE scope and decision problem (see 


Section 4.5 below). All studies were identified from the search conducted by the ERG information 
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specialist (RW) (see Section 4.5 below). The submission did not provide any reason for the exclusion 


of these studies, other than that it chose only to consider trials of RTX against the “only relevant 


comparator” (see manufacturer’s Clarification Response priority request 13
20


), i.e. CYC, for adult 


populations with generalised, “severe” AAV. Thus the other comparators listed in the scope were 


excluded. 


4.3 Critique of trials identified and included in the indirect comparison and/or multiple 


treatment comparison 


No indirect comparison or MTC was conducted, though such an analysis was possible – see Section 


4.5 below. 


 


4.4 Critique of the indirect comparison and/or multiple treatment comparison 


No indirect comparison or MTC was conducted, though such an analysis was possible – see Section 


4.5 below  


 


4.5 Additional work on clinical effectiveness undertaken by the ERG 


The MS excluded comparators other than CYC, but the following additional comparators were 


covered by the scope and decision problem: MTX, AZA and MMF. The ERG therefore conducted a 


search (as specified in Appendix 1) to identify any relevant published and unpublished RCT evidence 


using these treatments in AAV populations. 


The search and study selection process identified five published or ongoing RCTs using these 


treatments for induction of remission in AAV populations designated by the scope and decision 


problem, and similar to those in the RAVE and RITUXVAS trials.
26,45-48


 These trials are summarised 


in Table 7 below. The potential relevance of the NORAM RCT
26,27


 comparing MTX and CYC was 


acknowledged by the manufacturer, but dismissed on clinical advice (see manufacturer’s Clarification 


Response: Priority request 4
20


). However, the NORAM trial does appear to satisfy the decision 


problem and scope. The manufacturer stated that they were aware of the ongoing trial MYCYC, 


NCT00414128 or EUDRACT: 2006-001663-33 (MMF vs CYC) (see manufacturer’s Clarification 


Response: Priority request 4
20


).  
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Table 7: Possible RCTs for indirect comparison with CYC as comparator 


Citation Population  


 


Phase Number Intervention/dose Comparator/dose Treatment 


duration 


Chen 


2012
45


 


ANCA positive 


AAV, 


“Generalized”[non-


organ threatening 


AAV] 


Induction de 


novo 


29 CYC IV pulse 


(0.5-


0.75g/m
2
/month) 


MMF (2g/d or 


1.5g/d if <50kg) 


6 months 


Hu 2008
46


 Severe AAV , 87.5%  


ANCA positive; 18+ 


years and with renal 


involvement. 


Excludes very severe 


disease, i.e. 


creatinine of >500 or 


life threatening lung 


haemorrhage or CNS 


disease 


Induction de 


novo 


35 CYC IV pulse 


(0.75-


1g/m
2
/month) 


MMF was given 


as 2.0 or 1.5 


g/day 


(for body weight 


<50 kg) for 6 


months. 


6 months 


De Groot 


2005
26


, 


Faurschou 


2012
27


 


(NORAM) 


Generalized non-


organ threatening 


severe AAV. 


Excludes creatinine 


of >150 or life/organ 


threatening diseas 


Induction de 


novo and 


maintenance 


100 CYC oral 2mg/d MTX 20-25mg/w 18 


months, 


FU 6 


years 


 


Table 8: Relevant ongoing indirect comparison RCTs 


Trial # Population  


 


Phase Intervention/dose Comparator/dose 


NCT00414128 


MYCYC
48


 


New diagnosis of AAV; 


ANCA positivity; BVAS 


>3. Excludes life 


threatening vasculitis (lung 


haemorrhage, GI 


perforation, cerebral / 


cardiac vasculitis) or renal 


disease and GFR fall 


>20% in < 2 weeks 


Induction de 


novo  


CYC (NR) MMF (NR) 


NCT00103792
47


 Relapsed AAV. Excluded 


patients: “severe lung 


haemorrhage” or 


creatinine >500 


Induction post-


relapse (1
st
 or 


2
nd


)  


CYC oral 2mg/d MMF 2g/d 


 


The MYCYC trial population is similar to the RAVE trial, while the Hu 2008 and NCT00103792 


trials cover populations with a slightly more “severe” form of AAV than the RAVE trial, and Chen 


2012 and NORAM cover populations with a slightly less “severe” form of AAV. The ERG contends 


that, using this evidence, an indirect comparison might be possible to determine the relative efficacy 


and safety of RTX compared with MMF and MTX (albeit for a slightly different population in the 


latter case). Such an analysis could have been conducted and submitted by the manufacturer given the 


required scope of the submission and the decision problem. The relative efficacy and safety of RTX 


(and CYC) compared with alternative treatments for induction of remission in generalised, “severe” 


AAV populations is therefore uncertain. 
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4.6 Conclusions of the clinical effectiveness section 


The MS identified the two RCTs comparing RTX with CYC as induction therapy for adults with 


generalised, “severe” AAV. There is no head-to-head RCT which directly compares RTX with other 


relevant comparators, such as AZA, MTX or MMF for severe AAV. The submission did not conduct 


a meta-analysis or synthesis and thus reports the results (equivalence or superiority) as they are 


reported in the published studies. The trials appear to be at a low risk of bias, according to assessment 


by relevant criteria for superiority and non-inferiority trials.  


 


The evidence suggests that RTX at 4x375mg/m
2
 is non-inferior to oral CYC in terms of induction of 


remission in adults with AAV and de novo disease, and superior to oral CYC in terms of remission in 


adults with generalised, “severe” AAV who have relapsed one time on CYC (RAVE). It also has a 


similar safety profile to oral CYC. The evidence also suggests that RTX at 4x375mg/m
2
 plus 2-3 IV 


pulses of CYC is non-inferior to IV pulse CYC in terms of remission in adults with generalised, 


“severe” AAV and de novo disease (RITUXVAS). RTX plus IV pulse CYC also has a similar safety 


profile to IV pulse CYC alone. The evidence only relates to induction of remission with these specific 


regimens in adult populations with generalised, “severe” AAV and only the 4x375mg/m
2
 dose is 


considered to be licensed and relevant. No evidence is presented on the efficacy or safety of RTX in 


adults with mild AAV, in children, or using this regimen as a maintenance therapy or for relapse after 


RTX, as these indications and therapies are all outside the licence and are therefore “not something 


[the manufacturer] could legally promote” (see manufacturer’s Clarification Response: Priority 


request 6
20


). In addition, the RITUXVAS trial had few, and the RAVE trial no patients with the most 


severe forms of the disease. 


The principal uncertainties relate to the limitations of the submitted evidence; these are discussed 


below. 


 


Population:  


The populations in the two principal trials are different. The RAVE trial only considers relatively 


young adults (mean 54 or 51 years for RTX and CYC arms respectively) with moderately severe 


AAV and either de novo disease or following relapse after CYC. It does not include adults with severe 


renal impairment, life threatening pulmonary haemorrhage, those contraindicated for CYC or those 


CYC-refractory. It is uncertain if RTX alone will demonstrate equal efficacy and safety in other adult 


populations or children. The RAVE trial’s younger population potentially confounds some outcomes 


as age is a known predictor of relapse among AAV populations.
37


 It is perhaps worthy of note that 


rates of complete remission with the prednisone taper (RAVE) at 6 months were more comparable 


between RTX and oral CYC for populations with renal involvement.
33


 The RITUXVAS trial 
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considers a much older population (median 68 or 67 years across arms), with severe renal impairment, 


and including those intolerant to CYC. 


 


Intervention:  


There are two possible dosing regimens for induction of remission in this population: 4x375mg/m
2
 


(the licensed dose) and 2x1g (the commonly used dose, see MS, Table 8). The effectiveness evidence 


submitted only concerns the 4x375mg/m
2
 dose for induction therapy for de novo or CYC-relapsed 


generalised, “severe” AAV patients. It is uncertain whether the 2x1g dose, currently used for RA
25


 


and evaluated in non-RCT studies
38,41,49


 would demonstrate equivalent or superior efficacy and/or 


safety for this population. The 2x1g dose is described variously in the MS as the “commonly used 


dose”, the “incorrect dose” and the “off-label” dose and appears to show equivalence
39,49


 or 


superiority
41


 in retrospective studies of efficacy and safety when compared to the 4x375mg/m
2
 dose in 


AAV patients with refractory of relapsing AAV. The 2x1g dose is actually a smaller overall dose than 


the 4x375mg/m
2
 dose


25
 which might explain its better safety profile. The relative efficacy and safety 


of the 2 regimens has not been assessed in a RCT, so there is clinical equipoise in terms of the optimal 


dosing regimen for RTX as an induction therapy in this population.
4,25


 It is not clear why licensing 


was sought only for the 4x375mg/m
2
 dose, particularly as, according to clinical advice, CD 19 counts 


are ablated by both regimes in the majority of patients for > 6 months. There is therefore uncertainty 


concerning the appropriateness of the 4x375mg/m
2 


dose for this AAV population. This is especially 


important for two reasons. Firstly, the rationale for alternative therapies, such as RTX, is the need to 


reduce exposure to the various therapies in this population.
4,23-25


 Secondly, it is recognised in the MS 


(see Section 2.6) that the lower 2x1g regimen is currently the most widely-used off-label dose in the 


UK for severe AAV. 


 


The question whether RTX or RTX+CYC offers the optimum intervention is also uncertain and has 


been raised in the literature:
4,25


 the remission rates and safety profile achieved in older, more severe 


populations in the RITUXVAS trial and the Mansfield et al.
38


 study suggest that this combination 


therapy might have a role to play in induction of remission in patients with de novo AAV. In the 


absence of a head-to-head trial it is therefore also uncertain whether RTX (at either 4x375mg/m
2 


or 


2x1g) + CYC is inferior, equivalent or superior to RTX alone at the dose of 4x375mg/m
2
 in terms of 


safety and efficacy. 


 


Comparators:  


The submission focuses on RTX against oral CYC as a comparator. It is uncertain whether RTX 


without CYC would demonstrate equal efficacy and safety if it were compared with IV CYC, which 


might have a better safety profile
41,49


 and which clinical advice suggests is used more often in expert 


clinical practice. It is also uncertain how RTX compares with other potentially relevant comparators 
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specified in the scope and decision problem, such as MMF and MTX, which might all be used for 


similar populations (adult patients with generalised, “severe” AAV with and without severe renal 


impairment respectively). Some evidence is available which could have informed an indirect 


comparison, however the submission did not contain such an analysis. 


 


Outcomes:  


There are uncertainties concerning efficacy and safety in the specified population beyond 6-18 


months,
4,25


 the duration of the longest trial. Duration of remission is not reported as an outcome in 


RAVE or RITUXVAS and the median time to relapse with RTX and CYC might be more than 12 


months.
25


 The RAVE and RITUXVAS trials report non-inferiority to CYC for complete remission 


(different definitions for remission and different regimens for CYC), and similar adverse event 


profiles, at 6- and 12-months respectively. However, reduced adverse events might have been 


expected and was part of the hypothesis for the RITUXVAS trial. This should also be the case for the 


RAVE trial which employed oral CYC as the comparator, a regimen with a possibly worse adverse 


event profile than the IV pulse CYC regimen employed in the RITUXVAS trial. The results were 


most relevant for the number of malignancies in the RTX arm of the RAVE trial and the number of 


deaths in the RTX arm in the RITUXVAS trial, although these may well have been pre-existing 


and/or causative of the vasculitis, given the relatively short follow-up period; while concerns about 


the number of deaths in the RTX arm in the RITUXVAS trial were examined and addressed. 


 


One reason suggested for the comparable rather than superior safety profile in the RITUXVAS and 


RAVE trials relates to their short study durations (therefore fertility effects might not been seen
23


). 


However, the RAVE trial compared RTX with the “less safe” oral regimen of CYC and used a 


relatively young population with less severe symptoms. A further reason might be the high cumulative 


dose with RTX in both trials,
4,5,38


 which might be causing adverse events. Finally, it is possible that 


the 4x375mg/m
2
 dose of RTX is contributing to higher than expected rates of adverse events in both 


trials because this is a higher overall dose than the 2x1g dose.
4,25


 The 2x1g dose was used in a long-


term study by Mansfield et al.
38


 which reported few adverse events, despite involving an older 


population with severe symptoms.
38


 The hypothesised short-term benefits of fewer adverse events for 


RTX has therefore not been demonstrated by the evidence submitted. 


RTX regimens did not demonstrate superiority to CYC in terms of adverse events, which was a 


hypothesis of at least the RITUXVAS trial, and several adverse events were more frequent in the RTX 


arms (deaths and malignancies, albeit these were not significant differences and the relationship with  


malignancy in relatively short-term studies is complex, as above). Longer duration trials with more 


comparable groups are needed to assess malignancies and fertility outcomes. 
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Study design and quantity:  


There are uncertainties concerning efficacy and safety in the specified population because the 


evidence consists only of two short-duration RCTs for slightly different populations (mean ages of 54 


and 51 years in the two RAVE arms, relatively moderate renal involvement and CYC tolerant only 


[RAVE] vs mean age 68 years, AAV with more severe renal involvement and including potentially 


CYC intolerant populations [RITUXVAS]) using different interventions (RTX or RTX+CYC) and 


comparators (by dose and administration). The evidence base is therefore very limited in size.  


 


Quality of evidence: 


RITUXVAS is generally at low risk of bias across most domains, but is at high risk of performance 


bias and detection bias due to being open-label in design and due to lack of clarity on methods used 


for blinded outcome assessment. This presents a potential confounder as the primary endpoint is 


measured using a scale that might possibly involve a degree of subjectivity (BVAS/WG),
42,43


 but 


otherwise has shown good inter-observer agreement for GPA populations.
44


 


 


The RAVE trial appears to be at low risk of bias across all domains, however the ERG have a number 


of concerns regarding its design. Two protocols are available, one of which only exists in a version 


that post-dates (2009) the inception of the trial. This latter protocol is the only source of information 


on randomisation and allocation concealment; the source of the criterion of non-inferiority for the 


primary efficacy endpoint is only explained in the MS. The primary endpoint was updated during the 


course of the trial and the source of the prednisone dose threshold (<10mg/d) for one designated 


secondary efficacy endpoint is unclear. Subgroup analyses are described as “pre-specified” but details 


are not provided in any of the available protocols. Both trials might therefore be considered as being 


at low risk of bias, but such an assessment must take into account these caveats. 


 


Summary 


The MS only presents evidence on: 


 An indication heavily limited by the licence (not including RTX as a maintenance treatment 


or for relapse other than post-CYC); 


 A RTX dose that is not currently the common off-label dose in the UK;  


 A single trial offering evidence on an alternative dose or regimen (RITUXVAS, RTX+CYC) 


 A single trial using the dose and regimen that is to be licensed (RAVE); 


 Data for only 6-12 months in the included trials, i.e. longer-term efficacy and safety outcomes 


are unknown; 


 Some potential questions concerning certain adverse events, especially rates of mortality and 


malignancies. 
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5. COST EFFECTIVENESS 


This chapter presents a review of the available evidence relating to the cost-effectiveness of RTX in 


the treatment of ANCA-associated vasculitis. Section 5.1 presents a critique of the systematic review 


of existing economic analyses of RTX undertaken by the manufacturer. Section 5.2 provides a 


detailed description of the health economic model submitted by the manufacturer and the economic 


analysis presented within the MS.
8
 Section 5.3 presents a critical appraisal of the manufacturer’s 


model and associated economic analysis. Section 5.4 presents additional work undertaken by the ERG 


to examine the impact of the key issues identified through the critical appraisal. Section 5.5 presents a 


discussion of the key issues and uncertainties relating to the cost-effectiveness of RTX for the 


treatment of ANCA-associated vasculitis in England and Wales. 


 


5.1 ERG comment on manufacturer’s review of cost-effectiveness evidence 


The manufacturer conducted a systematic review with the objective of identifying studies that 


addressed the cost-effectiveness of one or more interventions for patients with either GPA or MPA. 


The manufacturer undertook systematic searches across the following electronic databases and 


research registers: 


 Medline 


 Medline In-Process 


 Embase 


 Embase Alerts 


 Econlit 


 NHS EED 


 


Articles were excluded if they were not related to humans, not written in the English language, or the 


patient population was inappropriate (≤18 years old) (see MS,
8
 p.112). Articles were also excluded if 


they reported on the cost-effectiveness of treating co-morbidities potentially associated with MPA or 


GPA. There was no restriction in the search strategy with respect to intervention and comparators. 


  


Articles were included if they reported a measure relevant to cost-effectiveness, for example: 


 incremental cost per QALY gained 


 cost of being in remission/not being in remission 


 cost of disease relapse compared with not having a relapse 


 direct and indirect costs of treating GPA or MPA in any currency and at any geographical 


location. 
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Articles were also included if they used a decision model to estimate the cost-effectiveness of any 


intervention for MPA or GPA. A total of 159 records were identified, however ultimately all were 


excluded. Thus, the systematic review did not identify any studies that reported on the cost-


effectiveness of treatment for MPA or GPA.  


 


In addition, the manufacturer conducted systematic reviews in an attempt to identify studies 


investigating HRQoL and resource use in patients with GPA or MPA, but reported that no relevant 


studies were found. 


 


The manufacturer’s reporting of search strategies for finding cost-effectiveness, HRQoL and resource 


use evidence was adequate. The minimum required sources were searched. Study design filters were 


applied by the manufacturer. As described in the clinical effectiveness review critique of the 


manufacturer’s searches (Section 4.1.1), the sensitivity of the economic evaluation search strategies 


could have been improved by the inclusion of free-text synonyms for “rtx” in all search strategies i.e. 


“rituximab” or “mabthera”, “rituxan” and “rituxin” and the subject heading “Vasculitis”. The ERG 


considered that the language restriction to English only publications was too restrictive and it is not 


clear whether relevant foreign language publications have been missed. Translation of the search 


strategies from Medline and Embase to other databases was not consistently applied; intervention 


terms were omitted in the NHS EED and EconLit searches. 


 


The ERG is not certain that all potentially useful evidence was identified and appropriately 


incorporated in the economic evaluation by the manufacturer. For instance, for the main cost-


effectiveness search, the manufacturer stated that studies would be included even if they were 


restricted to providing evidence on the costs associated with treating MPA or GPA, and no-matter 


which country or geographical location they provided evidence for. However, the manufacturer goes 


on to report that two studies were deemed worthy of further inspection but were subsequently 


excluded for not being cost-effectiveness analyses (see MS,
8
 p.115). These two studies (Hoffman et 


al. (1998
50


) and Ndir et al. (2011
51


)) were US and French costing studies that investigated the direct 


and indirect costs associated with GPA.
50,51


 While these may not have provided evidence relevant for 


a UK perspective this is not clear from the MS, and it is not clear why these were excluded from the 


manufacturer’s review. Given the importance of health state cost estimates used in the manufacturer’s 


economic model – which were based purely on assumption informed by the opinion of one clinical 


advisor to the manufacturer – this is particularly relevant.  
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5.2 Description of the manufacturer’s economic model 


5.2.1 Model scope 


The model presented by the manufacturer estimates the incremental costs and health effects of a 


treatment sequence beginning with RTX compared to a treatment sequence that begins with CYC. 


The sequence that begins with CYC is assumed to represent the “standard of care” whereas the RTX 


sequence represents a pathway of care deemed by the manufacturer to be realistic based upon expert 


opinion (see MS p.119). Cost-effectiveness is presented in terms of the incremental cost per quality-


adjusted life year (QALY) gained from the perspective of the NHS and Personal Social Services 


(PSS) over a lifetime time horizon. In practice, only NHS costs are included. Three populations can be 


evaluated within the model: (1) treatment naïve (2) recurrent disease and (3) all patients. The “all 


patients” population (which forms the manufacturer’s base case analysis) is made up of “treatment 


naïve” and “recurrent disease” patients, however the structure of the model and the parameter values 


used for the different populations means that the “all patients” analysis does not represent an average 


of the “treatment naïve” and “recurrent disease” populations – this will be discussed in Section 5.3. 


The manufacturer’s model only considers the use of RTX as an induction therapy for these 


populations – maintenance therapy or the use of RTX following an initial relapse observed in the 


model is not considered. While the model allows a subgroup analysis of a “recurrent disease” 


population – that is, patients who have previously been treated but have relapsed – patients who 


relapse within the model are not permitted to receive RTX, even if they enter the model as “treatment 


naïve” patients. 


 


In line with current methodological guidance,
52


 all costs and health outcomes are discounted at an 


annual rate of 3.5%. The model was programmed in Microsoft Excel
®
 with an additional macro 


written using Visual Basic for Applications (VBA) to perform probabilistic sensitivity analysis (PSA). 


The manufacturer’s submission
8
 lacked some clarity regarding the disease and treatment pathway 


assumed within the economic model, and regarding the values assumed for some key parameters. In 


order to ensure clarity regarding the manufacturer’s modelling methods, assumptions and the data that 


underpin the model, Sections 5.2.2, 5.2.3 and 5.2.4 provide a detailed description of the submitted 


model. This description has been produced by the ERG through a detailed scrutiny of the submitted 


model, the MS report and subsequent clarification response. 


5.2.2 Model structure 


A conceptual form of the model implemented by the manufacturer is presented in Figure 1, as 


produced by the ERG. This illustrates the disease pathway and the associated treatment sequence for 


the RTX and CYC groups. 
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Figure 1: Rituximab model structure (drawn by the ERG) 


Note:  transition to death can occur from any state. 


Although the model takes a Markov structure, multiple “remission” and “non-remission” health states 


are included in order that the desired treatment pathway can be modelled. The treatment received at 


any point in the disease pathway depends upon the number of courses of treatment previously 


received. “Non-remission” states are tunnel states, in which patients only remain for one cycle of the 


model, before either responding or not to the treatment they receive. The costs (other than treatment 


costs) and utilities associated with each “remission” state are the same, but separate states are 


modelled such that a specific treatment sequence can be modelled for patients initially treated with 


CYC and patients initially treated with RTX. Similarly, the costs (other than treatment costs) and 


utilities associated with each “non-remission” health state are identical, but multiple states exist in 


order to allow treatment sequences to be modelled. The structure of the model and the treatment 


sequences received remain the same for each population modelled – the “treatment naïve”, “recurrent 


disease” and “all patient” populations. However, the model has the capacity to alter the number of 


courses of CYC received in both treatment groups. It also has the capacity to alter the proportion of 


patients in the RTX group who receive a second course of RTX following initial failure. 
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The model generates a probability of residing in each health state at six month intervals. In the base 


case analysis, the probability of being in the death state reaches 1.00 after 78 cycles (39 years). The 


age at entry into the model is assumed to be 52.8 years, based upon the mean age at baseline observed 


in the RAVE trial.  


 


Model structure for patients initially treated with cyclophosphamide 


For patients initially treated with CYC only two courses of CYC are permitted in the base case 


(although the model has the capacity to test between 0 and 5 courses). It is assumed that 72% of 


patients receive IV CYC pulses (15mg/kg every 2 weeks for the first 3 pulses, followed by infusions 


every 3 weeks for the next 7 pulses) with the remainder receiving oral CYC (2mg/kg per day), based 


upon the manufacturer’s market research (see MS p.161). Patients are initially treated with CYC 


(beginning in the “Initial non-remission health state  treated with CYC” health state in Figure 1) 


and either respond, do not respond, or die. Those patients who respond move into the “remission” 


health state and receive AZA (2mg/kg per day) while they remain in this state. Each cycle, patients 


can either remain in this state, die, or relapse back into non-remission. Patients who relapse move into 


a second “non-remission” health state and receive a second course of CYC – again from this point, 


patients can either respond, not respond, or die. Those patients who do not respond to this second 


course transit into the “uncontrolled disease” health state, whereas patients who do respond move into 


a second “remission” health state, in which AZA is again administered as maintenance treatment. 


Patients remain in this state until they die or relapse. When patients relapse from this second 


remission state they move into the “uncontrolled disease” health state because it is assumed that no 


more CYC treatment is available to them. Patients remain in the “uncontrolled disease” state until 


they die. Patients who are initially treated with CYC and do not respond move directly into the second 


“non-remission” health state and receive a second course of CYC – joining the pathway described 


above. 


 


Model structure for patients initially treated with rituximab 


For patients initially treated with RTX only one subsequent course of CYC is permitted in the base 


case (although the model has the capacity to test between 0 and 5 courses). Again it is assumed that 


when CYC is administered, 72% of patients receive IV CYC pulses (15mg/kg every 2 weeks for the 


first 3 pulses, followed by infusions every 3 weeks for 7 pulses (treatment continues for 6 months) 


with the remainder receiving oral CYC (2mg/kg per day for 6 months). The modelled RTX dosing 


schedule is one weekly dose of 375mg/m
2
 for 4 weeks. The manufacturer’s base case assumes that 


two courses of RTX are administered to patients who do not respond to initial treatment, but that 


otherwise only one course is given. The model has the capacity to alter this assumption such that three 


other scenarios can be modelled: (i) no patients receive two courses of RTX treatment; (ii) only 


patients who respond and then relapse receive two courses or; (iii) all patients receive two courses. 
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Patients are initially treated with RTX (beginning in the “Initial non-remission health state  treated 


with RTX” health state in Figure 1) and either respond, do not respond, or die. Those that respond 


move into the first “remission” state. While in this state they do not receive any maintenance 


treatment, in line with the treatment strategy tested in the RAVE trial. Each cycle, patients can either 


remain in this state, die, or relapse back into non-remission. Patients who relapse move into what we 


describe here as a “third” “non-remission” health state and receive a course of CYC – again from this 


point patients can either respond, not respond, or die. Those that do not respond transit into the 


“uncontrolled disease” health state, whereas those that respond move into a second “remission” health 


state – in this state AZA is administered as maintenance treatment. Patients remain in this state until 


they die or relapse. When patients relapse from this second remission state they move into the 


“uncontrolled disease” health state because it is assumed that no more CYC treatment is available to 


them. Patients remain in the “uncontrolled disease” state until they die. Patients who are initially 


treated with RTX and do not respond move directly into a second “non-remission” health state and 


receive a second course of RTX. Again from this point they either respond, do not respond or die. 


Those that respond move into the first “remission” health state – joining the pathway described above. 


Those that do not respond move into the third “non-remission” health state and receive a course of 


CYC, joining the pathway described above.      


The treatment sequences incorporated within the manufacturer’s model essentially mean that RTX is 


modelled as an additional therapy within the treatment pathway for a proportion of the population. 


Whereas patients initially treated with CYC can only receive two courses of treatment before entering 


the “uncontrolled disease” health state, patients who initially do not respond to RTX receive a second 


course of RTX and a subsequent course of CYC – hence this group of patients receive three lines of 


treatment before entering the “uncontrolled disease” state. The implication of this is that the earliest 


that patients in the RTX group can enter the “uncontrolled disease” health state is the third cycle of 


the model (following non-response to initial RTX treatment (cycle 1), non-response to a second 


course of RTX (cycle 2), and non-response to one course of CYC (cycle 3)). In the CYC group, the 


earliest point at which patients can enter the “uncontrolled disease” state is cycle 2 (following non-


response to an initial course of CYC (cycle 1) and non-response to a second course of CYC (cycle 2)). 


Hence RTX adds a line of therapy for non-responders, delaying the time to uncontrolled disease for 


these patients. Patients in the “uncontrolled disease” health state are assumed to have an increased risk 


of death and a lower utility score than patients in the “non-remission” health states (in each state 


mortality risks and utility scores are age-dependent), and patients in the “non-remission” health states 


are assumed to have an increased risk of death and a lower utility score than patients in the 


“remission” health states. Hence increasing time spent in “remission” health states and reducing time 


spent in “uncontrolled disease” affords health benefits.    
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Mortality risks within the model are driven by age and sex based upon UK life tables,
53


 adjusted 


according to the mean age and proportion of males and females recruited in the RAVE trial and a 


published standardised mortality ratio (SMR) comparing a general population to an AAV population 


(see MS p.132).
54


 Assumptions are made regarding the reduced and increased mortality risks 


associated with the “remission” and “uncontrolled disease” states respectively, with the AAV SMR 


applied directly to the “non-remission” health states.  


HRQoL is based upon age and sex using published UK-based evidence for the general population,
55


 


adjusted according to the RAVE demographics and weighted for “remission” and “non-remission” 


health states according to SF-36 data (subsequently transformed into EQ-5D utility scores) collected 


from the RAVE trial. An additional utility decrement is applied to patients in the “uncontrolled 


disease” health state, and further decrements are made according to the probability of experiencing 


adverse events in each health state. Total QALYs are calculated as a function of the time spent in each 


health state and the associated utility score. 


The model includes drug acquisition and administration costs, monitoring costs, costs of outpatient 


appointments, and costs of managing adverse events.   


The treatment received while in the “non-remission” health states influences the probability of 


response, the probability of relapse if a response is achieved, and the proportion of patients that are 


assumed to experience an adverse event. Increased response rates and reduced relapse rates lead to 


QALY gains and reductions in future costs (because the “remission” health state is assumed to be 


much less costly than “non-remission” and “uncontrolled disease” health states). RTX and CYC are 


assumed to have different response rates associated with both first and subsequent courses. Relapse 


rates differ for remissions induced by the two treatments but in the base case model the same relapse 


rate is applied for first and second relapses (though in the analyses of the “treatment naïve” and 


“recurrent disease” sub-populations different relapse rates are applied). The proportion of patients that 


experience adverse events also differs according to treatment received. Hence response rates, relapse 


rates, adverse event rates and the additional step in the treatment pathway incorporated within the 


RTX treatment sequence determine the incremental health gain attributed to RTX. These factors, 


combined with the different drug acquisition and administration costs, monitoring costs and 


management costs, drive the incremental cost increase attributed to RTX. Using these incremental 


costs and QALYs an incremental cost effectiveness ratio is calculated. 


5.2.3 Key assumptions underpinning the model  


The manufacturer’s base case model makes the following key structural assumptions: 


 RTX is given using a dosing regimen of 375mg/m
2 
once a week for four consecutive weeks.  
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 Patients who do not respond to initial RTX treatment are immediately retreated with a second 


course of RTX. 


 Patients who achieve remission induced by RXT receive no maintenance therapy with any 


treatment. 


 Patients who relapse after a RTX-induced remission, or who do not respond to an initial two 


courses of RTX, receive one course of CYC treatment. 


 RTX is only considered as an initial induction treatment for each population (“treatment 


naïve”, “recurrent disease” and “all patients”). It is not considered as a secondary induction 


treatment after a relapse observed in the model. 


 Response rates, relapse rates and adverse event rates are identical for CYC IV pulse treatment 


and CYC oral treatment. 


 The number of CYC courses received is not dependent upon the method of administration 


(i.e. IV pulse or oral). 


 Patients are assumed to receive “full” treatment courses – that is, 4x375mg/m
2 


for RTX, 


2mg/kg/day for 6 months for oral CYC, and 10 administrations of 15mg/kg for IV CYC. 


 Patients who initially receive CYC treatment may only receive two courses of CYC (this is 


assumed to be the case for all populations: “treatment naïve”, “recurrent disease” and “all 


patients”). 


 Patients who achieve remission induced by CYC receive AZA maintenance therapy. 


 Remission is defined by a BVAS/WG score of 0 and a successful taper of prednisone at 6 


months (zero treatment with prednisone at 6 months). 


 “Partial remission”, for instance where the BVAS/WG score is 0 but prednisone treatment has 


not been completely stopped at 6 months, is not modelled and therefore is assumed to be 


similar to non-remission and the associated treatment is given. 


 All relapses are treated as being identical – severe and limited relapses observed in the RAVE 


trial are combined to estimate the relapse rates used in the manufacturer’s model – it is 


therefore assumed that all relapses lead to re-induction treatment.  


 Treatments that may induce remission are restricted to RTX and CYC. After exhausting the 


specified number of courses with these treatments patients remain in an uncontrolled disease 


state until death.  


 It is assumed that patients in the “uncontrolled disease” health state have highly symptomatic 


disease and receive only best supportive care. 


 


The manufacturer’s base case model makes the following key assumptions around parameter values: 
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 Patients treated with a second course of RTX have a reduced probability of achieving 


remission equivalent to the relative reduction observed between treatment naïve and recurrent 


disease patients treated with CYC in the RAVE trial. 


 Relapse rates are higher in the “recurrent disease” population compared to the “treatment 


naïve” population for both RTX and CYC, based upon the RAVE trial. However within these 


analyses and within the “all patients” analyses the relapse rates remain the same irrespective 


of whether patients are in first or second remission. 


 Relapse rates are assumed to follow an exponential distribution and are hence modelled as 


being time-independent. 


 Patient demographics (age and sex) are based upon the RAVE trial, except for BSA and 


weight. The average BSA is assumed to be 1.79m
2
 in the model,


56
 based upon UK cancer 


patients, rather than the 2.00m
2 
observed in the RAVE trial. 


 The SMR reported by Lane et al.(2005)
54


 is assumed to represent the mortality risk associated 


with patients who are not in remission. An arbitrary ±10% has been applied to the SMR to 


estimate the risk of death in the uncontrolled and complete remission health states. 


 The decrement in utility between the “non-remission” and “uncontrolled disease” health states 


is assumed to be identical to the decrement between the “remission” and “non-remission” 


health states. 


 The only adverse events assumed to be relevant for incorporation in the model are anaemia, 


leukopenia, deep vein thrombosis, dyspnoea, diarrhoea and pneumonia. Each of these (apart 


from diarrhoea which is attributed no utility decrement) is attributed a utility decrement that is 


applied according to the proportion of patients who experienced these events for the duration 


of time spent in the relevant health states (it is implicitly assumed that these events are 


resolved after 6 months). That is, AEs associated with RTX are only applied when patients 


are in health states in which RTX is currently being received. AEs associated with CYC are 


only applied when patients are in health states in which CYC is currently being received. It is 


implicitly assumed that the utility decrement applied for each AE is equivalent to an average 


utility that a patient with that AE would experience over a 6 month period. Patients in 


remission after RTX treatment are assumed to experience no AEs because they receive no 


treatment, whereas patients in remission after CYC are assumed to experience adverse events 


associated with AZA treatment. Patients in the “uncontrolled disease” health state are 


assumed to experience no AEs. 


 The risk of AEs remains the same no matter whether patients have been previously treated. 


 Anaemia, leukopenia, deep vein thrombosis and pneumonia AEs are assumed to lead to costs 


incurred by the NHS. Dyspnoea and diarrhoea adverse events are assumed to lead to zero 


costs to the NHS.    
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 The drug costs incorporated within the economic model assume that the full RAVE protocol 


doses of RTX, CYC and AZA are given, rather than being based upon the doses actually 


received in the trial. However, for methylprednisolone and prednisone the mean dose received 


in both groups included in RAVE combined is used, and this is assumed to be applicable to 


both the RTX and CYC groups.   


 The base case analysis assumes that there is no wastage of drugs. 


 It is assumed that the cost of intravenously administering CYC pulse therapy is equivalent to 


the infusion cost of RTX. Given the source of the infusion cost, it is assumed that the cost of 


infusing RTX and CYC is equivalent to the cost of infusing infliximab as estimated in the 


year 2000 (though this cost is uplifted to 2012 prices (see MS p.155). 


 It is assumed that there is no administration cost associated with methylprednisolone in either 


the RTX or CYC groups, because it is assumed that this will be given on the same day. The 


MS states that this is a conservative assumption because not all CYC treatment will be given 


intravenously, in which case administration of methylprednisolone would generate a separate 


cost. It is worthy of note that in the RAVE trial patients received 1-3 pulses of 


methylprednisolone prior to RTX or CYC treatment and so some patients may generate 


additional administration costs in both treatment groups. 


 It is assumed that costs associated with monitoring patients during treatment with RTX and 


IV CYC are captured within the administration cost applied for these treatments. Monitoring 


costs are applied for patients taking oral CYC and for those taking AZA as maintenance 


therapy – these include 1.5 blood tests and 1.5 liver function tests per month.  


 Patients taking oral or IV CYC are assumed to receive pneumocystis jiroveci prophylaxis 


based upon BSR guidelines (see MS p.152). This is assumed to consist of 400mg of 


trimethoprim. It is assumed that this prophylaxis is not given to patients treated with RTX 


(though this is recommended in the draft SmPC for RTX and this is stated on p.19 of MS).
8
  


 It is assumed that patients attend regular outpatient appointments, the frequency of which are 


determined by the health state that they are in. The type of consultant seen is associated with 


the proportion of patients with different organ involvement at baseline in the RAVE trial. 


Rheumatologists, nephrologists, pulmonologists, neurologists, otolaryngologists, 


ophthalmologists and dermatologists are all included. For instance, 61% of patients are 


assumed to visit a rheumatologist, 66% are assumed to visit a nephrologist, and so on (see MS 


p.157). These proportions sum to more than 1.00, because patients often had more than one 


organ involved in their disease. It is assumed that patients in the “non-remission” state attend 


appointments once every 1.5 weeks, but because of multi-organ involvement it is essentially 


assumed that patients in this state have 3.1 outpatient appointments every 1.5 weeks 


(equivalent to 53.8 appointments in a 6-month period). It is assumed that patients in the 







 


54 


 


“remission” health state attend appointments once every 3 months, but because of multi-organ 


involvement it is essentially assumed that patients in this state have 3.1 outpatient 


appointments every 3 months.  


 In addition it is assumed that patients with pulmonary symptoms (53% of patients) receive 


chest X-rays or CT scans once every 1.5 months while in the “non-remission” and 


“remission” health states. 


 In the “uncontrolled disease” health state it is assumed that patients attend one “specialist 


palliative care” outpatient appointment (NHS reference cost SD04A) every 1.5 weeks 


(equivalent to 17.4 appointments every 6 months).     


 


5.2.4 Evidence used to inform the model parameters 


Population subgroup characteristics 


The initial characteristics of the “all patient” model population (which forms the main analysis 


undertaken by the manufacturer), and the “treatment naïve” and “recurrent disease” populations which 


are included as sub-group analyses, are shown in Table 9. 


 


Table 9: Initial patient characteristics for patient subgroups and the overall population 


Variable All patients Treatment 


naïve 


Recurrent 


disease 


Source 


Age 52.8 52.8 52.8 RAVE trial 


Percent female 49.7% 49.7% 49.7% 


Weight (kg)  67.2 67.2 67.2 Unclear 


Height (cm) 171.5 171.5 171.5 RAVE trial 


Body surface area 1.79 1.79 1.79 Sacco et al. 


(2010)
56


 


 


It is worthy of note that each population is assumed to display the same baseline demographics, no 


matter whether patients are treatment naïve or have recurrent disease. This is despite the fact that data 


on these subgroups would have been available from the RAVE trial. In addition, the ERG could not 


identify the source of the assumed weight – this is not from the RAVE trial, and the ERG were unable 


to identify a figure in the Sacco et al. (2010
56


) publication. 


Summary of key model parameters 


All key model parameter values are presented in Table 10. 
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Table 10: Model parameters and distributions (all subgroups unless indicated) 


Parameter Distribution Mean  Standard error Source and notes 


Remission rates 


CYC (1
st
 course) Beta All patients=0.5306 


Treatment naive=0.6458 


Recurrent disease=0.4200 


Not stated RAVE trial, except for the 0.3065 value for the 2
nd


 course of 


CYC treatment in the “recurrent disease”, which is referenced to 


Hoffman et al. 1992.
15


 However the ERG cannot identify this 


figure from the Hoffman et al. paper.  CYC (2
nd


 course) Linked to 


remission rate 


relative risk 


All patients=0.4200 


Treatment naive=0.4200 


Recurrent disease=0.3065 


Not stated 


CYC 2
nd


 course remission 


rate relative risk (relative 


risk comparing 2
nd


 course 


remission rate to 1
st
 course 


remission rate) 


Beta All patients=0.7915 


Treatment naive=0.6503 


Recurrent disease=0.7298 


All patients=0.1583 


Treatment naive=0.1301 


Recurrent disease=0.146 


For “all patients” and “treatment naïve” these are derived in 


order to reflect remission rates observed in RAVE. For 


“recurrent disease” Hoffman et al. 1992 is referenced,
15


 but the 


source of this value remains unclear. Standard errors are 


assumed to be 20% of the mean. 


RTX (1
st
 course) Beta All patients=0.6364 


Treatment naive=0.6042 


Recurrent disease=0.6667 


Not stated RAVE trial.  


RTX (2
nd


 course) Linked to 


remission rate 


relative risk  


All patients=0.4138 


Treatment naive=0.3929 


Recurrent disease=0.4335 


Not stated Assumed, based upon remission rate relative risk. 


RTX 2
nd


 course remission 


rate relative risk (relative 


risk comparing 2
nd


 course 


remission rate to 1
st
 course 


remission rate) 


Beta All patients=0.6503 


Treatment naive=0.6503 


Recurrent disease=0.6503 


All patients=0.1301 


Treatment naive=0.1301 


Recurrent disease=0.1301 


Assumed, based upon relative risk between remission rates 


observed in “treatment naïve” patients and patients with 


“recurrent disease” treated with CYC in RAVE. Standard errors 


are assumed to be 20% of the mean. 


Relapse rates 


CYC (1
st
 course) Beta All patients=0.1496 


Treatment naive=0.0704 


Recurrent disease=0.1668 


All patients=0.0360 


Treatment naive=0.0369 


Recurrent disease=0.0527 


Based upon exponential models fitted to RAVE trial data. 


Standard errors are assumed to be 30% of the mean.*  


CYC (2
nd


 course) Equal to 


relapse rates 


after 1
st
 


course 


All patients=0.1496 


Treatment naive=0.0704 


Recurrent disease=0.1668 


All patients=0.0360 


Treatment naive=0.0369 


Recurrent disease=0.0527 


The model does not include parameters for relapse rates after 


subsequent treatment courses – implicitly these are assumed to 


remain constant. 


RTX (1
st
 course) Beta All patients=0.1647 


Treatment naive=0.1199 


Recurrent disease=0.3058 


All patients=0.0373 


Treatment naive=0.0469 


Recurrent disease=0.0645 


Based upon exponential models fitted to RAVE trial data. 


Standard errors are assumed to be 30% of the mean.* 


RTX (2
nd


 course) Equal to All patients=0.1647 All patients=0.0373 The model does not include parameters for relapse rates after 
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Parameter Distribution Mean  Standard error Source and notes 


relapse rates 


after 1
st
 


course 


Treatment naive=0.1199 


Recurrent disease=0.3058 


Treatment naive=0.0469 


Recurrent disease=0.0645 


subsequent treatment courses – implicitly these are assumed to 


remain constant. 


Standardised mortality ratios by health state (equal for all treatments) 


Remission Fixed 4.32 N/a Assumed based upon Lane et al. 2005.
54


 These are applied to 


age- and sex-based mortality rates from the general UK 


population.
53


 (ONS, 2011) 
Non-remission Fixed 4.80 N/a 


Uncontrolled disease Fixed 5.28 N/a 


Health state utilities (equal for all treatments) 


Remission Beta 0.84 0.02 Post-hoc analysis of RAVE data, transforming SF-36 to EQ-5D. 


Note that utilities reduce each cycle (due to increasing age) 


according to Ara and Brazier’s model.
55


 
Non-remission Beta 0.75 0.02 


Uncontrolled disease Linked to 


difference 


between 


“remission” 


and “non-


remission” 


0.67 N/a Assume that the difference between “non-remission” and 


“uncontrolled disease” is the same as the difference between 


“remission” and “non-remission”. 


Adverse event utilities   


Anaemia Beta 0.63 0.19 Borg et al. 2008.
57


 Standard error assumed to be 30% of the 


mean. 


Leukopenia Beta 0.70 0.17 Wang et al. 2008.
58


 assumed to be equal to utility for 


neutropenia.  


Deep Vein Thrombosis Beta 0.69 0.04 Mathias et al.1999.
59


  


Dyspnoea Beta 0.82 Not stated Van den Boom et al. 2001.
60


  


Diarrhoea Fixed No decrement N/a Assume no decrement. 


Pneumonia Beta 0.21 Not stated Sisk et al. 1997,
61


 based upon Erickson et al. 1995.
62


  


Adverse event probabilities (by treatment: CYC – CYC; AZA – azathioprine; RTX – RTX) 


Anaemia Beta CYC/AZA=0.035 


AZA=0.000 


RTX=0.035 


Not stated RAVE trial. Data for AZA from post-hoc analysis. 


Leukopenia Beta CYC/AZA=0.035 


AZA=0.030 


RTX=0.023 


Not stated 


Deep Vein Thrombosis Beta CYC/AZA=0.012 


AZA=0.000 


RTX=0.000 


Not stated 


Dyspnoea Beta CYC/AZA=0.012 Not stated 
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Parameter Distribution Mean  Standard error Source and notes 


AZA=0.000 


RTX=0.000 


Diarrhoea Beta CYC/AZA=0.000 


AZA=0.000 


RTX=0.023 


Not stated 


Pneumonia Beta CYC/AZA=0.024 


AZA=0.000 


RTX=0.023 


Not stated 


Drug costs   


RTX Fixed £1.75 per mg N/a BNF 2013.
63


 


CYC (tablets) Fixed £0.004 per mg N/a BNF 2013,
63


 50mg, 100 tab pack. 


CYC (IV) Fixed £0.011 per mg N/a BNF 2013,
63


 average of 500mg and 1000mg price. 


% CYC treatment given 


orally 


Fixed 72.00% N/a Assumption – manufacturer’s market research. 


Azathioprine Fixed £0.002 per mg N/a BNF 2013,
63


 50mg, 56 tab pack. 


Methylprednisolone Fixed £0.017 per mg N/a BNF 2013,
63


 average of 1g and 2g vial price. 


Prednisone Fixed £0.43 per mg N/a BNF 2013,
63


 average price of 1mg, 30 tab pack, 2mg 30 tab 


pack, 2mg 100 tab pack, 5mg 30 tab pack, 5mg 100 tab pack. 


Trimethoprim Fixed £0.0003 per mg N/a BNF 2013,
63


 200mg, 14 tab pack. 


Administration costs 


RTX Fixed £180.29 N/a Barton et al. 2004 (inflated to2012 prices).
64


 


CYC (tablets) Fixed £0.00 N/a No cost. 


CYC (IV) Fixed £180.29 N/a Barton et al. 2004 (inflated to 2012 prices).
64


 


Azathioprine Fixed £0.00 N/a No cost. 


Methylprednisone Fixed £0.00 N/a No cost. 


Prednisone Fixed £0.00 N/a No cost. 


Trimethoprim Fixed £0.00 N/a No cost. 


Monitoring costs 


RTX Fixed £0.00 N/a No cost. 


CYC (tablets) Fixed £108.00 N/a Assumption. 1.5 blood tests and 1.5 liver function tests per 


month. 


CYC (IV) Fixed £108.00 N/a Assumption. 1.5 blood tests and 1.5 liver function tests per 


month. 


Azathioprine Fixed £108.00 N/a Assumption. 1.5 blood tests and 1.5 liver function tests per 


month. 


Methylprednisone Fixed £0.00 N/a No cost. 
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Parameter Distribution Mean  Standard error Source and notes 


Prednisone Fixed £0.00 N/a No cost. 


Trimethoprim Fixed £0.00 N/a No cost. 


Proportion of patients visiting following consultants and receiving tests (same in each treatment group) 


Rheumatologist Fixed 0.610 N/a Based upon the proportion of patients recorded with the 


corresponding organ involvement at baseline in the RAVE trial. 


The proportion for chest X-ray or CT scans reflects the 


proportion with pulmonary involvement. 


Nephrologist Fixed 0.660 N/a 
Pulmonologist Fixed 0.533 N/a 
Neurologist Fixed 0.203 N/a 
Otolaryngologist Fixed 0.584 N/a 
Ophthalmologist Fixed 0.264 N/a 
Dermatologist Fixed 0.183 N/a 
Other consultant Fixed 0.061 N/a 
Chest X-ray or CT Fixed 0.533 N/a 
Frequency of outpatient consultant visits by health state (same in each treatment group) 


Remission Fixed 0.33 per month N/a Assumption – expert opinion. 


Non-remission Fixed 2.90 per month N/a Assumption – expert opinion. 


Uncontrolled disease Fixed 2.90 per month N/a Assumption – expert opinion. This reflects visits for specialist 


palliative care. 


Frequency of chest X-ray and CT scans by health state (same in each treatment group) for those with pulmonary involvement 


Remission Fixed 0.66 per month N/a Assumption – expert opinion. 


Non-remission Fixed 0.66 per month N/a Assumption – expert opinion. 


Uncontrolled disease Fixed 0.00 per month N/a Assumption – expert opinion.  


Unit cost of consultant outpatient visits and tests 


Rheumatologist Log normal £125.68 0.15 NHS Trusts Reference Costs 2009-10:
65


 Consultant led follow-


up attendance non-admitted face to face, service code 410. 


Nephrologist Log normal £150.53 0.12 Service code 361.
65


 


Pulmonologist Log normal £131.12 0.15 Service code 340.
65


 


Neurologist Log normal £139.61 0.17 Service code 400.
65


 


Otolaryngologist Log normal £72.99 0.17 Service code 120.
65


 


Opthalmologist Log normal £73.47 0.12 Service code 130.
65


 


Dermatologist Log normal £86.37 0.16 Service code 330. 


Other consultant Linked  £125.68 0.15 Equal to “rheumatologist”. 


Specialist palliative care Log normal £254.06 0.34 NHS Trusts Reference Costs 2009-10:
65


 Specialist palliative 


care: Outpatient, currency code SD04A. 


Chest X-ray or CT Log normal £29.08 Not stated Barton et al. 2004 (inflated to 2012 prices).
64


 Probabilistic value 


represents a multiplication of the “blood test” cost, based upon 


their relative deterministic means. 
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Parameter Distribution Mean  Standard error Source and notes 


Blood test Log normal £3.00 0.27 NHS Trusts Reference Costs 2009-10.
65


 Haematology 


(excluding anti-coagulant services), pathology services currency 


code DAP823.  


Liver function test Log normal £9.00 Not stated Barton et al. 2004 (inflated to 2012 prices).
64


 Probabilistic value 


represents a multiplication of the “blood test” cost, based upon 


their relative deterministic means. 


Unit cost of adverse events 


Anaemia Log normal £363.66 0.22 NHS Trusts Reference Costs 2009-10.
65


 Currency code SA03F. 


Leukopenia Log normal £406.60 0.21 NHS Trusts Reference Costs 2009-10.
65


 Currency code 


WA04U. 


Deep Vein Thrombosis Log normal £387.34 0.19 NHS Trusts Reference Costs 2009-10.
65


 Currency code QZ20Z. 


Dyspnoea Fixed £0.00 N/a Assumed no cost. 


Diarrhoea Fixed £0.00 N/a Assumed no cost. 


Pneumonia Log normal £1,224.70 0.14 NHS Trusts Reference Costs 2009-10.
65


 Currency code DZ11C. 
*In a new version of the manufacturer’s economic model submitted in response to clarification questions from the ERG the standard errors associated with these parameters were amended and 


calculated based upon the numbers of patients in the RTX and CYC groups in the RAVE trial and the mean relapse rate (using the method of moments technique). 
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The following sections detail the evidence used to inform all parameters within the model. 


 


Remission and relapse rates 


Within the manufacturer’s model, the principal driver of health benefits is associated with the time 


spent in the “remission” health state. There are two key factors within the economic model that 


determine the time spent in the “remission” state: 


 The structure of the model, which determines the number of treatment sequences received in 


each treatment arm (and thus the number of times a patient may enter the “remission” state) 


 Parameter values for treatment response rates, relapse rates, and mortality rates. 


 


The structure of the manufacturer’s model is shown in Figure 1. The treatment sequences incorporated 


within the model mean that RTX is modelled as an additional therapy within the treatment pathway 


for a proportion of the population. Whereas patients initially treated with CYC can only receive two 


courses of treatment, patients who initially do not respond to RTX receive a second course of RXT 


and a subsequent course of CYC – hence this group of patients receive three lines of treatment. The 


implication of this is that patients in the RTX group have one additional chance of entering the 


“remission” state, and their entry into the “uncontrolled disease” state is delayed by at least one model 


cycle. The manufacturer justifies the choice of modelled sequences based upon expert opinion (see 


MS p.118-119). CYC is known to be associated with important side effects that become increasingly 


likely with high lifetime cumulative doses. Based upon this, the manufacturer assumed that a 


maximum of two CYC doses would be administered. The manufacturer does not alter this assumption 


depending upon whether oral or IV CYC is given (these lead to different cumulative doses per 


course). The manufacturer also does not alter this assumption when different sub-populations are run 


through the model – “all patients”, “treatment naïve” and “recurrent disease” groups all receive two 


courses of CYC in the respective base case analyses. The manufacturer notes that their assumption 


that patients who initially do not respond to RTX receive a second course was not tested in the RAVE 


trial, and is based upon expert opinion (see MS p.119). Hence the structure of the manufacturer’s 


economic model – which itself is a key driver of the incremental health benefits associated with RTX 


– is seemingly based upon the opinion of one expert. 


 


Parameter values for treatment response rates and relapse rates are mainly taken from the RAVE trial, 


although for some parts of the modelled treatment sequences data are not available and assumptions 


are made. Response rates for the first course of CYC or RTX treatment given are taken from Table 17 


of the MS (see MS p.70) for the “all patients” population, and from Table 24 (see MS p.80) for the 


“treatment naïve” and “recurrent disease” subgroups.
8
 These represent an intention to treat (ITT) 


analysis of the proportion of patients who achieved complete remission at Month 6, whereby any 


missing data was imputed using worst case imputation (WOCF). In this analysis data were imputed 
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for 3 patients in the CYC group and 1 patient in the RTX group who discontinued permanently from 


the study or withdrew from the study before month 6, without already having been classified as failing 


treatment. These patients were assumed to have failed treatment at 6 months. When these patients 


were instead excluded from the analysis the difference in response rates between the RTX group and 


the CYC group was slightly smaller (9.5% compared to 10.6%). 


In Section 6.3.2 of the MS it is stated that patients who experienced severe disease flares or treatment 


failure between Visit V5 (Month 1) and Visit V8 (Month 6) were crossed over to the opposite 


treatment arm (see MS p.43).
8
 According to Figure 5 in the MS this occurred in 5 (5.1%) patients in 


the RTX group and in 7 (7.1%) patients in the CYC group (see MS p.64).
8
 The MS states that for the 


ITT analysis, efficacy endpoints were analysed according to the treatment assigned rather than the 


treatment received and therefore the remission rates at 6 months used in the economic model may be 


confounded by crossover (see MS p.59).
8
 However, resulting bias appears likely to be small 


considering the proportion of switching was low and similar in the two treatment groups. 


For the CYC group, remission rates associated with a second course of treatment are taken from the 


“relapsing disease at baseline” row of Table 24 of the MS (see MS p.80) for the “all patients” and 


“treatment naïve” analyses.
8
 These data represent the complete remission rates at 6 months (ITT 


population with WOCF) for 50 patients who were recruited into the RAVE trial with relapsing disease 


at baseline. For the “recurrent disease” subgroup no data on remission rates associated with a second 


course of CYC can be derived from the RAVE trial, and so the manufacturer instead applied an 


additional decrement to the remission rate based upon a study by Hoffman et al. 1992, who followed a 


cohort of 158 US patients with Wegener granulomatosis vasculitis for periods varying between 6 


months and 24 years.
15


 However the ERG was unable to identify how the decrement was derived from 


the Hoffman et al.
50


 paper. 


The relapse rates used in the manufacturer’s model were derived from the RAVE trial. Exponential 


models were fitted to data from patients who had experienced completed remission at 6-months in 


order to estimate the time-to-event for relapse (see MS p.136).
8
 These models were used to derive 6-


month probabilities for relapse. The use of exponential models is discussed further in Section 5.3. The 


MS only provides information on the fit of exponential models to the “all patients” data. Different 


relapse rates are applied for the “treatment naïve” and “recurrent disease” subgroups and the ERG 


assumes that these were estimated by applying exponential models to patients who achieved a 


complete response at 6-months who were recruited to the RAVE trial as treatment naïve patients and 


patients with recurrent disease respectively. In the manufacturer’s economic model, the same relapse 


rate is applied after different courses of treatment within each model run – that is, in the “all patients” 


analysis a relapse rate of 0.1496 is applied after first and second courses of CYC, and a relapse rate of 


0.1647 is applied after first and second courses of RTX. In the “naïve patients” analysis a lower 
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relapse rate is applied – this is 0.0704 for CYC and 0.1199 for RTX after first and second courses of 


treatment. In the “recurrent disease” analysis a higher relapse rate is applied – 0.1668 for CYC and 


0.3058 for RTX after first and second courses of treatment. Hence previous relapse affects the relapse 


rates assumed across each of the subgroup analyses, but does not cause the relapse rate to change 


within the analyses (for example, in the “treatment naïve” subgroup analysis, patients who achieve 


remission, relapse, and then achieve remission for a second time, are allocated a lower relapse rate 


than patients achieving a first remission in the “recurrent disease” subgroup analysis). This issue is 


discussed further in Section 5.3. 


It is noteworthy that for longer term efficacy analyses (beyond 6 months), the MS states that data 


from patients that switched treatments (5.1% in the RTX arm and 7.1% in the CYC arm) are treated as 


missing and WOCF was used to impute data (see MS p.61).
8
 Such analyses could result in selection 


bias and this may have affected the estimation of relapse rates.    


Mortality rates also affect how long patients are estimated to stay in each health state of the 


manufacturer’s model. In the model, mortality rates do not differ depending upon which treatment is 


being taken, however these do differ by health state. Background age- and sex-based UK general 


population mortality rates are used within the model,
53


 but these are multiplied by a different SMR in 


each health state. The “base” SMR (4.8) is taken from a cohort study that identified 99 patients with 


ANCA-associated vasculitis in a region in England between 1988 and 2000 and compared death rates 


to those in the general local population.
54


 Thirty-one deaths were observed within this study. Lane et 


al. do not classify patients as to whether they were in remission or not. In the MS it is assumed that 


the “base” SMR is applicable to patients in the “non-remission” health state and an arbitrary ±10% is 


applied to this for patients in the “remission” and “uncontrolled disease” health states respectively. 


The MS states that the assumption that patients in complete remission have a reduced risk of mortality 


compared to those not in remission is based upon UK registry data, but no further reference to these 


data are given (see MS p.120-121),
8
 and no further evidence was provided in the manufacturer’s 


response to the ERG’s clarification questions. In the manufacturer’s model the reduced mortality rate 


in the “remission” health state and the increased mortality rate in the “uncontrolled disease” health 


state leads to marginal survival benefits for the RTX group as these patients spend a longer duration in 


the “remission” health state and a shorter duration in the “uncontrolled disease” health state due to the 


assumed treatment sequences and the remission and relapse rates modelled. 


Health related quality of life 


In the RAVE trial, SF-36 data were collected at baseline and at 6 months. Summary scores improved 


at 6-months compared to baseline in both treatment groups and there was not a significant difference 


in this change between groups. In the manufacturer’s economic model, utility scores do not depend 


upon the treatment being received, but do differ by health state. SF-36 scores collected in the RAVE 
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trial were converted into EQ-5D scores for the “remission” and “non-remission” health states using 


Ara and Brazier’s mapping models.
66


 It is not clear exactly which data from RAVE were used to 


inform these estimates – the ERG assumes that utilities for “remission” were estimated based upon 


data from patients who achieved complete remission at 6-months, but it is unclear whether utilities for 


“non-remission” included only data from non-responders at 6-months, or also included data from all 


patients at baseline. The MS states that Model 2 from Ara and Brazier was used for the base case 


economic analysis, as this model is reported to be more accurate when predicting incremental 


differences between study arms and changes over time (see MS p.140).  Model 1 from Ara and 


Brazier was used in sensitivity analysis. Although the two models produced quite different utility 


scores for each state (0.79 vs. 0.84 for “complete remission” and 0.70 vs. 0.75 for “non-remission”) 


the relative difference between the two health states was similar. Data were not available from the 


RAVE trial on HRQoL for the “uncontrolled disease” health state. In the manufacturer’s economic 


model the utility of this state was assumed to be worse than the “non-remission” state by the same 


absolute amount that “non-remission” is worse than “remission” (see MS p.146).
8
 


 


To apply utility scores within the economic model, the manufacturer first estimated general 


population utility given the age and sex observed in RAVE based upon Ara and Brazier’s model.
55


 


These utilities were estimated for each 6-month cycle (utility decreases with age). The utilities 


estimated for “remission”, “non-remission” and “uncontrolled disease” were then calculated as 


weights compared to the general population score which allowed utility scores to be estimated for 


each health state, for each cycle of the model. For instance, for a patient aged 52.8 years (the baseline 


age in the model) the general population utility is estimated to be 0.85 (given a 50.3% proportion of 


males), using Ara and Brazier’s model.
55


 In RAVE, the utility associated with being in remission was 


0.84, and the utility associated with not being in remission was 0.75, equivalent to 0.98 and 0.88 as 


proportions of the general population utility, respectively. Therefore, throughout the economic model 


time frame the utilities associated with the remission and non-remission health states were equivalent 


to 0.98*general population utility, and 0.88*general population utility, respectively. 


Adverse event data sources 


Adverse events (AEs) have relatively little impact in the manufacturer’s model. The adverse events 


included are anaemia, leukopenia, deep vein thrombosis, dyspnoea, diarrhoea and pneumonia. Data 


relating to the probabilities of these events occurring while taking CYC, RTX and AZA are presented 


in Table 10. The MS states that these were the only AEs that were Grade 3 severity or above that 


occurred in more than 2% of patients in any treatment arm in the RAVE trial (see MS p.131).
8
 


Following treatment discontinuation (that is, after achieving remission in the RTX group, and in the 


“uncontrolled disease” health state) it is assumed that no AEs occur.  
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The impact of these AEs on HRQoL was estimated based upon a variety of sources from the 


literature. For anaemia, a Swedish study by Borg et al. 2008.
57


 was used in which a utility score for 


moderate anaemia was measured using time-trade-off. For leukopenia, the utility score was assumed 


to be equal to that for neutropenia, allowing a study by Wang et al. 2008
58


 to be used, in which a 


utility score for leukopenia was estimated based upon SF-36 data on neutropenia collected in a US 


study.
58,67


 For DVT, a US study by Mathias et al.1999 which measured a utility score for severe DVT 


symptoms using the Health Utilities Index was used.
59


 For dyspnoea, a Dutch study by Van den Boom 


et al. 2001 was used, which measured utility using the Maastricht Utility Measurement Questionnaire, 


an adapted Dutch translation of the Health Utilities Index.
60


 For pneumonia, a utility score was 


derived based upon a paper by Sisk et al. 1997,
61


 which in turn was based upon a US study by 


Erickson et al. 1995.
62


 Erickson et al. present the Healthy People 2000 study, which attempted to 


estimate years of healthy life in the US based upon perceived health status and activity limitations 


reported by approximately 250,000 respondents to the National Health Interview Survey. Erickson et 


al. allocated utility values to each perceived health status and activity limitation combination using 


multiattribute utility scaling, which led them to allocate a score of 0.21 to patients in “fair” health who 


were limited in their activities of daily living. Sisk et al. assumed that this represents an accurate 


description of a patient with pneumococcal bacteremia. However, it is worthy of note that Sisk et al. 


assume that this level of utility is only experienced for a duration of 34 days, whereas in the 


manufacturer’s model the utility for each AE is assumed to be appropriate for a 6-month period. It 


should also be noted that these studies used different elicitation methods which is not ideal.   


To incorporate the AE utilities within the economic model, the manufacturer first calculated the 


general population utility score for each of the AE source studies, given the mean age and sex 


included within each of the studies. The AE utility score as a proportion of the general population 


score was then calculated. This weight was then applied to the appropriate health states in the model 


according to the proportion of patients estimated to experience each event. 


The cost impact of managing each AE was based upon relevant costs taken from NHS Trusts 


Reference Costs 2009-10.
65


 For anaemia, the cost was associated with a day case for haemolytic 


anaemia without complications (currency code SA03F). For leukopenia, the cost was assumed to be 


that of a short-stay (four days or less) non-elective inpatient admission for acute febrile illness without 


complications (currency code WA04U). For DVT, the cost was assumed to be that associated with a 


short-stay, non-elective inpatient admission for DVT (currency code QZ20Z). For pneumonia, the 


cost was assumed to be that associated with a long-stay non-elective inpatient admission for lobar, 


atypical or viral pneumonia without complications (currency code DZ11C). Dyspnoea and diarrhoea 


were assumed to result in zero costs. 
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Unit cost data sources 


Acquisition costs of the drugs included in the manufacturer’s economic model were taken from the 


British National Formulary No. 64 (published in September 2012).
63


 Costs were included for RTX, 


methylprednisolone and prednisone for patients treated with RTX, and CYC, AZA, 


methylprednisolone, prednisone and trimethoprim (as prophylaxis treatment in order to prevent 


Pneumocystis jiroveci) for patients treated with CYC. The total drug acquisition cost per cycle was 


calculated by multiplying the drug unit cost by the total dose. It is not clear that the most appropriate 


unit costs have been used in all cases – this is further discussed in Section 5.3. The manufacturer 


assumed that 72% of patients treated with CYC received IV treatment, with 28% receiving oral 


treatment, based upon unreferenced market research (see MS p.161).
8
 


 


For RTX, CYC (oral and IV), AZA and trimethoprim, costs were based upon recommended or 


licensed doses rather than the doses observed in the RAVE trial (see MS p.154-155),
8
 whereas for 


methylprednisolone and prednisone costs were based upon the average received in the RAVE study, 


with treatment groups combined (that is, it was assumed that the dose received was equal in patients 


treated with RTX and patients treated with CYC).  


Administration costs were included for RTX and IV CYC. The costs of administration were based 


upon the cost estimated by Barton et al.,
64


 for an administration of infliximab. The original reference 


presented a cost for a price year of 2000, and the manufacturer uplifted this to 2012 using the Hospital 


and Community Health Services Pay and Prices Index reported by Curtis (2012).
68


 Barton et al. do not 


provide a source or a method for their administration cost estimate. The manufacturer assumes that 


the administration costs for RTX and IV CYC were equal, and implicitly that these were equal to the 


cost of administering infliximab. The manufacturer applied zero cost to the administration of 


methylprednisolone, assuming that this is administered at the same time as RTX (or CYC). This is 


assumed to add nothing to the cost of the administration, despite the assumption that only 72% of 


CYC is given intravenously.  


Monitoring costs were included in the manufacturer’s model for oral CYC and AZA. No additional 


monitoring costs were included for RTX or IV CYC because the manufacturer assumes that 


monitoring is undertaken during the administration of these drugs. 


The manufacturer states that during oral CYC treatment patients are assumed to receive 1-2 blood 


tests and 1-2 liver function tests (LFTs) each month, based upon Lapraik et al. (2007).
9
 In the 


manufacturer’s model this is incorporated as an assumption that patients receive 9 blood tests and 9 


LFTs in each 6 month cycle that treatment is received. The manufacturer states that during AZA 


treatment patients are assumed to receive 1-2 blood tests and 1-2 LFTs each month, based upon 


Chakravarty et al. (2008 and 2009).
69,70


 In the manufacturer’s model this is incorporated as an 
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assumption that patients receive 9 blood tests and 9 LFTs in each 6 month cycle that treatment is 


received.  


The manufacturer assumes that the cost of a full blood test is £3, based upon NHS Reference Costs 


(currency code DAP823),
65


 and that the cost of LFTs is £9, based upon uprating to current prices the 


cost of £6.19 reported by Barton et al. (2004).
64


 Barton et al. estimated their cost based upon data 


provided by the University Hospital Birmingham NHS Trust in 2000. NHS Reference Costs report a 


cost of £1.29 for biochemistry pathology services (currency code DAP841
65


) which may be 


appropriate for LFT and renal function tests.   


Separate from treatment administration and monitoring costs, the manufacturer assumes that patients 


attend regular outpatient appointments with relevant consultants, the frequency of which are related to 


the health state that they are in. The type of consultant seen is associated with the proportion of 


patients with different organ involvement at baseline in the RAVE trial (see MS p.157-158)
8
, as 


described in Section 5.2.3. Rheumatologists, nephrologists, pulmonologists, neurologists, 


otolaryngologists, ophthalmologists and dermatologists are all included and are costed based upon the 


relevant NHS Reference Costs (Consultant led follow-up attendance, non-admitted face to face 


appointment).
65


  


In addition, it is assumed that patients with pulmonary symptoms (53% of patients) receive chest X-


rays or CT scans once every 1.5 months while in the “non-remission” and “remission” health states. 


The cost for these was assumed to be £29.08, based upon Barton et al. (2004) and uprated to 2012 


prices. Barton et al. estimated their cost based upon data provided by the University Hospital 


Birmingham NHS Trust in 2000.
64


 According to NHS Reference Costs, the cost of diagnostic imaging 


in a consultant led follow-up attendance, non-admitted face-to-face attendance is £18.56 (service code 


812), while the cost of a CT scan of one area with no contrast in the outpatient setting is £100.41 


(currency code RA08Z).
65


  


  


In the “uncontrolled disease” health state it is assumed that patients attend one “specialist palliative 


care” outpatient appointment (NHS Reference Cost SD04A
65


) every 1.5 weeks for the remainder of 


their life (17.4 appointments per 6 month cycle) (see MS p.158).
8
 This is reported to be based upon 


clinical opinion.     


 


5.2.5 Methods for handling uncertainty 


The MS includes details of one-way sensitivity analysis, structural sensitivity analysis around 


treatment sequences, subgroup analyses and probabilistic sensitivity analysis (PSA). 
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Probabilistic sensitivity analysis 


Within the PSA, the following parameters were treated as uncertain quantities: 


 Remission rates 


 Relapse rates 


 Adverse event rates 


 Adverse event costs 


 Resource use costs (tests, scans, outpatient appointments) 


 Health state utilities 


 Adverse event disutilities 


 


Uncertainty around remission rates, relapse rates, adverse event rates and utilities was characterised 


using beta distributions. Uncertainty surrounding costs was characterised using log normal 


distributions. The uncertainty surrounding all other model parameters (resource use rates [that is, the 


number of outpatient appointments and tests/scans in each health state], standardised mortality ratios, 


drug costs, administration costs and monitoring costs) was not considered within the analysis and 


these parameters were fixed at their point estimates. One thousand probabilistic samples were used 


and results were presented using cost-effectiveness planes and cost effectiveness acceptability curves 


(CEAC). It is noteworthy that the headline cost-effectiveness results presented in the MS relate to 


point estimates of parameters rather than the expectation of the mean.  


 


Simple sensitivity analysis 


One-way deterministic sensitivity analyses were conducted for key model parameters, as shown in 


Table 11. The results of these analyses were presented as point estimates of the incremental cost 


effectiveness ratio (ICER), rather than expectations of the mean. Deterministic sensitivity analyses 


were conducted for the “all patient” analyses, not the subgroup analyses.  
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Table 11: One-way sensitivity analyses considered 


Model parameter Base-case analyses Sensitivity analyses 


Remission rates Different for each treatment: 


0.5306 for CYC 0.6364 for RTX 


Equal for CYC and RTX (0.6364) 


Remission rates Reduced for second induction 


regimens:  


0.4200 for CYC  


0.4138 for RTX 


No reduction: 


0.5306 for CYC  


0.6364 for RTX 


Mortality rates Different for each health state: 


4.32 for complete response 


4.80 for non-response 


5.28 for uncontrolled disease 


Equal in all health states (4.8) 


Mortality rates Health states differ by 10%: 


4.32 for complete response 


4.80 for non-response 


5.28 for uncontrolled disease 


Health states differ by more: 


3.36 for complete response 


4.80 for non-response 


6.24 for uncontrolled disease 


Uncontrolled disease 


utility 


Assumed be less than utility for 


non-response by same amount 


that non-response is less than 


complete remission (0.67) 


Assume same utility as non-


response, and a larger decrement:  


0.75 


0.58 


Wastage No wastage No vial sharing 


% of patients treated 


with IV CYC rather 


than oral 


72% 100% 


50% 


33% 


Patient weight 67kg 87kg 


Health state resource 


use 


Assumed resource use per 6 


month cycle: 


6.2 for complete remission 


53.8 for non-response 


17.4 for uncontrolled disease 


Change number of visits in each 


health state by:  


+50% 


-50% 


RTX dose 375mg/m
2 
once weekly for 4 


weeks 


1000mg on day 1 and day 15 


 


In addition, as part of their clarification response,
20


 the manufacturer undertook sensitivity analysis 


around AE event rates assumed within the model. The manufacturer tested the impact on cost-


effectiveness results of assuming that CYC had the same AE rates as RTX, and assuming that CYC 


has slightly lower AE rates. In their clarification response the manufacturer also tested the sensitivity 


of the model to basing prednisolone and methylprednisolone costs on actual doses received by 


treatment arm in the RAVE trial, rather than using an equal weighted dose in each arm.  


 


Finally, in their clarification response,
20


 the manufacturer tested the sensitivity of the model results to 


the best supportive care cost applied in the “uncontrolled disease” health state. Instead of applying a 


cost of £254 per appointment based upon NHS reference cost SD04A, a cost of £125.68 was used, 


based upon the NHS Reference Cost for a consultant led follow-up face-to-face appointment with a 


rheumatologist (service code 410). 
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Structural sensitivity analysis 


The manufacturer acknowledges that the greatest source of structural uncertainty in their economic 


model is the assumed treatment pathway (see MS, p.162). The model assumes that due to the 


cumulative toxicity effects associated with CYC it is reasonable to apply a “cap” on the number of 


courses of CYC received – this is set at 2 in the base case. The manufacturer tested this structural 


assumption in the following scenario analyses: 


 Allow only 1 course of CYC in the control group of the model, and no courses of CYC in the 


RTX group. 


 Allow 2 courses of CYC in the control group, but no courses of CYC in the RTX group. 


 Allow 2 courses of CYC in the control group and in the RTX group. 


 Allow 1 course of CYC in the control group and in the RTX group. 


 


In addition, the manufacturer assumed that patients who initially do not respond to RTX treatment 


immediately receive a second course of RTX. This assumption was tested by examining the following 


scenarios: 


 No patients in the RTX arm of the model receive a second course of RTX. 


 All patients in the RTX arm of the model receive a second course of RTX. 


 Only patients who respond to RTX and subsequently relapse are eligible for a second course 


of RTX. 


 


The results of these structural sensitivity analyses are presented as point estimates of the ICER, rather 


than expectations of the mean. The full range of these analyses was conducted only for the “all 


patient” analyses, not the subgroup analyses.   


 


Subgroup analyses 


As noted above, the manufacturer has reported results of analyses for “all patients”, “treatment naïve” 


and “recurrent disease” population groups. The “all patient” analyses forms the manufacturer’s base 


case analysis, whilst the other analyses are treated as subgroup analyses. Hence, the full range of 


deterministic and structural sensitivity analyses is applied to the “all patient” analyses and not to the 


“treatment naïve” or “recurrent disease” analyses. For the “treatment naïve” and “recurrent disease” 


analyses, remission rates and relapse rates are adjusted in accordance with the data on treatment naïve 


and recurrent disease patients obtained from the RAVE trial. The MS notes that because treatment 


naïve patients represented approximately half of the patients recruited to the RAVE trial the 


“treatment naïve” and “recurrent” disease remission rates and relapse rates are estimated using 


approximately half the amount of data as is used in the “all patients” analyses. This amounts to 


approximately 50 patients in each treatment arm.   
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Some structural sensitivity analyses were undertaken on the subgroup analyses. In the “base case” 


subgroup analyses it was assumed that patients in the control arm of the economic model received 2 


courses of CYC, and patients in the RTX arm received 1 course of CYC, in line with the base case 


“all patients” analysis. The following alternative assumption was tested for the “treatment naïve” 


analysis: 


 2 courses of CYC given in the control arm and the RTX arm. 


The following alternative assumption was tested for the “recurrent disease” analysis: 


 0 courses of CYC given in the control arm and the RTX arm. 


 


In all of these analyses it was assumed that an additional course of RTX was given to patients who 


initially did not respond to RTX treatment. 


 


5.2.5 Cost-effectiveness results reported within the MS 


Central estimates of cost-effectiveness (as presented within the MS
8
) 


Table 12 presents the headline cost-effectiveness results for the modelled RTX sequence of treatments 


compared to the modelled CYC sequence of treatments. Results for the base case “all patients” 


analysis are presented, as well as results for the “treatment naïve” and “recurrent disease” subgroup 


analyses. The results presented here represent those provided by the manufacturer after clarification 


response,
20


 as some amendments were made to the economic model. In the MS and the clarification 


response only ICERs are presented for the “treatment naïve” and “recurrent disease” subgroups, so the 


results presented in Table 12 have been obtained by the ERG re-running the model. As noted above, 


these results are based upon point estimates for parameters, and include several apparent errors 


identified by the ERG (see Section 5.3). 


 


Table 12: Headline cost-effectiveness results presented by the manufacturer 


Option QALYs Costs Incremental 


QALYs 


Incremental 


costs 


Incremental cost 


per QALY 


gained 


All patients  


CYC 8.03 £95,819 - - - 


RTX 8.19 £97,210 0.1628 £1,391 £8,543.69 


Treatment naïve 


CYC 8.45 £81,327 - - - 


RTX 8.53 £86,021 0.0851 £4,694 £55,174.92 


Recurrent disease 


CYC 7.89 £100,699 - - - 


RTX 7.98 £104,550 0.0896 £3,851 £43,003.05 
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In all population subgroups, the model suggests that the RTX treatment sequence is expected to 


produce more QALYs than the CYC sequence, albeit at a higher cost. The base case “all patients” 


analysis suggests that the incremental cost-effectiveness of the RTX sequence versus the CYC 


sequence is estimated to be around £8,544 per QALY gained. The base case “treatment naïve” 


analysis suggests that the incremental cost-effectiveness of the RTX sequence versus the CYC 


sequence is estimated to be around £55,175 per QALY gained, and the base case “recurrent disease” 


analysis suggests that the incremental cost-effectiveness of the RTX sequence versus the CYC 


sequence is estimated to be around £43,003 per QALY gained. 


 


Probabilistic sensitivity analysis 


The probabilistic version of the manufacturer’s model produces considerably different results to the 


deterministic results. In the MS the probabilistic ICER is not stated, and in the economic model an 


“average” ICER calculated over 1000 simulations is generated. However this “average” is not 


appropriate, due to the influence of negative ICERs in some simulations. Instead, the ERG estimated 


the probabilistic ICER by dividing the average incremental costs over the 1,000 simulations (£687.50) 


by the average incremental QALYs (0.1715), generating an ICER of £4,008.22 for the “all patients” 


analysis. Through analysing the model in detail, the ERG has ascertained that the key reasons for the 


difference in the probabilistic result are the log normal distributions placed around the cost parameters 


in the model, the beta distributions placed around the relapse rates (which are arbitrarily estimated 


based upon standard deviations equal to 30% of the mean, which generates a wider distribution for the 


RTX relapse rate), and due to instability caused by the limited number of probabilistic samples. This 


is discussed further in Section 5.3.   


 


It should be noted that the ERG could not replicate the exact PSA results reported in the MS or in the 


clarification response, but similar results were obtained. Whereas the manufacturer quotes 


probabilities of the RTX treatment sequence being cost-effectiveness of 61.7% and 64.6% for cost-


effectiveness thresholds of £20,000 and £30,000 respectively (see MS p.172),
8
 the figures obtained 


when the ERG re-ran the PSA using the model provided after clarification response were 62.2% and 


71.2%. However, given the difference between the probabilistic and deterministic ICERs the ERG 


believes that these probabilistic results should be disregarded. 


 


Simple sensitivity analysis 


The simple sensitivity analysis presented within the MS (see MS p.171) and updated in the 


clarification response indicates that the base case “all patients” analysis was relatively insensitive to 


variations in the tested model input parameters with the exception of (i) the CYC remission rate, (ii) 


the uncontrolled disease utility (iii) the frequency of consultant visits in each health state and (iv) the 


reference cost applied to the consultant appointments in the “uncontrolled disease” health state. The 
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ICER for the RTX treatment sequence was markedly higher when the CYC remission rate was 


assumed to be the same as that for RTX (ICER=£24,656 per QALY gained); when the uncontrolled 


disease utility was assumed to be the same as the utility in the non-response health state 


(ICER=£14,404 per QALY gained); and when the frequency of consultant visits was reduced by 50% 


in each health state (ICER=£22,176 per QALY gained). Conversely, when the frequency of consultant 


visits in each health state was increased by 50% the RTX treatment sequence was estimated to 


dominate the CYC treatment sequence (lower costs and higher QALYs). The manufacturer’s 


clarification response showed that when the unit cost applied to the outpatient appointments received 


while in the “uncontrolled disease” health state was reduced from £254.06 to £125.68, the ICER 


increased to £32,063 per QALY gained. This is a large change which demonstrates the impact of the 


resource use assumption for this health state. The model was sensitive to a slightly lesser extent to the 


assumed mean patient weight, and the proportion of patients that were assumed to receive IV rather 


than oral CYC treatment. The ICER for RTX versus CYC increased to £12,618 per QALY gained 


when the mean patient weight was increased to 87kg and reduced to £5,522 per QALY gained when 


100% of patients were assumed to receive IV CYC in the control group.    


 


Structural sensitivity analysis 


The structural sensitivity analysis reported by the manufacturer in the MS and in the clarification 


response demonstrated that the results of the economic model were very sensitive to the sequences 


modelled. The results of these analyses are shown in Table 13. 


 


Table 13: Structural sensitivity analysis cost-effectiveness results presented by the 


manufacturer 


Option Scenarios ICER 


Number of CYC 


courses 


Base case:  


CYC group – 2 courses 


RTX group – 1 course 


£8,543.69 


CYC group – 1 course 


RTX group – 0 courses 
£23,633.55 


CYC group – 2 courses 


RTX group – 0 courses 
RTX 


dominated 


CYC group – 2 courses 


RTX group – 2 courses 
RTX 


dominates 


CYC group – 1 course 


RTX group – 1 course 
RTX 


dominates 


Which patients 


receive a second 


course of RTX? 


Base case: 


Patients who initially do not achieve remission on RTX 
£8,543.69 


No patients £7,197.34 


Patients who achieve remission and then relapse £9,502.83 


All patients £9,663.61 
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In some scenarios, the RTX treatment sequence was dominated by the CYC treatment sequence, 


whereas in others RTX dominates CYC. The results demonstrate that if no patients initially treated 


with RTX are subsequently given CYC, the ICER for the RTX treatment sequence becomes much 


higher (less favourable). This appears logical because in these scenarios the CYC treatment sequence 


involves the same number or more lines of therapy compared to the RTX sequence – RTX is 


modelled as replacing CYC in the treatment pathway, rather than being additional to it. Hence in 


these scenarios patients have fewer opportunities to achieve remission in the RTX sequence than in 


the base case analysis. Conversely, in scenarios whereby the same number of courses of CYC are 


given in the RTX sequence as in the CYC sequence (indicating that two potential courses of RTX 


represent two additional lines of therapy, rather than one additional line of therapy as modelled in the 


base case), the ICER falls sharply (more favourable). 


 


Assumptions around which patients will receive a second course of RTX have smaller impacts upon 


the ICER. Generally, increasing the proportion of patients who will receive a second course of RTX 


increases the ICER, and reducing the proportion of patients who will receive a second course of RTX 


decreases the ICER. 


 


Based upon these analyses the ERG believes that there are two key questions relating to the potential 


cost-effectiveness of RTX: 


1) Does the inclusion of RTX in the treatment sequence increase health benefits compared to the 


current treatment sequence? 


2) If so, where is the most cost-effective place in the pathway to position RTX?  


 


These questions are considered further in the ERG’s analysis, presented in Section 6.1.3.  


 


Subgroup analysis 


The base case “treatment naïve” and “recurrent disease” subgroup analyses results are presented in 


Table 12. Table 14, demonstrates the sensitivity of the cost-effectiveness results to the assumed 


treatment sequences for the modelled subgroups. 
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Table 14: Structural sensitivity analysis cost-effectiveness results presented by the 


manufacturer 


Subgroup Scenarios ICER 


Treatment naïve  Base case:  


CYC group – 2 courses 


RTX group – 1 course 


£55,174.92 


CYC group – 2 courses 


RTX group – 2 courses 
£1,273.92 


Recurrent disease Base case:  


CYC group – 2 courses 


RTX group – 1 course 


£43,003.05 


CYC group – 0 courses 


RTX group – 0 courses 
£12,556.29 


 


Given the sensitivities of the model results to the modelled sequences it is clearly of high importance 


to identify the most appropriate treatment sequences for each subgroup. This is discussed further in 


Section 5.3. 


 


The manufacturer also provides a subgroup analysis for patients who are intolerant to CYC. In the 


comparator arm these patients receive best supportive care and transit immediately to the 


“uncontrolled disease” health state. In this analysis RTX dominates best supportive care. 


 


5.3 Critique of the manufacturer’s economic analysis 


This section presents a critique of the manufacturer’s economic model and associated analysis. This 


critique is set out according to four main sections: 


(1) Adherence to NICE’s Reference Case; 


(2) Issues pertaining to the conceptual basis of the model and its structural assumptions; 


(3) Issues relating to the evidence used to inform the model parameters; 


(4) Technical issues relating to the implementation of the model. 


 


5.3.1 Issues pertaining to the scope of the economic analysis and adherence to the NICE Reference 


Case 


The manufacturer’s model has been implemented generally in line with NICE’s Reference Case (see 


Table 15). The economic analysis generally meets the scope issued by NICE.
19


 Four deviations from 


the NICE scope warrant more detailed discussion: these relate to (i) the population, (ii) the specific 


indication for which RTX is modelled, (iii) the comparators included in the model and (iv) the 


outcomes included in the model. These are discussed below. 
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Table 15: Adherence to the NICE Reference Case 


Element of health 


technology assessment 


Reference Case ERG comments 


Defining the decision 


problem 


The scope developed by the 


Institute 


The scope of the economic analysis is generally in line with that developed by NICE. 


Comparator Therapies routinely used in the 


NHS, including technologies 


regarded as current best practice 


Oral (2mg/kg/day) and IV (15mg/kg at 2-3 week intervals) CYC combined with corticosteroids 


followed by AZA (2mg/kg/day) (defined as standard care) are included in the economic analysis. 


Other treatments included in the scope (MTX and MMF) are not included in the model – the 


manufacturer argues they are not relevant.
20


  


Perspective on costs NHS and PSS An NHS perspective was adopted which reflects costs over a lifetime time horizon.  


Perspective on outcomes All health effects on individuals Health benefits for patients are measured and valued over a lifetime. 


Type of economic 


evaluation 


Cost-utility analysis The economic analysis takes the form of a cost-utility analysis 


Synthesis of evidence on 


outcomes 


Based on systematic review Systematic reviews were undertaken but little useful evidence identified (indirect comparisons were 


drawn). Response rates, relapse rates, adverse events and utility scores were largely based upon the 


RAVE trial, with additional assumptions required. Mortality rates and resource use were not based 


upon systematic review.  


Measure of health effects QALYs Health outcomes are valued using QALYs. 


Source of data for 


measurement of HRQoL 


Reported directly by patients 


and/or carers 


SF-36 data were collected in the RAVE trial, and these were mapped to EQ-5D using a published 


regression equation.
66


  


Source of preference data 


for valuation of changes in 


HRQoL 


Representative sample of the 


public 


EQ-5D. 


Discount rate An annual rate of 3.5% on both 


costs and health effects 


Costs and health outcomes are discounted at 3.5%.  


Equity weighting An additional QALY has the 


same weight regardless of the 


other characteristics of the 


individuals receiving the health 


benefit 


No additional equity weighting is applied to QALY gains. 


MS=Manufacturer’s Submission; HRQoL=health-related quality of life; PSS=Personal Social Services; QALY=quality-adjusted life year. 
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(i) Population 


The patient population addressed by the manufacturer’s statement of the decision problem differs 


from that described in the final scope. Whereas the final scope intended for the appraisal to address all 


patients with ANCA-associated vasculitis, the MS only considers patients with “severe” MPA or GPA 


vasculitis. The rationale for this is that the anticipated RTX license will only cover this more limited 


population. In addition, the two pivotal RCTs upon which this appraisal rests, RAVE and 


RITUXVAS, only included patients with GPA and MPA AAV. Given the anticipated license and the 


main trial populations, it seems appropriate that the MS focuses upon “severe” GPA and MPA 


vasculitis. However, care must be taken with the definition of “severe” GPA and MPA vasculitis, 


since the definition of severity is not clear-cut, and the populations included in the RAVE and 


RITUXVAS trials differed. In RAVE, only patients with severe disease were recruited – these 


patients were defined as those with one or more of the major BVAS/WG items, or disease severe 


enough to require treatment with CYC. However, it is notable that the RAVE trial excluded patients 


with severe disease who required mechanical ventilation because of alveolar haemorrhage, and 


patients with a serum creatinine level of greater than 4.0mg/dL attributed to underlying AAV disease 


(see MS
8
 p.35) – thus the clinical evidence submitted is not relevant for all patients with severe 


disease. The ERG believes that the exclusion criteria applied in RAVE mean that patients with severe 


renal disease were excluded, as well as patients with other life-threatening forms of the disease. 


The EUVAS and BSR guidelines categorise severe ANCA-associated vasculitis as disease including 


renal or other vital organ failure, with serum creatinine of greater than 500μ/mol/litre (5.6mg/dL). 


Hence it seems that these patients would actually have been excluded from the RAVE trial.
9,17


 Under 


these guidelines, the RAVE definition of severe disease appears closer to what is classified as 


“generalised” disease – where vital organ function is threatened and serum creatinine is less than 


500μ/mol/litre (5.6mg/dL).     


There is an additional question as to whether the population included in the RAVE trial, which forms 


the basis of the manufacturer’s economic evaluation, included a population relevant to the UK 


population. The manufacturer states that the RAVE study recruited mainly in the United States and 


the Netherlands, and that the average body surface area (BSA) of included patients was 1.998m
2
, with 


an average weight of 87kg (although other evidence submitted by the manufacturer suggested that the 


average weight was actually 85.1kg).
21


 The manufacturer states that this weight and BSA is not 


reflective of UK patients, and instead an average BSA of 1.79m
2 


and an average weight of 67kg was 


assumed based upon estimates for UK cancer patients (see MS
8
 p.138). As will be discussed in 


Section 5.3.3 it appears that this is likely to underestimate the typical weight of UK patients with 


ANCA-associated vasculitis. This is important due to the weight and BSA-related doses of several of 


the treatments included in the manufacturer’s economic model. Overall, the ERG believes that the 
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clinical trial results and those of the economic model may not be generaliseable to all patients with 


severe GPA or MPA vasculitis. In addition, while the results from the RAVE trial may be relevant for 


a heavier population than is typically seen in the UK, the base case model results may underestimate 


general patient weight and BSA. The ERG has undertaken further analysis investigating this issue, 


reported in Section 6.   


(ii) Indication 


The specific indication described in the MS differs slightly from that described in the final scope 


developed by NICE due to its anticipated license. The final scope did not specify whether the 


intervention would be considered for induction, maintenance, or relapse therapy. However the 


manufacturer anticipates that the intervention will be licensed only for induction therapy and so only 


this indication is considered in the MS. This is despite the fact that the RAVE trial included the 


treatment of flares with RTX, and other clinical trials have studied maintenance treatment with RTX. 


This causes some problems for the decision problem faced in the appraisal, because the ERG’s 


clinical advisors state that it is very unlikely that in reality patients who achieve remission through 


treatment with RTX would go on to receive no maintenance therapy, either with RTX or another 


treatment (such as AZA) – yet it is this treatment pathway that the manufacturer models in their 


economic model. The clinical advisors to the ERG suggest that patients treated successfully with RTX 


will regain their B-cells over time and are therefore likely to relapse, suggesting that without 


maintenance therapy the disease may be badly controlled. Given that the manufacturer’s economic 


model is based primarily on the RAVE trial which included no maintenance treatment in the RTX 


arm, and that the anticipated license will not include RTX maintenance therapy, this represents an 


important issue. Given the anticipated license, and advice provided by clinical advisors to the ERG, it 


would appear appropriate to assume that patients who achieve remission on RTX then receive 


maintenance therapy with AZA – representing the maintenance treatment received in the CYC arm of 


the RAVE trial – or MTX. The manufacturer did not consider such a treatment pathway in their 


economic analysis. 


It is also important to note that in the manufacturer’s economic model it is assumed that patients who 


initially do not respond to RTX treatment are immediately given a second course of RTX, offering a 


further chance of achieving remission. Such retreatment has not been studied in any of the evidence 


submitted by the manufacturer, but it appears not to be ruled out by the anticipated license. The 


manufacturer states that they modelled this sequence based upon expert opinion. However advice 


received from the ERG’s clinical advisors is contrary to this – suggesting that there is no evidence in 


favour of this and that it would be more likely that an alternative therapy would be tried. Hence it is 


not clear that the treatment pathways modelled in the manufacturer’s base case are appropriate – 


however the model has the capacity to alter the proportion of patients that go on to receive RTX 
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retreatment (non-responders [as in the base case], relapsers, all patients, or no patients). The ERG has 


investigated alternative treatment sequences in Section 6.   


(iii) Comparators 


The manufacturer did not include MTX or MMF as comparators despite these being included as 


comparators in the NICE scope.
19


 In response to a question about comparators in the clarification 


process, the manufacturer stated (see Clarification Response, page 14):
20


 


 


“The clinical advice we received outlined clearly that for patients to be considered for RTX, the only 


relevant comparator technology is CYC. The clinician we spoke with said that whilst patients with 


milder forms of AAV may receive mycophenolate or methotrexate, these patients are generally not 


considered to be candidates for RTX and indeed do not fall within the scope of this appraisal.”  


 


While the ERG accepts that CYC represents the most relevant comparator for the population who 


would be considered for RTX, we contend that MTX and MMF have relevant parts to play in 


treatment sequences that should have been considered in the economic model. In addition, the ERG 


notes that early results of the MYCYC trial recently published in abstract form suggest that MMF has 


demonstrated very similar efficacy to CYC in a relevant, moderately severe, patient group.
22


  


Of particular importance is that the manufacturer’s model assumes that after receiving two courses of 


CYC the current standard of care is for patients to receive only “best supportive care” and reside in an 


“uncontrolled disease” health state – a health state in which the health related quality of life is poor 


(the utility score is 0.67, compared to 0.75 in the “non-response” state and 0.83 in the “remission” 


health state) and resource use is high (one “best supportive care” outpatient appointment every 1.5 


weeks). In the manufacturer’s model, patients in the “standard care” CYC group spend 70.7% of their 


discounted mean life expectancy in this health state (8.0% is spent in the “remission” state and 21.4% 


is spent in the “non-response” state), compared to 63.2% in the RTX group (9.3% is spent in the 


“remission” state and 27.6% is spent in the “non-response” state). However, the ERG’s clinical 


advisors suggest that it is very rare for patients with severe GPA or MPA vasculitis to reside in such a 


state – usually a treatment strategy can be identified that offers some control of the disease, and this 


may involve treatments such as MTX, MMF, higher dose AZA or co-trimoxazole, intravenous 


immunoglobulin, infliximab, leflumonide, abatacept, calcineurin inhibitors or combinations of these. 


Such a health state may be described as low grade “grumbling” disease.
71


 The ERG believes that the 


failure to allow for multiple treatments that are likely to offer some degree of disease control within 


the manufacturer’s economic model may distort the cost-effectiveness results and exaggerate the 


economic attractiveness of RTX. However, considering that subsequent induction treatment with 


alternative interventions is excluded from both arms of the manufacturer’s model the impact may be 
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relatively minor. The ERG suggests that what is likely to be most important is a consideration of 


whether RTX represents an additional treatment in the treatment pathway, or whether it replaces 


another treatment. The manufacturer’s model implicitly assumes that RTX offers an additional line of 


therapy, since two courses of RTX may be received followed by one course of CYC – 3 lines of 


treatment in total, compared to the 2 courses of CYC modelled in the control arm. While the ERG 


believes that it may not be appropriate to assume that patients will receive re-treatment with RTX 


following RTX failure, clinical advice suggests that use of RTX may not necessarily reduce lifetime 


use of CYC (apart from in circumstances where a RTX-induced remission does not relapse) – patients 


may still receive CYC if RTX does not work for them. Hence considering RTX as an additional 


treatment in the pathway seems reasonable. We attempt to address treatment sequencing issues in 


Section 6. 


In addition, even for the subgroup analysis of patients who are intolerant to CYC the administration of 


other treatments was not modelled – it is instead assumed that patients on “standard care” 


immediately enter the “uncontrolled disease” health state. The ERG believes that this leads the cost-


effectiveness case for RTX to be over-stated in this subgroup. However, we accept that alternative 


treatments have not been demonstrated to be as effective as CYC in this patient group (although the 


NORAM study has demonstrated similar remission rates comparing CYC with MTX in less “severe” 


patients (but generally poorer relapse-free survival),
27


 and early results from the MYCYC suggest 


similar may be true for MMF in moderate and “severe” patients.
72,22


  


(iv) Outcomes  


The manufacturer has not included all of the outcomes listed in the scope in their economic 


evaluation. Although the main cost-effective outcome is in the form of an incremental cost per QALY 


gain, as required, the ERG believe that the model may be too simplistic to satisfactorily model the 


disease pathway, and that the model structure means that some important clinical outcomes are 


excluded. Different severities of relapse and different grades of remission were not modelled by the 


manufacturer. Clinical advice received by the ERG suggests that treatment options and the subsequent 


disease pathway depend critically upon whether a minor or major relapse is experienced. Data on 


relapse severity were available from the RAVE trial and are presented in the clinical section of the 


MS (see p.68), but different relapse severities were not included in the economic model. In their 


response to clarification questions the manufacturer states (see manufacturer’s Clarification Response, 


p.11): 


 


“Our economic model defines all relapses as necessitating treatment with CYC or RTX (depending on 


which arm patients are in). We chose to use this assumption because, although in reality patient 


progression in AAV is a complicated path with a variety of events possible, our main trial does not 
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capture this complexity. We felt it was more appropriate to develop a simple model whose parameters 


can be varied in sensitivity analysis.  


 


The clinical expert we consulted said that with close monitoring, most relapses are identified while 


they are still mild, and if left untreated most of these will subsequently develop into major relapses. 


This means that in clinical practice, although some patients experiencing a minor relapse may just 


have their steroid dose increased, almost all will ultimately have a more serious relapse justifying 


treatment (or retreatment) with CYC/RTX.  


 


Our clinical expert considers retreatment with CYC or RTX at the first sign of relapse. For example, if 


[a] patient relapses whilst on CYC, treatment with RTX would be considered immediately to avoid 


irreversible harm potentially caused by waiting for the relapse to develop into a major one.” 


 


Hence, in their economic model, the manufacturer assumes that all relapses lead to immediate 


retreatment with CYC or RTX. The manufacturer rationalises this by suggesting that almost all minor 


relapses will lead to major relapse requiring retreatment. However, it is the understanding of the ERG 


(based upon clinical advice) that minor relapses may be well controlled through relatively minor 


treatment using, for example, an increase in corticosteroid dose – re-treatment with CYC of RTX may 


not be required. In particular, the ERG’s clinical advisors wholly disagree with the statement that 


almost all patients that experience a minor relapse will go on to experience a major relapse – if the 


minor relapse is treated appropriately (not with re-induction treatment), only a minority would go on 


to experience a major relapse.   


 


The ERG’s clinical advisors also suggest that the failure to model different levels of treatment 


response may be important. The manufacturer’s model defines four health states – “complete 


remission”, “non-remission”, “uncontrolled disease” and “death”. Complete remission is defined by a 


BVAS/WG score of 0 and a successful taper of glucocorticoid therapy at 6-months after 


randomisation, as defined in the RAVE trial. However, our clinical experts suggest that a proportion 


of patients are likely to achieve a BVAS/WG score of 0 but may still be receiving glucocorticoid 


treatment at 6-months. Data on such patients are presented in the clinical section of the MS (for 


instance, see Table 15 on p.68 of the MS).
8
 These patients are likely to have different levels of quality 


of life and resource use compared to patients who do not achieve a BVAS/WG score of 0 (they are 


unlikely to require re-treatment with CYC or RTX until a subsequent major relapse), but these 


patients are classified as non-responders in the economic model and go on to receive a second course 


of treatment. The difference in the proportion of patients who achieved complete remission and 


remission without a completed glucocorticoid taper was similar in the RTX and CYC groups in the 


RAVE trial, and therefore the relative impact of not including a health state for these “non-complete 
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responders” in the economic model may be minor – however the knock-on impacts on subsequent 


treatments, costs and effectiveness in the economic model is unknown. 


 


Overall, the impact on the cost-effectiveness results of not capturing the true disease and treatment 


pathway in the economic model are unknown. However, the cumulative effect of the assumptions 


made by the manufacturer is likely to lead to patients entering the “uncontrolled disease” health state 


inappropriately quickly in both treatment groups. Given the low HRQoL and high cost associated with 


this state it is likely that the bias will be primarily against the treatment group which enters this state 


most quickly – hence the ERG suggest that the simple nature of the economic model may result in 


bias against CYC, though the magnitude of this bias may be relatively minor. 


 


5.3.2 Issues pertaining to the conceptual basis of the model and its structure  


The manufacturer states that they asked one clinical expert to comment on the model structure. They 


also state that the “uncontrolled disease” health state was informed by expert opinion and that the 


treatment sequences modelled were based upon clinical advice – in particular that CYC treatment is 


limited to two courses, and that RTX re-treatment occurs immediately in patients who initially fail to 


respond to a first course of RTX treatment. The ERG believes that there are important issues 


surrounding the treatment sequences modelled and the health states included.  


 


As stated in Section 5.3.1, the ERG believes that a more appropriate economic model would have 


included a health state for a non-complete remission (i.e. where corticosteroids and other less 


immunosuppressive treatments such as high dose co-trimoxazole are still used to control the disease) 


and would model relapses of varied severity. However it is beyond the remit of the ERG to re-build 


the economic model including these factors. Perhaps more importantly, the ERG believes that the 


“uncontrolled disease” health state as modelled by the manufacturer is unrealistic, and does not 


represent a state of health commonly seen in ANCA-associated vasculitis patients (certainly not one 


that patients spend the majority of their lives in). The ERG’s clinical advisors suggest that a more 


common health state is one in which the most effective induction treatments have been used, but some 


other treatment or combination of treatments is utilised in order to afford patients a reasonable level of 


disease control. The ERG does not believe that the level of HRQoL associated with this low-grade 


“grumbling disease” health state is significantly and substantially worse than the HRQoL in the “non-


remission” health state, particularly if steroid doses can be minimised or withdrawn. Although 


treatment would undoubtedly be received in this state, the assumption that specialist palliative care is 


received at hospital outpatient appointments once every 1.5 weeks for the remainder of their life 


appears to be a substantial over-estimate which is not supported by evidence and does not match 


clinical practice in the NHS. Clinical advice received by the ERG suggests that it would be more 
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appropriate to assume that patients in this health state continue to receive maintenance treatment, and 


that outpatient appointments occur each month initially, followed by less frequent visits over time.    


The main analyses presented by the manufacturer are for “all patients” – this includes a mixture of 


treatment naïve patients and patients with recurrent disease. As well as this, the manufacturer presents 


subgroup analyses for treatment naïve patients and patients with recurrent disease. The ERG believes 


that these are important and relevant analyses, and may help inform optimal treatment strategies for 


these different patient subgroups. The key disadvantage of these analyses is that each is based on only 


approximately half of the trial data from RAVE (because approximately half of the patients in RAVE 


were treatment naïve, and half had recurrent disease). Hence, these analyses are subject to a greater 


degree of uncertainty. Because of the importance of these analyses in the remainder of this section, 


the structure of the model is critiqued separately for the “all patients” analysis, the “treatment naïve” 


analysis, and the “recurrent disease” analysis. A section on patients intolerant to CYC is also 


included. In addition to the discussion on relevant sequences of induction treatments, it is important to 


note that, based upon clinical advice received by the ERG, it is very unlikely that patients who 


achieve remission will receive no maintenance therapy. Given this, and that RTX is not licensed for 


maintenance therapy, it seems most appropriate to assume that patients who achieve remission after 


taking RTX receive AZA maintenance therapy. This is not what was observed in the RAVE trial, and 


has implications for the relapse rates used in the model. However, the ERG believes that in the 


interests of running scenarios that reflect realistic treatment pathways it is useful to run scenarios in 


which RTX patients receive AZA maintenance therapy – the assumptions around this are discussed in 


Sections 5.3.3 and 6.1.2. Note that no analyses are run where RTX is given as maintenance therapy – 


although there is evidence of the effectiveness of RTX in this setting, it is not expected to be included 


in the license. 


 


All patients   


In the manufacturer’s base case “all patients” analysis the standard care arm of the economic model 


involves a maximum of two courses of CYC. Upon relapse or non-response to the second course of 


CYC patients enter the “uncontrolled disease” health state. In the experimental arm of the economic 


model patients receive a maximum of two courses of RTX followed by one course of CYC. The 


second RTX course is only received by patients who do not respond to initial RTX treatment. Upon 


relapse or non-response to the course of CYC patients enter the “uncontrolled disease” health state. 


 


In their clarification response, the manufacturer states that their assumption that two courses of CYC 


represents standard care was based upon clinical advice on the number of courses of CYC IV pulse 


therapy that would typically be given.
20


 Clinical advice received by the ERG suggests that this 


assumption is questionable. The ERG understands that there is no consensus on a specific lifetime 
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maximum dose of CYC that should not be exceeded – however, a cumulative dose of 20g-30g appears 


to provide a range that should not be exceeded. One complete course of oral CYC (2mg/kg/day for 6 


months) is associated with a total dose of 24,471.75mg (24.47g) for a patient weighing 67kg (as in the 


base case analysis). The total dose would be 31,046.25mg (31.05g) for a patient weighing 85kg (the 


mean weight in the RAVE trial). One complete course of IV CYC (15mg/kg ten times over a 6 month 


period) is associated with a total dose of 10,050mg (10.05g) for an 67kg patient, and 12,750mg 


(12.75g) for an 85kg patient. Hence the manufacturer’s assumption that two courses of CYC would be 


received by patients in the standard care arm would only appear reasonable if those courses were IV 


CYC. This is in line with the expert opinion received by the manufacturer, but does not reflect the 


assumptions employed within the manufacturer’s economic model, as the model assumes that 28% of 


CYC treatment is given as a 6-month oral course. If 6-months oral CYC is the comparator, it would 


seem appropriate to only allow one course of treatment. However, it is important to note that while the 


manufacturer’s model assumes that oral CYC is given for 6 months, in the RAVE trial treatment was 


for 3-6 months and in fact the cumulative dose was 15,234.02mg (standard deviation 7,199.724), 


which, given the mean weight in the CYC group in RAVE of 87.88kg, is substantially below the full 


oral dose (32,098mg) had 6 months of treatment been received. In these circumstances it seems 


possible that two doses of oral CYC may be given.  


Clinical advice received by the ERG suggests that it is unlikely that a patient who did not respond to 


an initial course of RTX treatment would receive a second course, due to the lack of evidence for this. 


It would be more likely that such a patient would move onto an alternative therapy. It may be 


clinically reasonable to expect that a patient who previously responded well to RTX would receive it 


again upon disease relapse, but there is currently no published evidence for such use.  


RTX appears to represent an additional treatment option, rather than replacing an existing treatment. 


Hence, in the event of relapse there appears to be no clinical reason why patients who initially start 


treatment on RTX cannot end up receiving the same number of courses of CYC as those patients who 


begin on CYC treatment. It is also important to consider that there is no reason why RTX must only 


be considered as the first induction treatment received in the economic model. It is relevant to 


consider the relative cost-effectiveness of RTX used before and after CYC in the treatment pathway. 


Indeed, the NHS Commissioning Board only recommend the use of RTX as an initial induction agent 


in newly diagnosed patients where avoiding the use of CYC is desirable.
18


 Otherwise, RTX is 


recommended as a remission induction agent when CYC has not been effective, or at the time of first 


relapse.
18


 The cost-effectiveness of RTX for different patient groups (treatment naïve and recurrent 


disease) can be assessed using subgroup analyses as undertaken by the manufacturer. However, the 


cost-effectiveness of different orders of treatment could also be assessed within the “all patients” 


analysis.  
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It is difficult to determine the most appropriate number of courses of treatment to assume for the “all 


patients” analysis – particularly because half of the patients included in the analysis have recurrent 


disease and are therefore likely to have already received CYC (limiting the scope for them to receive 


subsequent courses). This demonstrates why the “treatment naïve” and “recurrent disease” subgroup 


analyses are so important – because appropriate treatment sequences can be defined much more 


easily. However, the ERG suggest that for this “all patients” analysis the following treatment 


sequences are relevant and should be assessed (with “supportive care” representing the low grade 


“grumbling” disease that the ERG believe is more realistic than the “uncontrolled disease” state; and 


where oral CYC is assumed to be received for 3-6 months as in the RAVE trial, rather than for the full 


6 months): 


i) CYC (IV/oral)  CYC (IV/oral)  Supportive care   


ii) CYC (IV/oral)  RTX  CYC (IV/oral)  Supportive care 


iii) CYC (IV/oral)  CYC (IV/oral)  RTX  Supportive care 


iv) RTX  CYC (IV/oral)  CYC (IV/oral)  Supportive care 


 


Treatment naïve subgroup 


In the manufacturer’s base case “treatment naïve” analysis, the treatment sequences received in the 


standard care and experimental arms of the economic model are identical to those received in the “all 


patients” analysis. In the standard care arm, a maximum of two courses of CYC are given. Upon 


relapse or non-response to the second course of CYC patients enter the “uncontrolled disease” health 


state. In the experimental arm of the economic model patients receive a maximum of two courses of 


RTX followed by one course of CYC. The second RTX course is only received by patients who do 


not respond to initial RTX treatment. Upon relapse or non-response to the course of CYC patients 


enter the “uncontrolled disease” health state. 


 


Based upon cumulative CYC doses, the ERG believe that treatment naïve patients in the standard care 


arm of the economic model would appropriately receive two courses of IV CYC, or two courses of 


oral CYC if treatment was for 3-6 months, rather than a full 6-month course. A similar total number 


of CYC courses could be received either before or after one course of RTX. The ERG suggests that 


the same treatment sequences as specified for the “all patients” analysis would be relevant for 


consideration within the “treatment naïve” analysis (again, with “supportive care” representing the 


low grade “grumbling” disease that the ERG believe is more realistic than the “uncontrolled disease” 


state; and where oral CYC is assumed to be received for 3-6 months as in the RAVE trial, rather than 


for the full 6 months):  


i) CYC (IV/oral)  CYC (IV/oral)  Supportive care   
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ii) CYC (IV/oral)  RTX  CYC (IV/oral)  Supportive care 


iii) CYC (IV/oral)  CYC (IV/oral)  RTX  Supportive care 


iv) RTX  CYC (IV)  CYC (IV)  Supportive care 


 


For the “treatment naïve” analysis we can be more certain that these represent appropriate treatment 


sequences, since we know that all patients being considered are treatment naïve. However, data for 


analyses based upon this subgroup are more scarce, since only half of the patients recruited to RAVE 


were treatment naïve.  


 


Recurrent disease subgroup 


In the manufacturer’s base case “recurrent disease” analysis, the treatment sequences received in the 


standard care and experimental arms of the economic model are identical to those received in the “all 


patients” analysis. In the standard care arm a maximum of two courses of CYC are given. Upon 


relapse or non-response to the second course of CYC patients enter the “uncontrolled disease” health 


state. In the experimental arm of the economic model patients receive a maximum of two courses of 


RTX followed by one course of CYC. The second RTX course is only received by patients who do 


not respond to initial RTX treatment. Upon relapse or non-response to the course of CYC patients 


enter the “uncontrolled disease” health state. 


 


Based upon cumulative CYC doses, the ERG believe that patients with recurrent disease would 


appropriately receive one course of IV CYC, or one course of 3-6 months oral CYC (rather than a 


complete 6-month course). Potentially zero courses of CYC would be given if previous treatment had 


been with a complete 6-month course of oral CYC. Similar treatment options would be available in a 


RTX treatment sequence, given either before or after one course of RTX. In this subgroup it is 


assumed that previous induction treatment was with CYC; in practice, if disease is moderately severe 


or mild, other agents such as MMF may have been used. In these situations the relevant treatment 


sequences would be those specified for the “treatment naïve” subgroup – reflecting patients who are 


CYC-naïve. The ERG suggests that the following treatment sequences would be relevant for 


consideration within the “recurrent disease” analysis, for patients previously treated with CYC (again, 


with “supportive care” representing the low grade “grumbling” disease that the ERG believe is more 


realistic than the “uncontrolled disease” state; and where oral CYC is assumed to be received for 3-6 


months as in the RAVE trial, rather than for the full 6-months):  


i) CYC (IV/oral)  Supportive care 


ii) Supportive care   


iii) CYC (IV/oral)  RTX  Supportive care 
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iv) RTX  CYC (IV/oral)  Supportive care 


v) RTX  Supportive care 


 


For the “recurrent disease” analysis we can be more certain that these represent appropriate treatment 


sequences, since we know that all patients being considered have recurrent disease. However, data for 


analyses based upon this subgroup are more scarce, since only half of the patients recruited to RAVE 


had recurrent disease.  


 


CYC intolerant subgroup 


The manufacturer presents a subgroup analysis for patients who are intolerant to CYC. This is 


problematic, because patients that were intolerant of CYC were excluded from the RAVE clinical trial 


and basing an analysis of this subgroup on any data from RAVE therefore seems highly suspect. 


However, clinical advice received by the ERG suggests that there is no reason to expect that the 


clinical effectiveness of RTX would differ in patients who are intolerant of CYC compared to patients 


who are tolerant of CYC. Therefore, using response and relapse rates for RTX from RAVE seems 


reasonable. However, the treatment sequence assumed for patients in the standard of care arm of the 


model seems unrealistic and inappropriate – it is assumed that these patients immediately enter the 


“uncontrolled disease” health state, incurring high specialist palliative care costs every 1.5 weeks and 


experiencing a low HRQoL. This assumption does not seem to reflect usual care in the NHS. It would 


be more appropriate to draw a comparison to an alternative treatment, such as MTX, MMF or 


leflunomide for this subgroup analysis, although the ERG accepts that data for the use of these 


treatments in patients who have “severe” ANCA-associated vasculitis is currently scarce. The ERG 


believes that allocating a higher utility score to the “uncontrolled disease” health state, more in line 


with the more realistic low-grade “grumbling” disease, and assuming lower resource use, in line with 


advice from our clinical experts, would allow a more appropriate analysis of the cost-effectiveness of 


RTX in this subgroup.  


 


5.3.3 Issues relating to the evidence used to inform the model parameters 


Remission rates 


Remission rates are estimated primarily based upon the RAVE trial, although for some parts of the 


modelled treatment sequences data are not available and assumptions are made. The ERG’s main 


criticism of the remission rates utilised is that an arbitrary assumption is made that the relative 


decrement in effectiveness of a second course of RTX is the same as the relative decrement in 


effectiveness of a second course of CYC – based upon the CYC remission rate in treatment naïve 


patients and patients with recurrent disease. Currently no data exist on the effectiveness of a second 


course of RTX and the ERG questions the assumption that non-responders immediately receive a 


second course. 
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In the “all patients” analysis data on the effectiveness of a first course of CYC or RTX are taken from 


the remission rate in all patients randomised to the RAVE trial, by treatment group (subject to worst 


case imputation for missing data, which was minimal). The effectiveness of a second course (or the 


first course in the “recurrent disease” subgroup analysis) is based upon the remission rate in patients 


with recurrent disease who were included in the RAVE trial. While this seems reasonable, the ERG 


believes that this approach confuses the analysis somewhat, since some of the patients informing the 


first course remission rate in the economic model will have received prior treatment and this appears 


to impact upon the effectiveness of both CYC and RTX. Although based upon fewer data, the ERG 


believes that a more appropriate analysis would organise the model in a more structured way, based 


upon disease stage rather than course of treatment. Patients would enter the model treatment naïve, 


and would receive the remission rate from treatment naïve patients from RAVE. Following 


subsequent relapse or non-response patients would then have recurrent disease and would receive the 


remission rate from patients with recurrent disease from RAVE. This is similar to the “treatment 


naïve” subgroup analyses run by the manufacturer, although the ERG would suggest other alterations 


to these analyses with regard to other model parameters, as discussed below. 


For an analysis of a “recurrent disease” subgroup the manufacturer has appropriately used remission 


rates for the first course of treatment based upon patients with recurrent disease included in the RAVE 


trial. However, for the second course of CYC treatment a reference to Hoffman et al. (1992)
15


 was 


given, but it is not clear how data from this study were used to estimate the appropriate remission rate. 


However, given the concerns about administering multiple courses of CYC over a lifetime this may 


be of little importance, because it seems more likely that most patients with recurrent disease would 


only receive a maximum of one further course of CYC, with relatively few having had initial 


treatment with regimes not based on CYC.    


 


Relapse rates 


The relapse rates used in the manufacturer’s model were derived from the RAVE trial. Exponential 


models were fitted to data from patients who had experienced complete remission at 6-months in 


order to estimate the time-to-event for relapse (see MS p.136).
8
 In their clarification response the 


manufacturer states that individual patient level data were not used to fit these models, instead they 


were fitted using summary data. The ERG believes that these rates have been estimated poorly. Figure 


2 presents Figure 14 from the MS.
8
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Figure 2: Probability of remaining in remission (Figure 14 taken from MS) 


 


Although the precise method used by the manufacturer to fit the exponential models is not outlined in 


the MS or the manufacturer’s clarification response, the fact that patient-level data were not used to fit 


the exponential models means that the relative number of events observed at different time points is 


unlikely to have been taken into account. This means that events that occur towards the end of follow-


up, when numbers at risk are smaller (presumably, though data have not been provided on numbers at 


risk), may receive inappropriate weight in the model fitting process.
73,74


 In addition, the use of 


summary data rather than patient-level data precludes the use of model fit statistics such as Akaike’s 


Information Criterion (AIC) and the Bayesian Information Criterion (BIC) – the use of measures of 


explained variation such as R
2 
are not recommended for use with time-to-event data.


75
 


Ideally, log-cumulative hazard plots or similar would be used to justify the use of the exponential 


models, but these are not presented by the manufacturer. Figure 2 shows that the Kaplan-Meier 


relapse curves for RTX and CYC (CYC/AZA) cross, indicating that the proportional hazards 


assumption does not hold, and that applying constant relapse rates over time to each treatment group 


is unlikely to be appropriate. Given that the Kaplan-Meier curve for CYC appears to flatten over time 


it is possible that the relapse rate for the CYC group is over-estimated. It appears highly likely that an 


alternative parametric model (such as a Weibull, Gompertz, log normal, log-logistic etc.) would have 


provided a better fit to the relapse data than an exponential. The ERG assumes that the exponential 


model was chosen due to the ease with which the resulting constant rates can be applied within a 


standard Markov model structure. The ERG suggests that this may mean that the standard Markov 


model structure is inappropriate in this case.     
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A similar approach was taken in order to estimate relapse rates for the “treatment naïve” and 


“recurrent disease” subgroups. However, diagrams and statistics have not been provided by the 


manufacturer in order to allow the ERG to assess the fit of the exponential models used. In their 


clarification response the manufacturer states (see manufacturer’s Clarification Response,
20


 p.12-13): 


“The fit from the exponential curves was based on summary statistics, not patient level data. This, as 


well as the low patient numbers in each arm (n=49), led to less precise estimates for relapse rates in 


subgroups. In particular, we note a counterintuitive result in the “relapsing patients” group (i.e. 


patients who previously received and relapsed on CYC). Specifically, the RTX arm was associated 


with high rates of relapse compared to the CYC arm; we would have expected the reverse to be true.”  


Given the data provided it is not possible for the ERG to assess the relative fit of the exponential 


models fitted to the subgroup relapse data. However, the ERG believes that the higher relapse rate 


observed in the “relapsing patients” (recurrent disease) subgroup may be intuitive, given that these 


patients had a history of relapsing and in the RAVE trial no maintenance therapy was provided in the 


RTX group, whereas it was provided in the CYC group. 


Clinical advice received by the ERG suggests that the relapse rates used in the manufacturer’s 


economic model appear unrealistically high. The rates used in the model are such that 1 year after 


achieving complete remission approximately 30% of patients have relapsed. Approximately 50% have 


relapsed after 2 years and approximately 90% have relapsed after 7 years. In a study comparing CYC 


to AZA for maintaining remission in 155 ANCA-associated vasculitis patients with similar severity to 


those included in the RAVE trial approximately 15% of patients who achieved remission experienced 


relapse at 18 months, with approximately half of these representing severe relapses.
12


 A recently 


published abstract presenting the results of a prospective study testing the use of RTX compared to 


AZA for maintaining remission in 117 patients with ANCA-associated vasculitis reported major 


relapse rates of 25% and 5% in the AZA and RTX groups respectively, at 28 months.
76


 


In addition to this, clinical advice received by the ERG suggests that only severe relapses would result 


in re-induction treatment. Limited relapses can usually be treated more moderately, for example with 


an increase in steroid dose. Although such relapses would prevent a patient from being defined as 


being in a “complete remission” health state, they would be unlikely to lead to re-induction treatment. 


As previously stated, ideally the manufacturer’s model should include a health state for patients in 


remission who require steroids to maintain full control of their disease. However, in the absence of 


this, the ERG believes that it would be most reasonable to assume that only severe relapses lead to re-


induction treatment – and thus patients who experience a limited relapse remain in the “complete 


remission” health state. In their response to the ERGs clarification questions, the manufacture
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r contended that it is appropriate to assume that all relapses lead to re-induction treatment 


(Clarification Response,
20


 p.11): 


“Our economic model defines all relapses as necessitating treatment with CYC or RTX (depending on 


which arm patients are in). We chose to use this assumption because, although in reality patient 


progression in AAV is a complicated path with a variety of events possible, our main trial does not 


capture this complexity. We felt it was more appropriate to develop a simple model whose parameters 


can be varied in sensitivity analysis.  


 


The clinical expert we consulted said that with close monitoring, most relapses are identified while 


they are still mild, and if left untreated most of these will subsequently develop into major relapses. 


This means that in clinical practice, although some patients experiencing a minor relapse may just 


have their steroid dose increased, almost all will ultimately have a more serious relapse justifying 


treatment (or retreatment) with CYC/RTX.  


 


Our clinical expert considers retreatment with CYC or RTX at the first sign of relapse. For example, if 


patient relapses whilst on CYC, treatment with RTX would be considered immediately to avoid 


irreversible harm potentially caused by waiting for the relapse to develop into a major one.  


 


Our economic model has not modelled different categories of relapse. Instead we assume that the 


majority of relapses will lead to retreatment with CYC or RTX (depending on arm). We acknowledge 


that some patients may not require retreatment with CYC or RTX immediately, but as we have no way 


of determining which minor relapses might eventually progress to major ones, nor what time scale 


such progression might happen on, we have not factored this distinction into our analysis.” 


 


This argument is contrary to the clinical advice received from the ERG’s clinical experts. However it 


is noted that “most relapses are identified while they are still mild, and if untreated most of these will 


subsequently develop into major relapses”. This appears to be key in the manufacturer’s argument in 


favour of assuming that all relapses lead to re-induction therapy. However, the ERG contends that 


mild relapses are likely to be treated, and therefore subsequent major relapse and re-induction 


treatment may be avoided. Hence, the ERG believes that only major relapses should be assumed to 


lead to re-induction treatment in the manufacturer’s model.  


Data from the RAVE trial provided by the manufacturer show that 16 severe flares were observed in 


the RTX group in 838.1 participant months, compared to 12 severe flares in 801.4 participant months 


in the CYC group. This is associated with monthly relapse rates of 0.019 and 0.015 in the RTX and 


CYC groups respectively, which are equivalent to 6-month probabilities of relapse of 10.8% and 8.6% 
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respectively. Applying these rates constantly over time leads to approximately 17-21% relapsing after 


1 year and 30-36% relapsing after 2 years. These rates appear to be closer (though still higher) to 


relapse rates reported in other relevant studies,
12,76


 and more closely reflect the expectations of the 


ERGs clinical experts. Such data are not available to the ERG for the “treatment naïve” and “recurrent 


disease” subgroups. The ERG anticipates that such evidence would involve very low event numbers 


and therefore would be highly uncertain. Therefore it may be preferable to assume similar relapse 


rates – given appropriate maintenance therapy – in these two groups. Clinical advice received by the 


ERG suggests that this would not be an inappropriate assumption, although it is possible that relapse 


rates may be higher for patients who have previous relapsed. Clinical advice received by the ERG also 


suggests that under an assumption that patients induced into remission by RTX received AZA 


maintenance therapy, assuming equal relapse rates in these patients and those induced by CYC (who 


subsequently receive AZA) would be reasonable. 


 


Mortality rates 


In the MS, it is assumed that the “base” SMR applied in the economic model is applicable to patients 


in the “non-remission” health state and an arbitrary ±10% is applied to this for patients in the 


“remission” and “uncontrolled disease” health states respectively. In their response to clarification 


questions the manufacturer noted that expert clinical opinion supported the notion that patients in 


clinical remission would have a better prognosis than patients with poor disease control (Clarification 


Response,
20


 p.34). However, it is worthy of note that this view does not appear to be universal: in a 


2012 paper clinical expert David Jayne states “Relapse does not increase the risk of end-stage renal 


disease or death”.
77


 The Lane et al. study is small in size and dated – however, given that life 


expectancy predicted by the manufacturer’s model seems reasonable and that the treatment of choice 


for vasculitis (CYC) has not changed substantially in recent years, the applied mortality rates based 


upon the Lane et al. (2005) study seem reasonable. It is debatable whether different rates should be 


applied to the different health states (particularly for the “uncontrolled disease” and “non-response” 


health states), but these differences lead to very marginal benefits for RTX and do not represent key 


drivers of the cost-effectiveness results.  


 


Adverse events 


AEs have relatively little impact in the manufacturer’s model. Although the ERG has identified 


problems with the way that these have been incorporated in the economic model (inconsistent utility 


score data, potentially inappropriate assumed durations of events) these are very unlikely to be key 


drivers within the economic model. An issue which is potentially more important is that malignancies 


were not included in the economic model. However, in their response to clarification questions asked 


by the ERG the manufacturer stated that only two instances of malignancies were reported in the 
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RAVE trial, and neither could be reliably related to RTX (see manufacturer’s Clarification 


Response,
20


 p.37).  


 


Utility scores 


The methods used by the manufacturer to estimate utility scores for the “complete remission” and 


“non-response” health states appear to be appropriate. It is not clear exactly which data from RAVE 


were used to inform these estimates – the ERG assumes that utilities for “remission” were estimated 


based upon data from patients who achieved complete remission at 6-months, but it is unclear whether 


utilities for “non-remission” included only data from non-responders at 6-months, or also included 


data from all patients at baseline. Given the clinical advice received by the ERG – that the 


“uncontrolled disease” health state is very rare and that a much more common non-remission health 


state could be described as low-grade “grumbling” disease – it appears that the utility associated with 


the “uncontrolled disease” health state may be underestimated. If this health state were replaced with 


a “grumbling disease” health state a higher utility score is likely to be appropriate. This may be 


marginally lower than the utility score experienced in the “non-remission” health state, in which 


patients are receiving CYC or RTX as induction treatment, but seems unlikely to be substantially 


lower. 


 


Drug costs 


Generally the costs of drugs included in the manufacturer’s economic model appear to have been 


calculated appropriately, particularly after revisions were made following the manufacturer’s response 


to clarification questions. However, in some cases the ERG believes costs could have been calculated 


more appropriately. 


 


Firstly, the cost of prednisone is included in the economic model for patients receiving RTX and 


patients receiving CYC. This reflects that prednisone was administered in the RAVE trial. However, 


the ERGs clinical advisors state that in the UK prednisolone rather than prednisone would be 


administered, and that 1mg of prednisone is equivalent to 1mg of prednisolone. The average cost per 


mg across each available oral formulation of prednisone is £0.43, compared to £0.02 for 


prednisolone.
63


 Because prednisolone (or prednisone) is given alongside both RTX and CYC the 


relative effect of applying this cost change in the manufacturer’s economic model is relatively small. 


However, because more courses of treatment are assumed to be given in the RTX arm of the model, 


the ICER is reduced. 


Secondly, for RTX, CYC (oral and IV), AZA and trimethoprim costs were based upon recommended 


or licensed doses rather than the doses observed in the RAVE trial (see MS p.154-155),
8
 whereas for 


methylprednisolone and prednisone costs were based upon the average amount received in the RAVE 
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study, with treatment groups combined (that is, it was assumed that the dose received was equal in 


patients treated with RTX and patients treated with CYC). It is logical to base methylprednisolone and 


prednisone doses on what was received in RAVE, since these treatments were tapered in patients who 


achieved remission and therefore part of the impact of a successful treatment is to reduce the use of 


these. Given this, it appears strange that a weighted average dose of methylprednisolone and 


prednisone was applied to both arms of the economic model – it would appear more appropriate to 


base the dose in each modelled treatment arm on the data from that treatment arm observed in the 


RAVE trial. However, Stone et al. state that while the prednisone and methylprednisolone doses 


appeared to be slightly lower in the RTX group in the RAVE trial, post-randomisation use was 


conditional on pre-randomisation use and thus the difference could not be clearly attributed to 


treatment difference.
78


 Therefore the manufacturer’s approach seems reasonable, and potentially 


conservative. 


Thirdly, the manufacturer’s approach to estimating the drug costs associated with RTX and CYC may 


be biased in favour of the RTX group. It is assumed that patients receive a full 6-month course of 


RTX and CYC treatment – that is four 375mg/m
2 


infusions of RTX, 2mg/kg/day of oral CYC and 10 


infusions of 15mg/kg of IV CYC. Although data provided by the manufacturer on the RAVE trial 


shows that 95% of patients in the RTX group and 99% of patients in the CYC group received at least 


75% of the planned dose, the mean cumulative doses appear to tell a different story. The mean 


cumulative dose of RTX during the original treatment period was 1,478.52mg/m
2
 (standard deviation 


123.63), very close to the 1,500mg/m
2 


that would have been received had the full dose been received. 


On the other hand, the mean cumulative dose of CYC was 15,234.02mg (standard deviation 


7,199.724), which, given the mean weight in the CYC group in RAVE of 87.88kg, is substantially 


below the full oral dose (32,098mg). It therefore appears that while it is reasonable to expect that 


patients treated with RTX will receive very close to the total dose recommended, for CYC this may 


not be true. The cost of CYC is relatively low, but assuming that the dose received is approximately 


half that suggested by a “full” dose increases the ICER appreciably, particularly if it is also assumed 


that the number of administrations of IV CYC is also approximately halved – however clinical advice 


received by the ERG suggests that if IV CYC is given it is more likely that a full 6-month course 


would be administered, though this may not always be the case, especially if patients achieve 


remission before the 6-month timepoint. This is discussed further in Section 6.1.4. 


Fourthly, patients taking oral or IV CYC are assumed to receive 400mg of trimethoprim as 


pneumocystis jiroveci prophylaxis based upon BSR guidelines (see MS p.152). It is assumed that this 


prophylaxis is not given to patients treated with RTX. However, such treatment is recommended in 


the draft SmPC for RTX, as stated on p.19 of the MS.
8
 The cost of trimethoprim is very low (£21.38 
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per cycle) and hence the inclusion of this cost in the RTX arm of the model will have a minimal 


impact. However, the ICER will increase marginally. 


In addition, the weight and BSA assumed in the manufacturer’s model impacts upon the cost-


effectiveness results. The mean BSA observed in the RAVE trial was 2.00m
2
 and the mean weight 


was 85.1kg (according to RAVE data on file provided by the manufacturer, though this was stated to 


be 87kg in the MS (see MS p.138)).
8,21


 The manufacturer claims that these are unrealistically high and 


instead use a BSA of 1.79m
2
 and a weight of 67.2kg in the economic model. The BSA figure is from a 


paper that attempts to estimate realistic BSAs for cancer patients in the UK (Sacco et al.).
56


 However, 


not only are cancer patients likely to be different to vasculitis patients, the median age of the 3,613 


patients included in the Sacco et al. study was 61 (the mean age is not given), compared to the mean 


age of 52.8 years in the RAVE trial. In addition, 40.7% of the patients included in the Sacco et al. 


study were male, compared to 50.3% in the RAVE trial. Sacco et al. found that males had higher 


BSAs than females, and that there was a negative correlation between BSA and age. Hence it seems 


likely that the BSA assumed for patients included in the manufacturer’s model could confidently be 


seen as an underestimate if the model was addressing a cancer population. Given that the model is 


addressing an ANCA-associated vasculitis population the suitability of the BSA assumption becomes 


even more uncertain, but even more likely to represent an underestimate. The source for 67.2kg 


weight figure used in the manufacturer’s model is not clear – it appears likely to have been taken from 


the Sacco et al. study, but a figure for average weight is not stated in that paper. Given that the 


assumed BSA appears to represent an underestimate, it is likely that the assumed weight is also 


underestimated. Increasing the weight and BSA included in the model to the averages observed in the 


RAVE trial leads to an appreciable increase in the ICER. 


The ERGs clinical advisors were concerned about the manufacturer’s assumption that 72% of patients 


treated with CYC received IV treatment, with 28% receiving oral treatment, based upon unreferenced 


market research (see MS p.161).
8
 Given the lower adverse event risk associated with IV CYC, and the 


lower cumulative dose allowing additional courses of treatment, the ERGs clinical advisors felt that 


IV CYC should be considered the primary comparator.  


Finally, the ERG is concerned that wastage has not been included in the manufacturer’s base case 


analysis, and that when wastage is included in sensitivity analysis it is not incorporated accurately, 


particularly because the required dose is dependent upon the assumed BSA. With an assumed BSA of 


1.79m
2 
the required RTX dose is 671mg per administration, thus one 500mg vial and two 100mg vials 


are sufficient. This is associated with a cost per course of £4,889.64, which is only marginally higher 


than the cost based upon no wastage of £4,689.78 – hence in this case including wastage does not 


have a substantial impact upon the ICER. However, BSAs of 1.87m
2
 and above require RTX doses of 


more than 700mg per administration, thus one 500mg vial and three 100mg vials are required. Given 
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that the BSA of 1.79m
2 
appears to be an underestimate and that the mean BSA observed in RAVE was 


2.00m
2
, this scenario seems possible. In this case, the cost per cycle of RTX increases to £5,588.16 


which has the impact of almost doubling the manufacturer’s base case ICER (with all other 


parameters remaining as assumed by the manufacturer). Ideally, information on the distribution of 


BSAs (and on patient weights in order to inform CYC IV dose wastage) from the RAVE trial would 


be used to calculate wastage. Calculating wastage based upon mean weight and mean BSA is likely to 


be inaccurate, since some patients may “only just” require an additional vial, whereas others may use 


almost all of their final vial. Ideally, the manufacturer would present mean cost information for all 


weight- or BSA-related treatments based upon the actual number of vials required for each patient in 


the RAVE trial, including wastage. It should be noted that while IV CYC wastage is relevant it is of 


much lesser importance due to the extremely low cost associated with vials of CYC. In addition, the 


number of CYC vials required by a patient weighing 67kg and a patient weighing 85kg is the same, 


and thus the manufacturer’s wastage analysis for CYC is not affected by weight assumptions.  


 


Administration costs 


Administration costs were included for RTX and IV CYC. The ERG is concerned that administration 


costs were based upon the cost estimated by Barton et al.
64


 for an administration of infliximab. The 


original reference presented a cost for a price year of 2000, and the manufacturer uprated this to 2012 


using the Hospital and Community Health Services Pay and Prices Index presented by Curtis 


(2012).
68


 Barton et al. do not provide a source or a method for their administration cost estimate. 


 


The MS states that RTX should be given in hospital as a day case procedure (see MS p.28).
8
 The 


average weighted cost of all day case activity reported in the NHS Reference Costs in 2009-10 (the 


source of costs used in the manufacturer’s model) was £673.20, although the ERG accepts that none 


of the HRGs for which data are presented appear to be relevant for the infusion of RTX. The unit cost 


of delivering a subsequent element of a chemotherapy cycle (which may include the administration of 


RTX in cancer patients) was £284.45.
65


 It is notable that in a recent NICE Single Technology 


Appraisal of golimumab in rheumatoid arthritis sensitivity analysis on the administration cost of RTX 


included a cost of £284.73 per administration, though the source of this value is unclear.
79


 The ERGs 


clinical advisors suggest that assigning the same administration cost to RTX and CYC may cause 


some bias in favour of RTX, since RTX typically involves a longer infusion time. The impact of 


relaxing this assumption is investigated in Section 6.1.4. 


The ERG note that the manufacturer assumes that methylprednisolone is given at the same visit as the 


first infusion of RTX (the same assumption is made for IV CYC), and no additional administration 


costs are included. This is said to be a conservative assumption because no administration cost is 


associated with methylprednisolone even when CYC is given orally. The draft SmPC for RTX states 







Superseded – see erratum  


96 


 


that 1,000mg of methylprednisolone should be administered for 1-3 days prior to the first dose of 


RTX, with the final dose given on the same day as the first dose of RTX.
80


 Figures included in the 


economic model suggest that the mean methylprednisolone dose was 1,627mg in the RTX group and 


1,693.9mg in the CYC group. The ERG believes that this indicates that at least 1 additional 


administration cost should be applied for methylprednisolone as part of RTX and CYC treatment.  


 


Monitoring costs 


Monitoring costs were included in the manufacturer’s model for oral CYC and AZA. No additional 


monitoring costs were included for RTX or IV CYC because the manufacturer assumes that any 


monitoring is undertaken during the administration of these drugs. 


 


The manufacturer assumes that during oral CYC treatment patients receive 9 blood tests and 9 LFTs 


in each 6 month cycle that treatment is received, based upon Lapraik et al. (2007).
9
 In fact, Lapraik et 


al. state that full blood tests should be given weekly for 1-month when oral CYC is being given. 


Subsequently full blood tests should be undertaken every two weeks for 2 months, and thereafter tests 


should occur once per month. The ERG suggest that this would be equivalent to approximately 11 full 


blood tests per 6 month cycle. In addition Lapraik et al. do not state that LFTs should be undertaken 


in these patients, instead stating that renal function tests should be conducted alongside the full blood 


tests. Therefore it is not clear why the manufacturer has made the assumptions that they have made 


regarding the monitoring of oral CYC treatment.  


The manufacturer assumes that during AZA treatment patients receive 9 blood tests and 9 LFTs in 


each 6 month cycle that treatment is received, based upon Chakravarty et al. (2008 and 2009).
69


 In 


fact, Chakravarty et al. state that full blood tests and LFTs should be given weekly for 6 weeks when 


AZA is being given. Subsequently full blood tests and LFTs should be undertaken every two weeks 


for 6 weeks, and thereafter tests should occur once per month. The ERG suggest that this would be 


equivalent to approximately 12 full blood tests and LFTs per 6 month cycle. Chakravarty et al. also 


state that creatinine and urea and electrolytes should be tested once every 6 months. Therefore it is not 


clear why the manufacturer has made the assumptions that they have made regarding the monitoring 


of AZA treatment. 


The manufacturer assumes that the cost of a full blood test is £3, based upon NHS Reference Costs 


(currency code DAP823),
65


 and that the cost of LFTs is £9, based upon uprating to current prices the 


cost of £6.19 reported by Barton et al. (2004).
64


 Barton et al. estimated their cost based upon data 


provided by the University Hospital Birmingham NHS Trust in 2000. NHS Reference Costs report a 


cost of £1.29 for biochemistry pathology services (currency code DAP841
65


) which may be 


appropriate for LFT and renal function tests.  
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The assumption that monitoring is assumed to take place during RTX and IV CYC administrations is 


debatable, given that clinicians are likely to wish to see the results of monitoring tests before 


continuing with treatment. Hence the ERG suggest that a more appropriate assumption may be that 


patients who take RTX or IV CYC receive the same number of blood tests and renal function tests as 


the number of administrations of their treatment.  


 


The ERG acknowledge that the number and type of monitoring tests received will likely vary 


depending upon individual patient characteristics. As well as LFT and renal function tests, CRP, 


plasma viscosity, ESR, ANCA, urine protein and a range of other measures are often taken routinely. 


The ERG has attempted to estimate a reasonable number of tests for each treatment per cycle, but it is 


important to note that due to their low cost these are highly unlikely to have a major impact on cost-


effectiveness results.  


 


Health state costs 


Health state costs form by far the largest portion of total costs generated by the manufacturer’s 


economic model – 93% for the CYC group in the manufacturer’s base case “all patients” analysis, and 


89% for the RTX group. Therefore these costs have an exceptionally important effect on the cost-


effectiveness results. It is the opinion of the ERG and our clinical advisors that these costs have been 


substantially over-estimated, creating a significant bias in favour of RTX. 


 


It is assumed that patients in the “non-remission” health state attend consultant-led outpatient 


appointments once every 1.5 weeks, but because of multi-organ involvement it is essentially assumed 


that patients in this state have 3.1 outpatient appointments every 1.5 weeks (53.8 appointments per 6 


month cycle). It is assumed that patients in the “remission” health state attend appointments once 


every 3 months, but because of multi-organ involvement it is essentially assumed that patients in this 


state have 3.1 outpatient appointments every 3 months (6.2 appointments per 6 month cycle). In the 


“uncontrolled disease” health state it is assumed that patients attend one “specialist palliative care” 


outpatient appointment (NHS reference cost SD04A
65


) every 1.5 weeks for the remainder of their life 


(17.4 appointments per 6 month cycle) (see MS p.158).
8
 This cost is of particular importance given 


that in the manufacturer’s model patients in the “standard care” CYC group spend 70.7% of their 


discounted mean life expectancy in the “uncontrolled disease” health, compared to 63.2% in the RTX 


group.      


 


Clinical opinion received by the ERG suggests that for patients in the “remission” health state patients 


could be expected to have outpatient appointments once every 3 months for the first year. This would 


then likely reduce to one appointment every 6-12 months. For patients in the “non-remission” health 


state the ERG’s clinical experts suggest that one outpatient appointment every 2-3 weeks is realistic. 
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For patients in the “uncontrolled disease” health state, which the ERG liken more to a low-grade 


“grumbling” disease health state, our clinical advisors suggest that patients may be seen once per 


month for 3-4 months, followed by appointments once every 3 months subsequently. In this state the 


ERG’s clinical advisors suggest that patients are likely to be receiving treatment to maintain some 


control over their disease. Possible treatments are wide-ranging, but an assumption that these patients 


continue to take 2mg/kg of AZA per day appears to represent a reasonable proxy for the fact that 


these patients will be receiving treatment. Even assuming that patients in the “uncontrolled disease” 


health state continue to have outpatient appointments once per month for the remainder of their lives 


as well as AZA treatment greatly reduces the health state cost. This has the impact of substantially 


increasing the manufacturer’s base case ICER (holding all other parameter assumptions constant). 


 


In addition to the outpatient costs assumed in the manufacturer’s model, it is assumed that patients 


with pulmonary symptoms (53% of patients based upon baseline characteristics in the RAVE trial) 


receive chest X-rays or CT scans once every 1.5 months while in the “non-remission” and 


“remission” health states. The cost for these was assumed to be £29.08, based upon Barton et al. 


(2004) and uplifted to 2012 prices. However, according to NHS Reference Costs the cost of 


diagnostic imaging in a consultant led follow-up attendance, non-admitted face-to-face attendance is 


£18.56 (service code 812), while the cost of a CT scan of one area with no contrast in the outpatient 


setting is £100.41 (currency code RA08Z).
65


 The ERG considers that these are more relevant unit 


costs for this appraisal. 


 


5.3.4 Technical issues relating to the implementation of the model 


The ERG identified a number of technical issues within the manufacturer’s model. The majority of 


these are minor and are unlikely to have a significant impact on the ICER. However, issues around the 


random number sampling and the relatively low number of probabilistic iterations included in the 


PSA mean that the manufacturer’s PSA results should be considered unreliable. 


 


Mortality estimates 


In the manufacturer’s model, the probability of death associated with the “uncontrolled disease” 


health state becomes 1.0 prematurely (in cycle 78, with patients aged 91). In their response to 


clarification questions the manufacturer stated that this was because at this point the probability of 


death in the general population (0.1676) multiplied by the SMR used for patients in the “uncontrolled 


disease” health state led to a probability of greater than 1.0.
20


 However, the SMR quoted in the 


manufacturer’s response to clarification questions is 6.6, whereas the SMR used in the model for 


patients in the “uncontrolled disease” health state is 5.28. 5.28 multiplied by 0.1676 is less than 1, 


hence the manufacturer’s model is incorrect. However, this has very little impact on the ICER.  
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Costs 


In the manufacturer’s model the cost of a blood test is given as £3.00, however the actual cost stated 


in the Reference Cost source used by the manufacturer is £3.06.
65


 In addition this cost, and the cost of 


the liver function test, are not linked to the “monitoring cost” calculations made in the model, and thus 


are excluded from the PSA. The upper and lower quartile ranges for the DVT adverse event have also 


been inputted incorrectly – in the manufacturer’s model these are £287.55 and £480.32, whereas in 


the Reference Cost source used by the manufacturer they are £274.16 and £471.76. 


Parameter distributions 


Beta distributions are used to characterise the uncertainty surrounding relapse rates. In the 


manufacturer’s original submission it was assumed that standard errors were equal to 30% of the 


mean. Upon response to clarification questions this was amended, such that the α and β parameters 


were calculated using the mean estimated relapse rate and the number of patients included in each arm 


of the study. However, this does not represent the full uncertainty associated with these parameters 


because relapse rates were estimated based only upon patients who first achieved remission – not all 


patients included in the trial. 


The manufacturer arbitrarily estimates that the standard errors associated with the remission risk ratios 


are 20% of their mean, for both CYC and RTX. Even for the remission rate associated with a second 


course of CYC, uncertainty is characterised based upon the combined uncertainty around the 


remission rate for a first course of CYC and the uncertainty around the risk ratio associated with a 


second course – rather than being directly based upon the uncertainty in the remission rate in patients 


with “recurrent disease” observed in the RAVE trial. The use of risk ratios allows the manufacturer to 


model multiple lines of CYC and RTX treatment. However, given the ERGs belief that it is not 


appropriate to model more than two courses of CYC (one for most patients with “recurrent disease”), 


and that it is not appropriate to model two courses of RTX treatment, the remission risk ratios become 


redundant – remission rate estimates can be taken directly from RAVE. 


In addition, the beta distribution for one of the risk ratios incorporated within the manufacturer’s 


model was capped such that values from the very top end of the distribution could not be sampled in 


order to avoid an Excel error. This is unlikely to have significantly affected the model results, and is 


no longer an issue given the recommendation made by the ERG that these risk ratios become 


redundant in the model. 


The probabilistic values of liver function tests and imaging through chest X-ray or CT scan represent 


multiplications of the “blood test” cost, based upon their relative deterministic means. In their 


clarification response, the manufacturer explained that this was because no source could be found in 
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order to inform the uncertainty in the costs of these tests and scans. The ERG suggests that if 


Reference Cost sources had been used for these rather than uprated figures from the Barton et al. 


study uncertainty could have been taken into account more appropriately. 


The ERG also note that for all cost parameters the manufacturer used log normal distributions and that 


the distributions of these were estimated incorrectly due to inappropriate estimations of the standard 


error. The ERG suggests it is reasonable to assume that costs informed by reference costs are 


normally distributed, and the uncertainty in these can be characterised based upon the number of data 


submissions that informed the unit cost estimate and the inter-quartile range. 


The manufacturer used beta distributions to characterise the uncertainty around health state utility 


scores. Standard errors for these distributions were estimated by dividing standard deviations by the 


square root of the sample size of patients that informed the utility estimate in each state. The health 


state utility scores were not correlated and the “non-remission” and “remission” distributions overlap. 


However this is marginal – the ERG find that in 9 iterations of 5,000 the “non-remission” health state 


utility score was higher than the “remission” state utility score. The ERG believes that this is an 


adequate representation of the uncertainty in the utility associated with these health states. However, 


the probabilistic value of the “uncontrolled disease” health state is programmed to always equal the 


utility in the “non-remission” health state, minus the difference between utility in the “remission” 


health state and the “non-remission” health state. The ERG suggest that this does not appropriately 


reflect the uncertainty in the “uncontrolled disease” health state, since it is uncertain whether the 


difference between the “remission” and “non-remission” states is the same as the difference between 


the “non-remission” and “uncontrolled disease” states. 


The manufacturer used beta distributions to characterise the uncertainty around adverse event utility 


scores. Because of the small part played in the model by adverse events, these are of relatively low 


importance; of more are the inconsistent sources and potentially inappropriate durations assumed for 


these utilities (as discussed in Section 5.2.4). For anaemia, the standard error of the utility score was 


arbitrarily assumed to equal 30% of the mean, whereas for the other AEs standard errors were derived 


from the data source. 


Finally, the ERG notes that uncertainty was not characterised around the following parameters: 


 Standardised mortality ratios 


 Drug, administration and monitoring costs 


 Proportion of patients visiting consultants of different specialty and receiving tests 


 Frequency of outpatient appointments by health state 


 Frequency of X-rays and scans for people with pulmonary involvement 
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The ERG suggests that the failure to characterise uncertainty around the frequency of outpatient 


appointment by health state is of particular importance for the probabilistic results of the economic 


model.  


5.4 Summary of key issues and uncertainties within the manufacturer’s model 


The MS presented a de novo model to estimate the incremental cost-effectiveness of a treatment 


sequence beginning with RTX compared to a treatment sequence beginning with CYC in patients 


with severe ANCA-associated vasculitis. Based on the submitted version of the manufacturer’s 


model, the treatment sequence including RTX is consistently expected to produce more QALYs than 


the sequence beginning with CYC. Additional costs are incurred in the RTX treatment sequence and 


the incremental cost-effectiveness of the RTX sequence compared to the CYC sequence is expected to 


be around £8,544 per QALY gained. Important subgroup analysis was undertaken on “treatment 


naïve” patients, patients with “recurrent disease” and patients intolerant to CYC treatment. The 


manufacturer estimated ICERs of £55,175 per QALY gained and £43,003 per QALY gained for the 


“treatment naïve” and “recurrent disease” subgroups respectively, and estimated that a RTX treatment 


sequence would dominate a best supportive care sequence for patients who are intolerant to CYC.  


 


The ERG notes that all of the manufacturer’s cost-effectiveness results are highly sensitive to 


assumptions made about the number of courses of RTX and CYC received in each treatment pathway. 


Based upon clinical expert advice, the ERG believes that more appropriate treatment sequences exist 


and that these have not been modelled by the manufacturer; consequently the results presented by the 


manufacturer should be approached with considerable caution. The manufacturer’s model has 


sufficient flexibility built in such that alternative sequences can be assessed with relatively little 


additional programming required – the results of these analyses (combined with other alterations to 


the manufacturer’s model) are presented in Section 6.1.3. 


 


In addition, the manufacturer’s cost-effectiveness results are highly sensitive to assumptions made 


about the costs and quality of life associated with the “uncontrolled disease” health state. The ERG 


believes that ideally the manufacturer’s model would have included additional lines of therapy – with 


treatments such as MMF, leflunomide, AZA, MTX and others. Expert clinical advice received by the 


ERG suggests that these treatments, or combinations of them, are likely to play a part in the lifetime 


treatment sequences received by patients with generalised, “severe” ANCA-associated vasculitis. 


Given that these treatments are available and are used, the ERG believe that it is unrealistic to assume 


that once patients have relapsed after receiving RTX and CYC no treatment options remain, leaving 


patients to live their lives with symptomatic disease – incurring high costs and a low quality of life. 
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The ERG believes that a better description of this health state would be low-grade “grumbling” 


disease, which is partially controlled through treatment. This state would involve a higher utility score 


than that assumed by the manufacturer for “uncontrolled disease”, and although costs would be 


incurred these would not be as high as those assumed by the manufacturer – the ERG and our clinical 


advisors believe that the assumption that patients with “uncontrolled disease” have outpatient 


appointments to receive specialist palliative care every 1.5 weeks for the remainder of their lives 


represents a substantial over-estimate. 


 


Overall, the ERG believes the following to represent the most important issues and uncertainties 


surrounding the manufacturer’s submitted economic analysis: 


 Several realistic treatment sequences were not modelled for the “all patients” analysis as well 


as the subgroup analyses. 


 Inappropriate costs and (to a lesser extent) utilities were assumed for the “uncontrolled 


disease” health state (which could be more accurately described as “grumbling disease”). 


 An inappropriate assumption was made that all flares lead to immediate re-induction therapy 


– leading to an over-estimate of the relapse rate and unrealistically quick transition to the 


“uncontrolled disease” health state. 


 Assumptions around the resource use costs associated with the “remission” and “non-


remission” health states are questionable – the resource use assumed in the “non-remission” 


state in particular seems to be considerably over-estimated. 


 Inappropriate assumptions were made around weight, BSA and wastage. Weight and BSA 


seem to be underestimated, and wastage is not included in the base case analyses. 


 The manufacturer assumed that the glucocorticoid prednisone would be given alongside CYC 


or RTX, rather than prednisolone. In a UK context, this is inappropriate. 


 The manufacturer considerably over-estimated the amount of oral CYC used in a typical 


treatment course.  


 Several important parameters were not included in the PSA conducted by the manufacturer. 


 


The potential impacts of these issues are explored in the next section. 
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6. IMPACT ON THE ICER OF ADDITIONAL CLINICAL AND ECONOMIC 


ANALYSES UNDERTAKEN BY THE ERG 


This section presents additional work undertaken by the ERG to explore the impact of the key issues 


identified through the critical appraisal of the manufacturer’s model. Section 6.1 details the 


amendments made to correct the manufacturer’s model and the additional economic analyses 


undertaken by the ERG. Section 6.2 presents a discussion of the key uncertainties surrounding the 


cost-effectiveness of RTX. 


 


It is important to note that some of the issues highlighted within the critical appraisal (Section 5) 


relate to apparent mistakes in the programming of the model, whilst others concern matters of 


judgement with respect to the structure of the model and the evidence used to inform its parameters. 


The ERG-corrected ICERs presented in Section 6.1.1 reflect the former, applied to the treatment 


sequences applied by the manufacturer. The ICERs presented in Section 6.1.2 reflect the view of the 


ERG and our clinical advisors with respect to the values of parameters used within the model, applied 


to the treatment sequences outlined by the manufacturer. The ICERs presented in Section 6.1.3 reflect 


a full incremental analysis of the treatment sequences outlined as appropriate in Section 5.3.2, 


combined with the view of the ERG and our clinical advisors with respect to the values of parameters 


used within the model. In Section 6.1.4 a set of final scenario analyses are presented, in line with 


comments made by the ERG’s clinical advisors.  


 


6.1 Additional work on cost-effectiveness undertaken by the ERG 


6.1.1 Methods used within the ERG’s additional analyses – correcting mistakes 


List of model amendments made by the ERG 


The ERG made the following amendments to the manufacturer’s model to rectify apparent 


programming (technical) errors. 


 


(i) Mortality risk – Mortality risks for patients aged 91 and over in the “uncontrolled 


disease” health state were amended. 


(ii) Cyclophosphamide cost – The cost of oral CYC was altered in order to match the mean 


dose received in the RAVE trial, rather than a full 6-month dose. In this analysis it is 


assumed that 10 courses of IV CYC are received – this assumption is tested further in 


Section 6.1.4. 


(iii) Prednisolone cost – The model was altered to include the cost of prednisolone, rather 


than the cost of prednisone. 
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(iv) Pneumonia utility – The utility score applied to pneumonia adverse events was adjusted 


to reflect that the source referred to a utility score experienced for 34 days, rather than 6 


months. 


(v) Trimethoprim cost – The cost of trimethoprim was added to the RTX group in line with 


the draft SmPC. 


(vi) Blood test cost – The cost of blood tests was amended to match that quoted in the cost 


source. 


(vii) Deep Vein Thrombosis cost – The upper and lower limits of this cost were amended to 


match those quoted in the cost source. 


(viii) Relapse rate numbers at risk – These were altered to match the numbers who achieved 


remission in each group. 


(ix) Distributions for cost parameters – These were altered to normal distributions. 


(x) Distributions for standardised mortality rates and outpatient appointments – The 


model was altered such that these parameters were included in the PSA. 


 


The stepwise cumulative impact on the deterministic ICER of each of these amendments is presented 


in Table 16, for the “all patients” population. 


 


Table 16: Correcting mistakes in the manufacturer’s economic model 


Alteration 


Number Alteration Inc. costs  


Inc. 


QALYs ICER 


0 Base Case £1391.03 0.1628 £8,543.69 


1 Mortality rates calculation £1391.03 0.1628 £8,543.69 


2 CYC oral cost £1401.87 0.1628 £8,610.27 


3 Prednisolone cost £959.07 0.1628 £5,890.61 


4 Pneumonia AE utility £959.07 0.1642 £5,841.13 


5 Trimethropim cost £987.78 0.1642 £6,015.97 


6 


Blood test cost and link this and LFT cost to 


model calculations £986.13 0.1642 £6,005.92 


7 DVT upper and lower limit costs £986.13 0.1642 £6,005.92 


8 Relapse rate beta distribution “n's” £986.13 0.1642 £6,005.92 


9 Normal distributions for cost parameters £986.13 0.1642 £6,005.92 


10 Make SMRs, consultant visits probabilistic £986.13 0.1642 £6,005.92 


 


Table 16 demonstrates that the corrections made to the manufacturer’s model generally led to 


reductions in the ICER – particularly the inclusion of costs for prednisolone rather than prednisone. 


This is also true for the “treatment naïve” and “recurrent disease” subgroup analyses, with base case 


ICERs falling from £55,175 per QALY gained and £43,003 per QALY gained (based upon the 


manufacturer’s base case analyses) to £47,496 per QALY gained and £37,970 per QALY gained 


respectively. The probabilistic ICER for the “all patients” analysis fell to £4,437 per QALY gained 
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(run with five-thousand samples) – notably lower than the deterministic analysis. This is primarily due 


to the wide distributions placed around the relapse rate parameters – when these are removed from the 


probabilistic analysis the probabilistic ICER is very similar to the deterministic ICER (£6,051 per 


QALY gained).    


 


6.1.2 Methods used within the ERG’s additional analyses – altering parameter values 


List of model amendments made by the ERG 


(i) Body surface area (BSA) and weight – BSA and weight used in the model were 


increased to 1.83m
2
 and 70.51kg respectively. These values were estimated by fitting a 


linear regression to the raw data from the Sacco et al.
56


 study in order to accurately 


account for the mean age and proportion of males in the RAVE trial. 


(ii) Maintenance therapy in the rituximab group – Patients induced into remission by 


RTX therapy are assumed to receive AZA maintenance therapy, using the same dose as 


received in the CYC group. 


(iii) Relapse rates – Relapse rates were re-estimated based upon data on severe flares in the 


CYC group of the RAVE trial. This reflects an assumption that only severe flares will 


lead to renewed induction treatment. Given the ERG’s assumption that patients in the 


RTX group receive AZA maintenance treatment, the same relapse rate is applied to 


patients in the RTX group and patients in the CYC group. The relapse rate is assumed to 


be identical after subsequent lines of therapy. 


(iv) Costs in “uncontrolled disease” state – To reflect clinical advice received by the ERG 


patients in the “uncontrolled disease” health state are assumed to have a degree of disease 


control (this is assumed to be low-grade, “grumbling” disease), and are treated with AZA. 


As such these patients also incur monitoring costs. One outpatient appointment with a 


consultant is assumed to occur every 2 months. 


(v) Utility in “uncontrolled disease” state – To reflect the ERG’s assumption that patients 


in this health state have a degree of disease control it is assumed that the difference in the 


utility score experienced in this state compared to the “non-remission” state is not the 


same as the difference in utility score between the “remission” state and the “non-


remission” state. Instead it is arbitrarily assumed that the difference in the utilities 


experienced in the “uncontrolled disease” and the “non-remission” health states is half the 


difference between the utilities experienced in the “remission” and “non-remission” 


health states. In the base case, this is equivalent to utility scores of 0.84, 0.75 and 0.71 in 


the “remission”, “non-remission” and “uncontrolled disease” health states respectively. 


(vi) Numbers and costs of blood tests, liver function tests (LFTs) and renal function tests 


– The number of these tests were re-estimated to reflect those recommended in the 


Lapraik et al. and Mukhtyar et al. guidelines. The ERG acknowledges that the precise 
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number and type of monitoring tests received will likely vary depending upon patient 


characteristics. The ERG has attempted to estimate a reasonable frequency of these tests, 


as shown in Table 17. Due to their low costs, these are highly unlikely to have important 


impacts upon the cost-effectiveness results. 


 


Table 17: Tests and costs 


Treatment Blood tests Liver function tests Renal function tests 


Number Cost Number Cost Number Cost 


CYC (oral) 11 £3.06 0 £1.29 11 £1.29 


AZA 12 £3.06 12 £1.29 1 £1.29 


   


(vii) Methylprednisolone administration – While the ERG accept that the final 


methylprednisolone dose may be given on the same day as the first RTX or IV CYC dose, 


it is noted that in the RAVE trial 1-3 pre-treatment doses were administered. Therefore 


the cost of an administration of methylprednisolone was added to the CYC and RTX 


groups. It was assumed that the cost of this was equal to the cost of administering CYC or 


RTX.  


(viii) Cost of X-rays and CT scans – In the manufacturer’s model one cost was used (£29) to 


estimate the cost of an X-ray or a CT scan, based upon uplifting a figure taken from 


Barton et al. In the ERG’s amended analyses these are instead based upon the cost of 


relevant NHS Reference Costs (£18.56 for an X-ray and £100 for a CT scan).
65


 Based 


upon clinical advice it was assumed that 80% of scans received in the modelled 


population would be X-rays, with 20% being CT scans. 


(ix) Wastage – In the ERG’s base case analyses the costs of wastage for RTX and IV CYC 


are included. These are estimated based upon the weight and BSA specified in (i), above. 


(x) Number of outpatient appointments in health states – Clinical advice received by the 


ERG suggests that the number of outpatient appointments assumed in the manufacturer’s 


economic model are considerable over-estimates – particularly in the “uncontrolled 


disease” health state. These have been substantially altered, as shown in Table 18.  


 


Table 18: Outpatient appointments 


Health state No. of outpatient appointments 


per 6 months – manufacturer’s 


assumptions 


No. of outpatient appointments 


per 6 months – ERG’s 


assumptions 


Remission 6.19 2.00 


Non-remission 53.82 13.03 


Uncontrolled disease 17.38 3.00 


 


The stepwise impact of the alterations made to the manufacturer’s model by the ERG is presented in 


Table 19. The results refer to the “all patients” base case analysis. 
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Table 19: Altering parameters in the manufacturer’s economic model 


Alteration 


Number Alteration Inc. costs 


Inc. 


QALYs ICER  


10 From Table 16 £986.13 0.1642 £6,005.92 


11 Increases BSA/Weight £1,105.33 0.1642 £6,731.89 


12 RTX maintenance with AZA £1,729.82 0.1642 £10,535.29 


13 Amended relapse rates -£1,773.28 0.2700 
RTX 


dominates 


14 Amended costs in uncontrolled disease  -£3,002.36 0.2700 
RTX 


dominates 


15 Amended utility in uncontrolled disease -£3,002.36 0.2165 
RTX 


dominates 


16 


Amended blood test, LFT and renal function 


test numbers and costs -£577.84 0.2165 
RTX 


dominates 


17 Include methylprednisone administration -£527.74 0.2165 
RTX 


dominates 


18 Amended cost of X-rays and CT scans -£492.58 0.2165 
RTX 


dominates 


19 Include wastage -£388.88 0.2165 
RTX 


dominates 


20 


Amended number of outpatient appointments 


in health states £5,704.14 0.2165 £26,346.53 


 


Table 19 demonstrates that the alterations to parameter values made by the ERG have important 


effects upon the ICER. While allocating AZA maintenance therapy costs to the RTX group (alteration 


12) increases the ICER, assuming the same relapse rates for RTX and CYC groups reduces the 


incremental costs associated with the RTX group to the extent that the RTX sequence dominates the 


CYC sequence (RTX is estimated to be both more effective and less costly). However, this result is 


substantially altered when assumptions around the number of outpatient appointments experienced in 


each health state are changed. This reflects that the main benefit associated with the RTX treatment 


sequence is that an additional line of treatment exists before patients reach the “uncontrolled disease” 


health state, and in the manufacturer’s model the “uncontrolled disease” health state is very costly due 


to the assumed 17.38 outpatient appointments per 6 month period. Substantially reducing the cost of 


this health state causes the benefits associated with the RTX sequence of treatments to be 


considerably diminished. 


 


6.1.3 Methods used within the ERG’s additional analyses – treatment sequences 


In Section 5.3.2 several relevant treatment sequences were outlined that should be analysed in order to 


determine i) Does the inclusion of RTX in the treatment sequence increase health benefits compared 


to the current treatment sequence? and ii) If so, where is the most cost-effective place in the pathway 


to position RTX?  
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In this section an incremental analyses of each relevant treatment sequence for each patient subgroup 


is presented, using an adapted version of the manufacturer’s model including the amendments 


described in Sections 6.1.1 and 6.1.2. 


 


All Patients 


 


Table 20: ERG preferred analyses cost-effectiveness results – All patients 


Strategy Total Cost Total 


QALYs 


Inc. 


QALYs 


Inc. Costs ICER 


CYC  CYC  BSC £18,926.57 8.5810 - - - 


CYC  CYC  RTX  BSC £22,820.93 8.9035 0.32  3,894.36  £12,075.42 


CYC  RTX  CYC  BSC £23,176.00 8.9086 0.0051 355.07  £69,709.63  


RTX  CYC  CYC  BSC £23,755.25 8.9131 0.0045 579.25 £127,456.12 


 


Table 20 demonstrates that for the “all patients” analysis, adding RTX to the treatment sequence after 


two courses of CYC treatment is associated with an ICER of £12,075.42 per QALY gained. Moving 


RTX forwards in the treatment sequence is associated with additional costs and marginal QALY 


gains. The ICER associated with administering RTX after one course of CYC is £69,709.63 per 


QALY gained compared to administering RTX after two courses of CYC, and the ICER of 


administering RTX as the first line of treatment is associated with an ICER of £127,456.12 per QALY 


gained compared to administering RTX at second line. Cost effectiveness acceptability curves 


(CEACs) and the cost effectiveness acceptability frontier (CEAF) associated with this analysis are 


presented in Figures 3 and 4 respectively. At a willingness-to-pay cost-effectiveness threshold of 


£30,000 per QALY gained, the probability that administering RTX after two courses of CYC is a 


cost-effective strategy in the “all patients” analysis is 58.3%. The probability that not including RTX 


in the treatment sequence represents a cost-effective strategy is 11.7%.  


 


  







 


109 


 


Figure 3: Cost effectiveness acceptability curves – All patients analysis 


 


 


Figure 4: Cost effectiveness acceptability frontier – All patients analysis 
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Treatment naïve subgroup 


 


Table 21: ERG preferred analyses cost-effectiveness results – Treatment naïve patients 


Strategy Total Cost Total 


QALYs 


Inc. 


QALYs 


Inc. Costs ICER 


CYC  CYC  BSC £18,645.81 8.6491 - - - 


CYC  CYC  RTX  BSC £22,429.08 8.9435 0.29  £3,783.27  £12,850.76 


CYC  RTX  CYC  BSC £22,793.54 8.9480 0.0045 £364.46  £81,603.50  


RTX  CYC  CYC  BSC £23,636.83 8.9507 0.0027 £843.29 £317,037.96 


 


Table 21 demonstrates that for the “treatment naïve” analysis, adding RTX to the treatment sequence 


after two courses of CYC is associated with an ICER of £12,850.76 per QALY gained. Moving RTX 


forwards in the treatment sequence is associated with additional costs and marginal QALY gains. The 


ICER associated with administering RTX after one course of CYC is £81,603.50 per QALY gained 


compared to administering RTX after two courses of CYC, and the ICER of administering RTX as the 


first line of treatment is associated with an ICER of £317,037.96 per QALY gained compared to 


administering RTX at second line. CEACs and the CEAF associated with this analysis are presented 


in Figures 5 and 6 respectively. At a willingness-to-pay cost-effectiveness threshold of £30,000 per 


QALY gained, the probability that administering RTX after two courses of CYC is a cost-effective 


strategy in this analysis is 59.7%. The probability that not including RTX in the treatment sequence 


represents a cost-effective strategy is 13.9%.  
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Figure 5: Cost effectiveness acceptability curves – Treatment naïve subgroup 


 


 


Figure 6: Cost effectiveness acceptability frontier – Treatment naïve subgroup 
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Recurrent disease subgroup – patients eligible for additional cyclophosphamide 


For the “recurrent disease” subgroup it is relevant to consider two further sub-categories of patients: 


those who are eligible for further CYC treatment due to not yet surpassing the maximum 


recommended lifetime cumulative CYC dose of 20-30g; and those who are ineligible for further CYC 


treatment due to surpassing this maximum recommended cumulative dose. First results are presented 


for patients eligible for further CYC treatment. 


 


Table 22: ERG preferred analyses cost-effectiveness results – Recurrent disease subgroup 


(eligible for additional cyclophosphamide treatment) 


Strategy Total Cost Total QALYs Inc. 


QALYs 


Inc. Costs ICER 


CYC  BSC £17,593.48 8.2548 - -  - 


CYC  RTX  BSC £22,295.52 8.6773 0.4225 £4,702.04 £11,129.22  


RTX  CYC  BSC £22,620.65 8.6836 0.0063 £325.14 £51,841.87 


 


Table 22 demonstrates that for the “recurrent disease” analysis (in which patients are eligible for 


additional CYC treatment), adding RTX to the treatment sequence after CYC is associated with an 


ICER of £11,129.22 per QALY gained. Moving RTX forwards in the treatment sequence is associated 


with additional costs and marginal QALY gains. The ICER associated with administering RTX as the 


first line of treatment is associated with an ICER of £51,841.87 per QALY gained compared to 


administering RTX at second line. CEACs and the CEAF associated with this analysis are presented 


in Figures 7 and 8 respectively. At a willingness-to-pay cost-effectiveness threshold of £30,000 per 


QALY gained, the probability that administering RTX after one course of CYC is a cost-effective 


strategy in this analysis is 51.3%. The probability that not including RTX in the treatment sequence 


represents a cost-effective strategy is 10.4%.  
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Figure 7: Cost effectiveness acceptability curves – Recurrent disease subgroup (eligible for 


cyclophosphamide) 


 


 


Figure 8: Cost effectiveness acceptability frontier – Recurrent disease subgroup (eligible 


for cyclophosphamide) 
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Recurrent disease subgroup – patients ineligible for additional cyclophosphamide 


Table 23 presents results for the “recurrent disease” subgroup, for patients who are ineligible for 


further CYC treatment. 


 


Table 23: ERG preferred analyses cost-effectiveness results – Recurrent disease subgroup 


(ineligible for additional cyclophosphamide treatment) 


Strategy Total Cost Total QALYs Inc. QALYs Inc. Costs ICER 


BSC £15,747.48 7.9379 - - - 


RTX  BSC £21,132.39 8.4412 0.5033 £5,384.90 £10,699.45 


 


Table 23 demonstrates that for the “recurrent disease” analysis (in which patients are not eligible for 


additional CYC treatment), administering RTX treatment rather than simply best supportive care is 


associated with an ICER of £10,699.45 per QALY gained. This analysis is limited in that active 


comparators (such as MMF) are not included – instead it is assumed that best supportive care patients 


move directly to a low-grade, “grumbling” disease health state, in which their disease is partially 


controlled. CEACs and the CEAF associated with this analysis are presented in Figures 9 and 10 


respectively. At a willingness-to-pay cost-effectiveness threshold of £30,000 per QALY gained, the 


probability that administering RTX is a cost-effective strategy in this analysis is 90.4%. The 


probability that not including RTX in the treatment sequence represents a cost-effective strategy is 


9.6%.  


 


  







 


115 


 


Figure 9: Cost effectiveness acceptability curves – Recurrent disease subgroup (ineligible 


for cyclophosphamide) 


 


 


Figure 10: Cost effectiveness acceptability frontier – Recurrent disease subgroup (ineligible 


for cyclophosphamide) 
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Cyclophosphamide intolerant subgroup 


Table 24 presents results for a subgroup analysis of patients who are intolerant to CYC treatment. 


These patients do not necessarily have recurrent disease, but cannot take CYC for some reason other 


than having exceeded the maximum recommended lifetime cumulative dose. Model parameter inputs 


are based upon the “all patient” data from RAVE. 


 


Table 24: ERG preferred analyses cost-effectiveness results – Cyclophosphamide 


intolerant subgroup 


Strategy Total Cost Total QALYs Inc. QALYs Inc. Costs ICER 


BSC £15,747.48 7.9379 - - - 


RTX  BSC £21,184.13 8.4200 0.48   £5,436.64  £11,277.29 


 


Table 24 demonstrates that for the analysis of patients who are intolerant to CYC, administering RTX 


treatment rather than simply best supportive care is associated with an ICER of £11,277.29 per QALY 


gained. This analysis is limited in that active comparators (such as MMF) are not included – instead it 


is assumed that best supportive care patients move directly to a low-grade, “grumbling” disease health 


state, in which their disease is partially controlled. CEACs and the CEAF associated with this analysis 


are presented in Figures 11 and 12 respectively. At a willingness-to-pay cost-effectiveness threshold 


of £30,000 per QALY gained, the probability that administering RTX is a cost-effective strategy in 


this analysis is 90.5%. The probability that not including RTX in the treatment sequence represents a 


cost-effective strategy is 9.5%.  
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Figure 11: Cost effectiveness acceptability curves – Cyclophosphamide intolerant subgroup 


 


 


Figure 12: Cost effectiveness acceptability frontier – Cyclophosphamide intolerant analysis 


 


 


6.1.4 Additional scenario analyses 


Based upon comments received on the ERG’s additional analyses from our clinical advisors, a set of 


additional scenario analyses were run. Some parameters within the amended economic model 


remained open to question and it was important to assess the potential impact of these on the cost-
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effectiveness results. As is demonstrated in this section, these parameters had minor impacts on how 


the ICERs associated with different treatment sequences should be interpreted, and thus not all 


analyses for all subgroups were re-run. However, reporting the results of these analyses remains 


useful.  


 


The parameters included the additional scenario analyses were the following: 


1. Methylprednisone administration cost. Methylprednisone can be infused much more 


quickly than RTX or CYC and therefore its administration may be less costly. In our 


additional scenario analysis we assume its administration cost is £42.91 (rather than £180.29), 


based upon a consultant-led follow-up non-admitted non face-to-face outpatient appointment 


cost for rheumatology (currency code 410).
65


 


2. CYC administration cost. Clinical advice received by the ERG suggests that CYC can be 


infused more quickly than RTX, with an infusion time of approximately half the length of the 


RTX infusion time. To reflect this, in our additional scenario analysis we assume an 


administration cost associated with IV CYC that is half the cost of RTX administration 


(£90.14 compared to £180.29). 


3. Trimethoprim cost. The ERG’s clinical advisors noted that in England 480mg/day of co-


trimoxazole rather than trimethoprim is typically given for pneumocystis jiroveci prophylaxis. 


In our additional scenario analysis the cost of trimethoprim was replaced with the cost of co-


trimoxazole for patients receiving CYC or RTX. This was associated with a cost of £42.81 


per 6-month cycle, rather than the £21.38 associated with trimethoprim.  


4. Number of CYC administrations. Clinical advice received by the ERG suggested that 


patients receiving IV CYC may often only receive 6 administrations, rather than the 10 


assumed in the manufacturer’s model. Typically, treatment beyond 6 administrations would 


only occur if evidence remained of active disease. Hence the dose and number of 


administrations associated with IV CYC in the economic model was amended to reflect this 


in our additional scenario analysis. 


5. Weight / Body Surface Area. Although the ERG assumed a higher average weight and BSA 


in the analyses presented in Sections 6.1.2 and 6.1.3, our clinical advisors still felt that these 


may underestimate the true values for an AAV population. Data on 30 patients with vasculitis 


treated at Manchester Royal Infirmary provided by one of the ERG’s clinical advisors gave a 


mean BSA of 1.90m
2 


and a mean weight of 78.89kg. These are higher than the figures of 


1.83m
2
 and 70.51kg used in the ERG’s analysis presented in Sections 6.1.2 and 6.1.3 and 


also, importantly, the BSA of 1.90m
2 


indicates that patients treated with RTX would on 


average require a dose of 712.5mg per administration, thus one 500mg vial and three 100mg 


vials would be required, rather than the one 500mg vial and two 100mg vials assumed by the 


ERG in Sections 6.1.2 and 6.1.3. Based upon the distribution of BSAs observed in these 30 
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patients the ERG calculated that on average one 500mg vial and 2.67 100mg vials of RTX 


would be required per dose, and one 1000mg vial and 0.87 500mg vials of CYC would be 


required per dose. These figures were used in our additional scenario analysis, alongside a 


mean weight of 78.89kg (which affects the AZA dose). 


 


The additional scenario analyses were conducted for the “all patients” analyses. The stepwise 


cumulative impact of these alterations on the ICER are presented in Table 25. 
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Table 25: ERG additional scenario analysis – All patients: ICERs 


Strategy ERG 


analysis 


base case 


1. ↓ MP 


admin. cost 


2. ↓ CYC 


admin. cost 


3. Replace 


trimethoprim 


cost 


4. 6 IV 


CYC 


admins. 


5. ↑ BSA/ 


weight 


CYC  CYC  BSC - - - - - - 


CYC  CYC  RTX  BSC £12,075.42 £11,783.47 £11,783.47  £11,829.03  £11,829.03 £12,669.64 


CYC  RTX  CYC  BSC £69,709.63  £71,265.37 £94,810.75 £94,568.00 £105,691.23  £117,545.35 


RTX  CYC  CYC  BSC £127,456.12 £128,391.53 £158,375.76 £158,229.81 £172,394.87 £191,012.75 


Note: MP = methylprednisone 
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Table 25 shows that these amendments to the economic model have minor impacts on the ICER 


associated with adding RTX to the treatment sequence after CYC treatment is exhausted, with the 


most important effect associated with the increase in patient weight / BSA. However, the reduction in 


costs associated with IV CYC (through a reduced administration cost and fewer administrations), 


combined with the increase in RTX cost associated with a higher BSA, means that the ICER 


associated with moving RTX forward in the treatment sequence is associated with ICERs that are 


even higher than those presented in Section 6.1.3. The cumulative effect of the scenario amendments 


is that the ICER associated with administering RTX after one course of CYC is £117,545.35 per 


QALY gained compared to administering RTX after two courses of CYC, and the ICER of 


administering RTX as the first line of treatment is associated with an ICER of £191,012.75 per QALY 


gained compared to administering RTX at second line, in this “all patients” analysis. The ERG 


expects that the pattern in these results would be closely followed in the “treatment naïve” and 


“recurrent disease” subgroups. 


 


It is noteworthy that in this analysis it is assumed that only 6 administrations of IV CYC are given. In 


these circumstances the cumulative dose of CYC is lower, and hence further courses of treatment may 


be possible. While important, the ERG does not expect that this would have an important impact upon 


the estimated ICERs, since one additional course of CYC would be added to each treatment sequence 


before CYC treatment is exhausted.  


6.2 Discussion of the cost effectiveness section 


The ERG undertook additional analyses to correct apparent mistakes in the manufacturer’s model and 


also to adjust the values of model parameters that were based largely on clinical opinion. Perhaps 


most importantly, the ERG adjusted the manufacturer’s model in order to answer two key questions: 


1. Does the inclusion of RTX in the treatment sequence increase health benefits compared to the 


current treatment sequence?  


2. If so, where is the most cost-effective place in the pathway to position RTX? 


The manufacturer’s model only considered placing RTX at the very beginning of the treatment 


pathway, although subgroup analyses were included in “recurrent disease” patients. However, the 


NHS Commissioning Board recommends the use of RTX as a remission induction agent in three 


circumstances:
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 As an initial remission induction agent in newly diagnosed patients where avoiding CYC is 


desirable 


 As a remission induction agent when CYC has not been effective 


 As a remission induction agent at time of first relapse 


 


Therefore, it is clearly relevant to consider the use of RTX at a later stage of the treatment sequence. 


This is of particular relevance given it is more costly than CYC and appears to be of similar 


effectiveness. For this reason, the ERG has undertaken additional work to assess where the most cost-


effective place in the treatment pathway to position RTX is. Importantly, the ERG has considered 


scenarios in which multiple courses of RTX are not given, due to the lack of evidence for this. This is 


in contrast to the manufacturer’s submission. 


 


The additional work undertaken by the ERG indicates that including RTX in the treatment sequence 


increases health benefits compared to the current standard treatment sequence (that is, a treatment 


sequence that does not include RTX). In the “all patients” analysis, the “treatment naïve” subgroup, 


and the “recurrent disease” subgroup (for patients who are eligible for further CYC treatment) the 


ICER associated with adding RTX after CYC treatment had been exhausted was in the range of 


£11,129 to £12,851 per QALY gained. However, in each of these analyses the ICERs associated with 


administering RTX earlier in the treatment sequence were greater than £50,000 per QALY gained, 


sometimes substantially so. The additional scenario analysis undertaken by the ERG presented in 


Section 6.1.4 investigated the impact of model parameters that remained open to question. The 


combined impact of these amendments had minor impacts upon the ICER associated with adding 


RTX after CYC treatment had been exhausted – this increased to £12,670 per QALY gained in the 


“all patients” analysis. However, the ICERs associated with administering RTX earlier in the 


treatment sequence increased significantly. 


In the “recurrent disease” subgroup (for patients who are ineligible for further CYC treatment) and in 


the “CYC intolerant” subgroup, the ICER associated with treating patients with RTX rather than best 


supportive care was in the range of £10,699 to £11,277 per QALY gained. In these scenarios (and in 


all other scenarios) “best supportive care” represents continued treatment to maintain patients in a 


state of low-grade “grumbling” disease. Hence these analyses are useful, but remain limited and may 


represent underestimates of the true ICER because relevant comparators such as MMF are excluded.    


Aside from the failure to consider a full range of relevant treatment sequences in their economic 


model, the ERG identified several other limitations associated with the manufacturer’s economic 


evaluation. For instance, the costs and (to a lesser extent) the utility score associated with the 


manufacturer’s “uncontrolled disease” health state seem to be particularly prone to bias. The
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 manufacturer assumed that patients in the “uncontrolled disease” health state would have outpatient 


appointments every 1.5 weeks for the remainder of their lives – which in the manufacturer’s model 


accounted for approximately 70% of patients’ lifetimes after entry into the model. Clinical advice 


received by the ERG suggested that this was a vast overestimate and that in fact patients who had 


exhausted CYC treatment would be likely to receive other treatment in order to maintain a degree of 


disease control, and would be seen by clinicians much less frequently than every 1.5 weeks. In the 


ERG’s analysis it is assumed that patients in the “uncontrolled disease” health state are treated with 


AZA, and have outpatient appointments once every 2 months. 


This makes the ERG’s analyses more clinically plausible and valid than the analysis presented by the 


manufacturer. The improved clinical plausibility of the ERG’s analyses is strengthened by the 


assumption that patients who are induced into remission through RTX treatment go on to receive 


AZA maintenance therapy. In the manufacturer’s model it is assumed that patients who achieve 


remission through RTX treatment do not receive any maintenance treatment – an assumption that the 


ERG’s clinical advisors suggest is highly inappropriate. Given the ERG’s assumption that AZA 


maintenance therapy is received, the relapse rates used within the model were also amended and were 


assumed to be equal in both treatment groups. The relapse rates used were based upon the severe 


relapse rate observed in the CYC group in the RAVE trial. This is in line with clinical advice received 


by the ERG that limited flares are unlikely to lead to immediate re-induction treatment – contrary to 


assumptions made by the manufacturer. The ERG believes that this further strengthens the clinical 


plausibility of the ERG’s analysis in comparison to the manufacturer’s analysis. 


It is noteworthy that the ERG was restricted with regard to their ability to produce a fully satisfactory 


cost-effectiveness analysis given the limited scope of the manufacturer’s economic model and the 


range of evidence considered therein. Clinical advice received by the ERG suggests that “partial” 


response to remission induction treatment represents a health state that is importantly different from 


“non-remission”, and also that disease flares of different severity have importantly different impacts 


upon quality of life and subsequent treatment options. However, the manufacturer’s model did not 


include health states for partial responders, and did not model flares of different severity. In addition, 


the manufacturer did not attempt to include subsequent lines of therapy with relevant treatments such 


as MMF, MTX, leflunomide, AZA and others in their model; for a full analysis of the relevant 


treatment sequences this would have been required. Hence, despite the improved clinical plausibility 


of the analyses presented by the ERG, important uncertainties remain. Due to being structural in 


nature, these uncertainties are not fully represented by the PSA presented in Section 6.1.3.   
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7. End of life 


There are no relevant end-of-life considerations for this appraisal.
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8. Overall conclusions 


8.1 Summary of clinical effectiveness issues 


The ERG consider the following limitations affecting the evidence submitted to be the principal issues 


affecting findings and any conclusions to be drawn from them. The MS only presents evidence on: 


 An indication heavily limited by the licence (not including RTX as a maintenance treatment 


or for relapse other than post-CYC); 


 An RTX dose that is not currently the common off-label dose in the UK;  


 A single trial offering evidence on an alternative dose or regimen (RITUXVAS, RTX+CYC) 


 A single trial using the dose and regimen that is to be licensed (RAVE); 


 Data for only 6-12 months in the included trials, i.e. longer-term efficacy and safety outcomes 


are unknown; 


 Some potential questions concerning certain adverse events, especially rates of mortality and 


malignancies. 


The ERG believe that it is worthy of note that in the MS it is stated that RTX has been “demonstrated 


in RCTs and clinical practice to be an effective agent in treatment of AAV … will greatly improve 


long term outcomes…would greatly improve the long term outcomes of patients with this… disease” 


(see MS p.12).
8
 The ERG believes that this overstates the case for RTX, particularly because evidence 


on the long-term effects of RTX have not been captured in clinical trials.  


 


8.2 Summary of cost effectiveness issues 


Based upon the ERG’s version of the manufacturer’s model, the incremental cost-effectiveness of 


adding RTX to the treatment sequence received by all patients is expected to be around £10,699 - 


£12,851 per QALY gained. However, for patients eligible for cyclophosphamide treatment the 


incremental cost-effectiveness ratio of adding RTX to the treatment sequence before 


cyclophosphamide is expected to be much higher – in the range of £50,842 to £317,038 for different 


patient groups and treatment sequences. 


 


The ERG believes the following to represent the most important issues and uncertainties surrounding 


the manufacturer’s submitted economic analysis: 


 Several realistic treatment sequences were not modelled for the “all patients” analysis and the 


subgroup analyses. 
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 Inappropriate costs and (to a lesser extent) utilities were assumed for the “uncontrolled 


disease” health state (which could be more accurately described as “grumbling disease”). 


 An inappropriate assumption was made that all disease flares lead to immediate re-induction 


therapy – leading to an over-estimate of the relapse rate and unrealistically quick transition to 


the “uncontrolled disease” health state. 


 Assumptions around the resource use costs associated with the “remission” and “non-


remission” health states are questionable – the resource use assumed in the “non-remission” 


state in particular seems to be considerably over-estimated. 


 Inappropriate assumptions were made around weight, BSA and wastage. Weight and BSA 


seem to be underestimated, and wastage is not included in the base case analyses. 


 The manufacturer assumed that the glucocorticoid prednisone would be given alongside CYC 


or RTX, rather than prednisolone. In a UK context, this is inappropriate. 


 The manufacturer considerably over-estimated the amount of oral CYC used in a typical 


treatment course.  


 Several important parameters were not included in the PSA conducted by the manufacturer. 


 


The most important of these issues relates to the treatment sequences modelled by the manufacturer. 


In particular the manufacturer assumed that: i) a second course of RTX would be given to patients 


who initially did not respond to RTX therapy; ii) patients achieving remission after RTX treatment 


would receive no maintenance therapy; iii) treatment sequences were not modelled in which RTX was 


given as an induction therapy after CYC failure. Clinical advice received by the ERG suggests that 


each of these assumptions is inappropriate, meaning that the decision problem modelled by the 


manufacturer may be misleading. The ERG amended the manufacturer’s model in order to produce 


clinically plausible analyses. These analyses appear to demonstrate consistently that adding RTX to 


the standard treatment sequence is associated with an ICER of approximately £10,699 to £12,851 per 


QALY gained – provided RTX is only used after CYC treatment has been exhausted. This ICER 


increases only marginally when scenarios are run assuming a higher average BSA and weight, and 


assuming that patients treated with IV CYC receive only 6 cycles. Moving RTX forwards in the 


treatment sequence (as first- or second-line treatment in “treatment naïve” patients who are able to 


receive two courses of CYC, or as first-line treatment in “recurrent disease” patients who are able to 


receive one course of CYC) is associated with much higher ICERs. In patients who are intolerant to 


CYC, reluctant to take CYC for caution concerning fertility risk, or unable to take further CYC due to 


a high lifetime cumulative dose, the ICER associated with RTX compared to “best supportive care” is 


expected to be approximately £10,699 to £11,277 per QALY gained, although these analyses are 


limited due to the exclusion of potentially relevant comparator treatments such as MMF, and may 


represent underestimates of the true ICER. 
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Finally, it should be noted that the ERG is of the view that a great deal of uncertainty remains around 


the results of the ERG-amended cost-effectiveness analysis due to limitations associated with the 


manufacturer’s model – including the failure to model varying response states, varying severities of 


disease flares, and the exclusion of treatments that are likely to play a part in the overall treatment 


pathway received by patients with ANCA-associated vasculitis. These uncertainties are not fully 


represented by the PSA results presented in Section 6.1.3.   


 


8.3 Implications for research 


Several trials are ongoing regarding the use of RTX for the treatment of vasculitis. These include the 


RAVELOS study, which is collecting long-term safety data from the RAVE trial, RITAZAREM, 


which is comparing RTX to AZA for maintenance of remission, and MAINRITSAN, an open label 


study comparing RTX to AZA for maintenance therapy at an alternative dose (see MS p.16).
8
 In 


addition to these, the following are potentially useful areas for future research: 


 The ERG assume that the RAVELOS study will provide more data on longer-term 


malignancies and fertility outcomes, but in addition to this longer duration studies with larger 


patient numbers are needed to assess these outcomes. 


 Trials delivering comparative effectiveness and safety data for the 2x1g and 4x375mg/m
2 


RTX dosing regimens, as well as on an RTX+CYC combination. 


 Trials limited to patients with severe life-threatening disease, including: 


o Trials that include CYC intolerant patients and patients with severe life-threatening 


disease. 


o Trials that include RTX plus doses of CYC (as in RITUXVAS) limited to patients 


with severe life-threatening disease. 


 Studies into long-term treatment, resource use and outcomes in patients who have exhausted 


RTX and CYC treatment options. 


 Trials comparing RTX to other treatments such as MMF:  


o In patients who are CYC intolerant, and, potentially, in patients who are eligible for 


CYC treatment. 


o In patients with disease not considered to directly threaten life and without deep 


organ damage. 
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9. APPENDICES 


Appendix 1: ERG searches 


Table A1: Summary table of ERG searches 


Database 


searched by ERG 


Clinical effectiveness Adverse events 


Direct Indirect 


comparison  


Trial 


registers 


Rituximab Cyclophosphamide 


Medline & 


Medline in 


Process 


240 1919 (186 with 


RCT filter) 
- 536 2696 


Embase 683 3287 (463 with 


RCT filter) 
- 1730 6479 


Cochrane Library 100 


(CCRCT) 


66 (DARE 1 


record; CCRCT 


65 records) 


- 61 358 


ClinicalTrials.gov - - 512 - - 


metaRegister of 


controlled trials 
- - 55 - - 


WHO ICRTP - - 46 - - 


Total  1023 5272 (715) 613 2328 9533 


 


Search strategies (Medline only) 


Adapted MS search for direct evidence for rituximab and cyclophosphamide 


Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R) 1946 to 


Present 


19
th
 April 2013 


 


1. rituximab.mp. 


2. mabthera.mp. 


3. rtx.mp. 


4. rituxan.mp. 


5. rituxin.mp. 


6. cyclophosphamide.mp. 


7. cytoxan.mp. 


8. cyc.mp. 


9. 50-18-0.rn. 


10. or/1-9 


11. Vasculitis/ 


12. vasculiti$.mp. 


13. 11 or 12 


14. Antibodies, Antineutrophil Cytoplasmic/ 


15. vasculiti$.mp. 


16. 14 or 15 
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17. Antibodies, Antineutrophil Cytoplasmic/ 


18. anti neutrophil cytoplasmic antibody associated.mp. 


19. anca.mp. 


20. or/17-19 


21. 16 and 20 


22. exp Anti-Neutrophil Cytoplasmic Antibody-Associated Vasculitis/ 


23. 21 or 22 


24. 13 and 23 


 


Supplementary search – indirect comparisons 


Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R) 1946 to 


Present 


8
th
 April 2013 


 


1. cyclophosphamide.mp. 


2. cytoxan.mp. 


3. cyc.mp. 


4. 50-18-0.rn. 


5. azathioprine.mp. 


6. aza.mp. 


7. (azasan or imuran).mp. 


8. 446-86-6.rn. 


9. methotrexate.mp. 


10. mtx.mp. 


11. mycophenol$.mp. 


12. cellcept.mp. 


13. or/1-12 


14. Vasculitis/ 


15. vasculiti$.mp. 


16. 14 or 15 


17. Antibodies, Antineutrophil Cytoplasmic/ 


18. anti neutrophil cytoplasmic antibody associated.mp. 


19. anca.mp. 


20. or/17-19 


21. 16 and 20 


22. exp Anti-Neutrophil Cytoplasmic Antibody-Associated Vasculitis/ 


23. 21 or 22 
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24. 13 and 23 


 


Supplementary search – trial registers 


ClinicalTrials.gov (http://clinicaltrials.gov/) 


5
th
 April 2013 


 


169 records for rituximab | "Autoimmune Diseases" 


169 records for mabthera | "Autoimmune Diseases"  


5 records for rtx | "Autoimmune Diseases" 


169 records for rituxan | "Autoimmune Diseases"  


0 record for rituxin | "Autoimmune Diseases" 


 


metaRegister of Controlled Clinical Trials (http://www.controlled-trials.com/mrct/) 


5
th
 April 2013 


 


50 records for “rituximab”  


2 records for “mabthera” 


2 records for “rtx” 


1 record  for “rituxan” 


0 records for “rituxin” 


 


WHO International ClinicalTrials Registry Platform Search Portal 


5
th
 April 2013 


 


16 records for 14 trials found for: rituximab AND Vasculitis  


14 records for 12 trials found for: mabthera and vasculitis  


No results were found for: rtx and vasculitis    


16 records for 14 trials found for: rituxan and vasculitis 


No results were found for: rituxin and vasculitis 


 


Conference abstracts search 


Sixthteenth International Vasculitis & ANCA Workshop (2013) http://www.anca2013.com/  


Link to abstracts: http://www.sciencedirect.com/science/journal/07554982/42/4/part/P2 


 


Supplementary search – adverse events searches for rituximab 


Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R) 1946 to 


Present 



http://clinicaltrials.gov/

http://www.controlled-trials.com/mrct/

http://www.anca2013.com/

http://www.sciencedirect.com/science/journal/07554982/42/4/part/P2
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5
th
 April 2013 


 


1. rituximab.mp. 


2. mabthera.mp. 


3. rtx.mp. 


4. rituxan.mp. 


5. rituxin.mp. 


6. or/1-5 


7. ((side or adverse or undesirable) adj2 (event$ or effect$ or reaction$ or outcome$)).ti. 


8. (safe or safety).ti. 


9. (harm$ or complication$).ti. 


10. risk$.ti. 


11. (treatment adj emergen$).ti. 


12. tolerability.ti. 


13. mortality.ti. 


14. or/7-13 


15. 6 and 14 


16. Death/ 


17. Leukopenia/ci [Chemically Induced] 


18. Thrombocytopenia/ci [Chemically Induced] 


19. Neoplasms/ci [Chemically Induced] 


20. Infection/ci [Chemically Induced] 


21. Hemorrhage/ci [Chemically Induced] 


22. Venous Thrombosis/ci [Chemically Induced] 


23. Stroke/ci [Chemically Induced] 


24. hospitalisation.ab,ti. 


25. or/16-24 


26. 6 and 25 


27. 15 or 26 


 


Supplementary search – adverse events searches for cyclophosphamide 


Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R) 1946 to 


Present 


8
th
 April 2013 


 


1. cyclophosphamide.mp. 


2. cytoxan.mp. 
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3. cyc.mp. 


4. 50-18-0.rn. 


5. or/1-4 


6. ((side or adverse or undesirable) adj2 (event$ or effect$ or reaction$ or outcome$)).ti. 


7. (safe or safety).ti. 


8. (harm$ or complication$).ti. 


9. risk$.ti. 


10. (treatment adj emergen$).ti. 


11. tolerability.ti. 


12. mortality.ti. 


13. or/6-12 


14. 5 and 13 


15. Death/ 


16. Leukopenia/ci [Chemically Induced] 


17. Thrombocytopenia/ci [Chemically Induced] 


18. Neoplasms/ci [Chemically Induced] 


19. Infection/ci [Chemically Induced] 


20. Hemorrhage/ci [Chemically Induced] 


21. Venous Thrombosis/ci [Chemically Induced] 


22. Stroke/ci [Chemically Induced] 


23. hospitalisation.ab,ti. 


24. or/15-23 


25. 5 and 24 


26. 14 or 25 
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Appendix 2:  Critical appraisals completed by the ERG 


Table A2: RAVE: Assessment using The Cochrane Collaboration’s tool for assessing risk of bias 


Domain Support for judgement Review authors’ judgement 


Selection bias.     


Random sequence 


generation. 


Describe the method used to generate 


the allocation sequence in sufficient 


detail to allow an assessment of 


whether it should produce comparable 


groups. 


Risk of selection bias  due to inadequate 


generation of a randomised sequence is low: 


“The randomization schedule will be 


generated, written, and controlled by 


Pharmaceutical Product Development, Inc. 


(PPDI) and will be designed to yield an 


assignment ratio of 1:1 between the two 


treatment groups within each stratum”
1
 


Allocation concealment. Describe the method used to conceal 


the allocation sequence in sufficient 


detail to determine whether 


intervention allocations could have 


been foreseen in advance of, or 


during, enrolment. 


Risk of selection bias due to inadequate 


concealment of allocations prior to assignment 


is low: “The randomization schedule will be 


generated, written, and controlled by 


Pharmaceutical Product Development, Inc. 


(PPDI) and will be designed to yield an 


assignment ratio of 1:1 between the two 


treatment groups within each stratum”
 1
 


Performance bias.     


Blinding of participants 


and personnel  


Assessments should be 


made for each main 


outcome (or class of 


outcomes).  


Describe all measures used, if any, to 


blind study participants and personnel 


from knowledge of which 


intervention a participant received. 


Provide any information relating to 


whether the intended blinding was 


effective. 


Risk of performance bias due to knowledge of 


the allocated interventions by participants and 


personnel during the study is low. See efforts 


to minimise bias from unblinding in protocol
1
, 


sections 3.6, 3.6.1. and 6.1 


Detection bias.     


Blinding of outcome 


assessment 


Assessments should be 


made for each main 


outcome (or class of 


outcomes). 


Describe all measures used, if any, to 


blind outcome assessors from 


knowledge of which intervention a 


participant received. Provide any 


information relating to whether the 


intended blinding was effective. 


Risk of detection bias due to knowledge of the 


allocated interventions by outcome assessors is 


low. See efforts to minimise bias from 


unblinding in protocol
1
, sections 3.6, 3.6.1. 


and 6.1 


Attrition bias.     


Incomplete outcome 


data 


Assessments should be 


made for each main 


outcome (or class of 


outcomes).  


Describe the completeness of 


outcome data for each main outcome, 


including attrition and exclusions 


from the analysis. State whether 


attrition and exclusions were reported, 


the numbers in each intervention 


group (compared with total 


randomized participants), reasons for 


attrition/exclusions where reported, 


and any re-inclusions in analyses 


performed by the review authors. 


Risk of attrition bias due to amount, nature or 


handling of incomplete outcome data is low: 


“Primary analyses were performed by the 


intention-to-treat” method; all participants 


appear to be in the analyses
2
 


Reporting bias.     


Selective reporting. State how the possibility of selective 


outcome reporting was examined by 


the review authors, and what was 


found. 


Risk of reporting bias due to selective outcome 


reporting is moderate to low. A 2011 update to 


the 2007 original protocol
3
 reports a change of 


the primary efficacy endpoint. The change is 


not explained. The results for a standard 
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definition of complete remission (without 


reference to PD dose, i.e. the secondary 


outcome, remission and <10mg PD at 6 


months
2
) appears to demonstrate a relatively 


less positive outcome for the intervention than 


the later primary endpoint of remission with 


PD taper
2
. However, both sets of results are 


reported in the article
2
, reducing the possible 


risk of selective reporting bias. 


Other bias.     


Other sources of bias. State any important concerns about 


bias not addressed in the other 


domains in the tool. 


If particular questions/entries were 


pre-specified in the review’s protocol, 


responses should be provided for each 


question/entry. 


The principal concerns relate to the protocols. 


Two versions of the protocol exist.  


Clinicaltrials.gov (2007, updated 2011)
3
, and 


the copy provided with the published article 


(2009)
1
. 


The 2009 protocol is the only source of 


information on randomisation and blinding, so 


it has had to be assumed that the planned 


methods were applied. 


 


The original 2007 protocol
3
 records in 2011 


the change of the primary efficacy endpoint. 


The change is not explained. 


 


The published article
2
 states that subgroup 


analyses were “predefined” and “prespecified” 


but these could not be found in either version 


of the protocol. 


 


The trial conducts both non-inferiority and 


superiority analyses on the primary endpoint. 


The source of the non-inferiority criteria are 


unclear and are not justified or explained.  


 


The choice of the <10mg PD dose threshold 


for the secondary endpoint on complete 


remission is also unexplained and unclear.  


PD: prednisolone 


1 2009 NEJM protocol  http://www.nejm.org/doi/suppl/10.1056/NEJMoa0909905/suppl_file/nejmoa0909905_protocol.pdf  


2  Stone J et al. Rituximab versus cyclophosphamide for ANCA-associated vasculitis. N Engl J Med 2010;363:221-32.  


3 2007 (updated 2011) clinicaltrials.gov protocol http://clinicaltrials.gov/show/NCT00104299 


 


  



http://www.nejm.org/doi/suppl/10.1056/NEJMoa0909905/suppl_file/nejmoa0909905_protocol.pdf

http://clinicaltrials.gov/show/NCT00104299
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Table A3: RITUXVAS: Assessment using the Cochrane Collaboration’s tool for assessing risk of bias 


Domain Support for judgement Review authors’ judgement 


Selection bias.     


Random sequence 


generation. 


Describe the method used to generate 


the allocation sequence in sufficient 


detail to allow an assessment of 


whether it should produce 


comparable groups. 


Risk of selection bias due to inadequate 


generation of a randomised sequence is low: 


“computer minimization algorithm .. stratified 


by age, diagnosis and … renal function ... a 


3:1 ratio for random assignment was used in 


view of our extensive previous experience ...”
 1
 


Allocation concealment. Describe the method used to conceal 


the allocation sequence in sufficient 


detail to determine whether 


intervention allocations could have 


been foreseen in advance of, or 


during, enrolment. 


Risk of selection bias due to inadequate 


concealment of allocations prior to assignment 


is low: ““computer minimization algorithm .. 


stratified by age, diagnosis and … renal 


function”
 1
 


Performance bias.     


Blinding of participants 


and personnel  


Assessments should be 


made for each main 


outcome (or class of 


outcomes).  


Describe all measures used, if any, to 


blind study participants and personnel 


from knowledge of which 


intervention a participant received. 


Provide any information relating to 


whether the intended blinding was 


effective. 


Risk of performance bias due to knowledge of 


the allocated interventions by participants and 


personnel during the study is high as this was 


an open-label study. 


Detection bias.     


Blinding of outcome 


assessment 


Assessments should be 


made for each main 


outcome (or class of 


outcomes). 


Describe all measures used, if any, to 


blind outcome assessors from 


knowledge of which intervention a 


participant received. Provide any 


information relating to whether the 


intended blinding was effective. 


Risk of detection bias due to knowledge of the 


allocated interventions by outcome assessors is 


moderate to high.  


“Outcomes were adjudicated by three 


investigators and by an independent assessor 


who was unaware if the study-group 


assignments”
 1
. However, it is not clear how 


this outcome adjudication was achieved by 


these four assessors. 


Attrition bias.     


Incomplete outcome 


data 


Assessments should be 


made for each main 


outcome (or class of 


outcomes).  


Describe the completeness of 


outcome data for each main outcome, 


including attrition and exclusions 


from the analysis. State whether 


attrition and exclusions were 


reported, the numbers in each 


intervention group (compared with 


total randomized participants), 


reasons for attrition/exclusions where 


reported, and any re-inclusions in 


analyses performed by the review 


authors. 


Risk of attrition bias due to amount, nature or 


handling of incomplete outcome data is low: 


““Analyses were performed on an intention-to-


treat basis” imputation by the use of the “last-


value-carried forward method”; all participants 


appear to be in the analyses
1
 


Reporting bias.     


Selective reporting. State how the possibility of selective 


outcome reporting was examined by 


the review authors, and what was 


found. 


Risk of reporting bias due to selective outcome 


reporting is low. All outcomes pre-specified in 


protocols 
2 and 3


 are reported. 


Other bias.     


Other sources of bias. State any important concerns about None 
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bias not addressed in the other 


domains in the tool. 


If particular questions/entries were 


pre-specified in the review’s protocol, 


responses should be provided for 


each question/entry. 


 1 Jones R et al. Rituximab versus Cyclophosphamide in ANCA-Associated Renal Vasculitis, N Engl J Med 2010; 363:211-


220. 


2  ISRCTN28528813 protocol http://www.controlled-trials.com/ISRCTN28528813#?close=1 


3 NEJM protocol http://www.nejm.org/doi/suppl/10.1056/NEJMoa0909169/suppl_file/nejmoa0909169_protocol.pdf  


 



http://www.controlled-trials.com/ISRCTN28528813#?close=1

http://www.nejm.org/doi/suppl/10.1056/NEJMoa0909169/suppl_file/nejmoa0909169_protocol.pdf
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Table A4: RAVE: CONSORT 2010 checklist of information to include when reporting a randomised trial* 


Section/Topic Item No Checklist item Page No and comments 


Title and abstract 


 1a Identification as a randomised trial in the title; Identification as a noninferiority randomized trial 


in the title 


No, No 


1b Structured summary of trial design, methods, results, and conclusions (for specific guidance see 


CONSORT for abstracts); See Table 2 


Yes, p.221 


Introduction 


Background and 


objectives 


2a Scientific background and explanation of rationale; Rationale for using a noninferiority design No 


2b Specific objectives or hypotheses; Hypotheses concerning noninferiority, specifying the 


noninferiority margin with the rationale for its choice 


Yes, p.222 


 


Methods 


Trial design 3a Description of trial design (such as parallel, factorial) including allocation ratio Yes, p.222 


3b Important changes to methods after trial commencement (such as eligibility criteria), with 


reasons 


Yes, p.222-23 


Participants 4a Eligibility criteria for participants; Whether participants in the noninferiority trial are similar to 


those in any trial(s) that established efficacy of the reference treatment 


Eligibility criteria given, p.222 and 


Suppl; Similarity of participants to 


those in trials to establish efficacy of 


reference treatment is not described; 


relevant trial is only cited in MS, and 


not in any other publication (WGET 


2005), and population is different 


between these two trials 


4b Settings and locations where the data were collected See, Supplement only 


Interventions 5 The interventions for each group with sufficient details to allow replication, including how and 


when they were actually administered; Whether the reference treatment in the noninferiority 


trial is identical (or very similar) to that in any trial(s) that established efficacy 


Yes, p.223: Details of interventions 


given, but similarity to interventions 


in trials to establish efficacy of 


reference treatment is not described; 


relevant reference trial is only cited in 


MS (WGET 2005), and not in any 


other publication. However, WGET 


and RAVE CYC dose appears the 


same. 


Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and 


when they were assessed; Specify the noninferiority outcome(s) and whether hypotheses for 


main and secondary outcome(s) are 


All outcomes clearly defined, but 


similarity of primary outcome to 


outcomes in trials to establish 
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noninferiority or superiority. Whether the outcomes in the noninferiority trial are identical (or 


very similar) to those in any trial(s) that established efficacy of the reference treatment 


efficacy of reference treatment is not 


described; relevant reference trial is 


only cited in MS (WGET 2005), and 


not in any other publication. The 


outcome of remission in the WGET 


reference trial is different from this 


trial.  


6b Any changes to trial outcomes after the trial commenced, with reasons Protocol reports a change in the 


definition of the primary outcome 


Sample size 7a How sample size was determined; Whether the sample size was calculated using a 


noninferiority criterion and, if so, what the noninferiority margin was 


Yes, see, p.223 


7b When applicable, explanation of any interim analyses and stopping guidelines; To which 


outcome(s) they apply and whether related to a noninferiority hypothesis 


Yes, see Suppl. 


Randomisation:    


 Sequence 


generation 


8a Method used to generate the random allocation sequence See Suppl. 


8b Type of randomisation; details of any restriction (such as blocking and block size) See Suppl. 


 Allocation 


concealment 


mechanism 


9 Mechanism used to implement the random allocation sequence (such as sequentially numbered 


containers), describing any steps taken to conceal the sequence until interventions were 


assigned 


See Suppl. 


 Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned 


participants to interventions 


See Suppl. 


Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care 


providers, those assessing outcomes) and how 


Patients and outcome assessors, see 


Suppl. 


11b If relevant, description of the similarity of interventions pp.222-23 


Statistical methods 12a Statistical methods used to compare groups for primary and secondary outcomes; Whether a 1- 


or 2-sided confidence interval approach was used 


pp.223-24 


12b Methods for additional analyses, such as subgroup analyses and adjusted analyses pp.223-24 


Results 


Participant flow (a 


diagram is strongly 


recommended) 


13a For each group, the numbers of participants who were randomly assigned, received intended 


treatment, and were analysed for the primary outcome 


Figure 1. 


13b For each group, losses and exclusions after randomisation, together with reasons Figure 1. 


Recruitment 14a Dates defining the periods of recruitment and follow-up See Suppl. 


14b Why the trial ended or was stopped See Suppl. 


Baseline data 15 A table showing baseline demographic and clinical characteristics for each group Table 1 


Numbers analysed 16 For each group, number of participants (denominator) included in each analysis and whether the 


analysis was by original assigned groups 


See Suppl. and p.224 


Outcomes and 17a For each primary and secondary outcome, results for each group, and the estimated effect size See Suppl. and p.224 and Figure 2 







 


139 


 


estimation and its precision (such as 95% confidence interval); For the outcome(s) for which noninferiority 


was hypothesized, a figure showing confidence intervals and the noninferiority margin may be 


useful 


17b For binary outcomes, presentation of both absolute and relative effect sizes is recommended See Suppl. 


Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and adjusted analyses, 


distinguishing pre-specified from exploratory 


See Suppl. and pp.224-7. 


All analyses are described as pre-


specified, but there is no published 


record of the analyses in any version 


of the protocol, only in a non-public 


document, an extract of which was 


made available to the ERG. The a 


priori nature of the analyses could not 


be confirmed. 


Harms 19 All important harms or unintended effects in each group (for specific guidance see CONSORT 


for harms) 


See Suppl. and pp.227-8 and Table 2 


Discussion 


Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity 


of analyses 


See p.229 


Generalisability 21 Generalisability (external validity, applicability) of the trial findings See p. 229 


Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering other 


relevant evidence; Interpret results in relation to the noninferiority hypothesis. If a superiority 


conclusion is drawn for outcome(s) for 


which noninferiority was hypothesized, provide justification for switching 


 


Other information 
Yes, see p.229 


Registration 23 Registration number and name of trial registry NCT00104299 


Protocol 24 Where the full trial protocol can be accessed, if available Clinicaltrials.gov 


Funding 25 Sources of funding and other support (such as supply of drugs), role of funders Yes, given, p.230 (includes funding 


from manufacturer of technology) 


*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and Elaboration for important clarifications on all the items. If relevant, we also 


recommend reading CONSORT extensions for cluster randomised trials, non-inferiority and equivalence trials, non-pharmacological treatments, herbal interventions, and pragmatic trials. 


Additional extensions are forthcoming: for those and for up to date references relevant to this checklist, see www.consort-statement.org. Piaggio G et al. Reporting of Noninferiority and 


Equivalence Randomized Trials. Extension of the CONSORT 2010 Statement, JAMA. 2012;308(24):2594-2604. 


 


 



http://www.consort-statement.org/
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NATIONAL INSTITUTE FOR HEALTH AND CARE 
EXCELLENCE 


Premeeting briefing 


Rituximab in combination with corticosteroids for treating 
anti-neutrophil cytoplasmic antibody-associated vasculitis 


This premeeting briefing is a summary of: 


 the evidence and views submitted by the manufacturer, the consultees and 
their nominated clinical specialists and patient experts and 


 the Evidence Review Group (ERG) report.  


It highlights key issues for discussion at the first Appraisal Committee meeting 
and should be read with the full supporting documents for this appraisal.  


Key issues for consideration 


Clinical effectiveness 


 Patients in RAVE and RITUXVAS who received rituximab and experience 


remission did not receive any maintenance treatment. The ERG’s clinical 


specialists advised that they would expect maintenance treatment to be given in 


UK clinical practice to prevent disease relapse. Does Committee find it clinically 


plausible that no maintenance treatment would be given after using rituximab as 


induction therapy? 


 The manufacturer explained that it did not provide evidence for rituximab 


compared with comparators other than cyclophosphamide in its submission 


because these would not be used to treat severe ANCA-associated vasculitis in 


clinical practice. The ERG’s clinical advisers disagreed with this approach and 


indicated that rituximab and cyclophosphamide were not the only treatment 


options for this patient population, and especially for patients who cannot tolerate 


cyclophosphamide. The ERG identified some trials evaluating some of the 


comparators listed in the decision problem that could have enabled an indirect 


comparison. Does the Committee consider that including cyclophosphamide as 


the only comparator in the submission is appropriate? 







CONFIDENTIAL UNTIL PUBLICATION 


National Institute for Health and Care Excellence 2 of 48 


Premeeting briefing – Anti-neutrophil cytoplasmic antibody-associated vasculitis: rituximab in 
combination with corticosteroids 


Issue date: June 2013 


 In the comparator arms of the 2 trials in the manufacturer’s submission, 


cyclophosphamide was administered orally in RAVE and intravenously in 


RITUXVAS. The ERG noted that guidelines recommend both routes, and state 


that, although it may also be associated with a higher relapse rate, intravenous 


treatment produce higher remission rates and lower risk of side effects. What is 


Committee’s view on how cyclophosphamide is administered in UK clinical 


practice? 


 The manufacturer has primarily defined severe ANCA-associated vasculitis 


according to RAVE inclusion criteria. The ERG notes that this is more aligned with 


generalised disease defined in treatment guidelines, and that the manufacturer’s 


submission does not provide evidence for all patients with severe ANCA-


associated vasculitis. What is Committee’s view on defining severe disease, 


bearing in mind the anticipated wording of the European marketing authorisation? 


 In addition to the full trial populations with severe ANCA-associated vasculitis, the 


manufacturer has provided data for subgroups with newly diagnosed disease and 


those with relapsed disease. What is Committee’s view on rituximab’s clinical 


effectiveness in each of these populations? 


 Consultees have described the adverse events associated with 


cyclophosphamide, including long-term toxicities such as infertility and increased 


risk of malignancy. The manufacturer noted that overall safety at 6 months and 


18 months was comparable between rituximab and cyclophosphamide. How does 


Committee view the safety profile of rituximab compared with cyclophosphamide? 


Cost effectiveness 


 The ERG expressed concerns about the treatment pathway used in the 


manufacturer’s model and noted that not all relevant treatment sequences had 


been included: 


 The range of comparators did not meet the decision problem 


 No maintenance treatment was given after induction therapy with rituximab 


 It would be unlikely that patients who did not respond to an initial course of 


rituximab would receive a second course (because of a lack of evidence) 
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 Rituximab was investigated only as the first induction treatment received in the 


model, which did not allow a full incremental analysis 


 The proportion of patients receiving oral rather than intravenous 


cyclophosphamide was considered by the ERG to be too high 


What is Committee’s view of the clinical plausibility of the treatment pathway used 


by the manufacturer in its economic model? 


 The manufacturer considered that the average weight and body surface area for 


patients in RAVE (who were from the USA and the Netherlands) were not 


representative of the UK population with severe ANCA-associated vasculitis and 


used lower values. In several exploratory analyses, the ERG adjusted the values 


used by the manufacturer according to RAVE and also used values from a small 


study of UK patients, and noted that these were a key driver of the model. What 


does Committee consider to be the most appropriate values for weight and body 


surface area to be included in the economic model? 


 The manufacturer did not differentiate between major and minor flares in its 


economic model because it believed that minor flares would generally evolve into 


major flares and require retreatment with induction therapy. The ERG’s clinical 


advisers noted that it was often possible to control minor relapses with small 


adjustments to maintenance treatment, rather than starting induction therapy 


again. What is Committee’s view on how relapses have been modelled by the 


manufacturer? 


 The ERG had concerns about the uncontrolled disease health state because it 


believed that the costs were too high and the utility value assigned by the 


manufacturer was too low. It also found that patients entered this health state 


inappropriately quickly. What is Committee’s view on how the uncontrolled 


disease health state has been modelled by the manufacturer? 


 Does the Committee accept the ERG’s exploratory analyses, including the 


adjustments to the model parameters? Which ICER does it consider to be the 


most plausible? 
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Other considerations 


 The manufacturer noted that cyclophosphamide reduces fertility in men and 


women, and highlighted that the benefit of maintaining fertility while treating the 


disease effectively cannot be captured in the quality-adjusted life year (QALY). 


Does Committee consider that rituximab has demonstrated benefit in this 


regards? 


 Are there any equality issues that Committee should consider when formulating its 


recommendations on rituximab for treating ANCA-associated vasculitis? 


1 Background: clinical need and practice 


1.1 Systemic vasculitis is an autoimmune condition characterised by damage 


to and inflammation of blood vessels and is often associated with anti-


neutrophil cytoplasmic antibodies (ANCAs). ANCA-associated vasculitis is 


an umbrella term for several related conditions, including microscopic 


polyangiitis and granulomatosis with polyangiitis (Wegener's 


granulomatosis). ANCA-associated vasculitis mostly affects small and 


medium sized blood vessels, particularly those in the respiratory and renal 


systems. One of the primary mediators of ANCA-associated vasculitis 


pathology is thought to be B-lymphocytes, but the precise mechanism is 


unknown. 


1.2 It is estimated that around 1200 people are diagnosed with ANCA-


associated vasculitis each year in England and Wales. The annual UK 


incidence of microscopic polyangiitis and granulomatosis with polyangiitis 


is estimated to be between 6 and 11 per million population. The incidence 


of ANCA-associated vasculitis increases with age and the peak age of 


onset is 60–70 years. 


1.3 The aim of treatment is initially to induce remission, then to maintain 


remission and treat relapse when necessary. Without treatment, the 


condition is fatal and the 1-year mortality for ANCA-associated vasculitis 


is 11% (because of complications of vasculitis and infection). Clinical 


management has been largely based on cyclophosphamide, along with 
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corticosteroids (for example, prednisolone). Cyclophosphamide is 


standard treatment for inducing remission, and is given for 3–6 months. 


Around 15% of people taking cyclophosphamide do not experience 


remission but continue to have active or progressive refractory disease. 


Adverse effects of cyclophosphamide include serious infection, infertility 


and haemorrhagic cystitis. Long-term use increases the risk of bladder 


cancer, lymphoma and non-melanoma skin cancer. Immunosuppressive 


drugs such as methotrexate, azathioprine, and mycophenolate may also 


be used as maintenance therapy. There is no related NICE guidance for 


the treatment of ANCA-associated vasculitis. 


2 The technology 


2.1 Rituximab (MabThera, Roche Products) is a genetically engineered 


chimeric (mouse/human) monoclonal antibody that depletes B cells by 


targeting cells bearing the CD20 surface marker. It does not currently 


have a European marketing authorisation for treating ANCA-associated 


vasculitis. The European Medicines Agency’s Committee for Medicinal 


Products for Human Use has issued a positive opinion for rituximab in 


combination with glucocorticoids for ‘the induction of remission in adult 


patients with severe, active granulomatosis with polyangiitis (Wegener’s) 


(GPA) and microscopic polyangiitis (MPA)’. Rituximab has been studied in 


clinical trials in people with severe ANCA-associated vasculitis 


(granulomatosis with polyangiitis and microscopic polyangiitis) compared 


with cyclophosphamide (in combination with methylprednisolone and 


prednisone) and with azathioprine (in combination with prednisolone). 


2.2 In RAVE, common adverse events with an absolute increase in incidence 


of 5% or greater in the rituximab group over the cyclophosphamide group 


in the treatment of granulomatosis with polyangiitis and microscopic 


polyangiitis: diarrhoea, peripheral oedema, urinary tract infection and 


cough. 
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2.3 The anticipated recommended dosage of rituximab in combination with 


glucocorticoids for treating granulomatosis with polyangiitis and 


microscopic polyangiitis is 375 mg/m2 body surface area, administered as 


an intravenous infusion once weekly for 4 weeks. Rituximab is priced at 


£174.63 per 10 ml vial and £873.15 per 50 ml vial (excluding VAT; British 


national formulary [BNF] edition 65). The manufacturer’s estimate of the 


average cost of a course of treatment is £4889.64 (based on 1.79 m2 


body surface area and no vial sharing). Costs may vary in different 


settings because of negotiated procurement discounts. 


3 Remit and decision problem 


3.1 The remit from the Department of Health for this appraisal was: to 


appraise the clinical and cost effectiveness of rituximab in combination 


with corticosteroids within its licensed indication for the treatment of anti-


neutrophil cytoplasmic antibody-associated vasculitis. 


 Final scope issued by 
NICE 


Decision problem addressed in 
the submission  


Population  People with anti-neutrophil 
cytoplasmic antibody 
associated vasculitis 


People with severe ANCA-
associated vasculitis 
(granulomatosis with polyangiitis or 
microscopic polyangiitis) 


 


The manufacturer advised that the patient population addressed in the decision 


problem in its submission was in line with the anticipated European marketing 


authorisation for rituximab for treating ANCA-associated vasculitis. The ERG agreed 


the population specified by the manufacturer was appropriate, but noted that clinical 


advice to the ERG suggested people with other types of ANCA-associated vasculitis 


may receive rituximab in clinical practice, as well as certain categories of people with 


less severe disease (for example, women who wish to become pregnant). The ERG 


also noted that there is no clear-cut definition of severe disease, and that the clinical 


evidence submitted by the manufacturer did not encompass all types of severe 


disease.  
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 Final scope issued by 
NICE 


Decision problem addressed in 
the submission 


Intervention  Rituximab in combination with 
corticosteroids 


Rituximab in combination with 
corticosteroids for induction 
treatment only 


 


The manufacturer advised that the intervention specified in the decision problem in 


its submission was in line with the anticipated European marketing authorisation for 


rituximab for treating ANCA-associated vasculitis. The ERG acknowledged the 


scope of the anticipated European marketing authorisation but indicated that, 


according to clinical advice, it was unlikely that patients would not receive any 


maintenance treatment. 


 Final scope issued by 
NICE 


Decision problem addressed in 
the submission 


Comparators  Treatment strategies without 
rituximab, including 
cyclophosphamide, 
azathioprine, methotrexate, 
and mycophenolate (in 
combination with 
corticosteroids) 


Cyclophosphamide (in combination 
with corticosteroids) for induction of 
remission. 


 


Patients intolerant to 
cyclophosphamide may receive 
alternative induction treatments 
including azathioprine, 
methotrexate, and mycophenolate 
(in combination with corticosteroids) 


 


The manufacturer advised that it had received clinical opinion that 


cyclophosphamide is the standard of care in the induction of remission (except for 


patients intolerant to cyclophosphamide) and that other treatments are usually 


reserved for less severe forms of ANCA-associated vasculitis. Although the 


manufacturer acknowledged patients who cannot tolerate cyclophosphamide may 


receive alternative induction treatments, these were not included in the economic 


evaluation of this subgroup. The manufacturer added that there was no evidence of 


rituximab directly compared with other induction treatments in the target population. 


The ERG noted the absence of comparators other than cyclophosphamide. Although 


ERG agreed that cyclophosphamide was the most relevant comparator, it highlighted 


the importance of treatment sequencing because multiple relapses and remissions 
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are possible. The ERG noted that a plausible treatment sequence would be initial 


treatment with cyclophosphamide to induce remission then rituximab upon relapse to 


induce subsequent remission. 


 Final scope issued by 
NICE 


Decision problem addressed in 
the submission 


Outcomes  The outcome measures to be 
considered include: 


 mortality  


 remission rate and 
duration of remission 


 number and severity of 
relapses 


 change in renal function 


 cumulative dose of 
immunosuppressants 


 adverse effects of 
treatment 


 health-related quality of 
life 


We have explored the following 
outcome measures based on the 
evidence available: 


 mortality 


 remission rate and duration of 
remission 


 relapse rates 


 cumulative dose of 
immunosuppressants 


 adverse effects of treatment  


 health-related quality of life 


 


The manufacturer concluded that not all the outcomes outlined in the final scope 


could be included because of limitations in the evidence base. Although the RAVE 


study provided information on relapse rates, the manufacturer did not model the 


severity of individual relapses. The ERG viewed the outcomes presented in the 


clinical-effectiveness section of the manufacturer’s submission to be appropriate but 


noted some of these outcomes (different severities of relapse and changes in renal 


function) had not been incorporated into the manufacturer’s economic model. Clinical 


advice received by the ERG suggested that failing to model relapses of different 


severity could be important because this strongly influences treatment options and 


the disease pathway. 
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 Final scope issued by 
NICE 


Decision problem addressed in 
the submission 


Economic 
evaluation  


The reference case stipulates 
that the cost effectiveness of 
treatments should be 
expressed in terms of 
incremental cost per quality-
adjusted life year. 


The reference case stipulates 
that the time horizon for 
estimating clinical and cost 
effectiveness should be 
sufficiently long to reflect any 
differences in costs or 
outcomes between the 
technologies being compared. 


Costs will be considered from 
an NHS and Personal Social 
Services perspective. 


Same as the scope 


 


3.2 The scope stated that, if evidence allowed, the subgroup of people for 


whom cyclophosphamide is contraindicated should be considered. In its 


submission, the manufacturer considered the following 3 subgroups: 


 patients with de novo disease 


 patients with prior exposure to cyclophosphamide 


 patients for whom cyclophosphamide is contraindicated.  


The manufacturer highlighted that the RAVE study included patients with 


either newly diagnosed or relapsing disease and reported significantly 


different outcomes based on prior exposure to cyclophosphamide. 


Because of limitations in the available evidence, the manufacturer did 


scenario analyses for patients considered intolerant to cyclophosphamide 


who were receiving alternative induction agents (azathioprine, 


methotrexate, and mycophenolate).  


4 Clinical-effectiveness evidence 


4.1 The manufacturer’s systematic review identified 2 relevant randomised 


controlled trials for inclusion in its submission: RAVE and RITUXVAS 
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(table 1). Seven non-randomised controlled trials were identified but the 


manufacturer judged the data were insufficient to be useful to the decision 


problem. The manufacturer explained that its submission focused on 


efficacy data from the RAVE study and that these data were 


complemented by the RITUXVAS study results. Both RAVE and 


RITUXVAS compared rituximab with cyclophosphamide in patients with 


ANCA-associated vasculitis (granulomatosis with polyangiitis or 


microscopic polyangiitis). RAVE recruited both newly diagnosed and 


relapsing patients, whereas RITUXVAS recruited newly diagnosed 


patients with renal involvement.  


Table 1 Overview of randomised controlled trials included in the 
manufacturer’s submission 


Trial Intervention Comparator Population 


RAVE Rituximab 
375mg/m2 x 4 
weeks 


Oral 
cyclophosphamide 
(2 mg/kg/day) 
followed by 
azathioprine 


 Patients with severe active 
ANCA-associated vasculitisa 


 Newly diagnosed or relapsed 
disease 


RITUXVAS Rituximab 
375mg/m2 x 4 
weeks + 2 
cyclophosphamide 
intravenous pulses 


Intravenous 
cyclophosphamide 
(15 mg/kg) 
followed by 
azathioprine 


 Patients with active ANCA-
associated vasculitisa 


 Renal involvement 


 Newly diagnosed disease 


a 
Microscopic polyangiitis and granulomatosis with polyangiitis 


RAVE study 


4.2 The RAVE study was a randomised, multicentre, double-blind, double-


dummy, placebo-controlled trial conducted in the USA and the 


Netherlands, which compared rituximab with conventional therapy 


(cyclophosphamide and azathioprine) in patients with severe ANCA-


associated vasculitis. The study tested the hypothesis that rituximab was 


not inferior to conventional therapy in its ability to induce disease 


remission in ANCA-associated vasculitis at 6 months. Eligible patients had 


either granulomatosis with polyangiitis or microscopic polyangiitis, had 


tested positive for ANCA at screening, and had evidence of severe 


disease and a Birmingham Vasculitis Activity Score for Wegener’s 
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Granulomatosis (BVAS/WG) of 3 or more. BVAS/WG scores range from 0 


to 63, with higher scores indicating more active disease. A 6-month 


remission induction phase was followed by a 12-month remission 


maintenance phase (figure 1). 


Figure 1 Summary of RAVE study design 


4.3 At the start of the study, all patients received an intravenous 


glucocorticoid pulse (methylprednisolone 1 g, or equivalent dose of an 


alternative drug) followed by an oral prednisone taper (dose starting at 


1 mg/kg/day and not exceeding 80 mg/day). Patients in the rituximab arm 


(n=99) received rituximab 375 mg/m2 once weekly infusions for 4 weeks 


plus daily oral placebo and daily oral prednisone for 3–6 months to induce 


remission then switched to oral placebo as maintenance treatment until 


18 months after starting induction treatment. Patients in the 


cyclophosphamide arm (n=98) received daily oral prednisone 


cyclophosphamide plus placebo infusions to induce remission then oral 


azathioprine 2 mg/kg/day as maintenance therapy until 18 months after 


starting induction treatment. In both groups, patients who experienced 


remission before 6 months of treatment were eligible to switch to 


maintenance treatment from month 4 onwards. The full publication stated 


Azathioprine


Control arm (n=98)


• Cyclophosphamide


• Placebo


• Methylprednisolone 


then prednisone taper


Boceprevir + PEG2a/R (week 5 to 48)


Rituximab arm (n=99)


• Rituximab (weeks 1–4)


• Placebo


• Methylprednisolone 


then prednisone taper
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Remission induction 


phase (6 months)a


Remission maintenance 


phase  (12 months)
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a Patients who experienced remission at 3–6 months were eligible to switch 


to azathioprine (control arm) or placebo (rituximab arm)
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that patients who experienced a severe flare could cross over to the other 


treatment arm and receive the other induction regimen in full. Patients 


whose BVAS/WG had not decreased by at least 1 point at 1 month, or 


who had a new manifestation of disease were classified as having early 


treatment failure. These patients discontinued their assigned treatments 


and were treated according to best medical judgement. 


4.4 The RAVE study’s primary outcome was the induction of complete 


remission at 6 months, defined as a BVAS/WG of 0 and successful 


completion of the prednisone taper (that is, prednisone dose was 0 mg). A 


secondary analysis of the primary outcome assessed the superiority of 


rituximab to cyclophosphamide in patients who had complete remission at 


6 months. Tertiary outcomes were cumulative BVAS/WG area under the 


curve for 6 months; BVAS/WG of 0 on prednisone less than 10 mg/day at 


6 months; partial remission (BVAS/WG of 2 or less and no prednisone at 


6 months); cumulative glucocorticoid dose at 6 months; number of severe 


flares at 6 months; number of limited flares at 6 months; and quality of life 


using Study 36-Item Short Form (SF-36) Physical Component Summary 


and Mental Component Summary scores. Additionally, the published 


study protocol stated that laboratory markers of inflammation (erythrocyte 


sedimentation rate and C-reactive protein) were measured. Disease 


damage was measured using the Vasculitis Damage Index (range 0–64, 


with higher scores indicating more severe damage). End points for the 


assessment of efficacy up to 18 months included duration of complete 


remission and time to limited and/or severe flare after complete remission. 


4.5 Baseline demographic and disease characteristics in the RAVE study 


were generally similar between the treatment groups except for creatinine 


clearance, which was lower in the rituximab arm. Ninety-six (48.7%) 


patients were newly diagnosed at the time of screening. Eighty-two (83%) 


patients in the rituximab group and 79 (81%) patients in the 


cyclophosphamide group completed the 6-month remission induction 


phase without crossover or change to best medical judgement. A similar 
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proportion of patients in the 2 groups completed 18 months on 


randomised treatment (62% taking rituximab and 63% taking 


cyclophosphamide). 


4.6 Sixty-three (64.3%) of the 98 patients in the rituximab arm experienced 


complete remission at 6 months compared with 52 (54.7%) of 95 patients 


in the cyclophosphamide arm (table 2). The absolute difference in rate of 


remission between the 2 groups was 9.5% (95% CI −4.30% to 23.40%). 


This showed the non-inferiority of rituximab to cyclophosphamide in the 


induction of complete remission because the lower limit of the 95% CI 


(−4.30%) was higher than the predetermined non-inferiority margin 


(−20%). After estimating missing data by worst case imputation, 63.6% of 


the 99 patients in the rituximab arm achieved complete remission at 


6 months compared with 53.1% of the 98 patients in the 


cyclophosphamide arm (absolute treatment difference 10.6% [95% CI 


−3.18% to 24.33%]). 


Table 2 RAVE primary outcome: complete remission at 6 months 
(ITT population) 


 Rituximab 
(n=98) 


Cyclophosphamide 
(n=95) 


Absolute % 
difference in 


rate 


95.1% CI of 
difference 


Complete remission, n 63 52   


Complete remission, % 
(95% CI) 


64.3 
(54.8 to 73.8) 


54.7 
(44.7 to 64.8) 


9.5 −4.3 to 23.4 


CI, confidence interval; ITT, intention to treat. Percentages are based on the number of 
patients with non-missing results for complete remission at 6 months 


Source: page 70 of the manufacturer’s submission 


4.7 The remission rate at 6 months in the rituximab arm was not statistically 


significantly superior to the cyclophosphamide arm (95% CI for the 


between-group difference −4.30% to 23.40%; p=0.177). The outcome was 


similar using the worst case imputation (95% CI for the between-group 


difference −3.2% to 24.3%; p=0.132). In a prespecified analysis, the 


manufacturer concluded that survival with rituximab was superior to 


expected survival rates for untreated patients using historical control data 


generated from a study by Walton et al., 1958, which described a cohort 
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of 56 largely untreated patients with granulomatosis with polyangiitis (see 


page 58 of the manufacturer’s submission for details of the statistical 


assumptions and calculations). 


4.8 A summary of the tertiary end points is given in table 3. There was no 


statistically significant difference between the treatment arms in 


cumulative BVAS/WG area under the curve during the first 6 months, 


remission on less than 10 mg/day prednisone at 6 months, partial 


remission, severe or limited flares, median cumulative dose of prednisone 


from randomisation to 6 months. In an exploratory analysis that 


investigated the rate of remission, regardless of prednisone use, there 


was a statistically significantly greater proportion of patients in the 


rituximab arm than in the cyclophosphamide arm who experienced a 


BVAS/WG of 0 (80.8% compared with 66.3%; p=0.021). 


Table 3 RAVE efficacy results for tertiary end points (ITT population) 


 


Rituximab 


(n=99) 


Cyclophosphamide 


(n=98) 


Absolute 


difference 


(95% CI) p-value 


Tertiary end points 


% in remission on <10 mg/day of 


prednisone (95% CI) 


70.7 


(61.7, 79.7) 


62.2 


(52.6, 71.8) 


8.5 


(-4.7, 21.6) 0.208 


% with severe flare 5.1 10.2 


  Rate of severe flares per patient-month 0.011 0.019 


 


0.293 


% with limited flare 12.1 14.3 


  Rate of limited flares per patient-month 0.026 0.026 


 


0.98 


Mean (SD) BVAS/WG AUC over first 


6 months 1.29 (1.33) 1.25 (1.03) 


  Median cumulative prednisone dose 


(1000 mg) (95% CI) 


3.3 


(1.0, 6.9) 


3.5 


(0.7, 8.3) 


 


0.055 


Mean change from baseline in ESR (95% 


CI) 


-14.4 


(-18.7, -10.1) 


-9.3 


(-15.6, -3.0) 


7.6 


(2.2, 13.1) 0.006 


Mean change from baseline in CRP (95% 


CI) 


-2.69 


(-5.44, 0.06) 


-2.84 


(-7.07, 1.40) 


0.61 


(-0.5, 1.73) 0.278 


Exploratory endpoint 


Patients (%) in remission (BVAS/WG=0) 


(95% CI) 


80.8 


(73.0, 88.6) 


66.3 


(60.0, 75.7) 


14.5 


(2.3, 26.7) 0.021 


AUC,area under the curve; BVAS/WG, Birmingham Vasculitis Activity Score for Wegener’s 
granulomatosis; CI, confidence interval; CRP, C-reactive protein; ESR, erythrocyte 
sedimentation rate. 


Source: page 34 of the ERG report 


4.9 Quality-of-life scores improved in both groups; there was no significant 


difference between treatment arms in the change in quality-of-life scores 
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or their rate of change from baseline to 6 months. From baseline to 


6 months, scores on the Vasculitis Damage Index increased by 1.3 points 


in the rituximab arm and 1.5 points in the cyclophosphamide arm 


(p=0.62). 


4.10 The manufacturer explored the effects of various baseline characteristics 


in relation to the primary outcome including relapsing disease and renal 


disease. In patients who had relapsing disease at baseline, a statistically 


significantly higher proportion in the rituximab arm experienced complete 


remission at 6 months than in the cyclophosphamide arm (66.7% versus 


42.0%, p=0.013). Complete remission rates in patients with new disease 


were similar in the 2 treatment arms (see table 4). 


Table 4 Manufacturer’s RAVE subgroup results: complete remission at 
6 months for patients with new or relapsing disease at baseline 


 


Rituximab 


n/N 


(%) 


Cyclophosphamide 


n/N 


(%) 


Absolute 
difference, % 


(95% CI) p-value 


New disease at baseline 


29/48 


(60.4) 


31/48 


(64.6) 


−4.2 


(−23.6 to 15.3) 0.673 


Relapsing disease at 
baseline 


34/51 


(66.7) 


21/50 


(42.0) 


24.7 


(5.8 to 43.6) 0.013 


CI, confidence interval 
Source: page 80 of the manufacturer’s submission 


4.11 The manufacturer presented results for a subgroup analysis according to 


renal disease at baseline (table 5). Complete remission rates in patients 


who had at least 1 major renal disease item at baseline (according to 


BVAS/WG assessment) were similar between the rituximab and 


cyclophosphamide arms (60.8% compared with 62.7%). Patients without 


a major renal disease item were statistically significantly more likely to 


experience complete remission in the rituximab arm compared with the 


cyclophosphamide arm (66.7% compared with 42.6%; p=0.018). 
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Table 5 Manufacturer’s RAVE subgroup results: complete remission at 6 
months for patients either with or without 1 major renal item on BVAS/WG at 
baseline 


Patient group 


Rituximab 


n/N (%) 


Cyclophosphamide 


n/N (%) 


Absolute 
difference, % 


(95% CI) p-value 


One major renal item on 
BVAS/WG 31/51 (60.8) 32/51 (62.7) 


−2.0 


(−20.9 to 17.0) 0.839 


No major renal item on 
BVAS/WG 32/48 (66.7) 20/47 (42.6) 


24.1 


(4.69 to 43.6) 0.018 


BVAS/WG, Birmingham Vasculitis Activity Score for Wegener’s Granulomatosis; 
CI, confidence interval 
Source: page 80 of the manufacturer’s submission 
 


For the results of other subgroup analyses (alveolar haemorrhage at 


baseline, ANCA type at baseline and change in ANCA status from 


baseline), see pages 80–83 of the manufacturer’s submission. 


RITUXVAS study 


4.12 The RITUXVAS study was a phase II, open-label, randomised, controlled 


trial conducted in Europe and Australia. It compared the efficacy and 


safety of rituximab plus cyclophosphamide as induction therapy with 


cyclophosphamide plus azathioprine in 44 patients with newly diagnosed, 


severe ANCA-associated vasculitis and renal involvement (figure 2). 


Patients were randomised to rituximab (n=33) or cyclophosphamide 


(n=11) and both arms received intravenous methylprednisolone (1 g) and 


an oral glucocorticoid (1 mg/kg/day initially, reducing to 5 mg/day at the 


end of 6 months). Patients in the rituximab arm received rituximab 


(375 mg/m2 weekly, for 4 weeks), and intravenous cyclophosphamide 


(15 mg/kg with the first and third rituximab infusions). A further dose of 


intravenous cyclophosphamide (15 mg/kg) was permitted for patients who 


had progressive disease within the first 6 months. Patients in the rituximab 


arm did not receive azathioprine to maintain remission. Patients in the 


control arm received intravenous cyclophosphamide (15 mg/kg for 3–


6 months [6–10 doses in total]), followed by azathioprine maintenance 


(2mg/kg/day). Further treatment with rituximab or cyclophosphamide was 


permitted in cases of relapse. The primary end points for RITUXVAS were 
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sustained remission at 12 months (defined as BVAS of 0 maintained for at 


least 6 months) and severe adverse events. Major secondary and tertiary 


end points were time to remission (BVAS = 0), BVAS area under the 


curve, change in glomerular filtration rate, prednisolone dose, and quality 


of life and disease damage (assessed by the SF-36 questionnaire and 


Vasculitis Damage Index between 0 and 12 months). Analyses were 


performed on an intention-to-treat basis. 


Figure 2 Summary of RITUXVAS study design 


Azathioprine


• Cyclophosphamide (6–10 doses)


• Methylprednisolone then 


glucocorticoid taper


Boceprevir + PEG2a/R (week 5 to 48)


• Rituximab (weeks 1–4)


• Cyclophosphamide pulse (x2)


• Methylprednisolone then 


glucocorticoid taper
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induction


Remission 


maintenance


No maintenance


Cyclophosphamide arm (n=11)


Rituximab + cyclophosphamide arm (n=33)


12 months
 


4.13 There were no major imbalances in baseline characteristics between the 


2 groups, except for a greater proportion of renal-limited vasculitis patients 


in the cyclophosphamide group and a greater proportion of patients 


requiring dialysis in the rituximab plus cyclophosphamide group. No 


patients were lost to follow-up. Sustained remission occurred in 76% of 


patients in the rituximab plus cyclophosphamide group and 82% of 


patients in the cyclophosphamide group (table 6). The absolute difference 


in sustained remission with rituximab plus cyclophosphamide compared 


with cyclophosphamide was −6% (95% confidence interval −33 to 21). 


Among patients who reached 12 months, 93% of patients in the rituximab 


plus cyclophosphamide group and 90% of patients in the 


cyclophosphamide group achieved sustained remission. Of the 9 patients 
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who were dependent on dialysis at study entry, 6 out of 8 patients in the 


rituximab plus cyclophosphamide group experienced sustained remission 


(5 of whom became dialysis independent) and the 1 patient from the 


cyclophosphamide group died shortly after study entry. 


Table 6 RITUXVAS primary efficacy results (ITT population) 


 
Rituximab plus 


cyclophosphamide Cyclophosphamide 


Achieved sustained remission at 12 months, n (%) 25 (76) 9 (82) 


Reasons for non-response 


Death, n (%) 6 (18) 1 (9)a 


Relapse within 6 months after remission, n (%) 1 (4) 1 (9) 


Re-treated for incomplete remission, n (%) 1 (4) 0 
a
 Another patient died at 19 months, for a total of 2/11 (18%) deaths in the cyclophosphamide group 


Source: page 85 of the manufacturer’s submission 


 


4.14 Remission (defined as BVAS of 0 for 2 months) occurred in 91% of 


patients in each of the treatment groups. As described in the full 


publication of the RITUXVAS study, there were no statistically significant 


differences between treatment groups in median time to remission 


(p=0.87), prednisolone dose at 12 months (p=0.78), median estimated 


glomerular filtration rate (p=0.14 for the comparison of medians), median 


change in the Vasculitis Damage Index (p=0.38) or physical composite 


SF-36 score (p=0.36). Median BVAS fell from 19 (interquartile range 14 to 


24) at entry to 0 (interquartile range 0 to 1.5) at 3 months in the rituximab 


plus cyclophosphamide group and 18 (interquartile range 12 to 25) at 


entry to 0 (interquartile range 0 to 0) at 3 months in the cyclophosphamide 


group. Patients in the cyclophosphamide group had a statistically 


significantly better mental composite SF-36 score in comparison than the 


rituximab plus cyclophosphamide group (p=0.04) but excluding outlying 


data for 2 patients eliminated the statistical significance (p=0.32). 


4.15 The manufacturer did not do any indirect comparisons or meta-analyses 


and advised that the economic evaluation was based solely on the RAVE 


study results. It stated that the RAVE study reflected the marketing 
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authorisation and scope of the appraisal, whereas the way rituximab was 


given in the RITUXVAS study was fundamentally different. 


4.16 The manufacturer’s submission described rituximab’s safety profile using 


the Summary of Clinical Safety provided to the European Medicines 


Agency to support the marketing authorisation application for rituximab for 


treating severe ANCA-associated vasculitis. The Summary of Clinical 


Safety summarises exposure to rituximab in 99 patients with ANCA-


associated vasculitis who were followed for 18 months as part of follow-up 


to RAVE. In addition, 33 patients in RITUXVAS were followed for up to 


24 months, and 162 patients in other investigator-initiated studies were 


followed for between 3 and 55 months. An overview of the adverse events 


common to RAVE (assessed at 6 months) and RITUXVAS (assessed at 


12 months) is given in table 7. 


Table 7 Number of adverse events in any arm 


Adverse events RAVE (at 6 months) RITUXVAS (at 12 months) 


 Rituximab (n=99) / 


Cyclophosphamide (n=98) 


Rituximab + cyclophosphamide 


(n=33) / Cyclophosphamide (n=11) 


Serious adverse events 


(≥ grade 3) 


31/12 73/85 


Deaths 1/2 6/2 (both 18%) 


Cancer (patients) 1/1† 2/0 


All infections NR 19/7 


Serious infections (≥ grade 3) 7/7 7/3 


Thrombocytopenia 3/1* 1/0 


Neutropenia NR 2/1 


Leucopenia (≥ grade 2) 3/10 NR 


*(≥grade 3) †5/2 for >6 months’ follow-up 
Source: page 35 of the ERG report 


 


4.17 The manufacturer reported that overall safety at 6 months and 18 months 


was comparable between the rituximab and cyclophosphamide groups in 


RAVE, including the incidences and rates per patient-year of any adverse 


event, selected adverse events, adverse events that were grade 3 or 


higher, serious adverse events, and serious infections. The manufacturer 


stated that although the data are limited, safety in the other published 


studies was consistent with the RAVE study. Overall death rates and 


causes of death in RAVE and RITUXVAS were similar in the rituximab 
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and cyclophosphamide groups. The most commonly reported type of 


serious adverse event in all studies was infection, with similar incidences 


between rituximab and cyclophosphamide groups in the controlled 


studies. The incidences and rates of serious adverse events were 


comparable between the rituximab and cyclophosphamide groups in 


RAVE at 6 months (33.3% compared with 33.7%) and 18 months (46.5% 


compared with 41.8%), and in RITUXVAS at 12 months (42% compared 


with 36%). The full publication of RITUXVAS reported that there was no 


statistically significant difference between treatment groups in incidence 


rates of severe adverse events (p=0.77). 


ERG critique of rituximab’s clinical effectiveness 


4.18 The ERG noted that restricting the systematic review of clinical –


effectiveness studies to the population and intervention in the anticipated 


European marketing authorisation meant that it did not fulfil the scope or 


decision problem specified by NICE. The ERG did not identify any further 


randomised controlled trials directly comparing rituximab with the 


comparators in the NICE scope and decision problem in patients with 


ANCA-associated vasculitis. However, it did identify 5 ongoing or 


published trials that could potentially have enabled an indirect comparison 


or mixed treatment comparison of rituximab with comparators other than 


cyclophosphamide that were specified in the NICE scope and decision 


problem. 


4.19 The ERG broadly agreed with the treatment pathway described by the 


manufacturer but noted some uncertainties: 


 High cumulative dose of cyclophosphamide indicates increased risk of 


adverse events, and giving the drug intravenously rather than orally 


may offer the opportunity to reduce the cumulative dose, or allow more 


courses to be given. However, the ERG judged this to be inadequately 


highlighted by the manufacturer. 
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 The ERG was aware that the manufacturer’s submission did not 


adequately consider alternative treatments to cyclophosphamide that 


may be used to induce remission. 


 The ERG observed that the European Vasculitis Study Group 


guidelines recommend maintenance treatment after remission, and 


received clinical specialist advice that not receiving any maintenance 


treatment after remission with rituximab was an unrealistic treatment 


pathway. The ERG also noted that relapse is not inevitable with 


appropriate maintenance treatment. 


 The 2 × 1000 mg dosage of rituximab is used more often in UK clinical 


practice to treat ANCA-associated vasculitis than the 4 × 375/mg2 


dosage that is anticipated to be recommended in the European 


marketing authorisation. 


4.20 The ERG noted that the manufacturer’s submission presented RAVE as 


the most relevant to the decision problem because it compared rituximab 


and cyclophosphamide using rituximab’s anticipated recommended 


dosage for patients with generalised severe ANCA-associated vasculitis. 


However, clinical specialist advice to the ERG was that the rituximab 


regimen in RITUXVAS, which included 2–3 pulses of cyclophosphamide, 


was clinically relevant and should therefore be equally regarded because 


the 2 rituximab regimens have not been compared with each other. 


4.21 The ERG stated that the evidence suggested that rituximab was superior 


to oral cyclophosphamide (p=0.01) in the subgroup of patients with 


relapsing severe ANCA-associated vasculitis (who had previously 


received at least 1 dose of cyclophosphamide, methotrexate or 


azathioprine) and non-inferior in patients with newly diagnosed disease. 


The ERG also highlighted that longer-term efficacy and safety outcomes 


of rituximab in treating ANCA-associated vasculitis are unknown, and that 


there are some potential questions concerning effects on fertility and 


certain adverse events, especially rates of mortality and malignancies. 
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5 Comments from other consultees 


5.1 The professional groups and clinical specialists confirmed that 


cyclophosphamide is standard treatment for inducing remission in patients 


with severe ANCA-associated vasculitis. They advised that methotrexate 


is an alternative to cyclophosphamide in some situations where there is 


localised disease, but noted it is associated with a higher risk of relapse. 


The ongoing MYCYC trial is comparing mycophenolate mofetil, another 


alternative, with cyclophosphamide. 


5.2 The professional groups and clinical specialists advised that rituximab is 


currently used to induce remission in refractory disease (that is, disease 


that has remained active despite cyclophosphamide and glucocorticoids). 


Rituximab is also currently used as to induce remission at time of first 


relapse. Because of cyclophosphamide’s adverse-event profile, rituximab 


is likely to be used as a first-line remission induction agent in people who 


cannot tolerate cyclophosphamide, people who wish to preserve their 


fertility and those with any previous uroepithelial malignancy. 


5.3 The professional groups and clinical specialists considered the UK/Europe 


and USA-based trials with rituximab to be representative of the UK 


population and practice except that, by including significant renal disease, 


the trials may have been less representative of the patient group with 


disease limited to ear, nose and throat. Evidence from the RITUXVAS and 


RAVE trials suggested that although rituximab was not superior to 


cyclophosphamide in inducing remission, it was perceived by the 


professional groups to be associated with fewer severe adverse events. 


Reported side effects include infusion reactions, which are readily 


managed. In the short term, adverse reactions such as infection, and 


neutropenia, are the same for rituximab and cyclophosphamide. Severe 


lung injury of unknown cause has been reported in a few cases after 


treatment with rituximab and hepatitis B reactivation has been reported.  
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5.4 The professional groups and clinical specialists noted that clinical trials 


have not addressed the potential for long-term harm with rituximab. The 


long-term safety of repeated courses of rituximab is not known (that is, the 


cumulative risks of long-term ongoing B-cell depletion on normal immune 


function). Any side effects directly related to B-cell depletion with rituximab 


are unlikely to recover in the short term (for example, 


hypogammaglobulinaemia). Late-onset neutropenia is another potential 


adverse event that may not be adequately captured in clinical trials. 


5.5 The professional groups and clinical specialists indicated that patients 


with the disease are best treated in secondary or tertiary care specialist 


clinics. Although rituximab is already used, they noted that funding 


difficulties may exist and there is variation around the UK, and were aware 


of the NHS Commissioning draft report on rituximab in ANCA-associated 


vasculitis (which has subsequently been finalised and published). No 


additional resources will be required because of the shorter course of 


treatment for rituximab (2–4 infusions, depending on local protocol), than 


usually required for cyclophosphamide (7–10 monthly infusions). 


Rituximab requires fewer concomitant drugs (for example, anti-emetics). 


5.6 The submissions from the British Society of Paediatric and Adolescent 


Rheumatology and British Association for Paediatric Nephrology focused 


on treating children with ANCA-associated vasculitis. Because the 


European Medicines Agency’s Committee for Medicinal Products for 


Human Use has issued a positive opinion for rituximab in combination 


with glucocorticoids to treat severe, active granulomatosis with polyangiitis 


and microscopic polyangiitis specifically in adults , only the elements of 


the 2 submissions that are also relevant to the adult population have been 


summarised here. 


5.7 The patient groups and patient expert advised that many patients with 


vasculitis experience long-term effects of both the disease and its 


treatment. In addition to the adverse events associated with 
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cyclophosphamide described earlier, long-term use of prednisolone can 


cause diabetes, weight gain, cataracts and osteoporosis. Although many 


patients return to normal or near-normal life, others experience permanent 


damage such as impaired kidney function (possibly requiring dialysis or 


transplant), damage to the upper and lower respiratory tract, impaired 


hearing and loss of balance, loss of vision, and problems associated with 


neuropathy (for example, loss of mobility and pain). Most patients suffer 


from severe fatigue. These disabilities may be combined in one individual, 


leading to poor quality of life and possible inability to work (particularly 


where there are frequent relapses of the disease). Coping with vasculitis 


can have a profound effect on mental state, and can strain relationships 


with partners, family, friends and employers. 


5.8 The patient organisation noted that all patients with vasculitis hope for a 


cure, or at least permanent remission. Some people who have received 


rituximab suggest that it gives them an immediate psychological lift, and 


for many it has had a profoundly life-changing effect (see appendix to the 


Vasculitis UK’s submission). The patient perception is that rituximab can 


help to avoid further organ damage, has fewer side effects than other 


remission-inducing drugs, is highly effective in both initial induction and 


treating relapse, and is effective in reducing hospital in-patient stays 


(which has practical and financial implications for patients who are not 


well and surviving on welfare benefits), in lowering exposure to cytotoxic 


cyclophosphamide, reducing steroids dependence and producing longer 


periods of remission. However, a patient expert noted that some patients 


react to the infusions, the long infusion time and problems have been 


reported with white-cell counts and immunoglobulin levels, and that the 


long-term side effects have not yet been identified. 


6 Cost-effectiveness evidence 


6.1 The manufacturer’s systematic review did not identify any studies that 


reported on the cost effectiveness of treatment for granulomatosis with 
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polyangiitis and microscopic polyangiitis. The manufacturer therefore 


submitted a de novo model, which it subsequently updated in its 


clarification response, that evaluated the cost effectiveness of rituximab 


compared with cyclophosphamide in patients with ANCA-associated 


vasculitis. The manufacturer restricted its analysis to inducing remission 


only and not treating flares or maintenance therapy, in line with its 


anticipated European marketing authorisation for this indication. The base 


case included the population from RAVE, and subgroup analyses 


investigated patients with newly diagnosed disease and with relapsing 


disease. A separate subgroup analysis estimated the cost effectiveness of 


rituximab in patients for whom cyclophosphamide was not considered to 


be the standard of care (because this group was not represented in 


RAVE). The analysis was conducted from an NHS and personal and 


social services perspective. A lifetime horizon was used and a 3.5% 


discount rate was adopted for health benefits and costs. 


6.2 The manufacturer developed a Markov model with a similar design to that 


used in another NICE technology appraisal (NICE technology appraisal 


guidance 247 ‘Tocilizumab for the treatment of rheumatoid arthritis [rapid 


review of technology appraisal guidance 198]). It consists of 4 different 


health states: non- remission, complete remission, uncontrolled disease 


and death (see figure 3). ‘Complete remission’ reflects treatment success 


as assessed in RAVE, ‘non-remission’ reflects non-attainment of 


remission and ‘uncontrolled disease’ reflects a state of worse health that 


patients enter after the simulated treatment options have been exhausted. 
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 Figure 3 Structure of manufacturer’s economic model 


 
AZA, azathioprine; CYC, cyclophosphamide; RTX, rituximab 
Source: page 47 of ERG report 
 


6.3 Patients enter the model in the non-remission health state, receive 


induction therapy and either transition to the complete remission health 


state (if they experience remission) or remain in the non-remission health 


state (if they do not experience remission). During each 6-month cycle, 


moving from one treatment to the next in each arm’s sequence is 


triggered either by failing to attain complete remission or by the patient 


eventually relapsing. After receiving all possible treatment options, 


patients enter after the uncontrolled disease health state. The base-case 


analysis was designed to compare 2 sequences of treatments: 


  In the ‘standard of care’ sequence, patients receive cyclophosphamide 


as induction therapy. Patients who experience remission with 


cyclophosphamide switch to azathioprine during remission. Patients 


who do not experience remission, or who relapse, receive another 
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course of cyclophosphamide. Clinical specialist advice to the 


manufacturer was that a maximum of 2 courses of cyclophosphamide 


would be used in standard clinical practice. The manufacturer assumed 


that 72% of patients receive cyclophosphamide intravenously, with the 


remainder receiving it orally. 


 In the intervention sequence, patients receive rituximab as a first-line 


induction treatment. Patients who experience remission do not receive 


any further treatment until relapse. Patients who do not experience 


complete remission receive a further course of rituximab (based on 


expert opinion because RAVE did not investigate the effects of 


retreatment). Patients who respond to rituximab are not eligible for 


retreatment upon relapse because this is outside the scope of the 


anticipated European marketing authorisation. After relapse following 1 


or 2 cycles of rituximab, patients receive 1 course of cyclophosphamide 


(it was assumed that 72% of patients receive cyclophosphamide 


intravenously, with the remainder receiving it orally). 


After receiving all available induction treatments in the treatment 


sequence, patients enter the ‘uncontrolled disease’ health state and 


receive best supportive care. 


6.4 The transition probabilities in the manufacturer’s base-case model were 


based on the primary endpoints from RAVE. A constant rate of relapse 


was applied in the model and it was assumed that the second course of 


treatment was associated with a lower probability of achieving remission 


than the first course. The manufacturer estimated the probability of 


experiencing remission with the second course of treatment using RAVE 


results from the subgroup of patients with relapsing disease. The same 


relative risk was used for retreatment with rituximab and with 


cyclophosphamide. Transition probabilities for adverse events were also 


based on RAVE data. Disease-specific mortality risks in the 


manufacturer’s economic model were derived from a retrospective cohort 


study of UK patients with ANCA-associated vasculitis. 
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6.5 The costs used in the manufacturer’s economic model comprised 


treatment-associated costs plus health state costs. Cost data (excluding 


drug costs) were largely derived from National Reference Costs. Drug 


costs were derived from British National Formulary Number 64. Average 


drug costs per cycle were £4689.78 for rituximab, £99.15 for oral 


cyclophosphamide, £110.84 for intravenous cyclophosphamide, £44.17 


for azathioprine, £28.01 for methylprednisone, £1497.96for prednisone, 


£21.38 for trimethoprim, £25.32 for methotrexate and £459.90 for 


mycophenolate mofetil. Treatment administration costs per cycle were 


£721.16 for rituximab and £1802.89 for intravenous cyclophosphamide 


and it was assumed that these included monitoring costs for rituximab and 


intravenous cyclophosphamide. Monitoring costs for oral 


cyclophosphamide and azathioprine were £108. The per-cycle cost of 


best supportive care for patients with uncontrolled disease was £4415.73. 


Health state costs were £781.18 for the remission health state and 


£6312.09 for the non-remission and uncontrolled disease health states. 


6.6 The manufacturer’s systematic review did not identify any relevant studies 


that reported usable utility values. Health-related quality of life data were 


collected in RAVE using the SF-36 questionnaire, which was administered 


at baseline and at 6 months. The SF-36 scores were converted from the 


non-remission and remission health states to the EQ-5D in a post-hoc 


analysis using a published model [Ara and Brazier 2008] and adjusted for 


age. Disutility adjustments were applied for adverse events. 


6.7 The manufacturer’s updated base-case results provided at clarification 


showed that treating ANCA-associated vasculitis using rituximab 


increased the cost of treatment but was associated with more quality-


adjusted life years (QALYs) than cyclophosphamide (table 8).The 


manufacturer’s incremental cost-effectiveness ratio (ICER) for the 


comparison of rituximab with cyclophosphamide in patients with ANCA-


associated vasculitis was £8544 per QALY gained (incremental costs 


£1391; incremental QALYs 0.1628). 
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Table 8 Manufacturer’s base-case results 


 Total 
costs (£) 


Total 
LYG 


Total 
QALYs 


Incr. 
costs (£) 


Incr. 
LYG 


Incr. 
QALYs 


ICER (£ per 
QALY 
gained) 


Rituximab 97,819 11.82 8.19     


Cyclophosphamide 95,819 11.78 8.03 1391 0.0422 0.1628 8544 


ICER, incremental cost-effectiveness ratio; incr., incremental; LYG, life years gained; QALY, quality-
adjusted life year 
Source: page 43 of the manufacturer’s clarification 


 


6.8 In its response to clarification, the manufacturer provided updated cost-


effectiveness results for the comparison of rituximab and 


cyclophosphamide from its subgroup analyses on patients with newly 


diagnosed ANCA-associated vasculitis and those with relapsing disease 


(table 9). Using the base-case number of cyclophosphamide cycles 


(2 cycles for standard of care and 1 cycle for intervention), the ICERs 


were £55,175 per QALY gained for the newly diagnosed subgroup and 


£43,003 per QALY gained for the subgroup with relapsing disease. When 


it was assumed that all newly diagnosed patients received 2 courses of 


cyclophosphamide (regardless of treatment-sequence arm), the ICER 


decreased to £1274 per QALY gained. When it was assumed that patients 


in the relapsing subgroup would be unable to tolerate additional 


cyclophosphamide courses, the ICER decreased to £12,556 per QALY 


gained. Incremental costs and QALYs were not reported for these 


analyses. The manufacturer advised that the results should be interpreted 


with a degree of caution because of low patient numbers (approximately 


50 in each arm). The manufacturer confirmed that rituximab dominated 


best supportive care (that is, it cost less but was more effective) in 


patients who were unable to tolerate cyclophosphamide (incremental 


costs −£4885; incremental QALYs 0.5386). 
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Table 9 Manufacturer’s subgroup analysis results 


Subgroup 


Number of 
cyclophosphamide 
courses Manufacturer’s rationale 


ICER (£ per 
QALY gained) 


Newly diagnosed 
patients 


Standard of care – 2 
Intervention – 1 


Base-case number of 
cyclophosphamide cycles 55,175 


Standard of care – 2 
Intervention – 2 


More plausible number of 
cyclophosphamide cycles for 
this subgroup 1274 


Relapsing 
patients 


Standard of care – 2 
Intervention – 1 


Base-case number of 
cyclophosphamide cycles 43,003 


Standard of care – 0 
Intervention – 0 


More plausible number of 
cyclophosphamide cycles for 
this subgroup 12,556 


ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year 
Source: page 44 of the manufacturer’s clarification response 


 


6.9 The manufacturer performed probabilistic sensitivity analyses to explore 


uncertainty around the model’s key variables in the base case and 


estimated in its original submission that the probability of rituximab being 


cost-effective compared with cyclophosphamide in patients with ANCA-


associated vasculitis was 57.8% at £20,000 per QALY gained and 64.6% 


at £30,000 per QALY gained. The manufacturer did not describe the 


probability of cost effectiveness in its clarification response. 


6.10 The manufacturer did one-way deterministic sensitivity analyses to 


explore the structural uncertainty associated with the model (table 10). 


The manufacturer reported that its economic model was robust to 


changes in the main parameters such as health state costs, patient 


characteristics, the proportion of patients receiving cyclophosphamide 


intravenously rather than orally, and assuming equal remission rates for 


rituximab and cyclophosphamide. It indicated that the assumed offset of 


future costs was a key driver of the model (because of costs in the 


uncontrolled disease state). 
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Table 10 Manufacturer’s deterministic sensitivity analysis results 


Scenario/parameter 
 


Base case Tested values 
ICER 


(£/QALY) 


Cyclophosphamide complete remission 


rate is equal to rituximab 


 
0.5306 0.6364 24,656 


Removal of degradation rate for 


cyclophosphamide and rituximab 


 CYC_2 - 0.4200 


RTX – 0.4138 


CYC_2 -0.5306 


RTX_2 -0.6364 12,556 


Standardised mortality ratio – set equal in 


all health states  


NR 


CR 


UD 


4.8 


4.32 


5.28 


 


4.8 


 


7836 


Standardised mortality ratio – improve in 


CR and worsen in UD 


 


NR 


CR 


UD 


4.8 


4.32 


5.28 


4.8 


3.36 


6.24 


9313 


Uncontrolled disease utility  0.67 0.75 14,404 


   0.58 5800 


Intravenous wastage  None 100% 9,954 


% of intravenous pulse therapy  72% 33% 12,753 


   50% 10,918 


   100% 5522 


Patient mean weight  67 kg 87 kg 12,618 


Number of rituximab infusions  4 2 5570 


Frequency of consultant visits (per cycle) 
 


 +50% 


Rituximab 


dominates 


   -50% 22,176 


CYC, cyclophosphamide; NR, no remission; CR, complete remission; RTX, rituximab; UD, 
uncontrolled disease  
Source: page 43 of the manufacturer’s clarification response 


 


6.11 The manufacturer presented results for its scenario analysis results 


(table 11) and noted that the cost-effectiveness estimates were 


particularly sensitive to changes in treatment sequence because of the 


small differences in costs and benefits. 
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Table 11 Manufacturer’s scenario analysis results 


Parameter/attribute Base case Tested values ICER 


Number of 


cyclophosphamide courses 


Standard of care – 2 


Intervention – 1 


Standard of care – 1 


Intervention – 0 £23,634 


 


Standard of care – 2 


Intervention – 0 


Rituximab 


dominated 


 


Standard of care – 2 


Intervention – 2 


Rituximab 


dominates 


 


Standard of care – 1 


Intervention – 1 


Rituximab 


dominates 


Which patients are offered 


a second course of 


rituximab? 


No remission No patients £7197 


 


Relapsing patients 


only £9503 


 All patients £9664 


Source: page 44 of the manufacturer’s clarification response 


 


ERG’s critique 


6.12 The ERG found that the manufacturer’s economic model generally 


followed NICE’s reference case but noted that not all comparators had 


been included, and that it may have been more appropriate to consider 


intravenous cyclophosphamide as the primary comparator because of its 


lower adverse-event risk, and lower cumulative dose potentially allowing 


additional courses of treatment. The ERG described some uncertainties in 


the model’s population. It considered the manufacturer’s decision to focus 


on severe microscopic polyangiitis and granulomatosis with polyangiitis to 


be appropriate given that this is the population specified in the anticipated 


European marketing authorisation and given the populations in RAVE and 


RITUXVAS. However, the ERG was aware that there is no clear definition 


of severe disease, and that the definition of severity used in RAVE was 


closer to that classified as generalised disease in the guidelines. The ERG 


also noted that RAVE excluded patients with severe renal disease and 


other life-threatening forms of the disease, meaning that the clinical 


evidence submitted by the manufacturer did not cover the full population 


with severe disease. The ERG was also concerned that the manufacturer 


had used values for weight and body surface area that would be likely to 


underestimate those of the UK population with ANCA-associated 


vasculitis. 
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6.13 The ERG expressed concerns about the treatment sequences used in the 


manufacturer’s economic model: 


 The ERG had concerns about the assumption that patients would only 


receive 2 courses of cyclophosphamide. 


 The ERG was unsure why rituximab must only be considered as the 


first induction treatment received in the manufacturer’s economic 


model. It believed it was relevant to consider the relative cost-


effectiveness of rituximab used before and after cyclophosphamide in 


the treatment pathway. It noted that the NHS Commissioning Board 


recommended rituximab as first-line treatment in newly diagnosed 


patients only where avoiding cyclophosphamide is desirable. 


 Clinical specialist advice received by the ERG suggested that it would 


be unlikely that patients who did not respond to an initial course of 


rituximab would receive a second course (because of a lack of 


evidence) and they would instead receive an alternative treatment.  


 Although it may be clinically reasonable to assume that a patient who 


previously responded well to rituximab would receive it again upon 


relapse, there is currently no published evidence to support this.  


Based upon clinical specialist advice, the ERG believed that the results 


presented by the manufacturer should be approached with considerable 


caution because other more appropriate treatment sequences exist, which 


have not been modelled by the manufacturer. 


6.14 Clinical specialist advice to the ERG suggested that it was very unlikely 


that patients who experience remission after treatment with rituximab 


would not receive subsequent maintenance therapy. The ERG noted that 


it would seem appropriate to assume that patients who experience 


remission with rituximab then receive maintenance therapy with 


azathioprine or methotrexate, but that the manufacturer had not included 


maintenance treatment for patients who experienced remission after 


receiving rituximab in its economic model. 
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6.15 The ERG was aware that the manufacturer had not modelled different 


severities of relapse, despite the availability of data from RAVE for minor 


and major flares. The ERG’s clinical specialists advised that treatment 


options and the subsequent disease pathway depend critically upon 


severity of relapse. The ERG noted that the manufacturer had assumed 


that all relapses lead to immediate retreatment with cyclophosphamide or 


rituximab because it believed almost all minor relapses would lead to 


major relapse requiring retreatment. However, the ERG received clinical 


specialist advice that minor relapses may be controlled in other ways (for 


example, an increase in corticosteroid dose) and not all patients would 


progress to a major relapse. 


6.16 The ERG had concerns about how the manufacturer had modelled 


treatment for patients who exhausted treatment with rituximab and 


cyclophosphamide and progressed to the uncontrolled disease state. The 


ERG believed it would be more appropriate to have included a health 


state for non-complete remission (that is, when corticosteroids and other 


less immunosuppressive treatments are still used). It considered that the 


failure to model different levels of treatment response and unrealistically 


high relapse rates may lead to patients in both treatment sequences 


entering the uncontrolled disease state inappropriately quickly. The ERG 


stated that ideally the manufacturer’s model would have included 


additional lines of treatment, such as mycophenolate mofetil, leflunomide, 


azathioprine and methotrexate, because clinical specialist advice received 


by the ERG suggested that these treatments are likely to be included in 


the lifetime treatment sequences for patients with generalised, severe 


ANCA-associated vasculitis. The ERG also believed that these patients 


would experience disease that was partially controlled through treatment 


and that the health state would involve a higher utility score than that 


assumed by the manufacturer for uncontrolled disease. The ERG 


indicated that costs for this health state would be lower than those 


assumed by the manufacturer because it was unlikely patients would have 
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outpatient appointments to receive specialist palliative care every 


1.5 weeks. 


6.17 The ERG described several concerns about the costs used in the 


manufacturer’s economic model. It stated that health state costs are 


largest proportion of total costs generated by the manufacturer’s 


economic model (93% for the cyclophosphamide group and 89% for the 


rituximab group in the manufacturer’s base case analysis) and noted the 


importance of these on the cost-effectiveness results. The ERG noted that 


certain costs (including some tests and total number of outpatient 


appointments) were not realistic and believed that these costs were 


substantially overestimated by the manufacturer, creating a significant 


bias in favour of rituximab. The ERG also considered that the 


manufacturer’s approach to estimating the drug costs may be biased in 


favour of the rituximab group (by overestimating the amount of oral 


cyclophosphamide used in a typical treatment course), and noted that 


wastage costs had not been included in the manufacturer’s base-case 


analysis. 


6.18 For further details of the ERG’s critique of the manufacturer’s economic 


analysis, see section 5.3 of the ERG report. 


ERG’s exploratory analyses 


6.19 The ERG corrected several apparent technical errors in the 


manufacturer’s economic model, which included using costs of 


prednisolone instead of prednisone in line with UK clinical practice. Other 


cost changes were for cyclophosphamide, trimethoprim and blood tests. 


The ERG also adjusted the utility value for pneumonia, the relapse rate 


numbers at risk, distributions for cost parameters, distributions for 


standardised mortality rates and outpatient appointments, and the 


mortality risk for patients aged 91 years and older in the uncontrolled 


disease health state. Cumulatively, these changes decreased the ICER 


for the comparison of rituximab with cyclophosphamide for all patients 


with ANCA-associated vasculitis. The ERG’s ICER was £6006 per QALY 
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gained (incremental costs £986; incremental QALYs 0.1642) compared 


with the manufacturer’s base-case ICER of £8544 per QALY gained 


(incremental costs £1391; incremental QALYs 0.1628). Replacing the cost 


of prednisone with the cost of prednisolone had the greatest impact. 


6.20 In further exploratory analyses, the ERG altered several parameter values 


in the manufacturer’s economic model: 


 Body surface area and weight were increased to better reflect patients 


in RAVE. 


 It was assumed that patients who experienced remission after receiving 


rituximab would receive azathioprine maintenance treatment at the 


same dosage at patients who experienced remission after 


cyclophosphamide. 


 Relapse rates were re-estimated based on data from patients receiving 


cyclophosphamide in RAVE who experienced severe flares to reflect 


the assumption that only severe flares would lead to renewed induction 


treatment. Given the assumption that patients receiving rituximab 


induction treatment also received azathioprine maintenance, the same 


relapse rate was applied to patients in the rituximab group and patients 


in the cyclophosphamide group. 


 Costs and utility values in the uncontrolled disease state were 


amended to reflect that patients in this state are likely to have some 


disease control. 


 The number and costs of routine tests were amended to reflect 


recommendations in published guidelines. 


 Methylprednisolone administration costs were increased. 


 Costs of X-rays and computerised tomography scans were taken from 


NHS reference costs. 


 Wastage costs were included. 


 Number of outpatient appointments was reduced. 
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Upon adding these changes in the manufacturer’s economic model to 


those described in section 6.18, the ERG’s cumulative ICER further 


increased to £26,347 per QALY gained (incremental costs £5704; 


incremental QALYs 0.2165) for the comparison of rituximab with 


cyclophosphamide for the full population of patients with ANCA-


associated vasculitis. 


6.21 The ERG modelled several treatment sequences that it considered to be 


more appropriate than those in the manufacturer’s submission, and these 


are described in sections 6.21–6.25. The ERG investigated how different 


treatment sequences could impact on the cost-effectiveness estimates for 


the full patient population with ANCA-associated vasculitis in the 


manufacturer’s economic model (table 12). Adding rituximab to the 


treatment sequence after 2 courses of cyclophosphamide gave an ICER 


of £12,075 per QALY gained (incremental costs £3894; incremental 


QALYs 0.32). Using rituximab after 1 course of cyclophosphamide 


increased the ICER to £69,710 per QALY gained (incremental costs £355; 


incremental QALYs 0.0051) compared with using it after 2 courses. Using 


rituximab as first-line treatment further increased the ICER to £127,456 


per QALY gained (incremental costs £579; incremental QALYs 0.0045) 


compared with using rituximab second line. At £30,000 per QALY gained, 


the probability of rituximab being cost effective after 2 courses of 


cyclophosphamide was 58.3%. The probability of excluding rituximab from 


the treatment sequence being cost effective was 11.7%. 


Table 12 ERG’s exploratory analyses: alternative treatment sequences for the 
full population 


Treatment sequence Total 
costs 


Total 
QALYs 


Incremental 
QALYs 


Incremental 
costs 


ICER (£ 
per QALY 
gained) 


CYC  CYC  BSC 18,927 8.5810 – – – 


CYC  CYC  RTX  BSC 22,821 8.9035 0.32 3894 12,075 


CYC  RTX  CYC  BSC 23,176 8.9086 0.0051 355 69,710 


RTX  CYC  CYC  BSC 23,755 8.9131 0.0045 579 127,456 


BSC, best supportive care; CYC, cyclophosphamide; RTX, rituximab 
Source: page 108 of the ERG’s report 
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6.22 The ERG did exploratory analyses for the population with newly 


diagnosed ANCA-associated vasculitis (table 13). Adding rituximab to the 


treatment sequence after 2 courses of cyclophosphamide gave an ICER 


of £12,851 per QALY gained (incremental costs £3783; incremental 


QALYs 0.29). Using rituximab after 1 course of cyclophosphamide 


increased the ICER to £81,604 per QALY gained (incremental costs £364; 


incremental QALYs 0.0045) compared with using rituximab after 


2 courses of cyclophosphamide. The ICER for using rituximab as a first-


line treatment further increased the ICER to £317,038 per QALY gained 


(incremental costs £843; incremental QALYs 0.0027) compared with 


using rituximab second line. At £30,000 per QALY gained, the probability 


that using rituximab after 2 courses of cyclophosphamide was cost 


effective in patients with newly diagnosed disease was 59.7%. The 


probability of excluding rituximab from the treatment sequence being cost 


effective was 13.9%. 


Table 13 ERG’s exploratory subgroup analyses: alternative treatment 
sequences for the newly diagnosed population 


Treatment sequence Total 
costs 


Total 
QALYs 


Incremental 
QALYs 


Incremental 
costs 


ICER (£ 
per QALY 
gained) 


CYC  CYC  BSC 18,646 8.6491 – – – 


CYC  CYC  RTX  BSC 22,429 8.9435 0.29 3783 12,851 


CYC  RTX  CYC  BSC 22,794 8.9480 0.0045 364 81,604 


RTX  CYC  CYC  BSC 23,637 8.9507 0.0027 843 317,038 


BSC, best supportive care; CYC, cyclophosphamide; RTX, rituximab 
Source: page 110 of the ERG’s report 
 


6.23 The ERG did exploratory analyses on the population of patients with 


recurrent ANCA-associated vasculitis who were eligible for further 


treatment with cyclophosphamide (table 14). Adding rituximab to the 


treatment sequence after cyclophosphamide gave an ICER of £11,129 


per QALY gained (incremental costs £4702; incremental QALYs 0.4225). 


The ICER for rituximab as first-line treatment was £51,842 per QALY 


gained (incremental costs £325; incremental QALYs 0.0063) compared 
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with second-line treatment. The probability of rituximab being cost 


effective after 1 course of cyclophosphamide was 51.3% at £30,000 per 


QALY gained. The probability of excluding rituximab from the treatment 


sequence being cost effective is 10.4%. 


Table 14 ERG’s exploratory subgroup analyses: alternative treatment 
sequences for patients with recurrent disease and eligible for additional 
cyclophosphamide 


Treatment sequence Total 
costs 


Total 
QALYs 


Incremental 
QALYs 


Incremental 
costs 


ICER (£ 
per QALY 
gained) 


CYC  BSC 17,593 8.2548 – – – 


CYC  RTX  BSC 22,296 8.6773 0.4225 4702 11,129 


RTX  CYC  BSC 22,621 8.6836 0.0063 325 51,842 


BSC, best supportive care; CYC, cyclophosphamide; RTX, rituximab 
Source: page 112 of the ERG’s report 
 


6.24 The ERG did exploratory analyses on the population of patients with 


recurrent ANCA-associated vasculitis who were ineligible for further 


cyclophosphamide treatment (table 15). Using rituximab instead of best 


supportive care gave an ICER of £10,699 per QALY gained (incremental 


costs £5385; incremental QALYs 0.5033). The ERG assumed that 


patients who could not tolerate further cyclophosphamide treatment and 


were receiving best supportive care moved directly to a low-grade disease 


health state (with partial disease control), and explained that this 


assumption limited the analysis because active comparators were 


excluded. At £30,000 per QALY gained, the probability of rituximab being 


cost effective was 90.4%. The probability of excluding rituximab from the 


treatment sequence being cost effective was 9.6%. 


Table 15 ERG’s exploratory subgroup analyses: alternative treatment 
sequence for patients with recurrent disease and ineligible for additional 
cyclophosphamide 


Treatment 
sequence 


Total 
costs 


Total 
QALYs 


Incremental 
QALYs 


Incremental 
costs 


ICER (£ 
per QALY 
gained) 


BSC 15,747 7.9379 – – – 


RTX  BSC 21,132 8.4412 0.5033 5385 10,699 


BSC, best supportive care; CYC, cyclophosphamide; RTX, rituximab 
Source: page 114 of the ERG’s report 
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6.25 The ERG did an exploratory subgroup analysis on patients who were 


unable to tolerate cyclophosphamide (table 16). This subgroup did not 


necessarily have recurrent disease, but could not take cyclophosphamide 


for a reason other than exceeding the maximum recommended lifetime 


cumulative dose. Model parameter inputs were based on the full patient 


population in RAVE. Using rituximab instead of best supportive care gave 


an ICER of £11,277 per QALY gained (incremental costs £5437; 


incremental QALYs 0.48). The ERG assumed that patients who could not 


tolerate further cyclophosphamide treatment and were receiving best 


supportive care moved directly to a low-grade disease health state (with 


partial disease control), and explained that this assumption limited the 


analysis because active comparators were excluded. At £30,000 per 


QALY gained, the probability of rituximab being cost effective in patients 


who cannot tolerate cyclophosphamide was 90.5%. The probability of 


excluding rituximab from the treatment sequence being cost effective was 


9.5%.  


Table 16 ERG’s exploratory subgroup analyses: alternative treatment 
sequence for patients who are intolerant to cyclophosphamide 


Treatment 
sequence 


Total 
costs 


Total 
QALYs 


Incremental 
QALYs 


Incremental 
costs 


ICER (£ per 
QALY gained) 


BSC 15,747 7.9379 – – – 


RTX  BSC 21,184 8.4200 0.48  5437 11,277 


BSC, best supportive care; CYC, cyclophosphamide; RTX, rituximab 
Source: page 116 of the ERG’s report 
 


6.26 After receiving feedback from clinical specialists on its exploratory 


analyses, the ERG did other scenario analyses on the full patient 


population to further explore uncertainty associated with some parameters 


used in the economic model (table 17). The parameters tested were: 


reduced administration costs for methylprednisone and cyclophosphamide 


(because of shorter infusion time); substituting co-trimoxazole for 


trimethoprim; fewer cyclophosphamide infusions (6 instead of 10); and 


increased weight and body surface (to reflect the UK population with 


ANCA-associated vasculitis). These amendments had little cumulative 
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impact on ICER for adding rituximab to the treatment sequence after 2 


courses of cyclophosphamide treatment, which increased slightly from 


£12,075 per QALY gained (ERG’s base-case ICER) to £12,670 per QALY 


gained. However, the cumulative ICERs for using rituximab earlier in the 


treatment sequence increased more markedly because of reduced costs 


for intravenous cyclophosphamide and increased costs for rituximab 


(owing to higher body surface area). The ICER for using rituximab after 


1 course of cyclophosphamide was £117,545 per QALY gained compared 


with after 2 courses of cyclophosphamide, and the ICER for using 


rituximab as first-line treatment was £191,013 per QALY gained compared 


with using it as second-line treatment. The ERG anticipated that these 


findings using the full patient population would be mirrored in the 


subgroups of patients who were newly diagnosed or had recurrent 


disease. 


Table 17 ERG’s additional exploratory scenario analyses (full population) 


Treatment sequence ERG’s base-case ICER 
(£/QALY gained) 


Cumulative ICER for 
additional scenario 
analyses (£/QALY gained) 


CYC  CYC  BSC – – 


CYC  CYC  RTX  BSC 12,075 12,670 


CYC  RTX  CYC  BSC 69,710 117,545 


RTX  CYC  CYC  BSC 127,456 191,013 


BSC, best supportive care; CYC, cyclophosphamide; RTX, rituximab 
Source: page 120 of the ERG’s report 


7 Equality issues 


7.1 During the draft scope consultation and in consultee submissions, it was 


suggested that children should be included in the population. However, 


the anticipated wording of the European marketing authorisation specifies 


treatment for adults so this does not represent a potential equality issue 


that would need to be addressed by the Committee because rituximab will 


only be appraised within its licensed indication. 


7.2 During the scoping process, it was noted that there might be an increase 


in vasculitis in first- or second-generation immigrant populations. 
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Consultees also stated that because this treatment is administered 


intravenously, there might be difficulties in accessing treatment for 


patients with transport concerns (such as those living in rural areas, with 


financial issues, or with physical disabilities). These issues fall outside the 


remit of a NICE technology appraisal, and it is not expected that an 


appraisal will impose any restrictions in terms of the locality of patients or 


otherwise limit access for people with a disability. 


8 Innovation 


8.1 The manufacturer explained that rituximab is the first monoclonal antibody 


to be approved for treating vasculitis, which may encourage additional 


medicines to be studied and provide a step change in managing the 


condition. The manufacturer’s submission stated that it is known that 


cyclophosphamide reduces the fertility in both males and females but 


current alternative induction agents are considered less effective, whereas 


rituximab is not inferior to cyclophosphamide and maintains patients’ 


fertility. The manufacturer stated that the benefit to patients of maintaining 


fertility while treating the disease effectively cannot currently be captured 


in the QALY. 


9 Authors 


Linda Landells 


Technical Lead 


Sally Doss 


Technical Adviser 


with input from the Lead Team (Simon Dixon, Alexander Dyker, Paddy Storrie). 







CONFIDENTIAL UNTIL PUBLICATION 


National Institute for Health and Care Excellence 43 of 48 


Premeeting briefing – Anti-neutrophil cytoplasmic antibody-associated vasculitis: rituximab in 
combination with corticosteroids 


Issue date: June 2013 


Appendix A: Supporting evidence 


Related NICE guidance 


There is no related guidance for this technology. 
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Appendix B: Clinical efficacy section of the draft European 


public assessment report 


2.5.3. Discussion on clinical efficacy 
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2.5.4. Conclusions on the clinical efficacy 
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contended that it is appropriate to assume that all relapses lead to re-induction treatment (Clarification 


Response,
20


 p.11): 


“Our economic model defines all relapses as necessitating treatment with CYC or RTX (depending on 


which arm patients are in). We chose to use this assumption because, although in reality patient 


progression in AAV is a complicated path with a variety of events possible, our main trial does not 


capture this complexity. We felt it was more appropriate to develop a simple model whose parameters 


can be varied in sensitivity analysis.  


 


The clinical expert we consulted said that with close monitoring, most relapses are identified while 


they are still mild, and if left untreated most of these will subsequently develop into major relapses. 


This means that in clinical practice, although some patients experiencing a minor relapse may just 


have their steroid dose increased, almost all will ultimately have a more serious relapse justifying 


treatment (or retreatment) with CYC/RTX.  


 


Our clinical expert considers retreatment with CYC or RTX at the first sign of relapse. For example, if 


patient relapses whilst on CYC, treatment with RTX would be considered immediately to avoid 


irreversible harm potentially caused by waiting for the relapse to develop into a major one.  


 


Our economic model has not modelled different categories of relapse. Instead we assume that the 


majority of relapses will lead to retreatment with CYC or RTX (depending on arm). We acknowledge 


that some patients may not require retreatment with CYC or RTX immediately, but as we have no way 


of determining which minor relapses might eventually progress to major ones, nor what time scale 


such progression might happen on, we have not factored this distinction into our analysis.” 


 


This argument is contrary to the clinical advice received from the ERG’s clinical experts. However it 


is noted that “most relapses are identified while they are still mild, and if untreated most of these will 


subsequently develop into major relapses”. This appears to be key in the manufacturer’s argument in 


favour of assuming that all relapses lead to re-induction therapy. However, the ERG contends that 


mild relapses are likely to be treated, and therefore subsequent major relapse and re-induction 


treatment may be avoided. Hence, the ERG believes that it would be reasonable to assume that only 


major relapses lead to re-induction treatment. There are limitations to this assumption, as a minority 


of mild relapses may result in re-treatment with CYC or RTX, but the bias associated with this 


assumption is likely to be less than that associated with an assumption that all relapses lead to 


retreatment.   
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Data from the RAVE trial provided by the manufacturer show that 16 severe flares were observed in 


the RTX group in 838.1 participant months, compared to 12 severe flares in 801.4 participant months 


in the CYC group. This is associated with monthly relapse rates of 0.019 and 0.015 in the RTX and 


CYC groups respectively, which are equivalent to 6-month probabilities of relapse of 10.8% and 8.6% 


respectively. Applying these rates constantly over time leads to approximately 17-21% relapsing after 


1 year and 30-36% relapsing after 2 years. These rates appear to be closer (though still higher) to 


relapse rates reported in other relevant studies,
12,76


 and more closely reflect the expectations of the 


ERGs clinical experts. Such data are not available to the ERG for the “treatment naïve” and “recurrent 


disease” subgroups. The ERG anticipates that such evidence would involve very low event numbers 


and therefore would be highly uncertain. Therefore it may be preferable to assume similar relapse 


rates – given appropriate maintenance therapy – in these two groups. Clinical advice received by the 


ERG suggests that this would not be an inappropriate assumption, although it is possible that relapse 


rates may be higher for patients who have previous relapsed. Clinical advice received by the ERG also 


suggests that under an assumption that patients induced into remission by RTX received AZA 


maintenance therapy, assuming equal relapse rates in these patients and those induced by CYC (who 


subsequently receive AZA) would be reasonable. 


 


Mortality rates 


In the MS, it is assumed that the “base” SMR applied in the economic model is applicable to patients 


in the “non-remission” health state and an arbitrary ±10% is applied to this for patients in the 


“remission” and “uncontrolled disease” health states respectively. In their response to clarification 


questions the manufacturer noted that expert clinical opinion supported the notion that patients in 


clinical remission would have a better prognosis than patients with poor disease control (Clarification 


Response,
20


 p.34). However, it is worthy of note that this view does not appear to be universal: in a 


2012 paper clinical expert David Jayne states “Relapse does not increase the risk of end-stage renal 


disease or death”.
77


 The Lane et al. study is small in size and dated – however, given that life 


expectancy predicted by the manufacturer’s model seems reasonable and that the treatment of choice 


for vasculitis (CYC) has not changed substantially in recent years, the applied mortality rates based 


upon the Lane et al. (2005) study seem reasonable. It is debatable whether different rates should be 


applied to the different health states (particularly for the “uncontrolled disease” and “non-response” 


health states), but these differences lead to very marginal benefits for RTX and do not represent key 


drivers of the cost-effectiveness results.  


 


Adverse events 


AEs have relatively little impact in the manufacturer’s model. Although the ERG has identified 


problems with the way that these have been incorporated in the economic model (inconsistent utility 


score data, potentially inappropriate assumed durations of events) these are very unlikely to be key 
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drivers within the economic model. An issue which is potentially more important is that malignancies 


were not included in the economic model. However, in their response to clarification questions asked 


by the ERG the manufacturer stated that only two instances of malignancies were reported in the 


RAVE trial, and neither could be reliably related to RTX (see manufacturer’s Clarification 


Response,
20


 p.37).  


 


Utility scores 


The methods used by the manufacturer to estimate utility scores for the “complete remission” and 


“non-response” health states appear to be appropriate. It is not clear exactly which data from RAVE 


were used to inform these estimates – the ERG assumes that utilities for “remission” were estimated 


based upon data from patients who achieved complete remission at 6-months, but it is unclear whether 


utilities for “non-remission” included only data from non-responders at 6-months, or also included 


data from all patients at baseline. Given the clinical advice received by the ERG – that the 


“uncontrolled disease” health state is very rare and that a much more common non-remission health 


state could be described as low-grade “grumbling” disease – it appears that the utility associated with 


the “uncontrolled disease” health state may be underestimated. If this health state were replaced with 


a “grumbling disease” health state a higher utility score is likely to be appropriate. This may be 


marginally lower than the utility score experienced in the “non-remission” health state, in which 


patients are receiving CYC or RTX as induction treatment, but seems unlikely to be substantially 


lower. 


 


Drug costs 


Generally the costs of drugs included in the manufacturer’s economic model appear to have been 


calculated appropriately, particularly after revisions were made following the manufacturer’s response 


to clarification questions. However, in some cases the ERG believes costs could have been calculated 


more appropriately. 


 


Firstly, the cost of prednisone is included in the economic model for patients receiving RTX and 


patients receiving CYC. This reflects that prednisone was administered in the RAVE trial. However, 


the ERGs clinical advisors state that in the UK prednisolone rather than prednisone would be 


administered, and that 1mg of prednisone is equivalent to 1mg of prednisolone. The average cost per 


mg across each available oral formulation of prednisone is £0.43, compared to £0.02 for 


prednisolone.
63


 Because prednisolone (or prednisone) is given alongside both RTX and CYC the 


relative effect of applying this cost change in the manufacturer’s economic model is relatively small. 


However, because more courses of treatment are assumed to be given in the RTX arm of the model, 


the ICER is reduced. 
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Secondly, for RTX, CYC (oral and IV), AZA and trimethoprim costs were based upon recommended 


or licensed doses rather than the doses observed in the RAVE trial (see MS p.154-155),
8
 whereas for 


methylprednisolone and prednisone costs were based upon the average amount received in the RAVE 


study, with treatment groups combined (that is, it was assumed that the dose received was equal in 


patients treated with RTX and patients treated with CYC). It is logical to base methylprednisolone and 


prednisone doses on what was received in RAVE, since these treatments were tapered in patients who 


achieved remission and therefore part of the impact of a successful treatment is to reduce the use of 


these. Given this, it appears strange that a weighted average dose of methylprednisolone and 


prednisone was applied to both arms of the economic model – it would appear more appropriate to 


base the dose in each modelled treatment arm on the data from that treatment arm observed in the 


RAVE trial. However, Stone et al. state that while the prednisone and methylprednisolone doses 


appeared to be slightly lower in the RTX group in the RAVE trial, post-randomisation use was 


conditional on pre-randomisation use and thus the difference could not be clearly attributed to 


treatment difference.
78


 Therefore the manufacturer’s approach seems reasonable, and potentially 


conservative. 


Thirdly, the manufacturer’s approach to estimating the drug costs associated with RTX and CYC may 


be biased in favour of the RTX group. It is assumed that patients receive a full 6-month course of 


RTX and CYC treatment – that is four 375mg/m
2 


infusions of RTX, 2mg/kg/day of oral CYC and 10 


infusions of 15mg/kg of IV CYC. Although data provided by the manufacturer on the RAVE trial 


shows that 95% of patients in the RTX group and 99% of patients in the CYC group received at least 


75% of the planned dose, the mean cumulative doses appear to tell a different story. The mean 


cumulative dose of RTX during the original treatment period was 1,478.52mg/m
2
 (standard deviation 


123.63), very close to the 1,500mg/m
2 


that would have been received had the full dose been received. 


On the other hand, the mean cumulative dose of CYC was 15,234.02mg (standard deviation 


7,199.724), which, given the mean weight in the CYC group in RAVE of 87.88kg, is substantially 


below the full oral dose (32,098mg). It therefore appears that while it is reasonable to expect that 


patients treated with RTX will receive very close to the total dose recommended, for CYC this may 


not be true. The cost of CYC is relatively low, but assuming that the dose received is approximately 


half that suggested by a “full” dose increases the ICER appreciably, particularly if it is also assumed 


that the number of administrations of IV CYC is also approximately halved – however clinical advice 


received by the ERG suggests that if IV CYC is given it is more likely that a full 6-month course 


would be administered, though this may not always be the case, especially if patients achieve 


remission before the 6-month timepoint. This is discussed further in Section 6.1.4. 


Fourthly, patients taking oral or IV CYC are assumed to receive 400mg of trimethoprim as 


pneumocystis jiroveci prophylaxis based upon BSR guidelines (see MS p.152). It is assumed that this 
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prophylaxis is not given to patients treated with RTX. However, such treatment is recommended in 


the draft SmPC for RTX, as stated on p.19 of the MS.
8
 The cost of trimethoprim is very low (£21.38 


per cycle) and hence the inclusion of this cost in the RTX arm of the model will have a minimal 


impact. However, the ICER will increase marginally. 


In addition, the weight and BSA assumed in the manufacturer’s model impacts upon the cost-


effectiveness results. The mean BSA observed in the RAVE trial was 2.00m
2
 and the mean weight 


was 85.1kg (according to RAVE data on file provided by the manufacturer, though this was stated to 


be 87kg in the MS (see MS p.138)).
8,21


 The manufacturer claims that these are unrealistically high and 


instead use a BSA of 1.79m
2
 and a weight of 67.2kg in the economic model. The BSA figure is from a 


paper that attempts to estimate realistic BSAs for cancer patients in the UK (Sacco et al.).
56


 However, 


not only are cancer patients likely to be different to vasculitis patients, the median age of the 3,613 


patients included in the Sacco et al. study was 61 (the mean age is not given), compared to the mean 


age of 52.8 years in the RAVE trial. In addition, 40.7% of the patients included in the Sacco et al. 


study were male, compared to 50.3% in the RAVE trial. Sacco et al. found that males had higher 


BSAs than females, and that there was a negative correlation between BSA and age. Hence it seems 


likely that the BSA assumed for patients included in the manufacturer’s model could confidently be 


seen as an underestimate if the model was addressing a cancer population. Given that the model is 


addressing an ANCA-associated vasculitis population the suitability of the BSA assumption becomes 


even more uncertain, but even more likely to represent an underestimate. The source for 67.2kg 


weight figure used in the manufacturer’s model is not clear – it appears likely to have been taken from 


the Sacco et al. study, but a figure for average weight is not stated in that paper. Given that the 


assumed BSA appears to represent an underestimate, it is likely that the assumed weight is also 


underestimated. Increasing the weight and BSA included in the model to the averages observed in the 


RAVE trial leads to an appreciable increase in the ICER. 


The ERGs clinical advisors were concerned about the manufacturer’s assumption that 72% of patients 


treated with CYC received IV treatment, with 28% receiving oral treatment, based upon unreferenced 


market research (see MS p.161).
8
 Given the lower adverse event risk associated with IV CYC, and the 


lower cumulative dose allowing additional courses of treatment, the ERGs clinical advisors felt that 


IV CYC should be considered the primary comparator.  


Finally, the ERG is concerned that wastage has not been included in the manufacturer’s base case 


analysis, and that when wastage is included in sensitivity analysis it is not incorporated accurately, 


particularly because the required dose is dependent upon the assumed BSA. With an assumed BSA of 


1.79m
2 
the required RTX dose is 671mg per administration, thus one 500mg vial and two 100mg vials 


are sufficient. This is associated with a cost per course of £4,889.64, which is only marginally higher 


than the cost based upon no wastage of £4,689.78 – hence in this case including wastage does not 
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have a substantial impact upon the ICER. However, BSAs of 1.87m
2
 and above require RTX doses of 


more than 700mg per administration, thus one 500mg vial and three 100mg vials are required. Given 


that the BSA of 1.79m
2 
appears to be an underestimate and that the mean BSA observed in RAVE was 


2.00m
2
, this scenario seems possible. In this case, the cost per cycle of RTX increases to £5,588.16 


which has the impact of almost doubling the manufacturer’s base case ICER (with all other 


parameters remaining as assumed by the manufacturer). Ideally, information on the distribution of 


BSAs (and on patient weights in order to inform CYC IV dose wastage) from the RAVE trial would 


be used to calculate wastage. Calculating wastage based upon mean weight and mean BSA is likely to 


be inaccurate, since some patients may “only just” require an additional vial, whereas others may use 


almost all of their final vial. Ideally, the manufacturer would present mean cost information for all 


weight- or BSA-related treatments based upon the actual number of vials required for each patient in 


the RAVE trial, including wastage. It should be noted that while IV CYC wastage is relevant it is of 


much lesser importance due to the extremely low cost associated with vials of CYC. In addition, the 


number of CYC vials required by a patient weighing 67kg and a patient weighing 85kg is the same, 


and thus the manufacturer’s wastage analysis for CYC is not affected by weight assumptions.  


 


Administration costs 


Administration costs were included for RTX and IV CYC. The ERG is concerned that administration 


costs were based upon the cost estimated by Barton et al.
64


 for an administration of infliximab. The 


original reference presented a cost for a price year of 2000, and the manufacturer uprated this to 2012 


using the Hospital and Community Health Services Pay and Prices Index presented by Curtis 


(2012).
68


 Barton et al. do not provide a source or a method for their administration cost estimate. 


 


The MS states that RTX should be given in hospital as a day case procedure (see MS p.28).
8
 The 


average weighted cost of all day case activity reported in the NHS Reference Costs in 2009-10 (the 


source of costs used in the manufacturer’s model) was £673.20, although the ERG accepts that none 


of the HRGs for which data are presented appear to be relevant for the infusion of RTX. The unit cost 


of delivering a subsequent element of a chemotherapy cycle (which may include the administration of 


RTX in cancer patients) was £284.45.
65


 It is notable that in a recent NICE Single Technology 


Appraisal of golimumab in rheumatoid arthritis sensitivity analysis on the administration cost of RTX 


included a cost of £284.73 per administration, though the source of this value is unclear.
79


 The ERGs 


clinical advisors suggest that assigning the same administration cost to RTX and CYC may cause 


some bias in favour of RTX, since RTX typically involves a longer infusion time. The impact of 


relaxing this assumption is investigated in Section 6.1.4. 


The ERG note that the manufacturer assumes that methylprednisolone is given at the same visit as the 


first infusion of RTX (the same assumption is made for IV CYC), and no additional administration 
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costs are included. This is said to be a conservative assumption because no administration cost is 


associated with methylprednisolone even when CYC is given orally. The draft SmPC for RTX states 


that 1,000mg of methylprednisolone should be administered for 1-3 days prior to the first dose of 


RTX, with the final dose given on the same day as the first dose of RTX.
80


 Figures included in the 


economic model suggest that the mean methylprednisolone dose was 1,627mg in the RTX group and 


1,693.9mg in the CYC group. The ERG believes that this indicates that at least 1 additional 


administration cost should be applied for methylprednisolone as part of RTX and CYC treatment.  


 


Monitoring costs 


Monitoring costs were included in the manufacturer’s model for oral CYC and AZA. No additional 


monitoring costs were included for RTX or IV CYC because the manufacturer assumes that any 


monitoring is undertaken during the administration of these drugs. 


 


The manufacturer assumes that during oral CYC treatment patients receive 9 blood tests and 9 LFTs 


in each 6 month cycle that treatment is received, based upon Lapraik et al. (2007).
9
 In fact, Lapraik et 


al. state that full blood tests should be given weekly for 1-month when oral CYC is being given. 


Subsequently full blood tests should be undertaken every two weeks for 2 months, and thereafter tests 


should occur once per month. The ERG suggest that this would be equivalent to approximately 11 full 


blood tests per 6 month cycle. In addition Lapraik et al. do not state that LFTs should be undertaken 


in these patients, instead stating that renal function tests should be conducted alongside the full blood 


tests. Therefore it is not clear why the manufacturer has made the assumptions that they have made 


regarding the monitoring of oral CYC treatment.  


The manufacturer assumes that during AZA treatment patients receive 9 blood tests and 9 LFTs in 


each 6 month cycle that treatment is received, based upon Chakravarty et al. (2008 and 2009).
69


 In 


fact, Chakravarty et al. state that full blood tests and LFTs should be given weekly for 6 weeks when 


AZA is being given. Subsequently full blood tests and LFTs should be undertaken every two weeks 


for 6 weeks, and thereafter tests should occur once per month. The ERG suggest that this would be 


equivalent to approximately 12 full blood tests and LFTs per 6 month cycle. Chakravarty et al. also 


state that creatinine and urea and electrolytes should be tested once every 6 months. Therefore it is not 


clear why the manufacturer has made the assumptions that they have made regarding the monitoring 


of AZA treatment. 


The manufacturer assumes that the cost of a full blood test is £3, based upon NHS Reference Costs 


(currency code DAP823),
65


 and that the cost of LFTs is £9, based upon uprating to current prices the 


cost of £6.19 reported by Barton et al. (2004).
64


 Barton et al. estimated their cost based upon data 


provided by the University Hospital Birmingham NHS Trust in 2000. NHS Reference Costs report a 
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cost of £1.29 for biochemistry pathology services (currency code DAP841
65


) which may be 


appropriate for LFT and renal function tests.  


The assumption that monitoring is assumed to take place during RTX and IV CYC administrations is 


debatable, given that clinicians are likely to wish to see the results of monitoring tests before 


continuing with treatment. Hence the ERG suggest that a more appropriate assumption may be that 


patients who take RTX or IV CYC receive the same number of blood tests and renal function tests as 


the number of administrations of their treatment.  


 


The ERG acknowledge that the number and type of monitoring tests received will likely vary 


depending upon individual patient characteristics. As well as LFT and renal function tests, CRP, 


plasma viscosity, ESR, ANCA, urine protein and a range of other measures are often taken routinely. 


The ERG has attempted to estimate a reasonable number of tests for each treatment per cycle, but it is 


important to note that due to their low cost these are highly unlikely to have a major impact on cost-


effectiveness results.  


 


Health state costs 


Health state costs form by far the largest portion of total costs generated by the manufacturer’s 


economic model – 93% for the CYC group in the manufacturer’s base case “all patients” analysis, and 


89% for the RTX group. Therefore these costs have an exceptionally important effect on the cost-


effectiveness results. It is the opinion of the ERG and our clinical advisors that these costs have been 


substantially over-estimated, creating a significant bias in favour of RTX. 


 


It is assumed that patients in the “non-remission” health state attend consultant-led outpatient 


appointments once every 1.5 weeks, but because of multi-organ involvement it is essentially assumed 


that patients in this state have 3.1 outpatient appointments every 1.5 weeks (53.8 appointments per 6 


month cycle). It is assumed that patients in the “remission” health state attend appointments once 


every 3 months, but because of multi-organ involvement it is essentially assumed that patients in this 


state have 3.1 outpatient appointments every 3 months (6.2 appointments per 6 month cycle). In the 


“uncontrolled disease” health state it is assumed that patients attend one “specialist palliative care” 


outpatient appointment (NHS reference cost SD04A
65


) every 1.5 weeks for the remainder of their life 


(17.4 appointments per 6 month cycle) (see MS p.158).
8
 This cost is of particular importance given 


that in the manufacturer’s model patients in the “standard care” CYC group spend 70.7% of their 


discounted mean life expectancy in the “uncontrolled disease” health, compared to 63.2% in the RTX 


group.      
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Clinical opinion received by the ERG suggests that for patients in the “remission” health state patients 


could be expected to have outpatient appointments once every 3 months for the first year. This would 


then likely reduce to one appointment every 6-12 months. For patients in the “non-remission” health 


state the ERG’s clinical experts suggest that one outpatient appointment every 2-3 weeks is realistic. 


For patients in the “uncontrolled disease” health state, which the ERG liken more to a low-grade 


“grumbling” disease health state, our clinical advisors suggest that patients may be seen once per 


month for 3-4 months, followed by appointments once every 3 months subsequently. In this state the 


ERG’s clinical advisors suggest that patients are likely to be receiving treatment to maintain some 


control over their disease. Possible treatments are wide-ranging, but an assumption that these patients 


continue to take 2mg/kg of AZA per day appears to represent a reasonable proxy for the fact that 


these patients will be receiving treatment. Even assuming that patients in the “uncontrolled disease” 


health state continue to have outpatient appointments once per month for the remainder of their lives 


as well as AZA treatment greatly reduces the health state cost. This has the impact of substantially 


increasing the manufacturer’s base case ICER (holding all other parameter assumptions constant). 


 


In addition to the outpatient costs assumed in the manufacturer’s model, it is assumed that patients 


with pulmonary symptoms (53% of patients based upon baseline characteristics in the RAVE trial) 


receive chest X-rays or CT scans once every 1.5 months while in the “non-remission” and 


“remission” health states. The cost for these was assumed to be £29.08, based upon Barton et al. 


(2004) and uplifted to 2012 prices. However, according to NHS Reference Costs the cost of 


diagnostic imaging in a consultant led follow-up attendance, non-admitted face-to-face attendance is 


£18.56 (service code 812), while the cost of a CT scan of one area with no contrast in the outpatient 


setting is £100.41 (currency code RA08Z).
65


 The ERG considers that these are more relevant unit 


costs for this appraisal. 


 


5.3.4 Technical issues relating to the implementation of the model 


The ERG identified a number of technical issues within the manufacturer’s model. The majority of 


these are minor and are unlikely to have a significant impact on the ICER. However, issues around the 


random number sampling and the relatively low number of probabilistic iterations included in the 


PSA mean that the manufacturer’s PSA results should be considered unreliable. 


 


Mortality estimates 


In the manufacturer’s model, the probability of death associated with the “uncontrolled disease” 


health state becomes 1.0 prematurely (in cycle 78, with patients aged 91). In their response to 


clarification questions the manufacturer stated that this was because at this point the probability of 


death in the general population (0.1676) multiplied by the SMR used for patients in the “uncontrolled 
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disease” health state led to a probability of greater than 1.0.
20


 However, the SMR quoted in the 


manufacturer’s response to clarification questions is 6.6, whereas the SMR used in the model for 


patients in the “uncontrolled disease” health state is 5.28. 5.28 multiplied by 0.1676 is less than 1, 


hence the manufacturer’s model is incorrect. However, this has very little impact on the ICER.  


 


Costs 


In the manufacturer’s model the cost of a blood test is given as £3.00, however the actual cost stated 


in the Reference Cost source used by the manufacturer is £3.06.
65


 In addition this cost, and the cost of 


the liver function test, are not linked to the “monitoring cost” calculations made in the model, and thus 


are excluded from the PSA. The upper and lower quartile ranges for the DVT adverse event have also 


been inputted incorrectly – in the manufacturer’s model these are £287.55 and £480.32, whereas in 


the Reference Cost source used by the manufacturer they are £274.16 and £471.76. 


Parameter distributions 


Beta distributions are used to characterise the uncertainty surrounding relapse rates. In the 


manufacturer’s original submission it was assumed that standard errors were equal to 30% of the 


mean. Upon response to clarification questions this was amended, such that the α and β parameters 


were calculated using the mean estimated relapse rate and the number of patients included in each arm 


of the study. However, this does not represent the full uncertainty associated with these parameters 


because relapse rates were estimated based only upon patients who first achieved remission – not all 


patients included in the trial. 


The manufacturer arbitrarily estimates that the standard errors associated with the remission risk ratios 


are 20% of their mean, for both CYC and RTX. Even for the remission rate associated with a second 


course of CYC, uncertainty is characterised based upon the combined uncertainty around the 


remission rate for a first course of CYC and the uncertainty around the risk ratio associated with a 


second course – rather than being directly based upon the uncertainty in the remission rate in patients 


with “recurrent disease” observed in the RAVE trial. The use of risk ratios allows the manufacturer to 


model multiple lines of CYC and RTX treatment. However, given the ERGs belief that it is not 


appropriate to model more than two courses of CYC (one for most patients with “recurrent disease”), 


and that it is not appropriate to model two courses of RTX treatment, the remission risk ratios become 


redundant – remission rate estimates can be taken directly from RAVE. 


In addition, the beta distribution for one of the risk ratios incorporated within the manufacturer’s 


model was capped such that values from the very top end of the distribution could not be sampled in 


order to avoid an Excel error. This is unlikely to have significantly affected the model results, and is 


no longer an issue given the recommendation made by the ERG that these risk ratios become 


redundant in the model. 
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The probabilistic values of liver function tests and imaging through chest X-ray or CT scan represent 


multiplications of the “blood test” cost, based upon their relative deterministic means. In their 


clarification response, the manufacturer explained that this was because no source could be found in 


order to inform the uncertainty in the costs of these tests and scans. The ERG suggests that if 


Reference Cost sources had been used for these rather than uprated figures from the Barton et al. 


study uncertainty could have been taken into account more appropriately. 


The ERG also note that for all cost parameters the manufacturer used log normal distributions and that 


the distributions of these were estimated incorrectly due to inappropriate estimations of the standard 


error. The ERG suggests it is reasonable to assume that costs informed by reference costs are 


normally distributed, and the uncertainty in these can be characterised based upon the number of data 


submissions that informed the unit cost estimate and the inter-quartile range. 


The manufacturer used beta distributions to characterise the uncertainty around health state utility 


scores. Standard errors for these distributions were estimated by dividing standard deviations by the 


square root of the sample size of patients that informed the utility estimate in each state. The health 


state utility scores were not correlated and the “non-remission” and “remission” distributions overlap. 


However this is marginal – the ERG find that in 9 iterations of 5,000 the “non-remission” health state 


utility score was higher than the “remission” state utility score. The ERG believes that this is an 


adequate representation of the uncertainty in the utility associated with these health states. However, 


the probabilistic value of the “uncontrolled disease” health state is programmed to always equal the 


utility in the “non-remission” health state, minus the difference between utility in the “remission” 


health state and the “non-remission” health state. The ERG suggest that this does not appropriately 


reflect the uncertainty in the “uncontrolled disease” health state, since it is uncertain whether the 


difference between the “remission” and “non-remission” states is the same as the difference between 


the “non-remission” and “uncontrolled disease” states. 


The manufacturer used beta distributions to characterise the uncertainty around adverse event utility 


scores. Because of the small part played in the model by adverse events, these are of relatively low 


importance; of more are the inconsistent sources and potentially inappropriate durations assumed for 


these utilities (as discussed in Section 5.2.4). For anaemia, the standard error of the utility score was 


arbitrarily assumed to equal 30% of the mean, whereas for the other AEs standard errors were derived 


from the data source. 


Finally, the ERG notes that uncertainty was not characterised around the following parameters: 


 Standardised mortality ratios 


 Drug, administration and monitoring costs 
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 Proportion of patients visiting consultants of different specialty and receiving tests 


 Frequency of outpatient appointments by health state 


 Frequency of X-rays and scans for people with pulmonary involvement 


 


The ERG suggests that the failure to characterise uncertainty around the frequency of outpatient 


appointment by health state is of particular importance for the probabilistic results of the economic 


model.  


5.4 Summary of key issues and uncertainties within the manufacturer’s model 


The MS presented a de novo model to estimate the incremental cost-effectiveness of a treatment 


sequence beginning with RTX compared to a treatment sequence beginning with CYC in patients 


with severe ANCA-associated vasculitis. Based on the submitted version of the manufacturer’s 


model, the treatment sequence including RTX is consistently expected to produce more QALYs than 


the sequence beginning with CYC. Additional costs are incurred in the RTX treatment sequence and 


the incremental cost-effectiveness of the RTX sequence compared to the CYC sequence is expected to 


be around £8,544 per QALY gained. Important subgroup analysis was undertaken on “treatment 


naïve” patients, patients with “recurrent disease” and patients intolerant to CYC treatment. The 


manufacturer estimated ICERs of £55,175 per QALY gained and £43,003 per QALY gained for the 


“treatment naïve” and “recurrent disease” subgroups respectively, and estimated that a RTX treatment 


sequence would dominate a best supportive care sequence for patients who are intolerant to CYC.  


 


The ERG notes that all of the manufacturer’s cost-effectiveness results are highly sensitive to 


assumptions made about the number of courses of RTX and CYC received in each treatment pathway. 


Based upon clinical expert advice, the ERG believes that more appropriate treatment sequences exist 


and that these have not been modelled by the manufacturer; consequently the results presented by the 


manufacturer should be approached with considerable caution. The manufacturer’s model has 


sufficient flexibility built in such that alternative sequences can be assessed with relatively little 


additional programming required – the results of these analyses (combined with other alterations to 


the manufacturer’s model) are presented in Section 6.1.3. 


 


In addition, the manufacturer’s cost-effectiveness results are highly sensitive to assumptions made 


about the costs and quality of life associated with the “uncontrolled disease” health state. The ERG 


believes that ideally the manufacturer’s model would have included additional lines of therapy – with 


treatments such as MMF, leflunomide, AZA, MTX and others. Expert clinical advice received by the 


ERG suggests that these treatments, or combinations of them, are likely to play a part in the lifetime 


treatment sequences received by patients with generalised, “severe” ANCA-associated vasculitis. 
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Given that these treatments are available and are used, the ERG believe that it is unrealistic to assume 


that once patients have relapsed after receiving RTX and CYC no treatment options remain, leaving 


patients to live their lives with symptomatic disease – incurring high costs and a low quality of life. 


The ERG believes that a better description of this health state would be low-grade “grumbling” 


disease, which is partially controlled through treatment. This state would involve a higher utility score 


than that assumed by the manufacturer for “uncontrolled disease”, and although costs would be 


incurred these would not be as high as those assumed by the manufacturer – the ERG and our clinical 


advisors believe that the assumption that patients with “uncontrolled disease” have outpatient 


appointments to receive specialist palliative care every 1.5 weeks for the remainder of their lives 


represents a substantial over-estimate. 


 


Overall, the ERG believes the following to represent the most important issues and uncertainties 


surrounding the manufacturer’s submitted economic analysis: 


 Several realistic treatment sequences were not modelled for the “all patients” analysis as well 


as the subgroup analyses. 


 Inappropriate costs and (to a lesser extent) utilities were assumed for the “uncontrolled 


disease” health state (which could be more accurately described as “grumbling disease”). 


 An inappropriate assumption was made that all flares lead to immediate re-induction therapy 


– leading to an over-estimate of the relapse rate and unrealistically quick transition to the 


“uncontrolled disease” health state. 


 Assumptions around the resource use costs associated with the “remission” and “non-


remission” health states are questionable – the resource use assumed in the “non-remission” 


state in particular seems to be considerably over-estimated. 


 Inappropriate assumptions were made around weight, BSA and wastage. Weight and BSA 


seem to be underestimated, and wastage is not included in the base case analyses. 


 The manufacturer assumed that the glucocorticoid prednisone would be given alongside CYC 


or RTX, rather than prednisolone. In a UK context, this is inappropriate. 


 The manufacturer considerably over-estimated the amount of oral CYC used in a typical 


treatment course.  


 Several important parameters were not included in the PSA conducted by the manufacturer. 


 


The potential impacts of these issues are explored in the next section.
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 As an initial remission induction agent in newly diagnosed patients where avoiding CYC is 


desirable 


 As a remission induction agent when CYC has not been effective 


 As a remission induction agent at time of first relapse 


 


Therefore, it is clearly relevant to consider the use of RTX at a later stage of the treatment sequence. 


This is of particular relevance given it is more costly than CYC and appears to be of similar 


effectiveness. For this reason, the ERG has undertaken additional work to assess where the most cost-


effective place in the treatment pathway to position RTX is. Importantly, the ERG has considered 


scenarios in which multiple courses of RTX are not given, due to the lack of evidence for this. This is 


in contrast to the manufacturer’s base case analysis. 


 


The additional work undertaken by the ERG indicates that including RTX in the treatment sequence 


increases health benefits compared to the current standard treatment sequence (that is, a treatment 


sequence that does not include RTX). In the “all patients” analysis, the “treatment naïve” subgroup, 


and the “recurrent disease” subgroup (for patients who are eligible for further CYC treatment) the 


ICER associated with adding RTX after CYC treatment had been exhausted was in the range of 


£11,129 to £12,851 per QALY gained. However, in each of these analyses the ICERs associated with 


administering RTX earlier in the treatment sequence were greater than £50,000 per QALY gained, 


sometimes substantially so. The additional scenario analysis undertaken by the ERG presented in 


Section 6.1.4 investigated the impact of model parameters that remained open to question. The 


combined impact of these amendments had minor impacts upon the ICER associated with adding 


RTX after CYC treatment had been exhausted – this increased to £12,670 per QALY gained in the 


“all patients” analysis. However, the ICERs associated with administering RTX earlier in the 


treatment sequence increased significantly. 


In the “recurrent disease” subgroup (for patients who are ineligible for further CYC treatment) and in 


the “CYC intolerant” subgroup, the ICER associated with treating patients with RTX rather than best 


supportive care was in the range of £10,699 to £11,277 per QALY gained. In these scenarios (and in 


all other scenarios) “best supportive care” represents continued treatment to maintain patients in a 


state of low-grade “grumbling” disease. Hence these analyses are useful, but remain limited and may 


represent underestimates of the true ICER because relevant comparators such as MMF are excluded.    


Aside from the failure to consider a full range of relevant treatment sequences in their economic 


model, the ERG identified several other limitations associated with the manufacturer’s economic 


evaluation. For instance, the costs and (to a lesser extent) the utility score associated with the 


manufacturer’s “uncontrolled disease” health state seem to be particularly prone to bias. The 
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8. Overall conclusions 


8.1 Summary of clinical effectiveness issues 


The ERG consider the following limitations affecting the evidence submitted to be the principal issues 


affecting findings and any conclusions to be drawn from them. The MS only presents evidence on: 


 An indication heavily limited by the licence (not including RTX as a maintenance treatment); 


 An RTX dose that is not currently the common off-label dose in the UK;  


 A single trial offering evidence on an alternative dose or regimen (RITUXVAS, RTX+CYC) 


 A single trial using the dose and regimen that is to be licensed (RAVE); 


 Data for only 6-12 months in the included trials, i.e. longer-term efficacy and safety outcomes 


are unknown; 


 Some potential questions concerning certain adverse events, especially rates of mortality and 


malignancies. 


The ERG believe that it is worthy of note that in the MS it is stated that RTX has been “demonstrated 


in RCTs and clinical practice to be an effective agent in treatment of AAV … will greatly improve 


long term outcomes…would greatly improve the long term outcomes of patients with this… disease” 


(see MS p.12).
8
 The ERG believes that this overstates the case for RTX, particularly because evidence 


on the long-term effects of RTX have not been captured in clinical trials.  


 


8.2 Summary of cost effectiveness issues 


Based upon the ERG’s version of the manufacturer’s model, the incremental cost-effectiveness of 


adding RTX to the treatment sequence received by all patients is expected to be around £10,699 - 


£12,851 per QALY gained. However, for patients eligible for cyclophosphamide treatment the 


incremental cost-effectiveness ratio of adding RTX to the treatment sequence before 


cyclophosphamide is expected to be much higher – in the range of £50,842 to £317,038 for different 


patient groups and treatment sequences. 


 


The ERG believes the following to represent the most important issues and uncertainties surrounding 


the manufacturer’s submitted economic analysis: 


 Several realistic treatment sequences were not modelled for the “all patients” analysis and the 


subgroup analyses. 
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Issue 1 Comparative effectiveness in relapsing patients 


Description of problem  Description of proposed amendment  Justification for amendment ERG’s response 


Page 122. The ERG state in 
relapsing patients, RTX ‘appears 
to be of similar effectiveness’ to 
CYC. 


Reference should be made to the subgroup 
analysis results from RAVE where RTX was 
significantly more effective than CYC in 
relapsing patients. 


Results from the RAVE publication 
[Stone et al, 2010] 


This is not a factual error but is 
a matter of interpretation. The 
sentence referred to is not 
specific to relapsing patients, 
but is a general statement. 


Issue 2 Multiple courses of therapy with RTX 


Description of problem  Description of proposed amendment  Justification for amendment ERG’s response 


Page 122. ERG infers 
manufacturer did not consider 
scenarios where multiple courses 
of RTX are not given. 


Remove the following sentence in the 
paragraph; ‘This is in contrast to the 
manufacturer’s submission.’ 


We evaluated the effect of 
restricting RTX to one course only 
in the economic model sensitivity 
analysis. This was presented in our 
submission. 


This is a minor issue. We have 
amended the sentence to read: 
“This is in contrast to the 
manufacturer’s base case 
analysis” 


Issue 3 Licence restriction for relapsing patients  


Description of problem  Description of proposed amendment  Justification for amendment ERG’s response 


Page 125. The ERG notes that 
the RTX licence for AAV does not 
cover patients who have relapsed 
on treatments other than CYC. 
This is incorrect. 


Remove ‘or for relapse other than post-CYC’ 
from the sentence on page 125. 


The licence for RTX states that it 
can be used as an induction 
therapy in patients with severe GPA 
and MPA. The licence does not 
make reference to a restriction 
based on prior treatments.  


This is a minor issue. We have 
amended the sentence as 
requested. 







Issue 4 RITUXVAS within the scope of the appraisal 


Description of problem  Description of proposed amendment  Justification for amendment ERG’s response 


Page 3. The ERG suggests that 
both RAVE and RITUXVAS should 
be given equal consideration 
based on the NICE scope and 
decision problem. This is incorrect 
as the regimen in RITUXVAS falls 
outside the current licence and 
therefore should only be 
considered as supporting evidence 
within the context of the 
submission. 


Although the ERG may have received clinical 
advice which considers RITUXVAS to be of 
equal importance, the NICE scope and 
decision problem do not support this view. 
Therefore the following sentence should be 
amended ‘However, clinical advice received by 
the ERG, the NICE scope and decision 
problem criteria, suggests that both trials are 
relevant and that the two trials should be given 
equal consideration’ 


RITUXVAS used a regimen 
(RTX+CYC) that falls outside the 
current licence. While clinical 
opinion may value the results of the 
study, the results fall outside the 
scope of the appraisal and should 
only be considered as supporting 
evidence and not given equal 
consideration with the evidence 
from RAVE. 


This is not a factual error. In 
the NICE scope it is stated that 
the remit of the appraisal is: 
“To appraise the clinical and 
cost effectiveness of rituximab 
in combination with 
corticosteroids within its 
licensed indication for the 
treatment of anti-neutrophil 
cytoplasmic antibody-
associated vasculitis”. 
However when the scope was 
written the licence for rituximab 
was not known, and the 
specific intervention to be 
considered (i.e. rituximab with 
or without cyclophosphamide) 
was not specified. Hence the 
scope and decision problem 
were open to a consideration 
of rituximab combined with 
cyclophosphamide, as studied 
in the RITUXVAS trial. 


Issue 5 Manufacturer subgroup results 


Description of problem  Description of proposed amendment  Justification for amendment ERG’s response 


Page 4/70/101. ERG has 
incorrectly presented sensitivity 
analysis results as ‘most plausible 


The most plausible ICER for treatment naïve 
patients is £1,274, and for recurrent patients it 


The most plausible results for the 
subgroup analysis are provided in 


This is not a factual error. For 
both subgroups we have 
reported the ICER reported for 







estimates’ for subgroup 
populations (treatment naïve and 
recurrent disease). The “base 
case” results given in our 
submission for the subgroup 
sensitivity analysis are not the 
values stated by the ERG.  


is £12,556 as outlined in the submission.  our submission.  the “Base case # of CYC 
cycles” in the top row (for each 
subgroup) of Table 7 from the 
manufacturer’s clarification 
response. Hence it is 
appropriate to label these as 
the manufacturer’s base case 
subgroup analyses. 


The ICERs listed by the 
manufacturer are included in 
Table 14 of the ERG report. In 
the manufacturer’s submission 
these are described as “More 
plausible # of CYC cycles for 
this subgroup” – they are not 
stated to be the base case.  







Issue 6 Clinical effectiveness issues 


Description of problem  Description of proposed amendment  Justification for amendment ERG’s response 


Page 125. The ERG states that a 
principal concern with the clinical 
evidence in our submission is the 
use of a RTX dose that does not 
represent the (off-label) dose 
most commonly given in the UK. 
We acknowledged within our 
submission that the dose currently 
used in the UK is not part of the 
current licence. This dose 
therefore falls outside the scope 
of the appraisal and has not been 
included within the submission.  


 


We recommend the following points on page 
125 be recognised as limitations relating to the 
NICE appraisal (where only the licensed dose 
can be evaluated) and not issues relating to the 
submission. 


 An indication heavily limited by the 
licence 


 An RTX dose that is not currently the 
common off-label dose in the UK. 


 A single trial offering evidence on an 
alternative dose or regimen 


All three points are outside the 
scope of the appraisal and are 
therefore not limitations within the 
context of the submission. 


This is not a factual error. In 
the NICE scope it is stated that 
the remit of the appraisal is: 
“To appraise the clinical and 
cost effectiveness of rituximab 
in combination with 
corticosteroids within its 
licensed indication for the 
treatment of anti-neutrophil 
cytoplasmic antibody-
associated vasculitis”. 
However when the scope was 
written the licence for rituximab 
was not known, and the 
specific dose to be considered 
was not specified. Hence the 
scope and decision problem 
were open to a consideration 
of the 1g rituximab dose. The 
manufacturer has chosen to 
submit evidence based upon 
the anticipated licence, but in 
this case it is the licence that is 
limiting, rather than the NICE 
scope. 


Issue 7 Modelled Population 


Description of problem  Description of proposed amendment  Justification for amendment ERG’s response 


Page 74. The ERG indicates that The population modelled in our economic The final scope was ‘To appraise This is not a factual error. The 







the population modelled deviated 
from the NICE scope. This is 
incorrect, the final scope was ‘To 
appraise the clinical and cost 
effectiveness of rituximab in 
combination with corticosteroids 
within its licensed indication for 
the treatment of antineutrophil 
cytoplasmic antibody-associated 
vasculitis’  


As the licence restricts RTX 
treatment to those patients with 
severe GPA and MPA, we have 
not deviated from the NICE scope. 
We agree with the ERG there is 
considerable uncertainty around 
how ‘severe’ should be defined in 
the context of GPA and MPA. 


analysis is in line with the scope of the 
appraisal. This should be reflected in section 
5.3.1. 


the clinical and cost effectiveness of 
rituximab in combination with 
corticosteroids within its licensed 
indication for the treatment of 
antineutrophil cytoplasmic antibody-
associated vasculitis’  


The population modelled in the 
economic analysis was reflective of 
the population outlined in the NICE 
scope. 


manufacturer has confused the 
“remit” of the appraisal with the 
scope and decision problem. In 
the NICE scope it is stated that 
the remit of the appraisal is: 
“To appraise the clinical and 
cost effectiveness of rituximab 
in combination with 
corticosteroids within its 
licensed indication for the 
treatment of anti-neutrophil 
cytoplasmic antibody-
associated vasculitis”. However 
when the scope was written the 
licence for rituximab was not 
known, and the specific 
population to be considered 
was not specified. Hence the 
scope and decision problem 
were open to a consideration of 
all people with anti-neutrophil 
cytoplasmic antibody-
associated vasculitis. The 
manufacturer has chosen to 
submit evidence based upon 
the anticipated licence, but in 
this case it is the licence that is 
limiting, rather than the NICE 
scope. 


Issue 8 Indication 


Description of problem  Description of proposed amendment  Justification for amendment ERG’s response 


Page 77. The NICE scope was The specific indication described in the MS is in The NICE scope was to appraise This is not a factual error. 







drafted prior to the EMA decision 
on the licence. Consequently the 
wording in the scope stated the 
appraisal was to be ‘within its 
licensed indication’. The ERG 
report can be read as inferring that 
we have deviated from the scope 
by restricting our economic 
analysis to induction therapy only. 
However, as the license has now 
been confirmed to include only 
induction, we do not consider that 
our submission deviates from the 
NICE scope on this matter. The 
ERG is correct in noting that there 
is strong clinical support for RTX 
maintenance therapy, including the 
recommendation from NHS 
Commissioning Board. However, 
as this is not part of the licence we 
have not included it in our 
economic analysis.  


line with that described in the final scope 
developed by NICE [page 77]. 


RTX within its licensed indication. 
Our economic analysis was 
designed to achieve this. 


When the scope was written 
the licence for rituximab was 
not known, and scope and 
decision problem were not 
specific with regards to the 
population and intervention. It 
is factual to say that the 
manufacturer’s submission 
does not cover everything that 
was covered by the scope. The 
ERG agree that – given the 
licence – this is reasonable, 
and on page 1 of the ERG 
report it is stated that “The 
decision problem is appropriate 
given the anticipated licensed 
indication”.  


Issue 9 Modelling severity of flare 


Description of problem  Description of proposed amendment  Justification for amendment ERG’s response 


Page 80/105. While we agree that 
not all patients may go on to 
receive CYC or RTX following a 
minor flare, we note the ERG has 
not outlined the limitations 
associated with modelling major 
flares only. We note that both 
clinical experts consulted by 


Acknowledge the limitations associated with 
modelling major flares only. 


Both clinical experts consulted by 
Roche and the ERG note that some 
patients who experience a minor 
flare will progress to a major flare 
even with appropriate treatment. 
There is no evidence about the 
expected frequency of such 
progression; this evidence gap has 


This is a minor point. On page 
90 of the ERG report we have 
added an acknowledgement of 
the limitations associated with 
modelling major flares only, as 
requested. 







Roche and the ERG considered 
that some patients who 
experience a minor flare will 
progress to a major flare even 
with treatment.  


We are not aware of any evidence 
to inform the transition 
probabilities from a minor to a 
major flare. This is why we 
adopted a more simplistic 
approach to modelling treatment 
flares.  


not been recognised as a limitation 
in the ERG report.  


Issue 10 UK body surface area (BSA) estimates 


Description of problem  Description of proposed amendment  Justification for amendment ERG’s response 


Page 94. The ERG states that 
when the average BSA taken from 
RAVE study is used in the 
economic analysis it ‘leads to an 
appreciable increase in the ICER’. 
In the sensitivity analysis 
presented in the MS, the ICER 
increased to £12,556 up from the 
base case estimate of £8,544. 
While this is a notable relative 
increase the absolute value 
appears to be overstated with the 
current wording. 


Replace the ‘appreciable increase in the ICER’ 
with the actual ICER values. 


The ERG description of this 
analysis could be made more 
objective to ensure it is correctly 
interpreted.. 


This is not a factual error. The 
value in question is stated on 
page 72 of the ERG report. 







Issue 11 Results of Comparator studies 


Description of problem  Description of proposed amendment  Justification for amendment ERG’s response 


Page 25 (and p. 19). The ERG 
states that “the manufacturer 
acknowledged the MYCYC trials, 
comparing MMF to CYC, but 
stated that the results of this study 
were not yet published. However, 
the ERG searched and found one 
published conference abstract 
reporting early results from this 
trial.” We agree that this study has 
now been published (April 2013), 
but it had not been published by 
the time of the MS deadline and 
therefore could not have been 
included or used in an indirect 
comparison. 


Acknowledge that this evidence could not have 
been used in the submission. 


The abstract was published after 
the deadline of the submission. 


This is not a factual error. The 
ERG report simply states that 
the manufacturer stated that 
results of this study were not 
published, but that when the 
ERG undertook a search a 
published conference abstract 
was found. This is factually 
accurate. 
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Executive summary 


Approved Name Rituximab 


Brand Name MabThera® 


Marketing 


Status 


Rituximab has had European marketing authorisation since the 2
nd


 of 
June 1998.  


Mechanism of 


action 


Rituximab (RTX) is a chimeric murine/human monoclonal antibody that 
binds specifically to the CD20 antigen expressed on the surface of B 
cells; it does not bind to hematopoietic stem or CD20-negative 
precursor cells. RTX depletes peripheral B cells by several potential 
mechanisms, including complement-mediated lysis, antibody dependent 
cellular cytotoxicity (ADCC)-mediated killing, and apoptosis. 


Proposed 


Indication 


RTX, in combination with glucocorticoids, is indicated for the induction 
of remission in adult patients with severe, active Granulomatosis with 
polyangiitis (Wegener’s) (GPA) and Microscopic polyangiitis (MPA). 


Current 


Indications 


Non-Hodgkin’s Lymphoma 


RTX is indicated for the treatment of previously untreated patients with 
stage III-IV follicular lymphoma in combination with chemotherapy.  


RTX maintenance therapy is indicated for the treatment of follicular 
lymphoma patients responding to induction therapy. 


RTX monotherapy is indicated for treatment of patients with stage III-IV 
follicular lymphoma who are chemoresistant or are in their second or 
subsequent relapse after chemotherapy.  


RTX is indicated for the treatment of patients with CD20 positive diffuse 
large B cell non-Hodgkin’s lymphoma in combination with CHOP 
(CYC,doxorubicin, vinristine, prednisolone) chemotherapy. 


Chronic Lymphocytic Leukaemia 


RTX in combination with chemotherapy is indicated for the treatment of 
patients with previously untreated and relapsed/refractory chronic 
lymphocytic leukaemia. Only limited data are available on efficacy and 
safety for patients previously treated with monoclonal antibodies 
including RTX or patients refractory to previous RTX plus 
chemotherapy. 


Rheumatoid Arthritis 


RTX in combination with methotrexate is indicated for the treatment of 
adult patients with severe active rheumatoid arthritis who have had an 
inadequate response or intolerance to other disease-modifying anti-
rheumatic drugs (DMARD) including one or more tumour necrosis factor 
(TNF) inhibitor therapies. 


RTX has been shown to reduce the rate of progression of joint damage 
as measured by x-ray and to improve physical function, when given in 
combination with methotrexate. 


Formulation RTX is administered as an intravenous injection. 


Pack Sizes 10ml (100mg) 


50ml (500mg) 


Acquisition Cost £174.63 - 10ml (100mg) 


£873.15 - 50ml (500mg) 


Treatment 


regimen 


For ANCA-associated vasculitis: dose 375mg/m
2
 body surface area 


once weekly for 4 weeks. 
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 Background on disease, current treatment standard 


and rituximab 


 


AAV is progressive 


if untreated and 


severe disease 


can be fatal 


 


 


Anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) is a 
multisystem autoimmune disease characterised by ANCA production and small 
vessel inflammation. Granulomatosis with polyangiitis (GPA, also known as 
Wegener’s granulomatosis, WG), and microscopic polyangiitis (MPA) are the 
two major forms of systemic vasculitis associated with the presence of anti-
neutrophil cytoplasmic antibodies (ANCAs) which have comparable clinical 
features and treatment responses. Because of this association, these two 
conditions are collectively referred to as AAV.  


If untreated, AAV progresses in most cases from limited disease processes 
(e.g., inflammation in the upper respiratory tract or lung) to a generalised phase 
characterised by multiple complications of small-vessel vasculitis (e.g., 
leukocytoclastic vasculitis of the skin, mononeuritis multiplex, alveolar 
haemorrhage, rapidly progressive glomerulonephritis, and mesenteric 
vasculitis). The outcome of untreated severe disease is death. 


Treatment 


involves induction, 


maintenance, and 


relapse/flare 


management 


Management involves three phases; remission induction, remission 
maintenance and treatment of relapse. Treatment is tailored according to 
severity of a patient’s disease. 


 


 


Cyclophosphamide 


and steroids are 


used to induce 


remission in 


standard care 


 


The British Society for Rheumatology (BSR) and the European Vasculitis Study 
Group (EUVAS) produce guidelines for the management of adults with AAV 
[Lapraik et al. 2007; Mukhtyar et al. 2008]. The latest guidelines were developed 
before the emergence of recent data on the use of RTX in AAV and are based 
around the use of cyclophosphamide in severe disease.  


Cyclophosphamide (CYC) is the standard remission induction agent, given as 
either a daily oral or IV pulse treatment, usually for 3-6 months and dose-
adjusted for age, body weight and renal function. CYC is usually given with 
concomitant oral or IV corticosteroids such as prednisolone or 
methylprednisolone. For aggressive disease, plasmapheresis can be used in 
addition. In the induction setting, CYC therapy may be continued for up to 6 
months, along with tapered doses of prednisolone. 


 


Azathioprine may 


be used to 


maintain 


remission 


Azathioprine (AZA) or methotrexate may be substituted for CYC after successful 
remission of disease. Mycophenolate mofetil or leflunomide may be used as 
alternatives for intolerance or lack of efficacy of AZA or methotrexate. 


 


Rituximab’s mode 


of action is 


relevant to AAV 


 


In AAV, the presence of activated B-cells correlates with disease activity and 
autoantigen specific B-cells are present at sites of inflammation. The regulation 
of T-lymphocytes is dependent on B-cell function. B-cell depletion using RTX 
has therefore been developed as a therapeutic strategy for AAV [Arthritis 
Research UK]. 


 


Current UK 


Clinical Practice 


 


In the UK, RTX has routinely been used off licence in the treatment of AAV and 
has significant clinical support. In December 2013 the NHS Commissioning 
Board recommended the use of RTX in the treatment of induction, relapse and 
maintenance for patients with AAV (NHSCB/A3C/1a, December 2012). This 
guidance will come into effect from April 2014. 
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 Clinical evidence 


 


The pivotal RAVE 


study has direct 


relevance to this 


STA 


 


 
The clinical evidence base for RTX in the treatment of AAV, within the scope of 
this NICE appraisal, is restricted to one randomised control trial.  The RTX in 
ANCA-associated Vasculitis (RAVE) study was a head to head randomised 
control trial evaluating the effectiveness of CYC compared to RTX (RTX). The 
primary objective was to demonstrate non-inferiority of RTX compared with 
conventional therapy (CYC/AZA) and to determine the efficacy of RTX (375 
mg/m


2
, four weekly infusions) and glucocorticoids in the induction of complete 


remission and cessation of steroids. 


The RAVE study 


found that RTX 


was non-inferior to 


CYC at inducing 


complete 


remission 


 


The primary endpoint for the RAVE study was the percentage of patients who 
achieved complete remission at Month 6, defined as a Birmingham Vasculitis 
Activity Score for Wegener’s Granulomatosis (BVAS/WG) score of 0 with 
successful completion of the glucocorticoid taper at Month 6 (i.e., glucocorticoid 
dose = 0 mg at month 6) and is summarised in Table 1.  


Table 1: RAVE primary endpoint clinical results 


 RTX 


N=99 


n (%) 


CYC 


N=98 


n(%) 


Difference in 


Rate % 


95% CI of 


Difference 


N 
99 98   


Complete 


Remission 


63 (64) 52 (53) 10.6 -3.2, 24.3
a
 


95% CI for 


proportion 


54.1, 73.2 43.1, 63.0   


a, non-inferiority was demonstrated since the lower bound for the 95% confidence interval was 
higher than the pre-determined non-inferiority margin (-20%). 


 


The secondary endpoint, evaluating the superiority of RTX to CYC at inducing 
complete remission, was not met. Patients in the RTX had numerically higher 
rates of remission than in the CYC arm, but the result was not statistically 
significant (p=0.18 in chi-square


 
test). 


 


Analysing disease 


score remission 


alone, RTX had 


superior efficacy 


to CYC 


An exploratory analysis determined the rate of remission (BVAS/WG = 0) 
regardless of prednisone use (Table 2). Using worst-case imputation for 
missing data, 80 patients (80.8%) in the RTX arm achieved a BVAS/WG of 0 
compared with 65 (66.3%) patients in the CYC arm, resulting in a treatment 
difference of 14.5 (95% CI: 2.3, 26.6), p = 0.021. 


Table 2: BVAS/WG remission at 6 Months (ITT Population) 


 RTX 


N=99 


n (%) 


CYC 


N=98 


n(%) 


Difference 


in Rate % 


95% CI of 


Difference
b


 


Remission
a


 n (%) 
80 (81) 65 (66) (14.5) 0.021 


95% CI for 


proportion  


73.1, 88.6 60.0, 75.7 2.3, 26.6  


a, the proportion of patients who achieved a BVAS/WG of 0; b p-value is from a chi-square test. 
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 Cost-effectiveness 


 


The cost-


effectiveness 


model simulates 


attainment of 


remission, based 


on outcomes from 


RAVE 


 


 
Our cost-effectiveness analysis employs a Markov model involving four health 
states: non-remission, complete remission, uncontrolled disease and death. 


The de novo analysis was designed to reflect clinical practice in the UK for 
treating AAV patients who are not in clinical remission. We limited the scope of 
the analysis to the induction of remission only, not the treatment of flares or 
maintenance. 


The structure is simple and largely reflective of the RAVE study [Stone et al 
2010] with ‘non-remission’ and a ‘complete remission’ health states directly 
linked to the study’s primary endpoint. 


 


Clinical experts 


advised us that a 


sequence of 


treatments is 


usually tried in the 


induction setting; 


we have tried to 


model this 


 


We have modelled a sequence of treatments to reflect real life clinical practice. 
Expert clinical opinion suggests that RTX will be used as an alternative 
induction agent rather than replacing CYC induction therapy.  


In the standard of care arm we have assumed that patients receive a maximum 
of two induction courses of CYC. In the intervention arm, patients receive one 
course of RTX followed by a second course only for those patients who failed to 
attain remission on the first course. Following RTX, we assume that non-
responding patients will also be offered one course of CYC induction therapy. 


An ‘uncontrolled disease’ health state was created to reflect the relapsing nature 
of AAV. Once patients have transitioned through all the induction courses in 
their arm and subsequently relapsed, they are assumed to enter the 
uncontrolled disease health state where no further induction therapy is 
administered. Patients in the uncontrolled disease health state are assumed to 
receive best supportive care and, as a result of the relatively poor control this 
affords over AAV flares and progressive effects are assumed to have a lower 
average quality of life. 


 


Our base case 


analysis produces 


an ICER of about 


£11k/QALY 


 


A summary of the total costs, outcomes (QALYs gained) and incremental cost 
effectiveness ratio (ICER) for our base case analysis is given in Table 3 


Table 3: Base-case cost-effectiveness results 


 RTX 


arm 


CYC 


arm 


Technology acquisition 


cost £13,521 £6,594 


Administration costs £2,067 £2,435 


Other costs £443 £776 


Health Sector costs £84,843 £89,282 


Total costs £100,874 £99,087 


Incremental costs  £1,787 


Life years 11.82 11.78 


Incremental life years  0.0422 


QALYs  8.18 8.02 


Incremental QALYs  0.1640 


ICER  £10,898 


Figures are rounded for clarity of presentation so some minor discrepancies may appear. 


The ICER estimated is within the range normally considered cost-effective by 
NICE. Our sensitivity analysis suggests that the results are reasonably robust to 
clinical and cost parameter uncertainty. The sequence of treatments modelled 
understandably has a more substantial impact on the ICER. 
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A subgroup 


analysis of ‘CYC 


intolerant’ 


patients was also 


run – here RTX 


was dominant 


 


The scope of the appraisal identifies a small subgroup of patients who are 
considered to be “intolerant to CYC”. It is well known that while highly effective, 
CYC is associated with significant side effects including but not limited to 
bladder cancer and infertility. Although we have limited clinical data for this 
group, we used the available data from RAVE to simulate the expected cost-
effectiveness in CYC-intolerant patients. We have assumed that the subgroup 
of patients with newly diagnosed disease who have yet to receive induction 
therapy best represent those patients intolerant to CYC. 


The results of the subgroup analysis are presented in the table below.  


Table 4: Subgroup analysis patients intolerant to CYC 


 Totals Incremental results  


 


Costs 


Life 


Years QALYs Costs 


Life 


Years QALYs ICER 


RTX 
£100.0k 11.8 8.0     


CYC 
£102.7k 11.6 7.5 -£2.6k 0.139 0.543 RTX 


dominates 


 


For the subgroup of patients intolerant to CYC, there is a high unmet need for 
an effective induction agent. The results indicate that for patients unable to 
receive CYC, the use of RTX will significantly improve the clinical outcomes of 
patients while avoiding significant health care costs in the future. 


 Conclusion 


 


RTX is as effective 


as CYC with fewer 


side effects 


 


 
RTX has demonstrated in RCTs and clinical practice to be an effective agent in 
the treatment of AAV. The addition of RTX to the current treatment pathway will 
greatly improve the long term outcomes of patients with AAV, who will inevitably 
relapse following treatment with CYC. RTX will provide patients with another 
valuable line of therapy, where currently the number of induction regimens is 
limited due to the associated toxicity of continued CYC therapy. 


We have demonstrated that RTX is an effective alternative induction agent in 
the treatment of severe AAV.  The initial costs associated with RTX are largely 
offset by longer term cost savings associated with better disease control. RTX 
therefore represents a cost-effective use of NHS resources. 


We strongly believe that patients with ANCA-associated vasculitis need an 
effective alternative induction therapy to the current standard of care. Our 
clinical results indicate that RTX is as effective as current therapy and would 
greatly improve the long term outcomes of patients with this relapsing remitting 
disease. 
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Section A – Decision problem 


1 Description of technology under assessment  


1.1 Give the brand name, approved name and, when appropriate, 
therapeutic class. For devices, provide details of any different 
versions of the same device. 


RTX (MabThera®), therapeutic class: monoclonal antibodies / antineoplastic 


agents 


1.2 What is the principal mechanism of action of the technology? 


RTX (hereafter RTX) is a chimeric murine/human monoclonal antibody that 


binds specifically to the CD20 antigen expressed on the surface of B cells; it 


does not bind to hematopoietic stem or CD20-negative precursor cells. RTX 


depletes peripheral B cells by several potential mechanisms, including 


complement-mediated lysis, antibody dependent cellular cytotoxicity (ADCC)-


mediated killing, and apoptosis.  


1.3 Does the technology have a UK marketing authorisation/CE 
marking for the indications detailed in this submission? If so, give 
the date on which authorisation was received. If not, state current 
UK regulatory status, with relevant dates (for example, date of 
application and/or expected approval dates).  


The variation for RTX in granulomatosis with polyangiitis (GPA) and 


Microscopic Polyangiitis (MPA) is on-going.  Positive Opinion is expected at 


the March 2013 CHMP meeting.  It is anticipated that the Commission 


Decision will be received (final approval) by the end of May 2013. 


1.4 Describe the main issues discussed by the regulatory organisation 
(preferably by referring to the [draft] assessment report [for 
example, the EPAR]). If appropriate, state any special conditions 
attached to the marketing authorisation (for example, exceptional 
circumstances/conditions to the marketing authorisation).  


The main points of discussion with the Regulators: 


Dose justification; 1,000mg day 1 and 15 (one course) RTX is widely used off-


label for AAV and gives less exposure compared with 375mg/m2 once weekly 


for 4 weeks as used in the clinical trial. Likely outcome: dose of 375mg/m2 


once weekly for 4 weeks. 
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The place of RTX in the current treatment algorithm was unclear. In the US, 


the label is very broad (“treatment of adult patients”), whereas in Europe it is 


likely to be limited to induction of remission:  


The need for maintenance therapy with RTX required further evaluation. 


Roche was requested to develop guidance on maintenance therapy for 


prescribers 


The Co-rapporteur commented: it should be discussed whether the place of 


RTX should be in first or second line treatment, or whether the place should 


not be specified as treatment is individualised and under expert care   


1.5 What are the (anticipated) indication(s) in the UK? For devices, 
provide the (anticipated) CE marking, including the indication for 
use.  


Anticipated indication:  


Granulomatosis with polyangiitis and Microscopic polyangiitis  


RTX, in combination with glucocorticoids, is indicated for the induction of 


remission in adult patients with severe, active Granulomatosis with polyangiitis 


(Wegener’s) (GPA) and Microscopic polyangiitis (MPA). 







15 


 


 


Current therapeutic indications: 


Non-Hodgkin’s Lymphoma 


RTX is indicated for the treatment of previously untreated patients with stage 


III-IV follicular lymphoma in combination with chemotherapy. RTX 


maintenance therapy is indicated for the treatment of follicular lymphoma 


patients responding to induction therapy. 


RTX monotherapy is indicated for treatment of patients with stage III-IV 


follicular lymphoma who are chemoresistant or are in their second or 


subsequent relapse after chemotherapy. RTX is indicated for the treatment of 


patients with CD20 positive diffuse large B cell non-Hodgkin’s lymphoma in 


combination with CHOP (CYC,doxorubicin, vincristine, prednisolone) 


chemotherapy. 


Chronic Lymphocytic Leukaemia 


RTX in combination with chemotherapy is indicated for the treatment of 


patients with previously untreated and relapsed/refractory chronic lymphocytic 


leukaemia. Only limited data are available on efficacy and safety for patients 


previously treated with monoclonal antibodies including RTX or patients 


refractory to previous RTX plus chemotherapy. 


Rheumatoid Arthritis 


RTX in combination with methotrexate is indicated for the treatment of adult 


patients with severe active rheumatoid arthritis who have had an inadequate 


response or intolerance to other disease-modifying anti-rheumatic drugs 


(DMARD) including one or more tumour necrosis factor (TNF) inhibitor 


therapies. 


RTX has been shown to reduce the rate of progression of joint damage as 


measured by x-ray and to improve physical function, when given in 


combination with methotrexate. 
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1.6 Please provide details of all completed and ongoing studies from 
which additional evidence is likely to be available in the next 
12 months for the indication being appraised. 


There are two studies known to Roche which may provide more data on the 


use of RTX in AAV. However, they are unlikely to provide data within the 12 


month timeframe specified (see Table below): 


Name Identifier  


Data to be 


collected 


Start 


date 


Stop 


date Sponsor 


RAVELOS NCT01586858 RAVE long-term 


follow-up (safety) 


May 


2012 


May 


2016 


Johns Hopkins 


University  


 


RITAZAREM NCT01697267 RTX vs AZA for 


maintenance of 


remission 


Dec 


2012 


Dec 


2016 


Cambridge 


University Hospitals 


NHS Foundation 


Trust 


 


We are also aware of one further study which may report findings in the next 


12 months. The study evaluates the use of RTX as a maintenance therapy 


which currently falls outside the scope of this appraisal. 


Name Identifier  Data to be 


collected 


Start 


date 


Stop 


date 


Sponsor 


MAINRITSA


N 


NCT00748644 Open-label RTX vs 


AZA for  


maintenance (non-


standard dose, 


500mg at Day 1 


and 15, 6 monthly) 


Oct 


2008 


Dec 


2013 


Assistance 


Publique - 


Hôpitaux de Paris  
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1.7 If the technology has not been launched, please supply the 
anticipated date of availability in the UK. 


RTX has been available in Europe since 1998 for various oncology indications 


and since 2006 for RA. The current proposed variation for RTX in 


Granulomatosis with Polyangiitis (GPA) and Microscopic Polyangiitis (MPA) is 


ongoing.  It is anticipated that the Commission Decision will be received (final 


approval) by the end of May 2013 with launch shortly afterwards. 


As discussed at the scoping workshop, RTX is currently widely used within the 


treatment of vasculitis in the United Kingdom. 


1.8 Does the technology have regulatory approval outside the UK? If 
so, please provide details. 


RTX has been licensed and is marketed for both oncology and RA in over 100 


countries including the US, all EU member states, New Zealand, Norway, 


Iceland, Japan, Australia, Canada and Switzerland. The variation for RTX in 


Granulomatosis with Polyangiitis (GPA) and Microscopic Polyangiitis (MPA) 


was granted in the US in April 2011. 


1.9 Is the technology subject to any other form of health technology 
assessment in the UK? If so, what is the timescale for completion? 


We are currently engaging with the Scottish Medicines Consortium (SMC) on 


a possible date to submit following CHMP approval. Providing we can submit 


evidence in May 2013, we expect the SMC to publish guidance on their 


website in September 2013. 


1.10 For pharmaceuticals, please complete the table below. If the unit 
cost of the pharmaceutical is not yet known, provide details of the 
anticipated unit cost, including the range of possible unit costs. 


Table 5: Unit costs of technology being appraised 


Pharmaceutical formulation  RTX is supplied as a sterile solution for 
intravenous (IV) administration 


Acquisition cost (excluding VAT) 500mg RTX = £873.15 (excl. VAT) 


100mg RTX = £174.63 (excl VAT) 


Method of administration IV infusion 


Doses  375mg/m
2
 body surface area (BSA) 
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Dosing frequency Once weekly for 4 weeks 


Average length of a course of treatment One course = 4 weeks 


Average cost of a course of treatment Based on body surface area of  1.79m
2
 


and  no vial sharing: £4,889.64 


Anticipated average interval between 


courses of treatments 


Unknown 


Anticipated number of repeat courses of 


treatments 


Unknown 


Dose adjustments None 


 


1.11 For devices, please provide the list price and average selling price. 
If the unit cost of the device is not yet known, provide details of the 
anticipated unit cost, including the range of possible unit costs.  


N/A 
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1.12 Are there additional tests or investigations needed for selection, or 
particular administration requirements for this technology? 


No additional tests over and above those needed to diagnose AAV are 


needed to be able to prescribe RTX for this condition. RTX infusions should 


be administered under the close supervision of an experienced physician, and 


in an environment where full resuscitation facilities are immediately available. 


See 1.14 for other administration requirements. 


1.13 Is there a need for monitoring of patients over and above usual 
clinical practice for this technology?  


There are no additional tests or investigations needed (other than those 


required in usual clinical practice for infusion of a biologic) prior to initiation of 


RTX.  


RTX infusions should be administered under the close supervision of an 


experienced physician, and in an environment where full resuscitation facilities 


are immediately available. 


1.14 What other therapies, if any, are likely to be administered at the 
same time as the intervention as part of a course of treatment? 


Based on the proposed SmPC:  Premedication consisting of an 


analgesic/anti-pyretic (e.g. paracetamol) and an anti-histaminic drug (e.g. 


diphenhydramine) should always be administered before each RTX infusion. 


Methylprednisolone given intravenously for 1 to 3 days at a dose of 1,000 mg 


per day is recommended prior to the first infusion of RTX (the last dose of 


methylprednisolone may be given on the same day as the first infusion of 


RTX).  This should be followed by oral prednisone 1 mg/kg/day (not to exceed 


80mg/day, and tapered as rapidly as possible based on clinical need) during 


and after RTX treatment.  


Pneumocystis jiroveci pneumonia (PCP) prophylaxis is recommended for 


patients with Granulomatosis with polyangiitis or Microscopic polyangiitis 


during and following RTX treatment, as appropriate. 
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2 Context  


2.1 Please provide a brief overview of the disease or condition for 
which the technology is being used. Include details of the 
underlying course of the disease. 


Anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) is a 


multisystem autoimmune disease characterized by ANCA production and 


small vessel inflammation. Granulomatosis with polyangiitis (GPA, also known 


as Wegener’s granulomatosis [WG]), and microscopic polyangiitis (MPA) are 


the two major forms of systemic vasculitis associated with the presence of 


anti-neutrophil cytoplasmic antibodies (ANCAs) which have comparable 


clinical features and treatment responses. Because of this association, these 


two conditions are collectively referred to as AAV.  


If untreated, AAV progresses in most cases from limited disease processes 


(e.g., inflammation in the upper respiratory tract or lung) to a generalised 


phase characterised by multiple complications of small-vessel vasculitis (e.g., 


leukocytoclastic vasculitis of the skin, mononeuritis multiplex, alveolar 


haemorrhage, rapidly progressive glomerulonephritis, and mesenteric 


vasculitis). The outcome of untreated severe disease is death. 


2.2 Please provide the number of patients covered by this particular 
therapeutic indication in the marketing authorisation and also 
including all therapeutic indications for the technology, or for which 
the technology is otherwise indicated, in England and Wales and 
provide the source of the data. 


We estimate that up to 1,660 patients could be eligible for RTX annually 


based on the proposed license restricting to patients with severe GPA or MPA 


as an induction therapy only. 


We have estimated the total MPA and GPA population to be 13,000 patients 


annually, based on prevalence data from a 2012 epidemiology study [Watts et 


al, 2012]. We note however, that the licence for RTX is more restrictive, and 


can only be administered to patients with severe active disease and as an 


induction therapy only. 


While we have evidence from market research indicating that approximately 


5,000 patients per annum are treated with induction therapy, the breakdown 
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based on severity of disease is particularly difficult. Our evidence suggests 


only one third are defined as severe, but as explained in section 2.6 (Severity 


of Disease), there are many reasons why clinicians would consider deviating 


from the guidelines when defining severe disease. 


The current market authorisation for RTX covers an eligible patient population 


in the United Kingdom of approximately 39,000 patients annually. 


2.3 Please provide information about the life expectancy of people with 
the disease in England and Wales and provide the source of the 
data. 


The natural history of untreated AAV is of a rapidly progressive, usually fatal 


disease and not everyone responds to treatment; early studies observed a 


mean survival of 5 months, with 82% of patients dying within 1 year and more 


than 90% dying within 2 years in patients with GPA [Walton, 1958].  


The introduction of CYC (CYC) combined with prednisolone resulted in a 


significant improvement in mortality of GPA with a 5-yr survival rate of 82%, 


although there remains considerable morbidity associated with both disease 


and treatment; 20% of these survivors will have significant renal disease 


[Lapraik et al. 2007].  


Disease onset usually occurs at 65-74 years, although it can occur at any age 


[Watts et al. 2000]. Increasing age and renal involvement at diagnosis are 


poor prognostic factors. The likelihood of relapse varies according to disease 


but is highest in GPA; up to 50% of patients will relapse within 5 years, even 


with maintenance immunosuppression. Each relapse carries a risk of 


subsequent critical organ damage [Lapraik et al, 2007; Walton, 1958]. 


Unfortunately, therapies used to treat AAV are themselves also associated 


with substantial toxicities that frequently result in severe and permanent 


patient morbidity and mortality [Jayne et al, 2003].  


In particular, treating AAV with CYC can lead to opportunistic infections, bone-


marrow suppression, hemorrhagic cystitis, infertility, and cancer—particularly 


hematopoietic and bladder malignancies [Reza et al, 1975; Guillevin et al, 


1997].  
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Cumulative exposure to immunosuppressive therapy is also a significant risk 


factor for adverse events; cumulative CYC doses were found to be associated 


with mortality. Infection rates also appeared to be higher in patients exposed 


to a greater amount of CYC [Little et al, 2009].  


There are also substantial morbidities associated with a repeated and 


prolonged course of glucocorticoids. Infections are a well-known complication 


of glucocorticoids, especially in the treatment of vasculitis [Hoffman et al, 


1992]. Other known complications of steroid therapy include new-onset 


diabetes, osteoporosis, avascular necrosis, peptic ulcers and cataracts [Little 


et al, 2009]. 


2.4 Please give details of any relevant NICE guidance or protocols for 
the condition for which the technology is being used. Specify 
whether any specific subgroups were addressed. 


There is no NICE guidance on AAV available. There are however a number of 


NHS local protocols available for the use of RTX in AAV, using both the 


proposed AAV dose of RTX (375mg/m2) and the licensed RA dose (1g on day 


1 and 15), for example, Salford Royal NHS Foundation Trust protocol 


(375mg/m2 or 1g every 6 months for two years), Bristol, North Somerset and 


South Gloucestershire (1 g day 1 and 15, to be repeated at a minimum of 6 


monthly intervals for 2 years).  


Perhaps more significantly, the NHS Commissioning Board in their draft 


document [NHSCB/A3C/1a, December 2012], have said they intend to 


commission RTX for AAV, for patients with relapsing disease, with primary 


treatment failure or with adverse reactions or contra-indications to CYC. In 


brief, the document describes the four different situations where RTX would 


be routinely prescribed for AAV: 


 Initial remission induction agent in newly diagnosed patients where 


avoiding CYC is desirable 


 As a remission induction agent when CYC has not been effective 


 As a remission induction agent at time of first relapse 
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 As a remission maintenance agent 


We anticipate the final guidance will be issued in April 2013. 


2.5 Please present the clinical pathway of care that depicts the context 
of the proposed use of the technology. Explain how the new 
technology may change the existing pathway. If a relevant NICE 
clinical guideline has been published, the response to this question 
should be consistent with the guideline and any differences should 
be explained.  


The British Society for Rheumatology (BSR) and the European Vasculitis 


Study Group (EUVAS) have produced guidelines for the management of 


adults with AAV [Lapraik et al. 2007; Mukhtyar et al. 2008]. They were 


developed before the emergence of recent data on the use of RTX in AAV 


and are based around the use of CYC in severe disease.  


Management involves three phases; remission induction, remission 


maintenance and treatment of relapse. Treatment is tailored according to 


severity and extent of disease and the level of immunosuppression reflects 


the severity of the vasculitis. 


CYC (CYC) is the standard remission induction agent, given as either a daily 


oral or IV pulse and is usually given for 3-6 months, adjusted for age, body 


weight and renal function. CYC is usually given with oral or IV corticosteroids 


such as prednisolone or methylprednisolone. For aggressive disease, 


plasmapheresis can be used in addition to standard therapy. 


To maintain remission, CYC therapy may be continued for up to 6 months, 


along with tapered doses of prednisolone. AZA (AZA) or methotrexate may be 


substituted for CYC after successful remission of disease. Mycophenolate or 


leflunomide may be used as alternatives for intolerance or lack of efficacy of 


AZA or methotrexate. 


Patients may continue maintenance therapy/immunosuppression for up to 5 


years.  


Relapses have been classified as minor or major, according to the absence or 


presence of threatened vital organ function. Minor relapse is treated with an 
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increase in prednisolone dose to 30 mg/day then gradual taper and 


optimisation of the concurrent immunosuppressive dose. 


Major relapse is treated with CYC as in remission induction and an increase in 


prednisolone to 30 mg/day; intravenous methyl prednisolone or plasma 


exchange may be considered. 


Disease refractory to full dose CYC and prednisolone is rare. More commonly, 


optimal doses are not tolerated or a prolonged relapsing disease course with 


high cumulative exposure to CYC and prednisolone are the indications for 


alternative agents. For relapses on AZA or methotrexate a switch to 


mycophenolate or leflunomide may be considered. 


The diagram below (from BSR Guidelines, Lapraik et al, 2007) may help to 


clarify the current standard of care: 


Figure 1: BSR ANCA-associated vasculitis guidelines 
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The place of RTX 


The proposed license for RTX suggests that, in combination with 


glucocorticoids, it may be used for the induction of remission in adult patients 


with severe, active GPA and MPA. This may include: 


Initial remission induction agent in newly diagnosed patients where avoiding 


use of CYC is desirable (because of toxicity and especially with regard to 


long-term use) 


 As a remission induction agent when CYC has not been effective 


 As a remission induction agent at time of first relapse 


2.6 Please describe any issues relating to current clinical practice, 
including any variations or uncertainty about best practice. 


One of the critical issues relating to current clinical practice is the toxicity of 


standard therapies. 


Conventional therapies for AAV are associated with significant toxicity, 


treatment failures, and disease relapses, frequently resulting in severe, 


permanent morbidity and mortality. Preventing fatal outcomes in severe AAV 


requires immunosuppressive therapy with glucocorticoids and cytotoxic 


agents, usually CYC. Although many patients achieve remission with expert 


care, they usually experience disease flares when therapy is tapered or 


discontinued. 


CYC in particular has significant side effects including gonadal toxicity, bone 


marrow depression, haemorrhagic cystitis and an increased risk of future 


development of bladder cancer. There are therefore specific situations where 


the avoidance of CYC is desirable: 


 Females who have not yet completed their family and who are at risk of 


CYC-induced premature menopause 


 Where there has been a previous uroepithelial malignancy 


 Where there is intolerance of CYC due to side-effects or cytopenia 
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 Where there is a high risk of infection 


In addition, clinical trial data have demonstrated that during the first year of 


therapy, adverse events and not the active vasculitis contribute the most to 


mortality. 


Severity of disease 


The BSR guidelines suggest that treatment of AAV is tailored according to 


severity and extent of disease. The level of immunosuppression should reflect 


the severity of vasculitis.  


However, the definition of “severe” it not clear and not defined in clinical 


practice. It is therefore important not to exclude patients from effective 


treatment based on a simple definition. 


AAV is by definition a severe (organ- and/or life -threatening) disease. The 


definition of “severity” was introduced to try to limit the use of CYC. In clinical 


studies e.g. RAVE; patients must have severe disease to enter the study. 


Here it is defined as one or more of the major BVAS/WG items or disease 


severe enough to require treatment with CYC. BVAS/WG minor items with a 


significant risk of morbidity may also be classified as severe. 


The BSR guidelines definition of severity implies that localised disease is not 


severe and therefore can be treated conservatively, without CYC. However, 


localised disease may also have severe consequences e.g. retro-orbital 


disease or localized vasculitis of the eye, and such patients require effective 


therapies such as CYC (or RTX). Indeed, 'mild/moderate" disease, which is 


designated “limited disease” on the BVAS/WG, can progress rapidly to a fatal 


outcome.  


Dosage of RTX  


The 1,000mg dose of RTX (effectively the RA dose, given on day 1 and 15) is 


widely used off-label for AAV and gives less exposure compared with 


375mg/m2 once weekly for 4 weeks schedule, which has been used in the 


RAVE clinical trial and is likely to be stipulated in the license 
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Judging by market research findings, we believe that the 2 x 1,000mg dose 


has widespread use across the UK, with some variation according to the 


speciality treating AAV; 80% of rheumatologists are likely to prescribe 2 x 


1,000mg RTX for induction of remission, but this number is 40% for 


nephrologists. This also varies with stage of treatment (induction, 


maintenance, flare). 


2.7 Please identify the main comparator(s) and justify their selection. 


CYC is the main comparator; as shown in previous sections, it is the current 


standard of care for induction of remission as well as treatment of relapse in 


AAV patients. 


A small proportion of patients intolerant or contraindicated to CYC may 


receive alternative treatments in the induction of remission, namely AZA, 


methotrexate, and mycophenolate.  


2.8 Please list therapies that may be prescribed to manage adverse 
reactions associated with the technology being appraised. 


The main adverse reactions following RTX infusions are infusion-related 


reactions (IRRs) and infections. Most of the data come from the use of RTX in 


RA, but IRRs for patients with GPA and MPA were similar to those seen for 


rheumatoid arthritis patients in clinical trials (proposed SmPC). 


As a result of these IRRs, which may be related to release of cytokines and/or 


other chemical mediators, premedication consisting of an analgesic/anti-


pyretic drug and an anti-histaminic drug, should always be administered 


before each infusion of RTX.  


Medicinal products for the treatment of hypersensitivity reactions, e.g., 


epinephrine (adrenaline), antihistamines and glucocorticoids, should be 


available for immediate use in the event of an allergic reaction during 


administration of RTX. 


Pneumocystis jiroveci pneumonia (PCP) prophylaxis is recommended for 


patients with granulomatosis with polyangiitis or microscopic polyangiitis 


during and following RTX treatment, as appropriate. 
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2.9 Please identify the main resource use to the NHS associated with 
the technology being appraised. Describe the location of care, staff 
usage, administration costs, monitoring and tests. Provide details of 
data sources used to inform resource estimates and values. 


RTX is delivered through an intravenous infusion, in an outpatient setting. The 


cost of administering and monitoring RTX is captured in the fixed tariff of 


£171.33 [Barton et al 2004, inflated from £124]. We note that RTX is currently 


funded for use in AAV in a number of centres across the UK, and therefore do 


not expect positive NICE guidance to be associated with significant additional 


resource allocation. 


2.10 Does the technology require additional infrastructure to be put in 
place?  


RTX is given in hospital as a day case procedure for both rheumatology and 


oncology indications. The infrastructure is already in place widely across the 


UK for RTX use in these settings; there are no additional requirements for use 


in vasculitis.  
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3 Equality  


3.1 Identification of equality issues 


3.1.1 Please let us know if you think that this appraisal:   


 could exclude from full consideration any people protected by 
the equality legislation who fall within the patient population 
for which [the treatment(s)] is/are/will be licensed;  


 could lead to recommendations that have a different impact on 
people protected by the equality legislation than on the wider 
population, e.g. by making it more difficult in practice for a 
specific group to access the technology  


 could lead to recommendations that have any adverse impact 
on people with a particular disability or disabilities 


Please provide us with any evidence that would enable the 
Committee to identify and consider such impacts.  


N/A 


3.1.2 How has the analysis addressed these issues? 


N/A 
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4 Innovation 


4.1.1 Discuss whether and how you consider the technology to be 
innovative in its potential to make a significant and substantial 
impact on health-related benefits, and whether and how the 
technology is a ‘step-change’ in the management of the 
condition. 


RTX is the first monoclonal antibody to be successfully studied in the 


treatment of vasculitis. The approval of RTX will hopefully encourage 


additional innovative medicines to be studied in vasculitis patients providing a 


step change in the management of the disease. 


4.1.2 Discuss whether and how you consider that the use of the 
technology can result in any potential significant and 
substantial health-related benefits that are unlikely to be 
included in the quality-adjusted life year (QALY) calculation.  


It is well documented that CYC reduces the fertility in both males and females. 


As a consequence, patients considering having children have a difficult 


decision to make in the treatment of their disease. Currently the alternative 


induction agents are considered less effective compared to CYC, with RTX it 


is proven to be as effective as CYC while maintaining fertility in patients. 


The benefit to patients of treating the disease effectively while maintaining 


fertility cannot be captured in the QALY currently. 
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5 Statement of the decision problem  


 Final scope 


issued by NICE 


Decision problem 


addressed in the 


submission 


Rationale if 


different from the 


scope 


Population  People with anti-


neutrophil 


cytoplasmic antibody 


associated vasculitis  


People with severe 


ANCA-associated 


vasculitis (GPA or 


MPA) 


In line with the proposed 


license for RTX 


Intervention RTX in combination 


with corticosteroids  


RTX in combination 


with corticosteroids for 


induction treatment 


only. 


In line with the proposed 


license for RTX. 


Comparators Treatment strategies 


without RTX, 


including CYC, AZA, 


methotrexate, and 


mycophenolate (in 


combination with 


corticosteroids)  


CYC (in combination 


with corticosteroids) 


for induction of 


remission. 


 


Patients intolerant to 


CYC may receive 


alternative induction 


treatments including 


AZA, methotrexate, 


and mycophenolate (in 


combination with 


corticosteroids) 


Clinical opinion has 


informed us that with the 


exception of patients 


intolerant to CYC, CYC 


is the standard of care in 


the induction of 


remission, with the use 


of other agents usually 


reserved for less severe 


forms of AAV. 


 


The RAVE study 


compared RTX with 


CYC. We have no 


evidence of RTX directly 


compared to other 


induction agents in the 


target population.  


Outcomes The outcome 


measures to be 


considered include:  


mortality  


remission rate and 


duration of remission  


number and severity 


of relapses  


change in renal 


function  


cumulative dose of 


immunosuppressants  


adverse effects of 


treatment  


health-related quality 


of life.  


We have explored the 


following outcome 


measures based on 


the evidence available: 


mortality 


remission rate and 


duration of remission 


relapse rates 


cumulative dose of 


immunosuppressants 


adverse effects of 


treatment  


health-related quality 


of life 


Not all the outcomes 


outlined in the final 


scope could be included 


due to limitations in the 


evidence base. 


 


The RAVE clinical study 


has provided information 


related to relapse rates, 


however, we have not 


been able to model the 


severity of individual 


relapses due to 


limitations in the data. 


Economic 


analysis 


The reference case 


stipulates that the 


cost effectiveness of 


treatments should be 


expressed in terms 


of incremental cost 


per quality-adjusted 


life year.  


The reference case 


stipulates that the 


Same as the scope - 
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time horizon for 


estimating clinical 


and cost 


effectiveness should 


be sufficiently long to 


reflect any 


differences in costs 


or outcomes 


between the 


technologies being 


compared.  


Costs will be 


considered from an 


NHS and Personal 


Social Services 


perspective.  


Subgroups to 


be 


considered 


People for whom 


CYC is 


contraindicated  
 


We have considered 


the following 


subgroups 


Patients with de novo 


disease 


Patients with prior 


exposure to CYC  


Patients for whom 


CYC is contraindicated  
 


The RAVE study 


included patients with 


either newly diagnosed 


or relapsing disease. 


The study reported 


significantly different 


outcomes based on 


prior exposure to CYC.  


 


Due to the limitations in 


the available evidence 


we have undertaken 


scenario analyses for 


patients who are 


considered intolerant to 


CYC and are receiving 


alternative induction 


agents (AZA, 


methotrexate, and 


mycophenolate) 


Special 


consideratio


ns, including 


issues 


related to 


equity or 


equality  


 CYC is known to 


reduce the fertility of 


both males and 


females. RTX offers an 


effective alternative to 


patients looking at 


preserving their fertility 


without compromising 


on the effectiveness of 


their treatment. 
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Section B – Clinical and cost effectiveness 


Element of health 


technology 


assessment 


Reference case Section in ‘Guide to 


the methods of 


technology appraisal’ 


Defining the decision 


problem 


The scope developed by NICE  5.2.5 and 5.2.6 


Comparator(s) Therapies routinely used in the NHS, 


including technologies regarded as 


current best practice  


5.2.5 and 5.2.6 


Perspective costs NHS and PSS 5.2.7 to 5.2.10 


Perspective benefits All health effects on individuals 5.2.7 to 5.2.10 


Type of economic 


evaluation 


Cost-effectiveness analysis 5.2.11 and 5.2.12 


Synthesis of evidence 


on outcomes 


Based on a systematic review 5.3 


Measure of health 


effects 


QALYs 5.4 


Source of data for 


measurement of HRQL 


Reported directly by patients and 


carers 


5.4 


Source of preference 


data for valuation of 


changes in HRQL  


Representative sample of the public 5.4 


Discount rate An annual rate of 3.5% on both costs 


and health effects  


5.6 


Equity weighting An additional QALY has the same 


weight regardless of the other 


characteristics of the individuals 


receiving the health benefit  


5.12 


HRQL, health-related quality of life; NHS, National Health Service; PSS, personal social services; QALY(s), quality-


adjusted life year(s) 
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6 Clinical evidence 


6.1 Identification of studies 


6.1.1 Describe the strategies used to retrieve relevant clinical data, 
both from the published literature and from unpublished data 
that may be held by the manufacturer or sponsor. The 
methods used should be justified with reference to the 
decision problem. Sufficient detail should be provided to 
enable the methods to be reproduced, and the rationale for 
any inclusion and exclusion criteria used should be provided. 
Exact details of the search strategy used should be provided 
in section 9.2, appendix 2. 


The following databases were used to identify relevant studies (no date limits 


were set): 


 Embase, Embase Alerts, Medline and Medline In-Process (via 


ProQuest) on 11 March 2013 


 PubMed on 28 Jan 2013 


The Cochrane Library, accessed via Wiley Interscience at 


www3.interscience.wiley.com. The Cochrane Library was be searched with 


unrestricted dates, searched on 08 March, 2013  


Searches used index and text words which included RTX (or RTX) and 


vasculitis, ANCA, AAV, Wegener’s, Granulomatosis with polyangiitis (GPA), 


Microscopic polyangiitis (MPA), as major descriptors. The search was 


restricted to include only documents relating to humans and clinical trials and 


in the English language. The search was further restricted manually according 


to inclusion/exclusion criteria. 


RCTs (including head-to-head) data were the preferred data source, however, 


in the absence of valid RCT evidence, evidence from other study designs was 


considered, with reference to the inherent limitation inferred by the study 


design, including good-quality observational studies to supplement RCT data.  
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6.2 Study selection  


6.2.1 Describe the inclusion and exclusion selection criteria, 
language restrictions and the study selection process. A 
justification should be provided to ensure that the rationale is 
transparent. A suggested format is provided below. 


Table 6: Eligibility criteria used in search strategy 


Inclusion criteria Published papers or abstracts which evaluated the following were 


included: 


 RTX had to be the major focus of the paper, in order to 


eliminate papers which mentioned RTX as part of a 


discussion of treatments for rheumatoid arthritis 


 AAV had to be a major focus of the paper, in order to 


eliminate papers covering the use of RTX in other 


autoimmune diseases 


 Patient population should consist of those patients who were 


receiving RTX for induction of remission (or treatment of 


flare), i.e. not maintenance data, to be consistent with the 


proposed RTX licence 


 Correct dosage of RTX 375mg/m2 body surface area once 


weekly for 4 weeks 


 Clinical trial data 


 Documents relating to humans 


Exclusion 


criteria 


Published papers or abstracts which evaluated the following were 


excluded: 


 Any papers providing a review, update or commentary on 


data published elsewhere were excluded 


 Any papers which only mentioned RTX within a discussion of 


treatments for AAV or other auto-immune diseases were 


excluded 


 Papers covering the use of RTX Churg-Strauss syndrome 


were excluded 


 Animal studies or in vitro research   


 Case reports 


 Studies where there were data for fewer than 20 patients 


 Paediatric studies 


 Incorrect dosage 


 Maintenance of remission only 


 Posthoc subgroup analyses 


 Animal data 


 


 


6.2.2 A flow diagram of the numbers of studies included and 
excluded at each stage should be provided using a validated 
statement for reporting systematic reviews and meta-analyses 
such as the QUOROM statement flow diagram (www.consort-
statement.org/?o=1065). The total number of studies in the 
statement should equal the total number of studies listed in 
section 5.2.4. 



http://www.consort-statement.org/?o=1065

http://www.consort-statement.org/?o=1065
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6.2.3 When data from a single RCT have been drawn from more than 
one source (for example, a poster and a published report) 
and/or when trials are linked (for example, an open-label 
extension to an RCT), this should be made clear. 


From the above flow diagram, it can be seen that a number of full-text articles 


were excluded from the discussion. Five studies were excluded because they 


were abstracts containing preliminary data that were subsequently published 


more fully.  


Three further papers were excluded because they were abstracts of data from 


post-hoc analyses of RAVE. One was a post-hoc analysis of long-term 


outcomes of patients who had renal involvement at baseline in RAVE. The 


Figure 1: Prisma flow diagram for clinical literature search 
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Additional records identified through 


other sources 


(n = 10) 


Total Records after duplicates removed 


(n = 760) 


Records screened manually  


(n =760) 


Records excluded 


(n =709) 


Full-text articles assessed for 


eligibility 


(n =54) 


Full-text articles excluded, with 


reasons 


(n =45 ) 


Paediatric = 5 


N <20 = 22 


Dose/off label = 10 


Repeat data = 5 


Post-hoc subgroup analyses = 3 


Studies included in qualitative 


synthesis 


(n = 2 RCTs 


7 non RCTs) 
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second abstract contained post-hoc data exploring reasons for primary 


endpoint failure in RAVE. The third abstract explored levels of markers of 


inflammation and platelet activation in RAVE to determine whether levels of 


markers predict future complete remission in AAV. 


Complete list of relevant RCTs 


6.2.4 Provide details of all RCTs that compare the intervention with 
other therapies (including placebo) in the relevant patient 
group. The list must be complete and will be validated by 
independent searches conducted by the Evidence Review 
Group. This should be presented in tabular form. A suggested 
format is presented below. 


Table 7: List of relevant RCTs 


Trial no. 


(acronym) 


Intervention Comparator Population Primary 


study ref. 


RAVE RTX 375mg/m
2
 


x 4 weeks 


CYC (2 mg per 


kg per day)  


AAV; 


GPA/MPA 


patients with 


active disease 


Stone et al., N 


Engl J Med 


2010;363:221-


32 


RITUXVAS RTX 375mg/m
2
 


x 4 weeks + 2 


CYC IV pulses 


IV CYC 


followed by 


AZA  


AAV; 


GPA/MPA 


patients and 


renal 


involvement 


Jones et al., N 


Engl J Med 


2010;363:211-


20 


 


 


6.2.5 Please highlight which of the RCTs identified above compares 
the intervention directly with the appropriate comparator(s) 
with reference to the decision problem. If there are none, 
please state this. 


Both studies above compare the intervention (RTX) directly with the 


appropriate comparator (CYC), however, RITUXVAS also includes 2 pulses of 


CYC together with RTX at the beginning of the study. RAVE recruited both 


newly diagnosed and relapsing patients, whereas RITUXVAS recruited newly 


diagnosed patients with renal involvement. RAVE is included as the main 


pivotal study for the decision problem, with RITUXVAS included as supporting 


data. 
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6.2.6 When studies identified above have been excluded from 
further discussion, a justification should be provided to 
ensure that the rationale for doing so is transparent. For 
example, when studies have been identified but there is no 
access to the level of trial data required, this should be 
indicated. 


Both the RAVE and RITUXVAS studies have been assessed in the appraisal.  


List of relevant non-RCTs 


6.2.7 Please provide details of any non-RCTs (for example 
experimental and observational data) that are considered 
relevant to the decision problem and a justification for their 
inclusion. Full details should be provided in section 5.8 and 
key details should be presented in a table; the following is a 
suggested format. 
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Table 8: List of relevant non-RCTs 


Trial no. 


(acronym) 


Intervention Population Objectives Primary 


study ref. 


Justification 


for inclusion 


Fixed interval 


RTX re-


treatment. 


Retrospectiv


e data 


collection 


RTX 375mg/m
2
 


x4 or 2x1g 


(induction and 


relapse) 


Patients with 


refractory or 


relapsing AAV 


Reduction of 


relapse rates 


with fixed 


interval RTX 


retreatment 


Smith et al. 


Arth 


Rheum 


2012  


Large number of 


AAV patients 


(n=91) with 2 


different doses 


of RTX for 


induction) 


RTX survey, 


Retrospectiv


e data 


collection 


RTX for 


refractory AAV 


in UK, 


375mg/m
2
 x4 


or 2x1g  


Patients with 


refractory or 


relapsing AAV 


Efficacy and 


safety of 


RTX in a 


large, 


multicentre 


cohort. 


Comparison 


of dosing 


regimens 


Jones et 


al., Arth 


Rheum 


2009; 60: 


2156-2168 


N=65. Two 


different doses 


of RTX for 


induction 


(licensed dose 


and commonly 


used  dose) 


Protocolised 


RTX 


treatment 


RTX 2x1g 


every 6 months 


for 2 years vs 


RTX PRN 


Patients with 


refractory 


AAV 


Comparing 


protocolised 


vs PRN 


treatment 


with RTX 


Jones et 


al., Arth 


Rheum 


2010, 62; 


Suppl. 


Abstract 


N=72. May help 


to inform 


retreatment 


Wegener’s 


granulomato


sis cohort 


study. 


Retrospectiv


e case note 


review 


RTX 375mg/m
2
 


x4 or 2x1g  


WG of the 


head and 


neck 


Review of 


efficacy of 


RTX for 


refractory 


head and 


neck 


manifestation


s of WG 


Del Pero et 


al., Clin 


Otolaryngol 


2009; 34: 


328-335 


N=34. Two  


different doses 


of RTX  


RTX for 


remission 


induction and 


maintenance 


in WG - 


single centre 


observational 


10 year 


experience 


RTX 375mg/m
2
 


x4 or 2x1g  


WG (GPA) 


with refractory 


disease 


Efficacy and 


safety of 


repeated B 


cell depletion 


for long-term 


remission 


maintenance 


in WG  


Cartin-


Ceba et al., 


Arth 


Rheum 


2012.  


N=53. Two  


different doses 


of RTX 


RTX efficacy 


and safety in 


granulomato


us vs 


vasculitic 


GPA. 


Retrospectiv


e data 


collection 


RTX 375mg/m
2
 


x4  


Refractory 


WG/GPA 


RTX efficacy 


and safety in 


in tertiary 


referral 


centre 


Holle et al., 


Ann Rheum 


Dis 2012; 


71: 327 – 


333 


N=59, licensed 


dose 


GRAID 


(German 


Registry) 


RTX 375mg/m
2
 


x4 or 2x1g 


AAV, 


refractory to 


standard 


treatment 


Efficacy and 


safety in a 


German 


Registry 


Roll et al., J 


Rheumatol 


2012; 39: 


2153-2156 


“Real-life” data 
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6.3 Summary of methodology of relevant RCTs 


6.3.1 As a minimum, the summary should include information on 
the RCT(s) under the subheadings listed in this section. Items 
2 to 14 of the CONSORT checklist should be provided, as well 
as a CONSORT flow diagram of patient numbers 
(www.consort-statement.org). It is expected that all key 
aspects of methodology will be in the public domain; if a 
manufacturer or sponsor wishes to submit aspects of the 
methodology in confidence, prior agreement must be 
requested from NICE. When there is more than one RCT, the 
information should be tabulated. 


Two studies were identified that adequately addressed the decision problem, 


RAVE and RITUXVAS. This section describes those studies in detail, as they 


relate to the decision problem. 


RAVE: Stone et al 2010 


The RAVE study investigators aimed to use RTX in patients with AAV to 


eliminate potentially pathogenic B cells and disease-amplifying ANCAs. This 


therapy was expected to result in disease remission. 


The primary objective was to demonstrate non-inferiority of RTX compared 


with conventional therapy (CYC/AZA) and to determine the efficacy of RTX 


(375 mg/m2, four weekly infusions) and glucocorticoids in the induction of 


complete remission, defined as a Birmingham Vasculitis Activity Score for 


Wegener’s Granulomatosis (BVAS/WG) of 0 when off glucocorticoid therapy 


in patients with severe ANCA-associated vasculitis. 


RITUXVAS: Jones et al 2010 


While the focus in this STA is on efficacy data from the 6-month induction 


phase in RAVE, these data are complemented with published efficacy data 


from a controlled, open-label, randomised study (RITUXVAS) in 44 patients 


with newly diagnosed AAV that provides important data supporting the 


efficacy of RTX in the treatment of severe AAV.  


The purpose of RITUXVAS was to assess the treatment response and rates 


of associated severe adverse events with a RTX-based regimen, as 



http://www.consort-statement.org/
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compared with a CYC-based regimen, as induction therapy in patients with 


recently diagnosed, severe ANCA-associated vasculitis with 


glomerulonephritis. 


6.3.2 Describe the RCT(s) design (for example, duration, degree and 
method of blinding, and randomisation) and interventions. 
Include details of length of follow-up and timing of 
assessments. 


 Location 


RAVE Nine centres in the United States and the Netherlands 


RITUXVAS Eight centres in Europe and Australia 


 Design  


RAVE Randomised, multicentre, double-blinded, double-dummy, placebo-controlled, 
international study of RTX (375 mg/m


2
) in patients with severe AAV, designed to 


demonstrate non-inferiority to conventional therapy (CYC/AZA) and superiority 
to a historical control 


RITUXVAS Phase II, open-label, randomised, controlled, prospective study comparing a 
RTX- based (375 mg/m


2
)  regimen with a standard CYC/ AZA regimen, as 


induction therapy in patients with recently diagnosed, severe AAV 


 Duration of study 


RAVE The study consisted of two phases: 


 6-month remission induction phase, followed by 


 12-month remission maintenance phase  


All patients were to be followed until 18 months after enrolment of the last 
patient 


RITUXVAS 3 years: 6 months recruitment, two year follow-up per patient and 6 month 
analyses 


 Method of randomisation 


RAVE Participants enrolled and assigned a unique participant number (sequentially 
according to a randomisation schedule provided to the site pharmacist). Patients 
were randomised at a ratio of 1:1 to the two treatment arms just prior to 
receiving investigational treatment at the baseline visit. Randomisation was 
stratified by clinical study centre and type of ANCA (PR3 or MPO) 


RITUXVAS Randomisation was performed with a computer minimization algorithm to 
maintain concealment of study-group assignments from the investigators. The 


algorithm was stratified according to the patients’ age, diagnosis, and baseline 


renal function. A 3:1 ratio for random assignment was used  


 Method of blinding (care provider, patient and outcome assessor) 


RAVE Study centres were provided with blinded generic oral medication kits and 
RTX/RTX placebo vials (without patient identifiers). Blinded kits/vials containing 
the opposite study therapy regimen were provided if a blinded crossover was 
needed. To minimize bias due to reactions from RTX infusion and adverse 
events associated with conventional therapy, the following measures were 
taken: 


 Patients in both study arms received concomitant glucocorticoids to 
reduce possible systemic reactions associated with RTX infusions 


 To conceal thinning hair associated with CYC, patients wore hats to 
their study visits 
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 Each patient was evaluated by two physicians: a safety officer and an 
investigator 


 Any potential difference in the time required to achieve remission was 
minimized by not switching any patient to the maintenance therapy 
before Month 3 unless they developed hemorrhagic cystitis 


 Patients considered treatment failures before the Month 6 Visit could be 
crossed over to the opposite treatment arm in a blinded fashion. 
Patients who experienced early treatment failure were not unblinded 
and were treated according to BMJ 


 The study drug packaging, labeling, correspondence, and preparation 
procedures were designed to maintain the study blind 


 If a serious or life-threatening adverse event occurred and knowledge of 
drug administration was required, the NIAID Medical Monitor was 
notified before the patient’s treatment assignment was unblinded. This 
was then discussed promptly with the Protocol Chairs and ITN Clinical 
Trial Physician. For all other events requiring the unblinding, the Medical 
Monitor was contacted before unblinding occurred. In all cases, the 
NIAID Medical Monitor was to notify the Protocol Chairs and the ITN 
Clinical Trial Physician. Any unblinding event was to be reported 
immediately to the DSMB 


RITUXVAS Open-label 


 







43 


 


 


 Intervention(s) and comparator(s)  


RAVE Two hundred patients were to be randomised in a 1:1 ratio to the experimental or 
control arm. Patients in both arms received 1 g of intravenous (IV) pulse 
methylprednisolone (or an equivalent IV dose of another glucocorticoid preparation), 
followed by a protocol-mandated oral prednisone taper (dose starting at 1 
mg/kg/day, not exceeding 80 mg/day). Prednisone tapering was to be completed by 
the Month 6 Visit to meet the definition of complete remission. 


 


Figure 2: RAVE study design 


The study consisted of two phases: 


 6-month remission induction phase followed by 


 2-month remission maintenance phase 


During the remission induction phase, patients in the control arm (conventional 
treatment) received oral prednisone daily, RTX placebo infusions once weekly for 4 
weeks, and oral CYC daily (2 mg/kg/day) for 3 to 6 months. Patients in the 
experimental arm (RTX and glucocorticoids) received oral prednisone daily, RTX 
(375 mg/m


2
) infusions once weekly for 4 weeks, and CYC placebo daily for 3 to 6 


months. 


During the remission maintenance phase, patients in the control arm discontinued 
CYC and started oral AZA (AZA) (2 mg/kg/day), and patients in the experimental 
arm discontinued CYC placebo and started oral daily AZA placebo. Both arms 
continued oral AZA/AZA placebo daily up to Month 18. 


Patients who experienced severe disease flares or treatment failure between Visit 
V5 and Visit V8 (Month 6 Visit) were crossed over to the opposite treatment arm.  


Patients in either group who achieved remission, defined as a BVAS/WG of 0 
before completing 6 months of therapy, could switch from CYC/CYC placebo to 
AZA/AZA placebo. No patient in either group was allowed to switch from CYC or 
CYC placebo before completing 3 months of CYC or CYC placebo therapy.  


Note that, upon achievement of remission in the RTX group, no additional 
maintenance therapy was to be provided to these patients 
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RITUXVAS The patient flow is shown in the following figure: 


Figure 3: RITUXVAS study design 


 


a
 Given with the first and third RTX infusion. 


b
 The first three cycles of CYC given at 2-week intervals; following doses given at 3-week 


intervals. CYC continued until remission was achieved (BVAS of 0 for 2 months). 


 


RTX regimen: RTX, 375mg/m
2
 IV once a week for 4 weeks (i.e. 4 doses total), 


with 2 doses of CYC 15mg/kg, 2 weeks apart given with the 1st and 3rd RTX 
dose 


Control (CYC/ AZA) regimen: CYC 15mg/kg for 3-6 months (6-10 doses total) to 
be given IV for remission induction. CYC should be converted to AZA for 
remission maintenance 


Steroids: All patients received 1g IV methylprednisolone, then the same daily 
oral corticosteroid regimen. 


Plasma exchange or IV methylprednisolone was allowed according to local 
practice for patients with organ threatening disease. NB randomisation should 
not occur until completion of plasma exchange to avoid loss of RTX during 
plasma exchange. The first dose of CYC could be given prior to completion of 
plasma exchange. 


In the case of progressive disease; additional treatment was allowed: 


i) RTX arm: 3rd dose of CYC (15mg/kg) 


ii) CYC arm: Plasma exchange or IV methylprednisolone (according to 
local practice) 


In the case of relapse, the following treatments were allowed: 


i) RTX arm: RTX with steroid was used for major and minor relapse. 
Additional CYC also used for major relapse 


ii) CYC arm: increased AZA and steroid for minor relapse and CYC 
and steroid for major relapse 
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 Primary outcomes (including scoring methods and timings of 


assessments)  


RAVE Percentage of patients who achieved complete remission at 6 months, as 
defined by a BVAS/WG of 0 and successful completion of the glucocorticoid 
taper at 6 months after randomisation (glucocorticoid dose of 0 at Month 6) 


RITUXVAS Percentage of patients achieving sustained remission at 12 months. Remission 
was defined as an absence of clinical disease activity, measured as a BVAS of 
0 maintained for 2 months. Sustained remission was an absence of disease 
activity, maintained for at least 6 months.   
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 Secondary outcomes (including scoring methods and timings of 
assessments) 


RAVE Secondary efficacy endpoint: 


Superiority of RTX to CYC for the percentage of patients who had a BVAS/WG 
of 0 and successfully completed the glucocorticoid taper by 6 months after 
randomisation. (secondary analysis of the primary efficacy endpoint.) 


Tertiary efficacy endpoints: 


 Cumulative BVAS/WG area under the curve (AUC) during the 6 months 
after randomisation 


 Percentage of patients who achieved and maintained partial remission 
as defined by BVAS ≤ 2 and off glucocorticoids at Month 6 


 Percentage of patients who achieved a BVAS/WG of 0 on prednisone< 
10 mg/day at 6 months 


 Cumulative glucocorticoid dose at 6 months 


 Number of severe flares (i.e., increase in BVAS/WG to ≥ 3 or 
experiencing one major BVAS/WG item requiring treatment with CYC) 
at 6 months 


 Number of limited flares (new occurrence or worsening of one or more 
minor BVAS/WG items) at 6 months 


 Quality of life using SF-36 PCS and MCS scores 


 The endpoints for the assessment of long-term efficacy, assessed out to 
18 months, included the duration of complete remission, and the time to 
limited and/or severe flare after complete remission in the two treatment 
groups. 


RITUXVAS Major Secondary and Tertiary Endpoints: 


 Time to remission (BVAS = 0) 


 BVAS area under the curve 


 Change in glomerular filtration rate (GFR) 


 Prednisolone dose 


 Quality of life and disease damage (assessed through the Short Form 
36 [SF-36] questionnaire and Vasculitis Damage Index [VDI] between 0 
and 12 months).  


 Duration of follow-up 


RAVE All patients were to be followed until 18 months after enrolment of the last 
patient 


RITUXVAS 12 months 
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6.3.3 Provide details of the eligibility criteria (inclusion and 
exclusion) for the trial. The following table provides a 
suggested format for the eligibility criteria for when there is 
more than one RCT. Highlight any differences between the 
trials. 


Table 9: Eligibility criteria of RAVE and RITUXVAS 


Trial Inclusion criteria  Exclusion criteria  


RAVE 1. Age: 15 years of age or older 


2. Weight:  at least 40 kg 


3. Diagnosis type: diagnosis of WG 
or MPA according to the definitions of 
the Chapel Hill Consensus 
Conference. The maximum number 
of patients with a diagnosis of MPA 
was not to exceed 50% of all patients 


4. Screening diagnosis: newly 
diagnosed disease or must have had 
a disease flare fulfilling Inclusion 
Criteria 5, 6, and 7 


5. Disease activity: active disease 
with a BVAS/WG≥3 that would 
normally have required treatment 
with CYC 


6. Disease severity: severe disease 
(i.e., one or more major BVAS/WG 
items, or disease severe enough to 
require treatment with CYC 


7. ANCA status: positive for either 
proteinase 3 (PR3)-ANCA or 
myeloperoxidase (MPO)-ANCA at the 
Screening Visit 


8. Competence: willing and able to 
provide informed consent 


 


1. Churg Strauss syndrome as 
defined by the Chapel Hill   
Consensus Conference  


2. Disease severity: 


 Limited disease that would 
not normally be treated with 
CYC 


 Severe disease: required 
mechanical ventilation 
because of alveolar 
haemorrhage 


3. Co-morbidities: 


 history of severe allergic 
reactions to human or 
chimeric monoclonal 
antibodies or murine protein 


 active systemic infection 


 history of documented anti-
glomerular basement 
membrane disease 


 active malignancy or a 
history of malignancy in the 
last 5 years 


4. Diagnostics: 


 White blood cell count 
<4,000/μL 


 Platelet count <120,000/μL 


 ALT or AST level >2.5x the 
upper limit of normal, which 
could not be attributed to 
underlying AAV disease 


 Serum creatinine level >4.0 
mg/dL attributed to renal 
failure from a current flare 


 Human antichimeric 
antibodies (HACA) 


5. Treatments: 


 Intolerant to CYC 


 Used CYC, oral or IV, within 
the past 4 months, unless 
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started oral CYC not more 
than 1 week prior to 
enrolment 


 any previous treatment with 
RTX or Campath-1H 


 received treatment with 
plasma exchange within 3 
months preceding the 
Screening Visit 


RITUXVAS  (all four inclusion criteria must be 
present) 


1. A new diagnosis of WG, MP or 
renal-limited vasculitis (RLV) 


2. Renal involvement attributable to 
active WG, MP or RLV with at least 
one 


of the following: 


 Biopsy demonstrating 
necrotizing 
glomerulonephritis. 


 Red cell casts on urine 
microscopy or ≥ ++ 
haematuria 


3. ANCA positivity 


4. Written informed consent 


1. Previous CYC (greater than 2 
weeks of an oral or IV pulse CYC 
regimen) 


2. Co-existence of another 
multisystem autoimmune disease, 
e.g. SLE, Churg Strauss Syndrome, 
Henoch Schonlein Purpura, 
rheumatoid vasculitis, essential 
mixed cryoglobulinaemia, anti-
glomerular basement membrane 
antibody positivity 


3. Hepatitis B e antigen positive or 
Hepatitis C antibody positive 


4. Known HIV positive  


5. Previous malignancy 


6. Pregnancy, breast feeding or 
inadequate contraception if female 


7. Allergy to a study medication 


8. Live vaccine within last 4 weeks 
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6.3.4 Describe the patient characteristics at baseline. Highlight any 
differences between study groups. The following table 
provides a suggested format for the presentation of baseline 
patient characteristics for when there is more than one RCT. 


As the number of baseline characteristics described in the two studies were 


different, it has not been possible to combine them into one table. Both 


studies’ baseline characteristics are thus described separately below. 


RAVE 


Table 10: RAVE baseline demographics (ITT population) 


 RTX 


n = 


99 


 


CYC 


n = 98 


 


All 


patients 


n = 197 


 


Age at screening, years 


Mean (SD) 


 


 


54.0  


(16.76) 


 


51.5  


(14.07) 


 


52.8  


(15.49) 


 


Gender (%) 


Male  


Female 


  


 


46.5 


53.5 


 


54.1 


45.9 


 


50.3 


49.7 


Primary Race (%) 


White  


Black or African-American 


Asian  


Other 


  


 


91.9 


3.0 


1.0 


4.0 


 


94.9 


3.1 


0.0 


2.0 


 


93.4 


3.0 


0.5 


3.0 


Ethnicity (%) 


Not Hispanic or Latino  


Hispanic or Latino  


Unknown  


 


91.9 


6.1 


2.0 


 


94.9 


3.1 


2.0 


 


93.4 


4.6 


2.0 


 


The demographic characteristics were similar between the treatment arms in 


terms of age at disease onset, gender, primary race, and ethnicity (Table 10). 


The median age of patients was 52.0 years with a range of 15 to 92 years, 


and most of the patients (93.4%) were white. 


The majority of patients (147, 74.6%) had a diagnosis of GPA (WG), and 48 


(24.4%) had a diagnosis of MPA (Table 11). Ninety-six (48.7%) patients were 


newly diagnosed at the time of screening, including the majority of patients 


with MPA (39 of 48 patients). By BVAS/WG assessment at Baseline, the 
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majority of patients in each arm had renal, pulmonary, systemic, or 


ear/nose/throat involvement. Baseline disease characteristics were generally 


balanced between the two treatment arms with the exception of estimated 


creatinine clearance. Mean (SD) creatinine clearance was 76.51 (46.27) and 


91.40 (49.24) ml/min for the RTX and CYC arms, respectively. The median 


values were also lower in the RTX arm compared with the CYC arm (67.61 vs. 


87.47 ml/min, respectively). 


Approximately two-thirds of the patients in each arm were positive for C-


ANCA by immunofluorescence and the remaining one-third was positive for P-


ANCA (Table 12). Similarly, approximately two-thirds of the patients were 


positive for PR3-specific antibodies, and one-third were positive for MPO-


specific antibodies. 
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Table 11: RAVE baseline disease characteristics (ITT population) 
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Table 12: RAVE Baseline ANCA status (ITT population)  


 


RITUXVAS 


Baseline characteristics of the RITUXVAS patients are shown in Table 13. No 


major imbalances at baseline were seen between the two groups, with the 


exception of a greater proportion of renal-limited vasculitis patients in the CYC 


group and a greater proportion of patients requiring dialysis in the RTX + low-


dose CYC group. The use of plasma exchange was balanced between 


groups. Overall, as expected for this population, renal function was generally 


poor in both groups at study entry. 


Table 13: RITUXVAS baseline characteristics (ITT Population) 


 RTX  n=33 CYC  n=11 


Age (yrs), median (min-max) 


 


68 (20-85) 67 (51-83) 


Sex (male, %) 


 


17 (52%) 6 (55%) 


No. diagnosed: 


WG 


MPA 


 


 


18 (55%) 


12 (36%) 


 


4(36%) 


4 (36%) 


Renal-limited vasculitis 


 


3 (9%) 3 (27%) 


No. diagnosed: 


c-ANCA positive 


p-ANCA positive 


 


 


20 (61%) 


13 (39%) 


 


5 (45%) 


6 (55%) 
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GFR in ml/min/1.73m
2 


(median (min-max) 


 


20 (0-74) 12 (0-48) 


CRP in mg/ml, median (min-max) 


 


28 (2-297) 25 (1-157) 


BVAS, median (min-max) 


 


19 (9-42) 18 (12-33) 


required dialysis 


 


8 (24%) 1 (9%) 


Received plasma exchange 8 (24%) 3 (27%) 


ANCA = anti-neutrophil cytoplasmic antibodies; BVAS = Birmingham Vasculitis Activity Score; C-ANCA = cytoplasmic 


ANCA; CRP = C-reactive protein; GFR = glomerular filtration rate; MPA = microscopic polyangiitis; p-ANCA = 


perinuclear ANCA; WG = Wegener’s granulomatosis. 


 


6.3.5 Provide details of the outcomes investigated and the 
measures used to assess those outcomes. Indicate which 
outcomes were specified in the trial protocol as primary or 
secondary, and whether they are relevant with reference to the 
decision problem. This should include therapeutic outcomes, 
as well as patient-related outcomes such as assessment of 
health-related quality of life (HRQL), and any arrangements to 
measure compliance. Data provided should be from pre-
specified outcomes rather than post-hoc analyses. When 
appropriate, also provide evidence of reliability or validity, and 
current status of the measure (such as use within UK clinical 
practice). The following table provides a suggested format for 
presenting primary and secondary outcomes when there is 
more than one RCT. 


We believe the nature of the outcomes in the two studies is best described as 


a narrative, rather than in a table. 


RAVE: outcomes 


Primary efficacy endpoint:  


The percentage of patients who achieved complete remission at 6 months, as 


defined by a BVAS/WG of 0 and successful completion of the glucocorticoid 


taper at 6 months after randomisation (glucocorticoid dose of 0 at Month 6). 


Since long-term glucocorticoid use is associated with significant side effects, 


the glucocorticoid taper is an important additional goal of treatment and 


supports the clinical relevance and interpretation of the primary endpoint. 
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Secondary Endpoints: 


The secondary efficacy objective for RAVE was the superiority of RTX to CYC 


for the percentage of patients who had a BVAS/WG of 0 and successfully 


completed the glucocorticoid taper by 6 months after randomisation. (This was 


a secondary analysis of the primary efficacy endpoint.) 


The tertiary efficacy endpoints for RAVE were: 


 The cumulative BVAS/WG area under the curve (AUC) during the 6 


months after randomisation 


 Percentage of patients who achieved and maintained partial remission 


as defined by having BVAS ≤ 2 and off glucocorticoids at Month 6 


 Percentage of patients who achieved a BVAS/WG of 0 on prednisone< 


10 mg/day at 6 months 


 Cumulative glucocorticoid dose at 6 months 


 Number of severe flares (i.e., increase in BVAS/WG to ≥ 3 or 


experiencing one major BVAS/WG item requiring treatment with CYC) 


at 6 months 


 Number of limited flares (new occurrence or worsening of one or more 


minor BVAS/WG items) at 6 months 


 Quality of life using SF-36 PCS and MCS scores 


The endpoints for the assessment of long-term efficacy, assessed out to 18 


months, included the duration of complete remission, and the time to limited 


and/or severe flare after complete remission in the two treatment groups.  


Disease Activity Measures used in RAVE 


Birmingham Vasculitis Activity Score (BVAS) and BVAS for Wegener’s 


Granulomatosis (BVAS/WG) 
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The BVAS is a validated instrument for the assessment of disease activity and 


response to treatment in AAV, and is a clinically relevant measure of disease 


activity experienced by the participant over time. The BVAS has been adopted 


and used by most research groups involved in international clinical trials in 


vasculitis. The BVAS form, which provides a numerical score, is divided into 


nine organ-based systems with each section including symptoms/signs that 


characterize particular organ involvement in systemic vasculitis. The clinician 


only scores features believed to be present and due to active vasculitis (as 


opposed to pre-existing irreversible damage). 


The BVAS and its versions assign a score of 0 if no clinical activity is present, 


thus aiding a comparison of remission (BVAS or BVAS/WG = 0) across 


studies. 


The BVAS has also been revised and validated as an index of WG activity. 


The maximum score for BVAS is 63. The maximum score for BVAS/WG is 68. 


The BVAS/WG is supplemented by a visual analogue scale of the physician’s 


global assessment of disease activity and an opportunity to assign patients to 


a specific disease state of remission, minor flare or major flare. While the 


instrument was initially validated in WG patients, it has been used in clinical 


trials enrolling both WG and MPA patients. RAVE employed the BVAS/WG 


form. 


Quality of life 


The health status instrument used in the study was the SF-36 v.2™ Health 


Survey, provided by the Medical Outcomes Trust, (Boston, MA). This standard 


consists of 36 questions that refer to eight domains of physical functioning: 


physical role limitations, bodily pain, social functioning, mental health, 


emotional role limitations, vitality, and general health. It is a generic health-


related quality of life instrument that has been widely tested for its 


psychometric properties and widely used in clinical and epidemiological 


studies. The questionnaire was provided in the local languages of the sites 


participating in the study. 
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RITUXVAS: outcomes 


Primary Efficacy Endpoints 


Percentage of patients achieving sustained remission at 12 months. 


Remission was defined as an absence of clinical disease activity, measured 


as a BVAS of 0 maintained for 2 months. 


Sustained remission was an absence of disease activity, maintained for at 


least 6 months.   


Major Secondary and Tertiary Endpoints 


 Time to remission (BVAS = 0) 


 BVAS area under the curve 


 Change in glomerular filtration rate (GFR) 


 Prednisolone dose 


 Quality of life and disease damage (assessed through the Short Form 


36 [SF-36] questionnaire and Vasculitis Damage Index [VDI] between 0 


and 12 months).  


The VDI scale measures the presence or absence of vasculitis damage 


related items across multiple organ systems wherein 1 point is assigned per 


item with a maximum score of 64. Damage items may be related to prior 


disease activity or complications of therapy. 


6.3.6 State the primary hypothesis or hypotheses under 
consideration and the statistical analysis used for testing 
hypotheses. Also provide details of the power of the study and 
a description of sample size calculation, including rationale 
and assumptions. Provide details of how the analysis took 
account of patients who withdrew (for example, a description 
of the intention-to-treat analysis undertaken, including 
censoring methods; whether a per-protocol analysis was 
undertaken). The following table provides a suggested format 
for presenting the statistical analyses in the trials when there 
is more than one RCT. 
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We believe the nature of the analyses in the two studies is best described as 


a narrative, rather than in a table. 


RAVE: analyses 


Hypothesis 


This trial tested the hypothesis that RTX is not inferior to conventional therapy 


in its ability to induce disease remission in AAV at 6 months. The primary 


efficacy outcome of the study was the ability of RTX to induce complete 


remission during the first 6 months after randomisation.  


Sample size 


Untreated AAV is essentially fatal within 6–12 months; therefore, it can be 


assumed that 0% of participants with severe disease who do not receive 


active treatment, will enter remission within 6 months. A recently completed 


trial in Wegener’s granulomatosis on 180 participants (WGET trial, WGET Res 


Group, 2005 NEJM), indicated that approximately 70% of participants who 


receive CYC as induction regimen, will have a BVAS/WG of 0 by month 6. 


Based on these data, the sample size was calculated assuming that 70% of 


the participants who receive CYC and RTX will attain complete remission 


during the first 6 months after randomisation and that there will be a non-


inferiority limit of 20% on the difference in the complete remission percentage 


between RTX and CYC. If it is also assumed there is a 10% dropout rate that 


is equally distributed between treatment groups, a sample size of 100 


participants per arm will yield 83% power to conclude non-inferiority using a 


one-sided, 0.025 level test.  


The non-inferiority limit of 20% was chosen based on the assumption that 0% 


of untreated participants would attain remission and that, with this bound, RTX 


would still be considered an effective treatment. 


Thus, if the lower limit of the two-sided 95% CI for the difference between the 


RTX and CYC groups in complete remission at 6 months was greater than − 


20, it would be concluded that RTX was statistically significantly non-inferior to 
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CYC/AZA with respect to the primary endpoint. The confidence level of 95% 


(as opposed to 95%) was chosen for consistency with the significance level, α 


= 0.049, for the test of superiority versus CYC/AZA (the secondary objective). 


In addition, if the observed complete remission rate of the RTX group was 


lower than that of the CYC/AZA group, the latter was required to be greater 


than 40% to conclude non-inferiority of RTX to conventional therapy. This 


provision was mandated because an observed CYC/AZA remission rate less 


than 40% at 6 months would be inconsistent with expected remission rates, 


suggesting that the population enrolled was refractory to conventional therapy. 


An additional test for the efficacy of RTX with respect to historical placebo was 


also pre-specified; in order to conclude that RTX was efficacious in RAVE, 


superiority to the expected survival rates from untreated patients, in addition 


to non-inferiority to the active control at the pre-specified non-inferiority 


margin, would have to be demonstrated. In the absence of current data on 


complete remission rates in untreated patients at 6 months, RTX outcomes 


were to be compared with the survival rate generated from Walton et al., 


1958, describing a cohort of 56 largely untreated patients with WG (Table 14). 


Under a “best-case scenario” for untreated patients, assuming that all patients 


who survived would have achieved the definition of complete remission at 6 


months, a maximum of 38% of the untreated patients (95% CI: 24.9%, 51.5%) 


would have met this endpoint. 


Because the percentage of patients in complete remission could be no greater 


than the percentage of survivors, the actual number of untreated patients in 


remission was likely much lower than 38%. 


Based on the upper limit of this 95% CI, to conclude efficacy for RTX in 


RAVE, the lower limit of the 95% CI of the complete remission rate at 6 


months in the RTX group was required to be > 50%. 
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Table 14: Outcome of GPA patients [Walton et al., 1958] 


Timepoint % of 


patients 


who died 


% of 


surviving 


patients* 


95% CI of the 


surviving 


patients** 


6 months 63 38 24.9, 51.5 


9 months 75 25 14.4, 38.4 


12 months 82 18 8.9, 30.4 


*The percentage of patients in complete remission is no greater than the percentage of survivors; **tThe upper 


confidence limit is the ‘best case scenario’ for the percentage of patients in complete remission. 


Statistical analysis 


Continuous data (e.g., age, body weight) was summarized using descriptive 


statistics (e.g., mean, standard deviation, median, minimum, and maximum). 


For categorical data (e.g., race and gender), the number and percentage of 


participants in each category is presented. Descriptive statistics and two-sided 


95% confidence intervals were calculated to assist the interpretation of 


secondary efficacy outcomes and comparison between study arms. 


Analysis Populations 


This study used the ITT, Per Protocol (PP), and Safety Analysis populations.  


ITT Analysis Population 


The ITT analysis population included all randomised and treated patients. The 


ITT analysis population was used in the analysis of efficacy endpoints 


according to the treatment assigned and not the treatment actually received, if 


different. 


PP Analysis Population 


The PP analysis population was a subset of the ITT analysis population that 


excluded the following patients: 


 Patients without any BVAS/WG observation post randomisation 


 Patients with less than 75% of total 375 mg/m2 × 4 RTX/placebo 


infusions 
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 Patients with major protocol deviations, which were determined by 


blinded Sponsor review prior to database lock 


 Patients excluded from the PP analysis population were identified prior 


to study unblinding. Analysis of the PP analysis population was used as 


a supporting analysis to the ITT analysis. 


Sensitivity Analyses 


As a sensitivity analysis, the primary endpoint was also determined using 


worst-case imputation for ITT patients who discontinued permanently from 


study treatment or withdrew from study before Month 6, without having 


already been classified as treatment failures (i.e., patients with missing 


primary endpoint at Month 6). In the worst-case imputation, these patients 


were considered to have experienced treatment failure at 6 months. 


Secondary Efficacy Endpoints 


The main secondary efficacy objective was to demonstrate superiority of RTX 


to CYC in achieving complete remission at 6 months. If the lower limit of the 


CI for the difference in complete remission rates was greater than 0 and the 


lower limit of two-sided 95% CI of the complete remission rate for the RTX 


group was greater than or equal to 50%, it would be concluded that RTX was 


superior to CYC/AZA. A p-value for a test of superiority of RTX vs. CYC/AZA 


for achievement of complete remission at 6 months was calculated using a Χ2 


test, and statistical significance was judged at the α = 0.049 level. Other 


secondary efficacy endpoints included analyses for duration of remission, time 


to remission, and time to complete remission.  


Safety Analysis Population 


The Safety Analysis population included all patients who received at least one 


dose of any study drug (RTX/RTX placebo, CYC/CYC placebo, or AZA/AZA 


placebo). The Safety Analysis population was used for all safety analyses. 


Patients in the Safety Analysis population were analysed according to the 


actual treatments initially received, unless otherwise indicated. 
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Long term efficacy analyses  


Efficacy data (BVAS/WG, flares, corticosteroid dose, etc.) collected beyond 


the 6-month remission induction period, after the point of switching therapy 


(crossover, open-label RTX, or treatment under BMJ) were considered 


missing after the point of treatment switch. For binary endpoints (complete 


remission, remission, remission on prednisone < 10 mg/day), two types of 


analyses were performed; observed-case analysis and worst-case analysis.  


The observed-case analysis excluded patients with missing efficacy 


measures; therefore, the number of patients included in this analysis varied by 


timepoint and endpoint. The worst-case analysis imputed missing efficacy 


measures as treatment failures, and all patients were included in the analysis 


at all timepoints and for all endpoints. 


A data review committee at the Statistical and Data Coordination Centre who 


managed the RAVE study identified a number of anomalies in the clinical data 


after the original unblinding and reporting of the study results. At their 


recommendation, changes were made to the analysis datasets to correct the 


anomalies of most concern. This resulted in minor numerical changes to some 


long-term efficacy endpoints at the 12- and 18-month time points. The 


differences did not alter the data interpretation or overall conclusions. The 6-


month results were not affected. 


RITUXVAS: analyses 


A total of 30 patients were scheduled to receive RTX. The expected sustained 


remission rate for RTX is 86%, based on the results of former studies. The 


95% confidence interval for a sustained remission rate of 86% is 70.3%-


94.7% when the sample size is 30. 


The expected response rate of 86% is considered clinically significant as 


patients with active newly diagnosed generalised AAV without 3-6 months of 


CYC are conventionally expected to experience disease progression 


(worsening of clinical signs and symptoms). The expected sustained 


remission rate in the control group is 75%. 
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Analyses on the 40 patients were considered exploratory. 


6.3.7 Provide details of any subgroup analyses that were 
undertaken and specify the rationale and whether they were 
pre-planned or post-hoc. 


No subgroup analyses were described for RITUXVAS. 


RAVE: Stone et al 2010 


The effects of various baseline characteristics were explored in relation to the 


primary endpoint. Exploratory analyses were performed in the following 


subgroups of patients: 


 Age (<52, ≥ 52; <65, ≥ 65) 


 Gender (Male, Female) 


 Disease status at baseline (new vs. relapsing) 


 Organ involvement at baseline: renal involvement (no BVAS/WG major 


renal item, major renal item) 


 Organ involvement at baseline: alveolar hemorrhage (yes/no) 


 Organ involvement at baseline: systemic disease (yes/no) 


 Baseline creatinine clearance (< 60, ≥ 60) 


 Baseline serum creatinine (< 1.2, ≥ 1.2) 
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6.3.8 Provide details of the numbers of patients who were eligible to 
enter the RCT(s), randomised, and allocated to each treatment. 
Provide details of, and the rationale for, patients who crossed 
over treatment groups and/or were lost to follow-up or 
withdrew from the RCT. This information should be presented 
as a CONSORT flow chart.  


RAVE: patient disposition 


Figure 4 shows the patient disposition for patients in RAVE during the 6-


month remission induction phase. Eighty-two (83%) patients in the RTX group 


and 79 (81%) patients in the CYC group completed 6 months of the study 


without crossover or change to BMJ. During the maintenance phase of the 


study, patients in RAVE were followed up to a common closeout (CCO) date, 


corresponding to the last patient’s 18-month visit. In total, 123 completed 18 


months on their randomised treatment (61 of 99 [62%] on RTX and 62 of 98 


[63%] on CYC). 
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Figure 4: RAVE patient disposition 


 


BMJ = best medical judgment. One patient randomised to CYC withdrew consent and discontinued the study prior to 


the first treatment. 


 


RITUXVAS: patient disposition 


No patients were lost to follow-up in RITUXVAS (see 
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Figure 5). Six patients (18%) in the RTX + low-dose CYC group and 1 patient 


(9%) in the CYC group had died by 12 months. One other patient in the CYC 


group died at 19 months (a total of 18% of patients died in the CYC group). 


Two patients from the RTX + low-dose CYC group received a third CYC dose 


(i.e., a protocol violation): one was classified as a treatment failure, and the 


other had responded to the RTX regimen. This patient was classified as a 


treatment success. 
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Figure 5: RITUXVAS patient disposition 


 


Note: The experimental group was RTX + low-dose CYC at Weeks 1 and 3; the control group was CYC. 


 


6.4 Critical appraisal of relevant RCTs 


6.4.1 The validity of the results of an individual study will depend on 
the robustness of its overall design and execution, and its 
relevance to the decision problem. Each study that meets the 
criteria for inclusion should therefore be critically appraised. 
Whenever possible, the criteria for assessing published 
studies should be used to assess the validity of unpublished 
and part-published studies. The critical appraisal will be 
validated by the ERG. The following are the minimum criteria 
for assessment of risk of bias in RCTs, but the list is not 
exhaustive.  


6.4.2 Please provide as an appendix a complete quality assessment 
for each RCT. See section 9.3, appendix 3 for a suggested 
format. 


Please refer to Appendix 10.3 for quality assessments of the RAVE and 


RITUXVAS studies. 


6.4.3 If there is more than one RCT, tabulate a summary of the 
responses applied to each of the critical appraisal criteria. A 
suggested format for the quality assessment results is shown 
below.  


Please refer to Appendix 10.3 for quality assessments of the RAVE and 


RITUXVAS studies. 
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6.5 Results of the relevant RCTs 


6.5.1 Provide the results for all relevant outcome measure(s) 
pertinent to the decision problem. Data from intention-to-treat 
analyses should be presented whenever possible and a 
definition of the included patients provided. If patients have 
been excluded from the analysis, the rationale for this should 
be given. If there is more than one RCT, tabulate the responses. 
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RAVE: results 


Table 15 provides a summary of the efficacy outcomes in RAVE (ITT 


Population). Individual results are described in more detail in the section 6.5. 


Table 15: RAVE clinical results  


  


RTX 


(n=99) 


CYC 


(n=98) 


Absolute 


Differenc


e 


(95% CI) 


  


p-


value 
a


 


Primary endpoint 
    


n analysed 
b


 98 95 


 


  


% in complete remission 
c


 (95% CI) 


64.3 


(54.8, 73.8) 


54.7 


(44.7, 


64.8) 


9.5 


(-4.3, 23.4) 
d
  0.177 


 


Secondary and tertiary endpoints 


   


  


n analysed 99 98 


 


  


% in complete remission 
c


 


(95% CI) 


63.6 


(54.1, 73.2) 


53.1 


(43.1, 


63.0) 


10.6 


(-3.2, 24.3) 0.132 


% in remission on < 10 mg/day of 


prednisone 


(95% CI) 


70.7 


(61.7, 79.7) 


62.2 


(52.6, 


71.8) 


8.5 


(-4.7, 21.6) 0.208  


% with severe flare 5.1 10.2 


 


  


Rate of severe flares per patient-


month 0.011 0.019 


 


0.293 


% with limited flare 12.1 14.3 


 


  


Rate of limited flares per patient-


month 0.026 0.026 


 


0.98 


Mean (SD) BVAS/WG AUC over first 6 


months 1.29 (1.33) 1.25 (1.03) 


 


  


Median cumulative prednisone dose 


(1,000mgs) 


(95% CI) 


3.3 


(1.0, 6.9) 


3.5 


(0.7, 8.3) 


 


  


0.055 


Mean change from baseline in ESR  


(95% CI) 


-14.4 


(-18.7, -


10.1) 


-9.3 


(-15.6, -


3.0) 


7.6 


(2.2, 13.1)
e
 0.006 


Mean change from baseline in CRP  


(95% CI) 


-2.69 


(-5.44, 


0.06) 


-2.84 


(-7.07, 


1.40) 


0.61 


(-0.5, 


1.73)
e
 0.278 


 


Exploratory endpoints 


   


  


Patients (%) in remission (BVAS/WG 


= 0) 


(95% CI) 


80.8 


(73.0, 88.6) 


66.3 


(60.0, 


75.7) 


14.5 


(2.3, 26.7) .021 


% of newly diagnosed pts in 


complete remission 


 


60.4 


 


64.6 


 


-4.2 


(-23.6, 


15.3) 0.673 
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% of relapsing pts in complete 


remission 


 


66.7 


 


42.0 


 


24.7 


(5.8, 43.6)  0.013 
 


AUC = area under the curve; BVAS = Birmingham Vasculitis Activity Score; CI = confidence interval; CRP = C-


reactive protein; ESR = erythrocyte sedimentation rate; WG = Wegener’s granulomatosis; WCI = worst case 


imputation; a, p-value is from a chi-square test of superiority; b, Patients with non-missing results for complete 


remission at 6 months after randomisation; c, Defined as BVAS/WG = 0 with successful completion of glucocorticoid 


taper at Month 6; d, The lower limit of the 95% CI for the absolute difference, -4.3%, was greater than -20% and thus 


met the protocol-specified non-inferiority criterion; e, the differences in ESR and CRP are adjusted by ANCA status, 


site, and baseline value.  


Primary Efficacy Results 


The primary endpoint for this study was the percentage of patients who 


achieved complete remission at Month 6, defined as a BVAS/WG score of 0 


with successful completion of the glucocorticoid taper at Month 6 (i.e., 


glucocorticoid dose = 0 mg) and is summarized in Table 16. Patients who 


discontinued the study prior to 6 months without having met the treatment-


failure criteria were excluded from the primary analysis. 


Sixty-three (64.3%) of the 98 patients in the RTX arm achieved complete 


remission at 6 months compared with 52 (54.7%) of 95 patients in the CYC 


arm. The treatment difference in rate of remission was 9.5% with a two-sided 


95% CI of -4.30% and 23.40%, which demonstrated the non-inferiority of RTX 


to CYC treatment in the induction of complete remission. 
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Table 16: Complete remission at month 6 (ITT Population) 


 RTX 


N (%) 


CYC 


N (%) 


Difference 


in rate % 


95.1% CI of 


difference 


n analysed 98 95   


Complete Remission 63 (64.3) 52 (54.7) 9.5 -4.3, 23.4
 a
 


95% CI for proportion 54.8, 73.8 44.7, 64.8   


CI, confidence interval; ITT, Intent-to-Treat. 


Note: Percentages are based on the number of patients with non-missing results for complete remission at the Month 


6 cut-off. The calculation of the primary endpoint used the “as defined” approach; 
a 
Non-inferiority was demonstrated 


since the lower bound (-4.30%) was higher than the pre-determined non-inferiority margin (-20%). 


 


After imputation of missing month 6 complete remission status by worst case 


imputation (WOCF), 63.6% patients in the RTX arm achieved complete 


remission at 6 months compared with 53.1% patients in the CYC arm, with a 


treatment difference of 10.6% (95% CI: - 3.18% and 24.33%),Table 17. 


Table 17: Complete remission at month 6, worst-case Imputation (ITT 


Population) 


 RTX 


N (%) 


CYC 


N (%) 


Difference 


in rate % 


95.1% CI of 


difference 


n analysed 99 98   


Complete Remission 63 (63.6) 52 (53.1) 10.6 -3.2, 24.3
a
 


95% CI for proportion 54.1, 73.1 43.1, 63.0   


CI, confidence interval; ITT, Intent-to-Treat. a Non-inferiority was demonstrated since the lower bound (-3.18%) was 


higher than the pre-determined non-inferiority margin (-20%). 


In order to study the robustness of the non-inferiority conclusion and the 


influence of individual study centres on the overall treatment difference, an 


exploratory analysis of the primary endpoint results by study centre was 


performed using WOCF. After sorting the centres by number of patients 


enrolled, smaller study centres were grouped together to form a total of at 


least 30 patients per .‘aggregate’ study centre. This resulted in 5 subsets of 


patients corresponding to single Centres 002, 006, and 001, Centres 004 and 


009 combined, and Centres 003, 005, 007, and 008 combined. 


Complete remission rates at 6 months tended to increase with the study 


centre size in both treatment groups, with a CYC complete remission rate of 


approximately 55-61% at the top 3 largest centres, compared to 41-43% at 


the lowest enrolling aggregate centres. The complete remission rates at 6 
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months in the RTX group varied from as high as 82-92% at 2 of the top 3 


largest enrolling centres, to 29% at the lowest enrolling aggregate centre. 


The largest treatment difference was 8 patients (33% [11.8%, 54.3%]) and 


was achieved at the top-enrolling centre (n 53 patients). The robustness of 


the non-inferiority conclusion is supported by the observation that, even after 


excluding the results recorded at this centre, the treatment difference remains 


positive in favour of the experimental arm, with a point estimate of 2.7%, and 


a lower bound of the 95.1% CI of -13.7%, which exceeded the -20% non-


inferiority margin, despite the lower sample size. 
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Table 18: Complete remission at 6 months after randomisation by study 


centre (ITT population) 


 


Centre number 


RTX 


n/N 


(%) 


CYC 


n/N 


(%) 


Differenc


e  


(%) 


95% CI of 


difference 


002 


 


24/26 


(92.3) 


16/27 


(59.3) 33.0 11.8, 54.3 


006 


 


11/21 


(52.4) 


12/22 


(54.5) - 2.2 - 32.1, 27.8 


001 


 


14/17 


(82.4) 


11/18 


(61.1) 21.2 - 7.8,  50.3 


004  and 009 


 


9/18  


(50.0) 


7/17 


(41.2) 8.8 - 24.2, 41.8 


003, 005, 007, 


and 008 


 


5/17  


(29.4) 


6/14 


(42.9) - 13.4 - 47.4, 20.5 


All centres 


except 002 


 


39/73 


(53.4) 


36/71 


(50.7) 2.7 - 13.7, 19.1 
CI = confidence interval; ITT = Intent-to-Treat. Note:   Results reflect worst case imputation for missing Month  6 


complete remission status. 


 


Secondary Efficacy Results 


Assessment of Superiority of RTX 


A secondary efficacy objective for RAVE was to assess the superiority of RTX 


compared with CYC/AZA in terms of the percentage of patients who achieved 


complete remission at 6 months after randomisation. 


The proportion of patients in the RTX arm that achieved complete remission 


was numerically higher than in the CYC arm; however, the result was not 


statistically significant (95% CI for the difference: - 4.30%, 23.40%; p = 0.177, 


chi-square test). The outcome was similar using the worst case imputation 


(95% CI for the difference: -3.2%, 24.3%; p =0.132). 


While the RTX remission rate at 6 months was not statistically significantly 


superior to CYC at 6 months, the lower limit of the 95% CI of the remission 


rate at 6 months in the RTX group exceeded 50%, which was based on the 


upper bound of the 95% CI of the survival rate of the Walton cohort at 6 
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months. This finding confirms that RTX is superior to historical placebo, thus 


demonstrating efficacy.  


As previously noted, this represents a conservative estimate for the historical 


control; because the percentage of patients in complete remission can be no 


greater than the percentage of survivors, the actual number of untreated 


patients in complete remission is likely much lower (i.e. <5%) and the 


superiority of RTX to placebo control greater. 


 


Cumulative BVAS/WG AUC during the first 6 Months 


Using worst case imputation, the mean (SD) BVAS/WG AUC/month over the 


first 6 months was 1.29 (1.331) points for the RTX group and 1.25 (1.030) 


points for the CYC group. No significant difference was observed between the 


treatment arms. 


 


Remission on < 10 mg/day prednisone at 6 months 


Using worst case imputation, 70 patients (70.7%) in the RTX group 


achieved a BVAS/WG of 0 at 6 months while on < 10 mg prednisone 


per day.  Fewer patients (61,  62.2%)  in  the  CYC  group  achieved  


this  outcome;  however,  the  resulting treatment difference (8.5%) was 


not statistically significant (Table 19). 
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Table 19: Remission on < 10 mg/day prednisone at 6 months, worst-case 


imputation (ITT population) 


 RTX 


 


CYC Difference 


(%)  


p-value 
a


 


Remission n (%) 70 (70.7%) 61 (62.2%) 8.5 0.208 


95% CI  for 


proportion 


61.7, 79.7 52.65, 71.84 - 4.67, 21.6  


a P-value is from a chi-square test of superiority. 


Partial Remission 


Using worst-case imputation, 70 (70.7%) patients in the RTX arm achieved a 


BVAS/WG ≤2 while off glucocorticoids at 6 months after randomisation. 


Fewer patients (61, 62.2%) in the CYC arm achieved this outcome; however, 


the resulting treatment difference (8.5%) was not significant (95%CI: - 4.67%, 


21.60%, p = 0.208).  


 


Ad-Hoc Exploratory Analysis - Remission 


An exploratory analysis was conducted to determine the rate of 


remission (BVAS\WG = 0) regardless of prednisone use (Table 20). 


Using worst-case imputation, 80 patients (80.8%) in the RTX arm 


achieved a BVAS/WG of 0 compared with 65 (66.3%) patients in the 


CYC arm, resulting in a treatment difference of 14.5 (95% CI: 2.3, 26.6), 


p = 0.021. 


Table 20: Remission at 6 months, worst case imputation (ITT Population) 


 RTX CYC Difference 


(%) 


p-value 


b


 


 Remission 
a


 80 (80.8%) 65 (66.3%) 14.5 0.021 


95% CI for 


proportion 


73.05, 


88.57 


59.97, 


75.68 


2.33, 26.64  


a, the proportion of patients who achieved a BVAS/WG of 0; b, p-value is from a chi-square test. 
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Severe and Limited Flares 


In the first 6 months after randomisation, no significant difference in 


rates of severe or limited flares was observed between the two 


treatment arms (Table 21). In this analysis, flares that occurred during 


crossover were excluded. Five (5.1%) patients in the RTX arm and 10 


(10.2%) patients in the CYC arm experienced severe flares. These 


events translated to a severe flare rate of 0.011 and 0.019 severe flares 


per patient-month, respectively (p = 0.293). The rate of limited flares 


was the same between the treatment arms with a rate of 0.026 limited 


flares per patient-month (p = 0.975). 


Table 21: Severe and limited flares during the first 6 months (ITT 


Population) 


 RTX CYC p-


value
a


 


Severe flares    


Total number 6 10  


Patients with ≥ 1 


event 


5 (5.1%) 10 (10.2%)  


Sum of patient-


months 


533.4 531.8  


Rate per person-


year 


0.011 0.019 0.293 


 


Limited flares 


   


Total number  14 14  


Patients with ≥ 1 


event 


12 (12.1%) 14 (14.3%)  


Sum of patient-


months 


experiencing flare 


533.4 531.8  


Rate per person-


year 


0.026 0.026 0.980 


Note: Flare assessments for patients during crossover were excluded from this analysis; a, p-value for the treatment 


effect was derived from the Poisson regression model and adjusted for clinical study centre and the type of anti-


neutrophil cytoplasmic antibody.  
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Cumulative Glucocorticoid Dose 


This analysis includes the following three study periods: from 2 weeks prior to 


randomisation to randomisation, from randomisation through 6 months after 


randomisation, and from 2 weeks prior to randomisation through 6 months 


after randomisation. 


During the 2 weeks prior to randomisation, the median cumulative dose of 


methylprednisolone was 0 mg in both treatment arms; however, the maximum 


value was 4000 mg and 6000 mg in the RTX and CYC arms, respectively 


(Table 22). The median cumulative dose of prednisone was 240.0 mg in the 


RTX arm and 270.0 mg in the CYC arm. 


Table 22: Cumulative glucocorticoid dose during 2 weeks prior to 


randomisation (ITT Population) 


 RTX CYC 


Methylprednisolone IV 


(1,000mgs) 


N assessed  


 


89 


 


91 


Mean (SD) 0.82 (1.2) 0.80 (1.2) 


Median 0 0 


Min, Max 0, 4 0, 6 


 


Prednisone oral (1,000mgs) 


N assessed 


 


88 


 


90 


Mean (SD) 0.3 (0.26) 


346.2 


(305.51) 


Median 0.24 0.27 


Min, Max 0, 1.45 0, 1.80 
Note: Glucocorticoid dosage over 99 mg daily was classified as IV administration and dosage ≤99 mg was classified 


as oral administration; a, p-value from Wilcoxon rank sum test. 


From randomisation through 6 months post-randomisation, intravenous 


administration of methylprednisolone was similar across treatment arms, with 


a median dose of 1,000 mg for both arms. The median cumulative dose of 


prednisone from randomisation to 6 months was lower in the RTX arm 


(3310.0 mg) compared with the CYC arm (3450.0 mg, p 0.055) (
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Table 23). 
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Table 23: Cumulative prednisone dose from randomisation through 6 


months post randomisation (ITT population) 


 


RTX CYC p-value 


a


 Dose in 


1,000mgs    


Mean (SD) 3.3 (0.98) 3.7 (1.2)  


Median 3.3 3.5 0.055 


Min, Max 1.03, 6.88 0.66, 8.31 


 a, p-value from Wilcoxon rank sum test 


These results suggest that the efficacy results seen in the RTX group were 


not due to increased prednisone exposure compared with the control group. 


The demonstration of numerically higher remission with associated lower 


prednisone exposure is clinically meaningful, since prednisone use is 


associated with damage, including osteoporosis, cataracts, diabetes, 


avascular necrosis, and other conditions. 


Subgroup Analyses 


The effects of various baseline characteristics were explored in relation to 


outcome with either treatment. Results for the as-defined analysis of the 


primary endpoint, using the WOCF imputation, are presented.  


Relapsing Disease at Baseline 


Fifty-one (51.5%) patients in the RTX arm and 50 (51.0%) patients in the CYC 


arm had relapsing disease at Baseline (
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Table 24). Of patients with relapsing disease, a higher proportion in the RTX 


arm achieved complete remission at 6 months compared with the CYC arm 


(66.7% vs. 42.0%, p 0.013). The complete remission rates in patients with 


new disease were similar between the RTX and CYC arms.  
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Table 24: Complete remission at 6 months for patients with new or 


relapsing disease at baseline (ITT population) 


 


RTX 


n/N 


(%) 


CYC 


n/N 


(%) 


Difference 


(95% CI) 


 


p-value
a


 


New disease at baseline 


29/48 


(60.4) 


31/48 


(64.6) 


- 4.2 


- 23.6, 15.3 0.673 


Relapsing disease at 


baseline 


34/51 


(66.7) 


21/50 


(42.0) 


24.7 


5.8, 43.6 0.013 
Note: Results shown used worst observation carried forward imputation; a, p-value is from chi-square test. 


 


Renal Disease at Baseline 


Using the BVAS/WG assessment, a major renal item includes new or 


worsening events of the following two symptoms: RBC casts and a rise in 


creatinine >30% or a fall in creatinine clearance >25%. The complete 


remission rates in patients who had at least one major renal disease item on 


the BVAS/WG at Baseline were similar between the RTX and CYC arms 


(60.8% vs. 62.7%, Table 25). 


Patients without a major renal disease item were more likely to achieve 


complete remission in the RTX arm compared to the CYC arm (66.7% vs. 


42.6%).  


Table 25: Complete remission at 6 months for patients either with or 


without one major renal item on BVAS/WG at baseline (ITT population) 


Patient group 


RTX 


n/N (%) 


CYC 


n/N (%) 


Difference 


(%) 


95% CI 


 


p-


value
a


 


One major renal item on 


BVAS/WG 


31/51 


(60.8) 


32/51 


(62.7) 


 


- 2.0 


- 20.9, 17.0 0.839 


No major renal item on 


BVAS/WG 


32/48 


(66.7) 


20/47 


(42.6) 


24.1 


4.69, 43.6 0.018 
Results shown used worst observation carried forward imputation; a, p-value comes from a chi-square test. 


Outcome was also analysed on the basis of creatinine clearance values at 


baseline ( 


Table 26). Complete remission rates at 6 months were slightly higher in the 


CYC arm for those patients whose creatinine clearance values at Baseline 


were <60 ml/min, with a treatment difference of -8.7% (95% CI of -31.76%, 
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14.30%). For those patients with creatinine clearance values at Baseline of 


≥60 ml/min, the complete remission rates were higher in the RTX arm, with a 


treatment difference of 21.8% (95% CI of 4.83%, 38.77%; p =0.015). 


Table 26: Complete remission at 6 months for patients with creatinine 


clearance values <60 ml/min or ≥60 ml/min at baseline (ITT population) 


 


RTX 


n/N (%) 


CYC 


n/N (%) 


Difference 


(%) 


95% CI 


 


p-value
a


 


CCl < 60 


ml/min 25/45 (55.6) 18/28 (64.3) 


- 8.7 


- 31.8, 14.3 0.461 


CCl ≥ 60 


ml/min 38/54 (70.4) 34/70 (48.6) 


21.8 


4.8, 38.8 0.015 


CCl, creatinine clearance; results shown used worst observation carried forward imputation; a, p-value comes from 


chi-square test. 


Outcome was also analysed on the basis of creatinine values at Baseline 


(Table 27). For those patients with a creatinine level ≤ 1.2 mg/dL at Baseline, 


complete remission rates at 6 months were higher in the RTX arm, with a 


treatment difference of 29.6% (95% CI of 11.34%, 47.88%). For those patients 


with creatinine values at Baseline of > 1.2 mg/dL, the complete remission 


rates were higher in the CYC arm, with a treatment difference of - 11.4% (95% 


CI of - 31.09%, 8.21%). 


Table 27: Complete remission at 6 months for patients with creatinine ≤ or 


> 1.2 mg/dl (ITT population) 


 
RTX 


n/N (%) 


CYC 


n/N (%) 


Difference 


(%) 


95% CI 


 


p-value
a


 


Creatinine ≤ 1.2 


mg/dLb 36/52 (69.2) 


21/53 


(39.6) 


29.6 


11.3, 47.9 0.002 


Creatinine > 1.2 


mg/dLb 27/47 (57.4) 


31/45 


(68.9) 


- 11.4 


- 31.0, 8.2 0.256 
Results shown used worst observation carried forward imputation; a, p-value comes from chi-square test; b, the 


median serum creatinine value at baseline was 1.2 mg/dL. 


 


Alveolar haemorrhage at baseline 


Twenty-seven and 23 patients in the RTX and CYC arms, respectively, had an 


alveolar haemorrhage at Baseline. The complete remission rates at 6 months 


were numerically higher in the RTX arm compared with the CYC arm, 
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regardless of the presence of alveolar haemorrhage at Baseline. For those 


patients with an alveolar haemorrhage, the treatment difference was 11.4% 


(Table 28). 


Table 28: complete remission at 6 months for patients either with or 


without alveolar haemorrhage at baseline (ITT population) 


 
RTX 


n/N (%) 


CYC 


n/N (%) 


Difference 


(%) 


95% CI 


 


p-value
a


 


With haemorrhage 16/27 (59.3) 


11/23 


(47.8) 


11.4 


- 16.3, 39.1 0.419 


Without haemorrhage 47/72 (65.3) 


41/75 


(54.7) 


10.6 


- 5.2, 26.4 0.190 
Results shown used worst observation carried forward imputation; a, p-value comes from chi-square test. 


 


ANCA type at baseline 


Outcome was also analysed on the basis of ANCA type at Baseline (Table 


29). 


Using worst-case, complete remission rates at 6 months were similar in both 


treatment groups for those patients with MPO antibodies, with a treatment 


difference of 3.0% (95% CI of 26.53%, 20.47%). For those patients with 


PR3 antibodies at Baseline, the complete remission rates were higher in the 


RTX arm, with a treatment difference of 17.5% (95% CI of 0.66%, 34.25%). 


 


Table 29:  Complete remission at 6 months for patients with either MPO or 


pr3 antibodies at baseline (ITT Population) 


 
RTX 


n/N (%) 


CYC 


n/N (%) 


Difference 


(%) 


95% CI 


 


p-value
a


 


MPO+ at Baseline 20/33 (60.6) 


21/33 


(63.6) 


- 3.0 


- 26.5, 20.5 0.800 


PR3+ at Baseline 43/66 (65.2) 


31/65 


(47.7) 


17.5 


0.7, 34.3 0.044 
Results shown used worst observation carried forward imputation; a, p-value comes from chi-square test; MPO = 


myeloperoxidase; PR3 = proteinase 3 


 


Other Baseline Characteristics 
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Each of the following baseline characteristics was analysed by treatment 


group for its impact on the primary efficacy outcome: gender, age (52 vs. 


≥52), presence of systemic disease, and AAV disease type. None of the 


variables led to a significant difference in complete remission at 6 months. 


 


Change in ANCA Status 


In addition to the hospital determination of baseline ANCA status, blood 


samples were collected at Screening and various time points after remission 


induction and sent to the Mayo Clinic lab for analysis of seroconversion. A 


total of 166 patients had a sample collected for the lab assay at Screening 


and a subsequent time point, and the Screening samples tested positive for 


either PR3 or MPO antibodies (Table 30). Of the 166 patients, the proportion 


of patients who became negative for ANCA was higher in the RTX arm 


compared with the CYC arm (p 0.050). The greatest effect on becoming 


seronegative was observed for patients who were PR3+ and were treated with 


RTX (p 0.013). The ability to induce seronegative results in MPO+ patients 


was similar between treatments. 


Table 30: Change in ANCA status by treatment arm (ITT population) 


 


RTX 


n/N (%) 


CYC 


n/N (%) 


 


p-value
a


 


ANCA* at Baseline 
a


 88 (88.9) 78 (79.6)  


ANCA* to ANCA 39/88 (44.3) 23/78 (29.0) 0.050 


MPO* at Baseline 28 (28.3) 22 (22.4)  


MPO* to MPO 11/28 (39.3) 9/22 (40.9) 0.907 


PR3* at Baseline 61 (61.6) 56 (57.1)  


PR3* to PR3* 29/61 (47.5) 14/56 (25.0) 0.013 
MPO, myeloperoxidase; PR3, proteinase 3; analysis was restricted to patients with valid ANCA status at both 


baseline and 6 months; a, one subject in the RTX arm tested positive for both MPO and PR3. 


 


Vasculitis damage and quality of life 


Scores on the Vasculitis Damage Index increased by 1.3 points from baseline 


to 6 months in the RTX group and by 1.5 points in the control group (P = 


0.62).  
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Quality-of-life scores improved in both groups. In the RTX group, SF-36 


physical and mental health component summary scores (range 0-100) 


improved by 5.9 (SD=10.4) and 7.9 (12.6) points, respectively. These same 


summary scores improved by 6.0 (10.4) and 5.3 (12.9) points in the CYC 


group. There was no significant difference between treatment groups in the 


change from baseline to month 6 in the quality-of-life scores or their rate of 


change over this period. 


RITUXVAS: results 


Primary Outcome 


The primary efficacy endpoint for RITUXVAS was sustained remission, 


defined as a BVAS score of 0 that was maintained for at least 6 months. 


Sustained remission occurred in 25 of 33 patients (76%) in the RTX + low-


dose CYC group and in 9 out of 11 patients (82%) in the CYC group (Table 


31). The absolute difference in sustained remission with RTX compared with 


CYC was - 6% (95% CI: - 33, 21). 


Among patients who reached 12 months, 93% of patients in the RTX + low-


dose CYC group and 90% of patients in the CYC group achieved sustained 


remission.  


Reasons for not achieving sustained remission at 12 months included death 


(18% in the RTX + low-dose CYC group and 9% in the CYC group), re-


treatment for incomplete remission (1 patient in the RTX + low-dose CYC 


group; subsequently led to full remission), and relapse within 6 months after 


achieving remission (1 patient from each treatment group).  


Nine patients were dialysis dependent at entry, 8 in the RTX + low-dose CYC 


group and 1 in the CYC group. Of these, 6 out of 8 patients from the RTX + 


low-dose CYC group had a sustained remission, with 5 patients becoming 


dialysis independent. The one patient from the CYC group who was dialysis 


dependent at the start of the study, died shortly after study entry. 
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Table 31: RITUXVAS: primary efficacy results (ITT population) 


 


RTX + 


low dose 


CYC 


n (%) 


CYC 


n (%) 


Achieved sustained remission at 12 months 25 (76) 9 (82) 


Reasons for non-response   


Death 6 (18) 1 (9)* 


Relapse within 6 months after remission 1 (4) 1 (9) 


Re-treated for incomplete remission 1 (4) 0 
* Another patient died at 19 months, for a total of 2/11 (18%) deaths in the control arm 


  


Secondary Outcomes 


Time to Remission 


Remission (defined in this study as a BVAS 2003 score of 0 for 2 months) 


occurred in 30 out of 33 patients (91%) in the RTX + low-dose CYC group and 


10 of the 11 patients (91%) in the CYC group. The median time to remission 


was 90 days (IQR, 79-112 days) in the RTX + low-dose CYC group and 94 


days (IQR, 91-100 days) in the CYC group (Figure 6). 
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Figure 6: RITUXVAS: Kaplan-Meier plot of time to remission  


 


Blue line, CYC group; red line, RTX + low-dose CYC group; lines censored for deaths. 


 


BVAS 


In RITUXVAS, median BVAS fell from 19 (IQR, 14-24) at entry to 0 (IQR, 0-


1.5) at 3 months in the RTX + low-dose CYC group and 18 (IQR, 12-25) at 


entry to 0 (IQR, 0-0) at 3 months in the CYC group (
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Figure 7). 
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Figure 7: RITUXVAS BVAS score distribution 


 


 


Change in Glomerular Filtration Rate 


The median estimated GFR (eGFR; ml/min/1.73 m2) levels in the RTX + low-


dose CYC group increased from 20 (IQR, 5-44) at entry to 39 (IQR, 20-45) at 


12 months. In the CYC group, the median eGFR increased from 12 (IQR, 9-


33) at entry to 27 (IQR, 12-47) at 12 months. 


 


Prednisolone Dose 


Prednisolone doses were reduced in both groups in accordance with the 


protocol, with 96% from the RTX + low-dose CYC group and 89% from the 


CYC group receiving 5 mg/day by 9 months. At 12 months, median weight-


adjusted prednisolone doses (mg/kg/day) were 0.071 (IQR, 0.062-0.082) for 


the RTX + low dose CYC group and 0.082 (IQR, 0.071-0.093) for the control 


group (
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Figure 8). 
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Figure 8: RITUXVAS weight-adjusted prednisolone doses 


 


 


 


Quality of Life and Disease Damage 


The median change in the VDI in the RTX + low-dose CYC group was 2 (IQR, 


0-3) and was not significantly different from the CYC group's change of 1 


(IQR, 0-2) (p = 0.38). Similarly, the treatment groups did not differ with respect 


to the change in the physical composite score of the SF-36 (p = 0.36). 


The CYC group had an improved mental composite SF-36 score in 


comparison with the RTX + low-dose CYC group (p = 0.04); this difference 


was largely accounted for by 2 patients’ scores in the RTX + low-dose CYC 


group. Exclusion of these 2 patients’ data led to a p = 0.32. 
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6.6 Meta-analysis  


6.6.1 The following steps should be used as a minimum when 
presenting a meta-analysis. 


 Perform a statistical assessment of heterogeneity. If the visual 
presentation and/or the statistical test indicate that the RCT results are 
heterogeneous, try to provide an explanation for the heterogeneity.  


 Statistically combine (pool) the results for both relative risk reduction 
and absolute risk reduction using both the fixed effects and random 
effects models (giving four combinations in all).  


 Provide an adequate description of the methods of statistical 
combination and justify their choice. 


 Undertake sensitivity analysis when appropriate.  


 Tabulate and/or graphically display the individual and combined results 
(such as through the use of forest plots). 


Please see 6.6.2. 


6.6.2 If a meta-analysis is not considered appropriate, a rationale 
should be given and a qualitative overview provided. The 
overview should summarise the overall results of the 
individual studies with reference to their critical appraisal.  


No meta-analysis was undertaken as part of the appraisal. Whilst we have 


provided an overview of the RITUXVAS study for context, the way in which 


RTX was given in these two trials is fundamentally different, and only the 


RAVE study reflects the license and scope of this appraisal. Therefore the 


economic evaluation has been based on the results of RAVE alone.  


6.6.3 If any of the relevant RCTs listed in response to section 5.2.4 
(Complete list of relevant RCTs) are excluded from the meta-
analysis, the reasons for doing so should be explained. The 
impact that each exclusion has on the overall meta-analysis 
should be explored.  


Not applicable. 


6.7 Indirect and mixed treatment comparisons  


6.7.1 Describe the strategies used to retrieve relevant clinical data 
on the comparators and common references both from the 
published literature and from unpublished data. The methods 
used should be justified with reference to the decision 
problem. Sufficient detail should be provided to enable the 
methods to be reproduced, and the rationale for any inclusion 
and exclusion criteria used should be provided. Exact details 
of the search strategy used should be provided in section 9.4, 
appendix 4. 


No indirect comparisons were undertaken. 
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6.8 Non-RCT evidence 


6.8.1 If non-RCT evidence is considered (see section 5.2.7), please 
repeat the instructions specified in sections 5.1 to 5.5 for the 
identification, selection and methodology of the trials, and the 
presentation of results. For the quality assessments of non-
RCTs, use an appropriate and validated quality assessment 
instrument. Key aspects of quality to be considered can be 
found in ‘Systematic reviews: CRD’s guidance for undertaking 
reviews in health care’ (www.york.ac.uk/inst/crd). Exact details 
of the search strategy used and a complete quality 
assessment for each trial should be provided in sections 9.6 
and 9.7, appendices 6 and 7.  


Seven non-RCTs were identified as part of the systematic literature search. 


Although they fulfilled the inclusion criteria for the search, they were found not 


to have sufficient data to be useful to the decision problem. They are 


described below.  


Table 32: Summary of supporting non-RCTs 


Author Description 


Smith 


et al 


2012 


Objective: The aim of this study was to reduce relapse rates using a fixed-interval 
RTX re-treatment protocol.  


Methods: Twenty eight patients initially received RTX, either 375mg/m
2
/week x4 or 


1g chi-square (two week interval) and only received further RTX at the time of 
clinical relapse (Group A). Forty five patients followed the routine repeat RTX re-
treatment regimen consisting of RTX, 1g chi-square (two week interval) followed by 
a single 1g dose every six months for two years (6g total over 24 months), 
following which routine administration of RTX was discontinued (Group B).  


Results: Response (complete/partial remission) occurred in 26 of the 28 patients 
(93%) in group A, 43 of the 45 patients (96%) in group B, and 18 of the 19 patients 
(95%) in group C. At 2 years, relapses had occurred in 19 of 26 patients (73%) in 
group A, 5 of 43 (12%) in group B (P < 0.001), and 2 of 18 (11%) in group C (P < 
0.001). At the last follow up (median of 44 months), relapses had occurred in 85% 
of those in group A (22 of 26), 26% of those in group B (11 of 43; P < 0.001), and 
56% of those in group C (10 of 18; P = 0.001). Glucocorticoid dosages were 
decreased and immunosuppression therapy was withdrawn in the majority of 
patients. Routine RTX re-treatment was well tolerated, and no new safety issues 
were identified.  


Conclusion: Two-year, fixed-interval RTX re-treatment was associated with a 
reduction in relapse rates during the re-treatment period and a more prolonged 
period of remission during subsequent follow up. 


Jones 


et al 


2009 


Objective: The aim of this study was to determine the efficacy and safety of RTX 
for ANCA-associated vasculitis in a larger multicentre cohort.  


Methods: Retrospective, standardized data collection from 65 sequential patients 
receiving RTX for refractory ANCA-associated vasculitis at 4 centers in the UK was 
used.  


Results: Complete remission occurred in 49 of the 65 patients (75%), partial 
remission in 15 (23%), and no response in 1 (2%). The prednisolone dosage was 
reduced from 12.5 mg/day (median) to 9.0 mg/day at 6 months (P = 0.0006). 
Immunosuppressive therapy was withdrawn in 37 of 60 patients (62%). Twenty-
eight of 49 patients who achieved full remission (57%) experienced relapse 



http://www.york.ac.uk/inst/crd





93 


 


(median 11.5 months). B cell return preceded relapse in 14 of 27 patients (52%). 
Although ANCA levels fell after RTX therapy, relapse was not associated with 
ANCA positivity or a rise in ANCA levels. Neither the initial RTX regimen (4 
infusions of 375 mg/m2 each given 1 week apart or 2 infusions of 1 gm each given 
2 weeks apart) nor withdrawal of immunosuppressive therapy (37 of 60 patients 
[62%]) influenced the timing of relapse. Thirty-eight patients received ≥2 courses of 
RTX, and complete remission was induced or maintained in 32 of them (84%). IgM 
levels fell, although IgG levels remained stable. Forty-six serious adverse events 
occurred, including 2 episodes of late-onset neutropenia, which were attributed to 
RTX.  


Conclusions: RTX was effective remission induction therapy for refractory ANCA-
associated vasculitis in this study. There was no difference in efficacy between the 
2 main treatment regimens. Continuing immunosuppression did not reduce 
relapses. Relapses occurred, but re-treatment was effective and safe. There was 
no clear influence of RTX on the frequency of serious adverse events. ANCA and 
B cell levels lacked sufficient sensitivity to guide the timing of re-treatment. 


Jones 


et al 


2010 


Objective: Single centre cohort study comparing six monthly, protocolised RTX re-
treatment and non-protocolised RTX re-treatment according to clinical need for 
refractory ANCA-associated vasculitis.  


Methods: 72 patients received a protocolised RTX regimen; 1g ×2 followed by 1g 
×1 every 6 months for 2 years (5g total) with early immunosuppression and 
corticosteroid withdrawal. 34 received non-protocolised RTX; either 1g×2 or 
375mg/m2×4 only repeated if relapse occurred. Overall 75% patients had 
Wegener's granulomatosis. At first RTX course, median disease duration was 55 
months: prior CYC exposure was 14g. RTX indication was relapsing disease in 
82% of protocol and 83% of non-protocol patients; the remainder had grumbling 
disease whilst receiving continuous high dose corticosteroids or 
immunosuppression. Median follow-up was 31 (4–56) months, protocol patients 
versus 22 (6–84) months, non-protocol patients.  


Results: Response to RTX occurred in 70/72 (97%) protocol patients (93% full 
remission, 4% partial), and 33/34 (97%) non-protocol patients (82% full remission, 
15% partial). In protocol patients only 4/72 (6%) were still receiving 
immunosuppression at 6 months and by 24 months 26% had withdrawn from 
prednisolone (4.75mg/day median). At 2 years relapse had occurred in 16/72 
(22%) protocol patients versus 24/34 (71%) non-protocol patients and by the end 
of follow-up 21/72 (29%) protocol patients, 26/34 (76%) non-protocol patients 
(p<0.01).  


Conclusions: Six monthly protocolised RTX re-treatment was effective for relapse 
prevention, allowing immunosuppression withdrawal in refractory ANCA-associated 
vasculitis. 


Cartin-


Ceba et 


al 2012 


Objective: This study was conducted to evaluate the efficacy and safety of 
repeated and prolonged B-cell depletion with RTX (RTX) for long-term remission 
maintenance in patients with chronically relapsing granulomatosis with polyangiitis 
(Wegener’s) (GPA).  


Methods: We conducted a single-center observational study of all patients with 
chronic relapsing GPA treated with at least 2 courses of RTX between January 1, 
2000 and May 31, 2010. Participants in the RTX in ANCA-Associated Vasculitis 
(RAVE) trial were excluded from this analysis. Data were abstracted from 
electronic medical records.  


Results: Fifty-three patients with refractory GPA (median age 46 years 
[interquartile range (IQR) 30-61 years]; 53% women) received at least 2 courses of 
RTX to treat GPA relapses or to maintain remission. All but 1 patient had 
antineutrophil cytoplasmic antibodies (ANCA) against proteinase 3 (PR3). These 
patients received a median of 4 courses of RTX (IQR 3-5); all had depletion of B 
cells, and the median time to return of B cells was 8.5 months (IQR 6-11 months). 
All observed relapses occurred after reconstitution of B cells and were 
accompanied or preceded by an increase in ANCA levels, except for the 1 ANCA-
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negative patient. Infusion-related adverse events occurred in 16 patients. During 
the period of B cell depletion, 30 infections requiring antimicrobial therapy were 
recorded.  


Conclusions: RTX appeared to be effective and safe for the induction and 
maintenance of remission in patients with chronic relapsing GPA. Repeated 
depletion of B lymphocytes seems to be associated with a low risk of infections. 
Pre-emptive re-treatment decisions can be individualized based on serial B 
lymphocyte and PR3 ANCA monitoring. The use of RTX for the maintenance of 
long-term remission merits further formal investigation. 


Holle et 


al 2011 


Objective: To investigate the overall efficacy and safety of RTX (RTX) in refractory 
Granulomatosis with polyangiitis (GPA) in a tertiary referral centre: to compare the 
efficacy of RTX in granulomatous and vasculitic manifestations in GPA.  


Methods: This study comprised a retrospective, standardised data collection from 
all patients who received RTX for refractory Wegener's granulomatosis from 2002 
to 2010. Patients were assessed by a standardised interdisciplinary diagnostic 
procedure (including ear, nose and throat and ophthalmology assessment, MRI, 
immunodiagnostics, B-cell levels and Birmingham Vasculitis Activity Score) and 
were treated by standardised therapeutic regimens according to available 
evidence.  


Results: 59 patients received 75 cycles of RTX. 9.3% achieved complete 
remission. A response was documented in 61.3% (improvement in 52%, 
unchanged disease activity in 9.3%), 26.7% had refractory disease. Birmingham 
Vasculitis Activity Score, disease extent index, erythrocyte sedimentation rate, C-
reactive protein and prednisolone demand decreased significantly. All patients 
achieved B-cell depletion. Granulomatous manifestations such as orbital 
granuloma and pachymeningitis were more frequently refractory to RTX than 
vasculitis or other granulomatous manifestations. Thus, for example, complete 
remission/improvement was found in 89.2% of patients with renal disease and in 
only 44.4% of those with orbital masses (p=0.003). The relapse rate was 44.4% 
after a median period of 13.5 months. Adverse events occurred in 29%, pneumonia 
in 15% and death in 3%.  


Conclusions: The overall response rate of refractory GPA to RTX was high 
(61.3% complete remission or improvement). Response rates of vasculitic 
manifestations were excellent; failure of response/progress was mostly due to 
granulomatous manifestations, especially orbital masses. Relapse rates were high 
(40%) despite maintenance treatment.  


Roll et 


al, 2012 


Objective: RTX (RTX) therapy is a treatment option in patients with refractory 
antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV). We 
investigated the tolerability and clinical efficacy of RTX in a cohort of patients with 
refractory AAV.  


Methods: Clinical and safety data of patients with AAV treated with RTX were 
retrospectively assessed from the data of a German national registry.  


Results: In total, 58 patients were included in this analysis (50/58 with 
granulomatosis with polyangiitis; 8/58 with microscopic polyangiitis who received at 
least 1 cycle, 17 patients who received 2 cycles, and 3 patients who received 3 
cycles of RTX). Response was classified as complete and partial in 22 (40%) and 
in 29 cases (52.7%), respectively. Four patients (7.3%) were classified as 
nonresponders.  


Conclusions: RTX was well tolerated with good clinical efficacy in patients with 
refractory AAV 


Pullerits 


et al 


2012 


Objective: To evaluate long-term clinical and immunological effects of Rituximab 
(RTX) in patients with AAV refractory to conventional immunosuppressive 
treatment.  


Methods: RTX was added to on-going immunosuppressive treatment in 29 


patients with refractory AAV. Disease activity was measured using BVAS⁄WG and 
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clinical laboratory variables were recorded.  


Results: Median BVAS⁄WG score before treatment was 6 (IQR 3–8), and 28 


patients (97%) had disease flare classified either severe (62%) or limited (34%). 
Six of 29 patients (21%) achieved a complete remission, and 12 (41%) had a 


treatment response with ≥50% decrease in BVAS⁄WG score at 6 months. 


Fourteen patients (64%) with kidney involvement achieved remission, in seven 
patients (50%), no flare was seen during the follow-up period. Three patients had 
renal flare and were successfully re-treated with RTX. Seventeen patients had 
disease symptoms from airways and eyes at RTX initiation, whereas only 29% 
displayed ≥50% treatment response. 


Conclusions: RTX is a potent therapeutic option for AAV refractory to 
conventional treatment. Best response may be expected in patients with vasculitic 
manifestations 


 


6.9 Adverse events 


6.9.1 If any of the main trials are designed primarily to assess safety 
outcomes (for example, they are powered to detect significant 
differences between treatments with respect to the incidence 
of an adverse event), please repeat the instructions specified 
in sections 5.1 to 5.5 for the identification, selection, 
methodology and quality of the trials, and the presentation of 
results. Examples for search strategies for specific adverse 
effects and/or generic adverse-effect terms and key aspects of 
quality criteria for adverse-effects data can found in 
‘Systematic reviews: CRD’s guidance for undertaking reviews 
in health care’ (www.york.ac.uk/inst/crd). Exact details of the 
search strategy used and a complete quality assessment for 
each trial should be provided in sections 9.8 and 9.9, 
appendices 8 and 9. 


The following section describes the safety profile of RTX (RTX) in the 


treatment of adults with severe AAV as presented in the Summary of Clinical 


Safety (SCS) provided to the EMA to support the licence application for RTX 


in AAV. The rationale for including this summary is that these data have been 


extracted, reviewed and effectively summarised to satisfy all regulatory 


requirements. The SCS focuses on data collected up to 18 months from 


RAVE, a pivotal Phase II/III, multicentre, randomised, active-controlled, 


double-dummy, double-blind, parallel group, international trial in 197 


randomised and treated patients with severe AAV. 


Additional safety information is provided from a published, open-label, 


randomised-controlled study in 44 patients with newly diagnosed severe AAV 


(RITUXVAS), as well as from published information from a number of smaller 


investigator-initiated studies in which a total of 162 patients have been treated 
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with RTX. As data from these studies are from the published literature, 


information is limited.  


This group of studies comprised uncontrolled case series of patients who had 


failed or were intolerant of standard therapy or who had relapsing disease. 


Patient populations were variable across these studies. While the dose of 


RTX administered was generally consistent (375 mg/m2 weekly ≥ 4), therapies 


given concomitantly with RTX varied (Table 1). The duration of follow up for 


safety, as well as the type and amount of safety data reported, also differed 


across studies. Published information included the incidence of serious and/or 


severe adverse events, deaths, malignancies, and serious and/or severe 


infections. 


This submission summarises exposure to RTX in a total 99 AAV patients who 


were followed for 18 months as part of the RAVE study long-term follow-up. In 


addition, 33 patients in RITUXVAS were followed for up to 24 months, and 


162 patients in other investigator-initiated studies were followed for variable 


amounts of time ranging from 3 to 55 months. 


Overall, safety data from RITUXVAS and other investigator-initiated studies 


were limited but consistent with RAVE. Table 33 includes an overview of 


further studies containing safety observations about RTX. 
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Table 33: Studies of RTX in AAV with safety data 


Study type and 


publication 


No. of 


Patients  


Patient Description  Dose of 


RTX 


Concomitant 


Therapies in 


RTX Group 


Randomised, 


controlled study 


(RAVE) 


99 RTX 
a
 


98 


CYC/AZA 
a
 


Severe WG or MPA 


Newly diagnosed or 


relapsing 


375 mg/m
2
 


weekly × 4  


GC tapered 


down, with goal 


to discontinue 


by Month 6 


Randomised, 


controlled study 


(RITUXVAS) 


33 RTX 


11 


CYC/AZA 


WG, MPA, or renal-


limited vasculitis 


375 mg/m
2
 


weekly × 4  


GC and IV CYC 


(15 mg/kg 


with 1st and 3rd 


RTX doses) 


Uncontrolled 


studies/case 


series: 


    


Aries et al. 2006 8  WG with granulomatous 


manifestations Refractory 


to therapy 


375 mg/m
2
 


every 4 


weeks × 4 


CYC, MMF, 


MTX, GC 


Brihaye et al. 2007 8  8 WG 


Refractory/contraindicatio


ns to CYC + GC or 


relapsing 


375 mg/m
2
 


weekly × 4 


CYC, GC 


Eriksson 2005 9  WG and MPA Refractory 


to therapy or frequently 


relapsing 


500 mg 


weekly × 4 


(n = 6) or 


500 mg 


every other 


week × 2 


(n = 3) 


MMF, AZA, 


CYC, GC 


Jones et al. 2009 65 WG, MPA, CSS 


Refractory to or intolerant 


of standard therapies or 


relapsing 


1 g × 2 (n 


= 32) 375 


mg/m
2 


weekly × 4  


(n = 26) 


Anti-TNF, IVIG, 


AZA, MTX, 


MMF, CYC 


Keogh et al. 2005 11 Severe AAV 


Refractory/contraindicatio


ns to CYC + GC 


375 mg/m
2
 


weekly × 4 


Plasma 


exchange for 


nephritis, GC 


Keogh et al. 2006 10  Severe WG or MPA 


Refractory or relapsing 


with 


contraindications to CYC 


+ GC 


375 mg/m
2
 


weekly × 4 


GC 


Lovric et al. 2009 15 WG, MPA, or CSS 


Refractory to therapy or 


relapsing 


375 mg/m
2
 


weekly × 4 


AZA, MMF, 


CYC, CsA, 


MTX, IFX, GC 


Omdal et al. 2005 3 WG 


Refractory to therapy 


375 mg/m
2
 


weekly × 4 


Not reported 
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Sanchez-Cano et 


al. 2008 


4 WG with granulomatous 


manifestations 


Refractory to therapy 


375 


mg/m
2
 


weekly × 


4 


 CYC, GC, MTX 


Seo et al. 2008 


 


8 Limited WG 


Refractory to or intolerant of 


standard therapies 


375 


mg/m
2
 


weekly × 


4 


CYC, GC 


Smith et al. 2006 


 


11 Severe MPA, WG, CSS 


Refractory to therapy 


375 


mg/m
2
 


weekly × 


4 


CYC, MMF, 


AZA, GC 


Stasi et al. 2006 10 WG or MPA 


Refractory to standard 


therapy or ≥ 2 relapses 


375 


mg/m
2
 


weekly × 


4 


GC 


anti-TNF, anti-tumor necrosis factor biologicals; CsA, cyclosporine A; CSS, Churg-Strauss syndrome; GC, 


glucocorticoids; MMF, mycophenolate mofetil; NIAID, National Institute of Allergy and Infectious Diseases; IFX, 


infliximab; IV, intravenous; IVIG, intravenous immunoglobulin; MTX, methotrexate; WG, Wegener's granulomatosis; 


a, Initial treatment groups as randomised and treated. Some patients crossed over treatment arms and may have 


been exposed to additional therapies 
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6.9.2 Please provide details of all important adverse events for each 
intervention group. For each group, give the number with the 
adverse event, the number in the group and the percentage 
with the event. Then present the relative risk and risk 
difference and associated 95% confidence intervals for each 
adverse event. A suggested format is shown below. 


Overview of Key Safety Findings 


The data presented in this submission suggest that RTX is generally well 


tolerated in patients with AAV, with no new safety signals identified. In the 


randomised, controlled studies, the overall safety of RTX appeared to be 


comparable with that seen with CYC treatment and remained consistent out to 


18 months. The key observations are listed in the sections below. 


 


Adverse Events 


At 6 months and 18 months overall safety was comparable between the RTX 


and CYC groups in RAVE; including the incidences and rates per patient-year 


of any adverse event, selected adverse events, Grade ≥ 3 adverse events, 


serious adverse events, and serious infections 


In RAVE, common adverse events with an absolute increase of ≥ 5% in 


incidence in the RTX group over the CYC group were diarrhea (24.2% 


vs.17.3%), peripheral edema (20.2% vs. 12.2%), urinary tract infection (UTI) 


(16.2% vs. 6.1%), and cough (28.3% vs. 18.4%) 


Common adverse events with an increased incidence ( ≥ 5%) in the CYC 


group compared with the RTX group in RAVE were leukopenia (26.5% vs 


10.1%), nausea, increased ALT and AST, rash, alopecia, RBC sedimentation 


rate, increased, hematuria, hematocrit decreased, vomiting, pyrexia, and 


fatigue 


While the data are limited, safety in the other published studies was, overall, 


consistent with that reported in RAVE. The most common type of adverse 
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event reported in these studies was infection (most frequently, respiratory 


infection). 


 


Deaths 


In RAVE, at 18 months and at the CCO date, deaths were balanced in the 


RTX and CYC groups: In total, there were 2 deaths in the CYC group both 


due to infections. There were also 2 deaths in the RTX group (1 due to multi-


organ failure and 1 due to pulmonary alveolar hemorrhage [PAH]) 


The overall death rates and causes of death in RAVE and RITUXVAS were 


similar between RTX and CYC groups 


The most common cause of death was infection (9 of 18 total deaths in all 


patients included in RAVE, RITUXVAS, and other investigator-initiated 


studies), followed by cardiovascular disease and complications of end-stage 


renal disease 


The death rates from RAVE and RITUXVAS and the causes of death across 


all studies discussed in this submission are consistent with those expected in 


AAV 


Other Serious Adverse Events 


Overall, the incidences and rates of serious adverse events were comparable 


between the RTX and CYC groups in RAVE at 6 months (33.3% vs 33.7%) 


and 18 months (46.5% vs. 41.8%), and in RITUXVAS at 12 months (42% 


[0.94 events/patient] vs. 36% [1.1 events/patient]) and at 2 years (61% [1.52 


events/patient] vs 36% [1.36 events/patient],  


The most commonly reported type of serious adverse event in all studies was 


infection, with similar incidences between RTX and CYC groups in the 


controlled studies. In RAVE at 18 months infection frequencies and rates were 


15.2% and 0.13/patient-year in the RTX group vs. 15.3% and 0.16/patient-


year in the CYC group 
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In RAVE, serious events of deep vein thrombosis (DVT) were more common 


with CYC than with RTX treatment at both 6 and 18 months (8.2% vs. 1.0% at 


18 months for CYC and RTX groups, respectively). Otherwise, there was no 


clear imbalance in individual serious adverse event terms between treatments 


In the analyses to the CCO date in RAVE, the cumulative incidence of serious 


adverse events was higher in RTX-treated patients (60.6%) than in the CYC-


treated patients (48.0%). This difference in percent incidence may be partly 


due to a longer period of follow-up for the RTX group (299 patient-years in the 


RTX group vs. 275 patient-years in the CYC group), as well as to numerically 


higher proportions of patients reporting events within the gastrointestinal, 


injury, and respiratory/mediastinal/thoracic system organ classes (SOCs). 


Importantly, the overall rates of serious adverse events per patient-year were 


comparable between the RTX (0.41/patient-year) and CYC (0.36/ patient-


year) groups at the CCO date. 


 


Adverse Events Leading to Study Withdrawal or Treatment Discontinuation 


In RAVE, more patients in the CYC group compared with the RTX group 


reported adverse events that led to a permanent discontinuation of study drug 


by 6 months (13.3% vs 8.1%) and by 18 months (25.5% vs 16.2%) 


In RAVE, at 6 months, the most frequently reported adverse events that led to 


a permanent discontinuation of study drug were leukopenia (in CYC group 


only) and (drug) hypersensitivity and renal failure (both adverse events were 


balanced across the RTX and CYC groups). Other events leading to treatment 


discontinuation included a mixture of events, with no clear imbalance across 


treatment arms. By 18 months, the profile of adverse events leading to 


treatment discontinuation was consistent with that reported by 6 months, with 


the addition of more study drug discontinuations due to infection and to AAV-


related respiratory symptoms in both groups 


In RAVE, no IRR occurring within 24 hours of an infusion led to study drug 


discontinuation. One event of hypersensitivity, reported as an IRR but 
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occurring 2 days after the third RTX infusion, led to discontinuation of study 


drug. 


 


Selected Adverse Events in RAVE 


The overall rates of selected adverse events were balanced across treatment 


arms at 6 months and remained balanced at 18 months: 


At 6 months, the proportion of patients experiencing the pre-specified selected 


adverse events in RAVE was lower in the RTX group (22.2%) than in the CYC 


group (34.7%). However, as patients may have experienced multiple types of 


selected events, the rate of these events per patient-year was similar in each 


group (0.78 vs. 0.94, respectively; p = 0.294) 


By 18 months, the proportion of patients experiencing any of the pre-specified 


selected adverse events in RAVE was 33.3% in the RTX group and 42.9% in 


the CYC group. The rate of these events per patient-year was similar in the 


two treatment groups (0.47 per patient-year in the RTX group vs. 0.48 per 


patient-year in the CYC group) 


Leukopenia was more frequent in the CYC group compared with the RTX 


group at 6 and 18 months. Contrary to published literature in AAV, 


leukopaenic events were not associated with a higher rate of infection in 


RAVE, a finding that may be explained by the close monitoring and prompt 


dose modification (temporary or permanent study drug discontinuation) 


stipulated in the RAVE protocol 


The subset of hospitalizations associated with AAV or study drug per the 


investigator’s opinion remained more frequent in the RTX group at 6 months 


and remained so at 18 months. The majority of hospitalizations associated 


with AAV or study drug per the investigator’s opinion were due to infections in 


both groups. Importantly, hospitalizations are a subset of serious adverse 


events, and the per cent incidences and rates of serious adverse events and 


serious infections were balanced across treatment groups 
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At both the 6- and 18-month time points, the incidences and rates of severe 


(Grade ≥3) infections were balanced across treatment arms 


 


Infusion-Related Reactions(IRRs) 


During the initial course (first four infusions) of RTX, no serious IRRs were 


reported 


The incidence of IRRs was the highest during the first infusion and decreased 


with subsequent infusions. In the RTX group, the proportion of patients 


experiencing an IRR was 12.1%, 5.1%, 4.1%, and 1.1% following the first, 


second, third, and fourth infusions, respectively 


All the IRRs were mild or moderate (NCI CTCAE Grade 1 or 2). One event of 


hypersensitivity considered infusion related by the investigator led to 


discontinuation of study drug, but the event occurred 2 days after the infusion 


and thus was outside of the pre-defined time window to meet the criteria for 


an IRR 


Sixteen patients in the RTX group received a second course of open-label 


RTX and 20 patients in the CYC group subsequently received RTX (resulting 


from crossover and/or open-label RTX). Two of these 36 patients reported 


IRRs. 


 


Infectious Adverse Events 


Overall, the infection profile observed in RTX-treated AAV patients was similar 


to the known safety profile of RTX and the disease under study: 


At 6 months in RAVE, the proportion of patients experiencing any infectious 


adverse event and the rate of infectious adverse events per patient-year were 


numerically greater in the RTX group (61.6%, 2.10 per patient-year) than in 


the CYC group (46.9%, 1.47 per patient-year) 
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At 18 months in RAVE, the proportion of patients who experienced any 


infectious adverse event remained numerically higher in the RTX (79.8%) 


versus the CYC group (70.4%). However, the overall rates of infections were 


comparable between both groups (RTX group, 1.41 events per patient-year; 


CYC group, 1.24 events per patient-year). A similar pattern was seen through 


the CCO date 


At 6 months and 18 months in RAVE, the incidences and rates of serious or 


severe (Grade ≥ 3) infectious adverse events were similar between the RTX 


and CYC groups (11.1% vs 10.2% and 15.2% vs. 15.3% at 6 and 18 months, 


respectively, for serious infection and 10.1% vs 10.2% and 13.1% vs. 13.3% 


at 6 and 18 months, respectively, for severe infections). A similar pattern was 


seen for the analysis through the CCO date 


The types of serious or severe (Grade ≥ 3) infections reported in RTX-treated 


patients were consistent with those observed with CYC treatment 


The overall frequency of opportunistic infections was low across both 


treatment groups in RAVE. There was one serious opportunistic infection 


(pneumocystis jiroveci pneumonia) in the CYC group and no serious 


opportunistic infections in the RTX group. No opportunistic infections were 


reported in RITUXVAS or in the other investigator-initiated studies 


One patient treated with RTX and AZA reported a hepatitis B reactivation in 


an investigator-initiated study. This case and one additional published case of 


hepatitis B reactivation in an AAV patient treated with RTX have been 


reported in the Global Safety Database as of 31 August 2011 


No confirmed cases of progressive multifocal leukoencephalopathy (PML) 


have been reported in RAVE up to the CCO date. Also, there have been no 


confirmed cases of PML in AAV patients reported in association with RTX in 


the Global Safety Database drug up to 31 August 2011 or in the literature 


The contribution of RTX or CYC versus high dose GC treatment to the 


infections observed is unclear 
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Cardiac and Vascular Events 


The overall incidence of any cardiac events at 18 months was higher in the 


RTX group (18.2%) than in the CYC group (12.2%), whereas the difference in 


incidence at 6 months was less pronounced (12.1% in the RTX group vs. 


8.2% in the CYC group). The imbalance at 18 months was mainly attributable 


to Grade 1 or 2 tachycardia and atrial fibrillation events. The incidence of 


serious cardiac events remained similar between RTX and CYC treatments 


(2.0% in each group) at 18 months. Findings up to the CCO date were overall 


consistent with the 18-month analysis 


There were no serious cardiac ischemic events (e.g., myocardial infarction 


[MI]) reported in the RTX group and one serious cardiac ischemic event (MI) 


in the CYC group up to the CCO date 


The interpretation of the numerical imbalances in nonserious cardiac events 


was limited by the small number of events, the underlying cardiovascular risks 


associated with AAV, and differences in baseline age, renal function, and 


medication use, which may impact likelihood of cardiac events 


At both 6 months and 18 months, the overall incidence of venous 


thromboembolic events (a pre-defined selected adverse event) was higher in 


patients treated with CYC (9.2% in the CYC group vs. 5.1% in the RTX group 


at 18 months) and included three events of deep vein thrombosis (DVT) and 


two of pulmonary embolism (PE) in the RTX group and eight events of DVT 


and two of PE in the CYC group. Most of these events were serious (3 of 5 


and 10 of 10 in the RTX and CYC groups, respectively). Findings up to the 


CCO date were consistent with the 18-month analysis 


 


Malignancies 


The total cancers reported in RAVE from randomisation up to the CCO were 


six confirmed malignancies in 5 patients randomised to and treated with RTX 


and two confirmed malignancies in 2 patients randomised to and treated with 


CYC. There was no particular pattern in the type of malignancies. Two cases 
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in the RTX group had previously received CYC. Also, two cases of prostate 


cancer (one in each treatment group) were diagnosed within 3 months of trial 


entry and were, therefore, likely prevalent cases. Given the small event rate 


and these confounders, the contribution of RTX, if any, is unclear 


On the basis of the current duration of observation up to the CCO date, the 


rates (95% CI) of malignancy in the RTX and CYC groups were 2.00 (0.90-


4.46) and 0.73 (0.18-2.91) per 100 patient-years, respectively 


The standardized incidence ratio (SIR) for malignancy based on incidence in 


an age- and sex-matched general U.S. population according to 2000 to 2007 


data from the Surveillance Epidemiology and End Results (SEER) database 


were 2.02 (95% CI, 0.74-4.39) and 1.02 (95% CI, 0.11-3.70) in patients 


randomised to and treated with RTX and in those randomised to and treated 


with CYC, respectively. The SIR in the RTX arm falls within the range of the 


reported 1.6-to 6-fold increase in the risk of overall malignancy among 


patients with AAV - treated with, (where reported) conventional therapy 


(CYC/AZA/MTX/glucocorticoids) – compared with the general population. The 


SIR for the CYC arm was below the range observed in the literaturebelow the 


range observed in the literature. 


Overall evidence from AAV and experience with RTX in other indications do 


not suggest an effect of RTX on malignancy risk. 


Information from the other small investigator initiated studies supports the 


safety of RTX treatment in AAV. These trials typically enrolled patients with 


severe disease, refractory to, intolerant of, or relapsing after CYC. The results 


of these studies were consistent with those from RAVE, with no additional 


safety concerns identified. 


6.9.3 Give a brief overview of the safety of the technology in relation 
to the decision problem.  


The data presented in this STA suggest that RTX is generally well tolerated in 


patients with AAV, with no new safety signals identified. In the randomised, 


controlled studies, the overall safety of RTX appeared to be comparable with 


that seen with CYC treatment and remained consistent out to 18 months.  
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6.10 Interpretation of clinical evidence  


6.10.1 Please provide a statement of principal findings from the 
clinical evidence highlighting the clinical benefit and harms 
from the technology.  


The goals of therapy in AAV are the rapid reduction of inflammation, limitation 


of therapy-induced toxicity, and prevention of damage. While mortality due to 


AAV has significantly improved through the use of CYC, there continue to be 


major unmet needs, such as improved remission rates, more effective 


therapy, prevention of flares, and reduction of toxicities associated with 


current therapy. 


The introduction of oral CYC in the 1970s revolutionized the care of these 


severely ill patients and enabled survival, when previously patients would 


predictably have suffered from progressive inflammation leading to organ 


failure and death. A historical case series described in the 1950s and 1960s 


[Walton 1958; Hollander and Manning 1967]. clarified this natural history of 


untreated or minimally treated patients, and the introduction of CYC shifted 


equipoise significantly such that placebo-controlled trials were no longer 


possible.  


These data and subsequent studies of the efficacy and safety of CYC in 


patients with severe AAV enabled the planning of the non-inferiority RAVE 


trial. The published, cumulative toxicities of CYC include infertility, increased 


malignancy risk, bone-marrow suppression, and infection. CYC-treated 


patients have a high rate of relapse, further increasing the likelihood of 


repeated exposure to a drug with cumulative toxicities. Thus, there is a major 


unmet medical need for new effective therapies with improved safety profiles. 


The role of B cells and their products (ANCAs) were characterized in surviving 


AAV patients, and this knowledge led to the introduction of RTX as an 


alternative therapy in AAV patients.  


RAVE is a well-conducted, multicentre study that has demonstrated non-


inferiority of RTX compared with oral CYC in terms of complete remission at 6 


months. Complete remission results were numerically higher in the RTX group 


than in the CYC group, although not statistically superior, and comparable 


efficacy was demonstrated when investigating the occurrence of limited or 
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severe flares, remission by AAV type, or remission by organ involvement at 6 


months. Pre-specified subgroup exploratory analyses indicated that RTX was 


superior to CYC in severely active relapsing patients (p < 0.05), despite the 


fact that the RTX group had a lower baseline creatinine clearance than the 


CYC group. The complete remission rate observed with RTX was associated 


with lower mean cumulative prednisone doses at 6 months. Furthermore, data 


from the maintenance phase of the study suggest that similar proportions of 


patients maintained their remission out to 12 and 18 months in both treatment 


arms, despite no maintenance with AZA and a numerically lower GC dose in 


the RTX arm. 


Overall safety was comparable between the RTX and CYC groups over 6 


months and 18 months in RAVE, although frequency of certain specific 


adverse events varied across groups. Similar proportions of patients in the 


two treatment groups experienced adverse events, severe adverse events, 


deaths, and serious infections. Certain adverse events, such as leukopenia 


and serious vascular events, were more common in the CYC group, while 


overall infections and hospitalizations occurred more frequently in the RTX 


group. Although the proportion of patients experiencing any infection was 


higher in the RTX group, this difference was largely due to Grade 1 and 2 


infections, and only two infections in each treatment group led to permanent 


discontinuation of study drug up to 18 months. Patients in the RTX group had 


overall worse renal function, which has been associated with increased risk of 


infection. Importantly, proportions of patients experiencing severe and serious 


infections were balanced across groups. In terms of hospitalizations 


associated with underlying disease or study drug per the investigator’s 


opinion, the RTX group had a higher proportion of patients ≥ 65 years old and 


a greater proportion of hospitalizations occurring in older patients compared 


with the CYC group, which may in part explain the difference in the number of 


these hospitalizations between treatment groups. Due to the manner in which 


hospitalization data were collected in this study, it is unknown whether there 


was a numeric imbalance in overall hospitalizations. However, as 


hospitalizations are a subset of serious adverse events, it is important to note 


that the rates of serious adverse events were balanced across the two 
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treatment groups. Given the well-documented longer-term risks associated 


with CYC, including malignancy and infertility, which are not suggested by the 


overall evidence from RTX in AAV and other indications, RTX is an important 


therapeutic option for the treatment of severe AAV. 


The results from RAVE have demonstrated that severely active AAV patients 


can achieve complete remission with an acceptable safety profile in the 


absence of CYC. This finding, in patients with a potentially fatal and orphan-


designated illness without any approved therapies, represents a major 


advance in patient care. The positive benefit–risk assessment is further 


strengthened with the longer-term data out to 18 months.  


RTX, therefore, represents a new therapeutic option for severely ill AAV 


patients for whom CYC was previously the only option.  


6.10.2 Please provide a summary of the strengths and limitations of 
the clinical-evidence base of the intervention.  


RAVE was an adequate and well-controlled study which had a valid 


comparison against current standard of care (CYC). The measures used to 


assess the patients’ responses were well-defined and reliable; BVAS/WG is a 


validated instrument for assessing disease activity for AAV patients. The 


definition of remission for the primary endpoint required the absence of 


BVAS/WG items, together with the elimination of prednisone use, 


representing a major efficacy response. 


The main limitation of the data provided in this STA is the fact that there is 


only 1 RCT to provide the bulk of the evidence. Supporting data came from an 


open-label study which also included CYC in the RTX arm (plus limited safety 


data from a series of very small studies). 


The RAVE trial itself had certain limitations. Only patients with severe ANCA-


associated vasculitis who were ANCA-positive were enrolled. Thus, it is not 


clear whether the treatment effects extend to patients with limited Wegener’s 


granulomatosis or those who are ANCA-negative. Patients with alveolar 


haemorrhage severe enough to require ventilator support and those with 
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advanced renal dysfunction were also excluded. Thus, the comparative 


efficacy of these two regimens is uncertain in such patients. 


The study focused exclusively on remission induction but did not address the 


question of retreatment with RTX. RTX was not re-administered after the 


return of peripheral-blood B cells (anticipated by 9 to 12 months). This 


question is being addressed currently in a new clinical trial (RITAZAREM). 


6.10.3 Please provide a brief statement of the relevance of the 
evidence base to the decision problem. Include a discussion 
of the relevance of the outcomes assessed in clinical trials to 
the clinical benefits experienced by patients in practice. 


The evidence base is directly linked to the decision problem in terms of 


population, interventions, comparators and outcomes. Although only a single 


RCT was submitted as the main evidence, it was directly related to the 


decision problem: RAVE randomised patients with severe AAV to receive 


either RTX or CYC as their induction therapy. The main efficacy measure, 


complete remission (defined as a zero score on BVAS/WG as well as 


successful taper of glucocorticoids), is a clinically meaningful outcome in this 


disease, since the goal of induction therapy is not just to prevent mortality and 


morbidity caused by the illness, but also to spare the patient from exposure to 


steroids, which are essential in managing the disease but whose long-term 


toxicity is serious and well-established. Not all the outcomes outlined in the 


final scope could be included due to limitations in the evidence base, but we 


feel that the economic model provides a useful and conservative starting 


point. 


6.10.4 Identify any factors that may influence the external validity of 
study results to patients in routine clinical practice; for 
example, how the technology was used in the trial, issues 
relating to the conduct of the trial compared with clinical 
practice, or the choice of eligible patients. State any criteria 
that would be used in clinical practice to select patients for 
whom treatment would be suitable based on the evidence 
submitted. What proportion of the evidence base is for the 
dose(s) given in the SPC? 


The RTX licence is likely to cover the induction of remission. However, one of 


the main unanswered questions in what to do with patients who relapse on 
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RTX. Although it is outside of the proposed licence and scope of this 


appraisal, physicians treating AAV with RTX do currently use protocols both 


for maintenance of remission and treating flares. This is not addressed in this 


submission, but is likely to be an important discussion point amongst treating 


physicians. 


The dose used in both RAVE and RITUXVAS is the dose submitted for 


licensing (i.e. 375mg/m2 body surface area once weekly for 4 weeks). 


However, some of the supporting studies also describe the RA dose (1,000mg 


on day 1 and 15). 
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7 Cost effectiveness 


7.1 Published cost-effectiveness evaluations 


Identification of studies 


7.1.1 Describe the strategies used to retrieve relevant cost-
effectiveness studies from the published literature and from 
unpublished data held by the manufacturer or sponsor. The 
methods used should be justified with reference to the 
decision problem. Sufficient detail should be provided to 
enable the methods to be reproduced, and the rationale for 
any inclusion and exclusion criteria used should be provided. 
The search strategy used should be provided as in 
section 9.10, appendix 10. 


A systematic review was conducted on 5th February 2013 for literature 


addressing the cost effectiveness of one or more interventions for patients 


with either granulomatosis with polyangiitis (GPA) or microscopic polyangiitis 


(MPA). 


Medline, Medline In-Process, Embase, Embase Alerts, Econlit and NHS EED 


were searched using the database provider. The internal company database 


PubCenter was also searched for any cost effectiveness literature.  


Articles were excluded if they were not related to humans, not written in the 


English language, or the patient population was inappropriate (≤18 years old). 


Articles were also excluded if they reported on the cost effectiveness of 


treating co-morbidities potentially associated with MPA or GPA. There was no 


restriction in the search strategy on intervention and comparators.  


Articles were included if they reported a measure relevant to cost-


effectiveness, for example: 


 incremental cost per QALY gained 


 cost of being in remission/not being in remission 


 cost of disease relapse compared with not having a relapse 


 direct and indirect costs of treating GPA or MPA in any currency and at 


any geographical location. 
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Articles were also included if they used a decision model to estimate the cost 


effectiveness of any intervention for MPA or GPA. 


A total of 159 records were identified. There were 27 duplicates which were 


removed. The 132 remaining records were screened using the specified 


inclusion/exclusion criteria. A total of 130 records were excluded at screening 


and 2 articles were eligible for further assessment. These 2 articles were 


subsequently excluded because they did not report on a cost effectiveness 


evaluation. 


Thus, the systematic review did not identify any studies that reported on the 


cost effectiveness of treatment for MPA or GPA.  


Figure 9 shows the Prisma 20091 flow diagram that was used to identify 


appropriate articles. Further detail on the search strategy is available in 


Appendix 10.7. 


                                            


 


1
 Moher D, Libterati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting 


Items for systematic Reviews and Meta-Analysis: The PRISMA Statement. PLoS 
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 Figure 9: Prisma Flow Diagram for cost-effectiveness studies 
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Exclusion Criteria: 


1. Number of records not relating to humans (n= 1) 


2. Records not written in the English language (n = 20) 


3. Patient population inappropriate (≤18 years old) (n = 1) 


4. Cost and outcomes studies not looking at treating GPA or 


MPA   


5. Cost and outcomes studies that looked at treating co-


morbidities potentially associated with GPA or MPA. 
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Description of identified studies 


7.1.2 Provide a brief overview of each study, stating the aims, 
methods, results and relevance to decision-making in England 
and Wales. Each study’s results should be interpreted in light 
of a critical appraisal of its methodology. When studies have 
been identified and not included, justification for this should 
be provided. If more than one study is identified, please 
present in a table as suggested below.  


The following two articles were eligible for further assessment according to the 


exclusion/inclusion criteria. Following a review, the papers were deemed 


unsuitable and excluded from the systematic literature review.  


Table 34:Summary list of other cost-effectiveness evaluations 


Citation Reason why this article was excluded 


 


Hoffman GS et al. 


Wegener’s 


Granulomatosis. 


Arthritis and 


Rheumatism 1998; 41 


(12): 2258-2262 


The article reported on a self-administered questionnaire 
developed by the authors for 100 patients with GPA. Questions 
were related to the medical, financial and social impact of the 
disease. Patients included in the sample matched the American 
College of Rheumatology proposed criteria for GPA 1990, and 
were recorded on a GPA registry at the Cleveland Clinic 
Foundation.  


This article is not a cost effectiveness evaluation and provides 
only a description of direct and indirect costs and potential 
outcomes for patients with GPA at a single centre. 


Ndir A et al. A budget 


impact model of RTX 


introduction in 


Wegener 


Granulomatosis 


Therapies. Value in 


Health 2011; 14 (7): 


A411 


A budget impact model for RTX compared with CYC in France. 
The six month induction cost was evaluated for treating a 
hypothetical cohort of patients consisting of newly diagnosed and 
relapsing patients.  


Even though the budget impact model estimates the cost of 
GPA, costs are not linked to clinical outcomes. This is not a cost 
effectiveness analysis and was therefore excluded from the 
systematic review. 


 


 


7.1.3 Please provide a complete quality assessment for each cost-
effectiveness study identified. Use an appropriate and 
validated instrument, such as those of Drummond and 
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Jefferson (1996)2 or Philips et al. (2004)3. For a suggested 
format based on Drummond and Jefferson (1996), please see 
section 9.11, appendix 11.  


No cost-effectiveness studies were identified.  


7.2 De novo analysis  


Patients 


7.2.1 What patient group(s) is(are) included in the economic 
evaluation? Do they reflect the licensed indication/CE marking 
or the population from the trials in sections 1.4 and 5.3.3, 
respectively? If not, how and why are there differences? What 
are the implications of this for the relevance of the evidence 
base to the specification of the decision problem? For 
example, the population in the economic model is more 
restrictive than that described in the (draft) SPC/IFU and 
included in the trials.  


The economic analysis population is based on the RAVE study selection 


criteria, which in turn form the criteria for the proposed marketing 


authorisation. Patients in RAVE had positive serum assays for proteinase 3-


ANCA or myeloperoxidase-ANCA, manifestations of severe disease and a 


Birmingham Vasculitis Activity Score for GPA of 3 or more. Patients with 


either newly diagnosed or relapsing disease were eligible for enrolment. 


The NICE scoping workshop identified a small subgroup of patients (<10%) 


who cannot tolerate CYC (CYC) or in whom continued use of CYC would be 


inappropriate. Whilst this population is covered by the licence they were not 


represented in the pivotal RAVE study and therefore are not accounted for in 


the base case economic evaluation.  


                                            


 


2 Drummond MF, Jefferson TO (1996) Guidelines for authors and peer reviewers of economic submissions to the 


BMJ. The BMJ Economic Evaluation Working Party. British Medical Journal 313 (7052): 275–83. 


3 Philips Z, Ginnelly L, Sculpher M, et al. (2004) Quality assessment in decision-analytic models: a suggested 


checklist (Appendix 3). In: Review of guidelines for good practice in decision-analytic modelling in health technology 


assessment. Health Technology Assessment 8: 36. 
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We have undertaken a separate subgroup analysis to estimate the cost-


effectiveness of RTX in AAV patients where CYC is not considered the 


standard of care. Evidence was sourced from the subgroup of patients in the 


RAVE study who were newly diagnosed and had not received induction 


therapy.  


Model structure 


7.2.2 Please provide a diagrammatical representation of the model 
you have chosen. 


Our economic model health states include ‘complete remission’, a state 


reflecting treatment success as assessed in the RAVE study; ‘non-remission’, 


a state reflecting non-attainment of remission; and ‘uncontrolled disease’, a 


state of worse health which patients enter once their simulated treatment 


options have been exhausted. Death is also included. 


Figure 10: Economic model structure 


 


 


7.2.3 Please justify the chosen structure in line with the clinical 
pathway of care identified in section 2.4. 


The de novo analysis has been designed to reflect clinical practice in the UK 


for treating ANCA-associated vasculitis (AAV) patients. Under the proposed 


licence, the scope of the analysis is restricted to the induction of remission 


only and not the treatment of flares or maintenance therapy. 
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The cost-effectiveness analysis employs a Markov model consisting of four 


different health states: non- remission, complete remission, uncontrolled 


disease and death (see Figure 10).  


The structure is simple, and largely reflective of the RAVE study [Stone et al 


2010] with a non-remission and a complete remission health state. Patients 


enter the model in the non-remission health state where they go on to receive 


induction therapy. Based on the probability of achieving remission patients 


can then transition to the complete remission health state or if they did not 


achieve remission they will remain in the non-remission health state. 


Our base case analysis is designed to compare two ‘arms’, each of which 


contains a sequence of treatments. Moving from one treatment to the next in 


each arm’s sequence is triggered either by the patient eventually relapsing, or 


by failing to attain complete remission. This design is similar to that used in 


our previous NICE submission for tocilizumab in rheumatoid arthritis [NICE TA 


247, 2012]. 


In the ‘standard of care’ arm we have assumed that patients receive induction 


therapy with CYC. We also anticipated that patients in this arm would be re-


challenged with CYC in the event that they do not attain remission or relapse. 


However, we also recognize that the number of repeat doses is likely to be 


restricted. CYC is highly effective in the treatment of AAV, but has known side 


effects including infertility, cytopenias, infections, bladder injury, and cancer, 


and concomitant glucocorticoids are major causes of long-term disease and 


death in their own right [Stone et al 2010]. So we have sought to limit the 


number of repeat CYC courses in the model to a realistic number. 


The Hoffman study of CYC in AAV [Hoffman et al 1992] observed diminishing 


returns from repeat induction courses with CYC. Clinical expert advice 


considered that in standard clinical practice a maximum of two courses of 


CYC would be administered. 


In the intervention arm of the model we have assumed RTX can be 


administered as an alternative induction agent. We know that within clinical 


practice the treatment sequence for RTX may differ based on a number of 
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factors including prior treatment, previous experience with RTX and tolerance 


to CYC.  


In the base case we assume patients receive RTX as a first line induction 


therapy. Patients who fail to achieve complete remission in line with the 


definition in the RAVE study are assumed to receive one further course of 


RTX. This assumption has been made on the basis on expert opinion. The 


RAVE study did not investigate the effects of retreatment with RTX. Patients 


who respond to RTX are not eligible for retreatment upon relapse as this is 


outside the scope of the licence. 


Following relapse in the intervention arm, and after exhausting two cycles on 


RTX, patients are assumed to receive one course of CYC treatment as a last 


attempt to induce remission. We have explored the impact of assuming two 


courses of CYC in the intervention arm in the sensitivity arm (see 7.7.7). 


Patients who achieve remission following CYC therapy switch to AZA therapy 


while in remission. Patients who achieve remission following RTX do not 


receive any further treatment until relapse. The patient treatment flow is 


outlined in Figure 11.  


 


Figure 11: AAV economic model treatment sequences  (base case) 


  


Note: * the second course of RTX is only offered to patients who did 


not respond at all to the first course. Moreover, its efficacy is assumed 


to be lower. 
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Once patients have transitioned through all available induction treatments, 


they are assumed to enter the ‘uncontrolled disease’ health state where no 


further induction therapy is administered. Patients in the uncontrolled disease 


health state are assumed to receive best supportive care. Because this 


implies worse disease control compared to that attainable on RTX or CYC, 


this state is assumed to have a worse quality of life (refer to 7.4). 


We know that in the UK, current standard of care for a number of centres 


includes off label use of RTX for induction therapy, treatment of relapse and 


maintenance treatment. This has not been considered within the economic 


analysis. 


A lifetime model has been chosen to capture all relevant costs and benefits 


related to the treatment of AAV.  


7.2.4 Please define what the health states in the model are meant to 
capture. 


Patients enter the model in the non-remission health state with active disease 


defined as a BVAS/WG score of 3 or more in line with the RAVE study. In the 


base case analysis, patients entering the model may either have newly 


diagnosed disease or relapsing disease following prior induction therapy. 


Patients with active disease are at risk of serious morbidity and premature 


mortality without effective therapy to prevent disease progression [Reinhold-


Keller et al, 2000]. 


The complete remission health state is defined in accordance with the RAVE 


study. Patients in the complete remission health state were required to have a 


BVAS/WG score of 0 and completed a successful taper of prednisone at 6 


months [Stone et al, 2010]. The health state captures those patients that have 


successfully responded to treatment and achieved remission. Patients with 


stable disease in the complete remission health state are assumed to have an 


improved quality of life based on the health related quality of life data sourced 


from the RAVE study and a reduced resource use. Based on UK registry data 


in patients with AAV, patients in complete remission are assumed to have a 
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reduced risk of mortality compared to those patients not in the complete 


remission health state.  


The uncontrolled disease health state represents the proportion of patients 


who have received several courses of induction therapy and never achieved 


complete remission or have subsequently relapsed following complete 


remission. Patients in the uncontrolled disease health state are assumed to 


have a reduced quality of life and increased mortality risk compared to 


patients in either the non-remission health state or those in complete 


remission. Patients are assumed to have exhausted all induction therapy 


options and as a result only receive best supportive care. 


Death represents the terminal health state for disease-related and all-cause 


mortality in the model. 


7.2.5 How does the model structure capture the main aspects of the 
condition for patients and clinicians as identified in section 2 
(Context)? What was the underlying disease progression 
implemented in the model? Or what treatment was assumed to 
reflect underlying disease progression? Please cross-
reference to section 2.1. 


AAV is associated with considerable morbidity in the long term, with up to 


50% of patients relapsing within 5 years. Each relapse carries a risk of 


subsequent critical organ damage [Lapraik et al, 2007; Walton, 1958]. The 


model is designed to capture the improvements in quality of life and improved 


prognosis associated with a patient successfully being induced into remission.  


We acknowledge that due to limitations in the evidence we are not able to 


produce a model that captures all of the main clinical aspects of the disease. 


We know that particular organs play a significantly bigger role in long term 


morbidity for patients, particular renal and respiratory involvement. Separating 


individual organ-involvement patients and performing a heterogeneity analysis 


to feed into a patient simulation model was not deemed appropriate due to the 


low number of patients within each group of organ comorbidity. Therefore, the 


analysis has not been able to model individual patients progression based on 


which particular organ was affected by the disease, nor does it capture the 


severity of relapses which will vary according to the particular organ involved. 
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These limitations we believe may lead to an underestimation of the true 


benefit of successful induction therapy. 


We have undertaken subgroup analysis to capture the minority of patients 


who are intolerant to CYC. We have assumed the newly diagnosed patient 


data from RAVE best reflects those patients who are intolerant to CYC. The 


model has applied a number of assumptions to estimate what the actual 


underlying disease progression is in patients intolerant to CYC (see section 


7.9). 


The underlying disease progression for patients with severe AAV has been 


modelled on the CYC arm of the RAVE study. We know that for the majority of 


patients with severe AAV, CYC is regarded as the standard of care therapy for 


inducing remission.  


Mortality data for the underlying AAV population was sourced from a 


retrospective study in the UK [Lane et al. 2005]. The Lane et al. study 


calculated standardised mortality ratios (SMRs) for AAV patients compared to 


the local population. The SMRs from the study are applied to a standard life 


table of the UK general population (Interim Life Tables in the UK [ONS, 2011]) 


to derive mortality risks for patients with AAV in our model.  


.  


7.2.6 Please provide a table containing the following information 
and any additional features of the model not previously 
reported. A suggested format is presented below. 


Table 35: Key features of analysis 


Factor Chosen values Justification 


Time horizon lifetime NICE guides to methods 


Cycle length 6 months 


The primary outcome was 


reported at 6 months 


Half-cycle correction Yes NICE guide to methods 


Were health effects measured in 


QALYs; if not, what was used? Yes NICE guide to methods 


Discount of 3.5% for utilities and 


costs Yes NICE guide to methods 


Perspective (NHS/PSS) Yes NICE guide to methods 
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Technology  


7.2.7 Are the intervention and comparator(s) implemented in the 
model as per their marketing authorisations/CE marking and 
doses as stated in sections 1.3 and 1.5? If not, how and why 
are there differences? What are the implications of this for the 
relevance of the evidence base to the specified decision 
problem? 


RTX is administered in the model in line with the proposed marketing 


authorisation as an induction therapy at the dose of 375 (mg/m2) every week 


for 4 weeks. The proposed licence for RTX does not cover the treatment of 


relapse, nor maintenance therapy in AAV. The model has therefore assumed 


patients receive one course of RTX as per the RAVE study regimen. Based 


on the expert clinical advice, we have assumed in our base case that patients 


who do not respond to RTX are permitted to receive one further course of 


induction treatment. This practice is not ruled out by the license, and is 


designed to reflect UK clinical practice in which no more than two courses of 


RTX are likely to be administered. 


RTX is currently used in a number of centres in the UK, and furthermore we 


know that the NHS Commissioning Board in their draft document 


[NHSCB/A3C/1a, December 2012] has endorsed the use of RTX in AAV. 


Within the UK there is also evolving research on the best treatment regimen 


under which to administer RTX. We know that currently a number of different 


treatment protocols in the UK NHS [Salford Royal NHS. Treatment Protocol, 


2010, NHSCB/A3C/1a, December 2012] differ to that given in the RAVE 


study; notably a dose of 1,000mg on days 1 and 15 is preferred by some UK 


clinicians. We have not explored the effect of continued treatment with RTX, 


nor the efficacy of using the 1,000mg dose due to evidence limitations 


because we do not have efficacy data for these regimens. 


Following successful induction therapy with RTX, we assume patients go on 


to receive no maintenance therapy. This is in line with the RAVE study 


protocol, expert clinical opinion and the anticipated licence.  


CYC is regarded as the standard of care in the induction of remission in 


patients with severe disease. CYC can be administered either orally or as an 


IV infusion (pulse therapy). We know that within the United Kingdom the 
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majority of patients with severe AAV receive CYC pulse therapy. The model 


has included both oral therapy and IV pulse options based on market research 


of clinicians treating AAV in the UK. 


Our economic model assumes that oral CYC is given at a dose of 2mg per kg 


daily [Stone et al, 2010], this is consistent with RAVE. The IV dose is 


assumed to be given at 15mg/kg [Mukhtyar et al, 2009], every three weeks 


with the first three doses administered two weeks apart. We have assumed 


patients receive CYC treatment for 6 months, equivalent to the length of a 


model cycle.  


Patients attaining remission following induction therapy with CYC are 


assumed to receive AZA (AZA) as a maintenance therapy until they relapse. 


AZA is dosed at 2mg/kg on a daily basis in line with the protocol in the RAVE 


study [Stone et al, 2010]. 


In line with the BSR guidelines and the RAVE trial protocol, patients received 


methylprednisone and prednisone while undergoing induction therapy [Lapraik 


et al 2007, Stone et al 2010].  


Patients receiving CYC will receive prophylaxis trimethoprim in order to 


prevent against Pneumocystis jiroveci (formally Pneumocstis carinii) as 


outlined by the BSR guidelines [Mukhtyar et al 2009]. 


We note that within the NICE Scope a number of alternative agents were 


described as alternatives to CYC induction therapy. To our knowledge there 


are no direct head to head studies comparing the effectiveness of 


myclophenolate or methotrexate with RTX. Having sought expert opinion on 


these we note that both alternative agents are considered inferior to CYC in 


inducing remission.  


We have not compared the effectiveness of RTX to any of the alternative 


agents due to evidence limitations. In the subgroup analysis for patients who 


cannot tolerate CYC, we have compared RTX to best supportive care.  
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7.2.8 Please note that the following question refers to clinical 
continuation rules and not patient access schemes. Has a 
treatment continuation rule been assumed? If the rule is not 
stated in the (draft) SPC/IFU, this should be presented as a 
separate scenario by considering it as an additional treatment 
strategy alongside the base-case interventions and 
comparators. Consideration should be given to the following. 


In line with the evidence from the RAVE study, patients receive one course of 


RTX (375mg/m2 once weekly for four weeks). We then assume that if a 


patient fails to respond to treatment with RTX, or eventually relapses, they will 


receive a second course of treatment in the second cycle. We do not have 


evidence about what proportion of patients who will receive a second course 


of treatment with RTX, but as the course is only delivered over a four week 


period, we have assumed all patients will receive another course if they did 


not respond. Clinical opinion suggests that patients who still fail to achieve 


remission subsequently will not be re-challenged with RTX. 


As the proposed licence is restricted to induction therapy we have not 


specifically modelled the treatment of relapse, nor maintenance therapy using 


RTX. We know that within the UK NHS, a number of clinical protocols endorse 


the use of RTX as maintenance therapy in AAV [Salford Royal NHS. 


Treatment Protocol, 2010, NHSCB/A3C/1a, December 2012]. So whilst we 


have assumed a maximum of two courses to achieve a suitable balance 


between the license, NICE Scope and clinical practice, we also note that 


current clinical opinion is indicating increasing preference for the longer term 


use of RTX.  


As described previously, we assume that patients in the CYC arm will receive 


no more than two 6-month courses of CYC induction therapy. 


7.3 Clinical parameters and variables 


7.3.1 Please demonstrate how the clinical data were implemented 
into the model.  


The Markov model moves patients from the ‘non-remission’ health state into 


the ‘complete remission’ state based on the probability of achieving complete 


remission from the RAVE study. In the RAVE study ‘complete remission’ was 


defined as having BVAS/WG=0, and no glucocorticoid therapy. 
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Patients in the ‘complete remission’ health state have a constant probability of 


relapsing based on the RAVE study relapse rates – these rates have been 


extrapolated based on an exponential fit (see 7.3.7) throughout the lifetime of 


the model. 


The model’s fourth health state, ‘uncontrolled disease’ was informed by 


clinical expert opinion. In this health state patients are assumed to have 


exhausted all available induction treatment options and their health may be 


subject to a mix of relapses, flares, stable disease, temporary remissions and 


critical episodes – however this complex disease activity is not modelled – 


instead a lower average utility is assigned to the whole state. Patients in 


‘uncontrolled disease’ receive best supportive care only and do not transition 


to any other health state other than ‘death’. 


The mortality rate applied in the model has been sourced from Lane et al 


2005. A health state dependent risk of mortality has also been applied to each 


of the three alive health states in the economic model, based on standardised 


mortality ratios (please see 7.3.4). The use of a secondary source for mortality 


was necessary as the information could not be sourced from RAVE. 


 


7.3.2 Demonstrate how the transition probabilities were calculated 
from the clinical data. If appropriate, provide the transition 
matrix, details of the transformation of clinical outcomes or 
other details here. 


The transition probabilities in the base case model are based on the primary 


endpoints from RAVE are outlined in the 
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Table 36. As we consider RTX as an alternative induction agent to the current 


standard of care for all patients we have used the ITT results from the RAVE 


study rather than the subgroup analysis for relapsing and newly diagnosed 


patient groups. 


A constant rate of relapse has been applied in the economic model based on 


the risk of relapse observed in the RAVE study. 
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Table 36: Transition probabilities derived from RAVE 


Transition Probabilities Value Source 


1
st


 course of treatment   


Non-remission to complete remission (CYC_1) 0.5306 Stone et al, 2010 


Non-remission to complete remission (RTX_1) 0.6364 Stone et al, 2010 


Relapse rates   


Constant Relapse rate (CYC) 0.1496 Stone et al, 2010 


Constant Relapse rate (RTX) 0.1647 Stone et al, 2010 


 


There is evidence of diminishing returns associated with subsequent cycles of 


CYC [Hoffman et al 1992]; we have therefore assumed that the second 


course of CYC is associated with a different probability of achieving remission 


to the first course of treatment. 


The results of the subgroup analysis in the RAVE study for patients with 


relapsing disease was used to estimate the probability of achieving remission 


for the second course of CYC treatment (Table 37). The majority of patients in 


the relapsing patient subgroup in RAVE had previously used CYC (74% in the 


CYC treatment arm) and are therefore representative of relapsing CYC 


patients. 


Table 37: RAVE subgroup transition probabilities  


Transition Probabilities Value Source 


Newly diagnosed Subgroup   


Complete remission (CYC) 0.6458 Stone et al, 2010 


Complete remission (RTX) 0.6364 Stone et al, 2010 


   


Relapsing Patients Subgroup   


Complete remission (CYC) 0.4200 Stone et al, 2010 


Complete remission (RTX) 0.6042 Stone et al, 2010 


 


The relapse rates from the subgroup analyses are stated below. These have 


been used in the sensitivity analysis (see 7.6.2). 


Table 38: Subgroup analyses - relapse rates 


Subgroup Relapse rates CYC RTX Source 


Newly diagnosed  0.0704 0.1199 RAVE 


Relapsing patients 0.1668 0.3058 RAVE 
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Subsequent RTX cycles are also assumed to be associated with a reduced 


probability of achieving remission for those patients who failed to obtain 


remission with RTX. As RAVE did not investigate retreatment with RTX, we 


have assumed that the 2nd course of RTX has the same diminishing returns 


rate as observed between the CYC newly diagnosed and relapsing patient 


groups (Table 37). The probability of achieving remission with an additional 


course of RTX is assumed to reduce by a rate of 35%. 


We have assumed the probability of obtaining remission with CYC is the same 


regardless of prior RTX therapy. 


Table 39: Transition probabilities in the economic model 


Transition Probabilities Value Source 


2
nd


 course of treatment   


Non-remission to complete remission 


(CYC_2) 


0.4200 Stone et al, 2010 


Non-remission to complete remission 


(RTX_2) 


0.4138 Assumption 


   


CYC following RTX   


Non-remission to complete remission 


(CYC_1) 


0.5306 Stone et al, 2010 


 


Adverse events transition probabilities 


The model’s safety analysis is based on data observed in the RAVE clinical 


trial. 
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Table 40 and Table 41 show the proportion of patients with the identified AEs.. 


Since it is possible for the same event to be classified under each category 


more than once for the same patient, the analysis incorporates the maximum 


number of patients across all the categories.  
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Table 40: Percentage of patients with AEs in CYC only treatment (6 months 


and >2%) 


 Severity grades Model 


input   3 4 5 Max 


Leukopenia 3.5% 0.0% 0.0% 3.5% 3.5% 


Anaemia 3.5% 0.0% 0.0% 3.5% 3.5% 


Pneumonia 2.4% 0.0% 1.2% 2.4% 2.4% 


Dyspnoea 2.4% 0.0% 0.0% 2.4% 1.2%* 


DVT 5.9% 0.0% 0.0% 5.9% 1.2% 


*Only 1.2% of DVT cases were considered related to CYC, therefore the model input is 1.2% not 5.9%. 


Table 41: AEs observed in RTX only treatment (6 months and >2%) 


 Severity grades Model input 


  3 4 5 Max 


Leukopenia 0.0% 2.3% 0.0% 2.3% 2.3% 


Anaemia 3.5% 0.0% 0.0% 3.5% 3.5% 


Diarrhoea 2.3% 0.0% 0.0% 2.3% 2.3% 


Pneumonia 2.3% 1.2% 0.0% 2.3% 2.3% 


 


The safety data on AZA treatment was not available from RAVE and therefore 


post-hoc analysis on the trial data was conducted in order to retrieve this 


information. The analysis was based on the same criteria, as mentioned 


above. The results showed 3 patients experienced leukopenia when receiving 


AZA treatment. The probability of leukopenia for AZA was assumed to be in 


the model 0.03. 


Table 42: AEs observed in AZA only treatment (6 months and >2%) 


 Model input 


Leukopenia 3% 


 


7.3.3 Is there evidence that (transition) probabilities should vary 
over time for the condition or disease? If so, has this been 
included in the evaluation? If there is evidence that this is the 
case, but it has not been included, provide an explanation of 
why it has been excluded. 


We have assumed that the probability of achieving remission varies based on 


the line of treatment it is administered in. Please see 7.3.2 for further detail. 
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7.3.4 Were intermediate outcome measures linked to final outcomes 
(for example, was a change in a surrogate outcome linked to a 
final clinical outcome)? If so, how was this relationship 
estimated, what sources of evidence were used, and what 
other evidence is there to support it? 


In our model we have assumed that patients in complete remission have a 


lower risk of disease-related mortality. Patients in either of the two remaining 


non-remission health states are assumed to have an increased risk of 


disease-related mortality. 


Disease-specific mortality risks in the economic model come from a 


retrospective study of an AAV cohort in the UK [Lane et al. 2005], where the 


authors calculated standardized mortality ratios (SMRs) comparing the local 


general population (Norwich, UK) with the AAV population. The estimated 


SMR for AAV patients is: 4.8 (95% CI 2.9-6.6). 


We do not have any mortality data based on the health state a patient is in. 


We have assumed the mean SMR represents patients who are not in 


remission, with an arbitrary ±10% applied to patients in the uncontrolled and 


complete remission health states. The SMR is applied to a standard life table 


of the UK general population (Interim Life Tables in the UK [ONS, 2011]), in 


order to estimate the mortality risk in the economic model (see Figure 12). 
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Figure 12 Cumulative survival 


 


 


The cumulative survival estimates as modelled for the RTX or CYC treatment 


arms are presented below. However, due to the small difference in overall 


survival (0.0442 LY) the curves appear overlapping.  


 


Figure 13: Cumulative survival based on treatment strategy 


 


NOTE: blue and red lines are overlapping in this graphic 
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7.3.5 If clinical experts assessed the applicability of values available 
or estimated any values, please provide the following details4: 


Our nominated expert for the technology appraisal of RTX in AAV has 


provided advice on request throughout the development of our evidence 


submission. The expert was identified as an international key opinion leader in 


the field of ANCA-associated vasculitis with significant experience in 


prescribing RTX for the treatment of AAV in the United Kingdom. We sought 


the expert’s opinion through an advisory board meeting where we presented 


the economic model and its key assumptions. Additional contact was made 


via email following the advisory board meeting.  


The clinical expert was asked to comment on the overall structure of the 


economic model, clinical inputs, current UK clinical pathway including relevant 


comparators, dosing regimens, quality of life measures, and long term clinical 


outcomes. 


 


                                            


 


4
 Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing 


submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra: 


Pharmaceutical Benefits Advisory Committee. 
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Summary of selected values 


7.3.6 Please provide a list of all variables included in the cost-
effectiveness analysis, detailing the values used, range 
(distribution) and source.  


Table 43: Summary of variables applied in the economic model 


Variable Value 


Std 


Error 


Reference to 


section in 


submission 


Basic characteristics    


Starting age 52 years 1.069 6.3.4 


Gender: male 50.3% - 6.3.4 


Weight 67kg - 7.3.8 


Height 171.5cm 0.728 6.3.4 


Body Surface Area  1.79 - 7.3.8 


    


Remission rates    


RTX – All patients 0.6364  6.5.1 


CYC – All patients 0.5306  6.5.1 


RTX- Newly diagnosed 0.6042  6.5.1 


CYC- Newly diagnosed 0.6667  6.5.1 


    


Relapse rates    


RTX – All patients 0.1647  6.5.1 


CYC – All patients 0.1496  6.5.1 


RTX- Newly diagnosed 0.1199  6.5.1 


CYC- Newly diagnosed 0.0704  6.5.1 


    


Both treatments, health state utilities    


uRemission 0.84 0.02 7.4.9 


uNonRemission 0.75 0.02 7.4.9 


uUncontrolled Disease 0.67 - 7.4.9 


    


Utilities of AEs    


uAnaemia 0.63 0.19 7.4.8 


uLeukopenia 0.70 0.17 7.4.8 


uDVT 0.69 0.17 7.4.8 


uDyspnoea 0.82 - 7.4.8 


uPneumonia 0.21 - 7.4.8 


    


Unit costs    


Blood test £3 0.2744 7.5.6 


Liver function tests £8.99 - 7.5.6 


Consultant Rheumatologist £125.68 0.1508 7.5.6 


Consultant Nephrologist £150.53 0.1239 7.5.6 


Consultant Pulmonologist £131.12 0.1514 7.5.6 


Consultant Neurologist £139.61 0.1670 7.5.6 


Consultant Otolaryngologist £72.99 0.1660 7.5.6 


Consultant Ophthalmologist £73.47 0.1161 7.5.6 
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Consultant Dermatologist £86.37 0.1610 7.5.6 


Imaging: chest x-ray or CT scan (for 


patients with pulmonary symptoms) £29.08 0.1508 


7.5.6 


    


Costs of AE (cost per event)    


Anaemia £363.66 0.2174 7.5.7 


Leukopenia £406.60 0.2115 7.5.7 


DVT £387.34 0.1902 7.5.7 


Pneumonia £1224.70 0.1363 7.5.7 


Best supportive care (unit cost) £254.06 0.3380 7.5.6 


 


7.3.7 Are costs and clinical outcomes extrapolated beyond the trial 
follow-up period(s)? If so, what are the assumptions that 
underpin this extrapolation and how are they justified? In 
particular, what assumption was used about the longer term 
difference in effectiveness between the intervention and its 
comparator? For the extrapolation of clinical outcomes, please 
present graphs of any curve fittings to Kaplan–Meier plots.  


The probability of relapse from complete remission is based on the RAVE trial 


data. Figure 14 shows the probabilities of remaining in remission after 


achieving complete remission at 6 months. The time-to-relapse figure starts at 


6 months after the beginning of the trial. An exponential distribution is fitted to 


estimate the relapse probability for each strategy:  


 RTX: exponential distribution: y=e-0.001x ; R2=0.9687 


 CYC/AZA: exponential distribution: y=e-9E-04x ; R2=0.5063 


Daily relapse rates of the RTX and CYC/AZA strategies are 0.001 and 0.0009, 


which is converted to 6-month probability of 16% and 15%, respectively 


(Table 44). 


Table 44: Relapse probability of the two strategies 


Strategy Relapse Source 


RTX 16% Stone et al 2010 


CYC/AZA 15% Stone et al 2010 
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Figure 14: Probability of remaining in remission  


 


7.3.8 Provide a list of all assumptions in the de novo economic 
model and a justification for each assumption. 


The modelled treatment arm for RTX is based on the RAVE study protocol as 


well as clinical expert opinion. We have assumed the following: 


The dosing regimen is 375mg/m2 given once a week for four consecutive 


weeks.  


Patients in the RTX arm may receive a maximum of two courses of the drug, 


providing they did not respond to the first course of treatment 


All patients who do not respond to the first course of RTX are assumed to 


receive a second.  


Patients who respond to treatment with RTX and are in clinical remission are 


assumed to receive no maintenance therapy.  


Patients who relapse following their courses of RTX are assumed to receive 


one further course of CYC.  


In the standard of care arm patients can receive up to two courses of CYC. 


When patients achieve complete remission following CYC treatment patients 







138 


 


go on to receive maintenance therapy with AZA in line with the RAVE 


protocol.  


The complete remission rates from RAVE have been used to estimate the 


transition probabilities for the first course of CYC and RTX. 


We have assumed the probability of obtaining remission with the second 


course of CYC is equal to that of the CYC relapsing population in the RAVE 


study. 


For patients treated with a second course of RTX we have assumed a 


reduced probability of obtaining remission. The estimate is based on the 


relative reduction seen between CYC newly diagnosed patients and relapsing 


patients in RAVE. 


We have assumed the average body surface area for patients in the model to 


be 1.79m2 based on an estimate for UK cancer patients [Sacco et al, 2010]. 


Patients in the RAVE study which recruited mainly in the USA as well as the 


Netherlands had an average BSA of 1.998m2. This included an average 


weight of 87kg, which was not considered reflective of UK patients,   


We have applied a time-dependent and increased risk of death for the three 


‘alive’ health states. The SMR sourced from UK registry is assumed to 


represent those patients not in remission [Lane et al 2005]. An arbitrary ±10% 


has been applied to the SMR to estimate the risk of death in the uncontrolled 


and complete remission health state. 


In the uncontrolled disease health state, patients have tried and failed all 


possible treatment options and are assumed to go on to receive best 


supportive care. We have based this assumption on the premise that as 


discussed above, it is unrealistic to receive unlimited cycles of CYC and 


therefore patients must run out of treatment alternatives. The health state is 


also assigned the lowest utility of the health states and has the highest risk of 


mortality. 
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7.4 Measurement and valuation of health effects 


Patient experience  


7.4.1 Please outline the aspects of the condition that most affect 
patients’ quality of life.  


The signs and symptoms of vasculitis vary depending on which blood vessels 


and, as a result, which organ systems are affected. However, general signs 


and symptoms that many people with vasculitis experience include fever, 


fatigue, weight loss, skin lesions, blurred vision, hearing loss, muscle and joint 


pain and nerve problems. 


With MPA, blood vessel swelling causes multiple tissues at the same time to 


be affected. It can be seen in the kidneys, skin, nerves, and lungs. In patients 


with GPA, granulomatous inflammation often affects the lung, sinuses, nose, 


eyes, or ears.  


Most patients present with a constellation of organ manifestations when 


diagnosed with AAV that together may result in significantly impaired HRQL 


[Walsh et al, 2011]. 


7.4.2 Please describe how a patient’s HRQL is likely to change over 
the course of the condition. 


AAV is a chronic condition with relapsing and remitting episodes and chronic 


sequelae that most patients live with for years [Carpenter et al, 2009]. Patients 


HRQL is likely to be strongly correlated with their disease activity as shown in 


the RAVE study which demonstrated an improved quality of life for patients 


when in remission.  


HRQL data derived from clinical trials  


7.4.3 If HRQL data were collected in the clinical trials identified in 
section 5 (Clinical evidence), please comment on whether the 
HRQL data are consistent with the reference case. The 
following are suggested elements for consideration, but the 
list is not exhaustive. 


In the RAVE study HRQL data were collected using the 36-item Short Form 


health survey (SF-36). The SF-36 was administered at baseline and again at 


the 6 month assessment point. 
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Table 45: RAVE SF-36 scores at baseline, mean ± SE 


Variable 


RTX 


(n=99) 


CYC 


(n=98) P Value 


Physical component 37.2±9.8 38.6±11.9 0.38 


Mental component 41.7±13.2 44.0±11.4 0.20 


 


Quality-of-life SF-36 scores improved from baseline in both groups (Table 46). 


In the RTX group, SF-36 physical and mental health component summary 


scores (range 0-100) improved by 5.9 (SD=10.4) and 7.9 (12.6) points, 


respectively. These same summary scores improved by 6.0 (10.4) and 5.3 


(12.9) points in the CYC group. There was no significant difference between 


treatment groups in the change from baseline to month 6 in the quality-of-life 


scores or their rate of change over this period [Stone et al, 2010]. 


Table 46: RAVE SF-36 scores at week 24, mean ± SE 


Variable 


RTX 


(n=99) 


CYC 


(n=98) 


Physical component 43.1±10.4 44.6±10.4 


Mental component 49.6±12.6 49.3±12.9 


 


Mapping  


7.4.4 If mapping was used to transform any of the utilities or quality-
of-life data in clinical trials, please provide the following 
information. 


The RAVE trial reports health related quality of life using SF-36. The SF-36 


scores were converted from the non-remission and remission health states to 


the EQ-5D in a post-hoc analysis using a published model [Ara and Brazier 


2008]. In addition to mapping we also applied disutility adjustments for 


adverse events (see section 7.4.9). 


Table 47 shows the mapping model used in the economic analysis. Model 2 


from Ara and Brazier was chosen to derive the default values for the 


economic analysis because it is reported to be more accurate when predicting 


incremental differences between study arms and changes over time [Ara and 


Brazier 2008]. Model 1 is reported to have the best fit when tested against 


external data [Ara and Brazier 2008] and is used in sensitivity analysis. Please 


see section 7.4.9 for more details. 
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Table 47: Mapping models from Ara and Brazier [2008] 


 Model 


1 


Model 


2 


Intercept 0.03256 -0.18105 


PF 0.00370 0.00781 


SF 0.00111 0.00213 


RP -0.00024  


RE 0.00024 0.00022 


MH 0.00256 0.00599 


VT -0.00063  


BP 0.00286 0.00472 


GH 0.00052 0.00064 


 


Table 48 shows the utility of each model health state (non-remission and 


complete remission) derived using both mapping equations. Results from 


model 2 were used in the base case analysis. A sensitivity analysis explores 


the effects of using mapping model 1.   


Table 48: Utility in the economic model using mapping models from Ara and 


Brazier 


 Model 1 Model 2 


Complete 


remission 


0.7865185 0.8366848 


Non-remission 0.6988610 0.754041 


 


The utility scores were adjusted for baseline utility, as is described in 7.4.9. 


HRQL studies  


7.4.5 Please provide a systematic search of HRQL data. Consider 
published and unpublished studies, including any original 
research commissioned for this technology. Provide the 
rationale for terms used in the search strategy and any 
inclusion and exclusion criteria used. The search strategy 
used should be provided in section 9.12, appendix 12.  


A systematic review was conducted on 4th February 2013 for studies that 


have measured Health Related Quality of Life (HRQL) in patient with 


granulomatosis with polyangiitis (GPA) or microscopic polyangiitis (MPA). 


Medline, Medline In-Process, Embase, Embase Alerts, Econlit and NHS EED 


were searched using the database provider ProQuest. The internal company 
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database PubCenter was also searched for any quality of life data, however 


no records were identified. 


Inclusion criteria included any article in any geographical location were utility 


terms (HRQoL, utility values, utility scores) were reported in the abstract, 


including any articles where utilities are directly derived using the standard 


gamble or the time trade off approach or indirectly derived using generic 


preference instruments (including but not limited to EQ-5D, SF-36, SF-12) or 


disease specific preference instruments. 


Articles were excluded if they were not related to humans, not written in the 


English language or the patient population was inappropriate (≤18 years old). 


Studies that included a patient population smaller than 30 subjects were 


excluded due to likely lack of generalizability and statistical uncertainty. 


Articles were excluded if they measured the quality of life of co-morbidities 


potentially associated with MPA or GPA. Systematic reviews were also 


excluded because any study they refer to will be reported in the original 


article. Additionally, any articles that reported on the quality of life of the 


patient’s spouse/carer/significant other relationship were excluded. Articles 


were also excluded if they did not report any usable utility values.  


The literature search identified 209 records. Following de-duplication, 171 


underwent initial screening. A total of 157 articles were excluded at screening. 


A total of 14 were identified as being eligible for further assessment against 


the inclusion/exclusion criteria. These 14 articles were not included in the 


systematic review since they did not report usable utility values.  
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Figure 15: Prisma 2009 Flow Diagram for valuation of health effects. 


 


 


 


 


 


 


Records identified through database searching of Medline, 


Medline In-Process, Embase, Embase Alerts, EconLit and 


NHS EED 


(n = 207) 


Additional records identified 


through other sources* (n =2) 


*A search of company 


databases did not identify any 


relevant information about the 


health related QoL of patients 


with MPA or GPA. Herlyn K, et 


al. Arthritis and Rheumatism 


2010; 62 (11): 1639-1645 and 


Merkel et al. J Rheumatol 2011; 


38:1480-1486 were identified 


from citations in other articles. 
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Exclusion Criteria 


1. Records not relating to humans 


2. Records not written in the English language 


3. Patient population inappropriate (≤18 years old)  


4. No usuable utility or HRQoL values reported for patients with 


granulomatosis with polyangiitis or microscopic polyangiitis 


5. Systematic reviews/therapy reviews  


6. Studies of less than <30 patients with  GPA or MPA 


7. Studies of QOL of patient’s spouses/carers/significant 


relationships 


8. Studies looking at QoL of patients that have co-morbidities 


potentially associated with  GPA or MPA. 


Inclusion Criteria 


1. Any geographical location 


2. Utility term included in the abstract (HRQoL, QoL, utilty values, 


utility scores) and relates to patients with granulomatosis with 


polyangiitis or microscopic polyangiitis 


3. Utilities are derived directly 


4. Time trade off or standard gamble 


5. Measurement of HRQoL in patients receiving any intervention 


for the treatment of GPA or MPA 


 


 


 


Full-text articles excluded, 


with reasons 


(n = 14) These articles were 


excluded since they did not 


directly report on usable 


utility values 


Abstracts and full-text articles and abstracts assessed 


for eligibility 


(n = 14)  


 


Studies included in systematic review (n = 0) 
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Records excluded 


following screening 


and de-duplication 


(n = 157) 
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Number of duplicate records that were removed after the search results from MEDLINE, 


EMBASE, EMBASE Alerts. NHS EED and Econlit were combined (n =38)  


 
Number of records after duplicates removed (n =171)  


 







144 


 


 


7.4.6 Provide details of the studies in which HRQL is measured.  


The systematic literature review did not identify any usable utility values 


related to patients with either GPA or MPA 


7.4.7 Please highlight any key differences between the values 
derived from the literature search and those reported in or 
mapped from the clinical trials. 


Not applicable. 


Adverse events 


7.4.8 Please describe how adverse events have an impact on HRQL. 


In the model we have assumed that adverse events are associated with a 


disutility. This has been supported by secondary sources outlined in Table 49. 


The utility scores of each AE were adjusted to control for baseline-utility of the 


population of each respective source (see details in 7.4.9). 


Table 49: Source of utility data for AEs in the economic model 


 Source 


Anaemia Borg et al. 2008 (TTO from [Wilson et al. 2007]) utility of moderate 
anaemia (HB-level 9-10) - assume age/male as in RAVE, assume score 
refers to annual utility 


Leukopenia Wang et al. 2008 (SF-36 from [Fortner et al. 2005]) utility of leukopenia, 
assumed range equals 95% CI, assume same as thrombocytopenia 


DVT Mathias et al 1999; utility of severe DVT sufferers 


Dyspnoea van den Boom et al. 2001 QALY (own health state) of placebo group at 
baseline, using the Maastricht Utility Measurement Questionnaire, an 
adapted Dutch translation of the Health Utility Index 


Pneumonia Sisk et al. 1997 QALY of bacteremia case -assume male as in RAVE, 
assume score reflects annual utility 


 


7.4.9 If appropriate, what was the baseline quality of life assumed in 
the analysis if different from health states? Were quality-of-life 
events taken from this baseline?  


Evidence shows that using the baseline utility of perfect health (utility=1) to 


represent not having the health condition overestimates the QoL benefits 


associated with the disease. This ignores natural decline in mental/physical 


functions due to age and co-morbidities which also affect QoL. This also 
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assumes the detriment on QoL associated with a health condition is constant 


irrespective of age [Ara and Brazier 2010]. 


All utility scores in the model were adjusted and applied onto a baseline-utility 


of the general population.  


The utility multiplier: 


All scores extracted from RAVE and the literature were compared to the utility 


score of the general population and a multiplier was estimated reflecting the 


proportional decline in utility from that of the general population:  


Φ=UHS/UGP 


Where φ is the utility multiplier, UHS is the utility score from RAVE or each 


other source, and UGP is the utility score of the general population from each 


respective source. 


Baseline-utility score 


The utility of the general population that applied in the economic model is 


based on a model developed by Ara and Brazier [2010], which takes in to 


account of the age and gender distribution of the population (see Equation 1). 


Equation 1: General population utility 


General population utility = 0.9508566 + 0.0212126 * male - 0.0002587 * age - 0.0000332 * 


(age)2 


Combination of utility scores for health states and AEs 


The multiplicative approach is used to combine the respective utility multipliers 


for health states and adverse events. The model assumes that patients who 


have repeated doses of treatment have the same risk of AE at every cycle. 


Patients who switch treatment have the corresponding AEs of the treatment to 


which they switch. For instance, if patients switch from RTX to CYC they will 


experience CYC related adverse events.  


The utility per cycle is estimated as: 
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Equation 2: Utility per cycle 


Utility per cycle=U*∑(N=j)(Pj*φj ) 


Where U is the baseline QoL, j is each adverse event associated with 


treatment, and P is the risk of each event. 


Although in reality, patients can move from non-remission to remission at any 


time in a 6 month cycle, the model estimates utilities at the end of each cycle. 


The model similarly does not allow patients to relapse earlier than the end of 


the cycle. 


 


7.4.10 Please summarise the values you have chosen for your cost-
effectiveness analysis in the following table, referencing 
values obtained in sections 6.4.3 to 6.4.8. Justify the choice of 
utility values, giving consideration to the reference case. 


The utilities chosen for the economic analysis demonstrate an improved 


quality of life for patients with controlled disease compared with patients who 


are not controlled. The source for the quality of life data for the complete 


remission and non-remission health state are sourced directly from the pivotal 


study which collected SF-36 data. The utilities have then been mapped using 


a published model [Ara and Brazier 2008]. 


We do not have published data to inform the quality of life data for patients in 


the uncontrolled disease health state. As this health state is to reflect clinical 


practice where patients no longer receive treatment it is unlikely that HRQL 


data will be published in this setting. We have assumed a utility value which is 


worse than ‘non-remission’ by the same absolute amount that ‘non-remission’ 


is worse than ‘complete remission’. 


Table 50: Summary of quality-of-life values for cost-effectiveness analysis 


State Utility value Source 


Complete Remission  0.8366848 Stone et al, 2010 


Non-remission 0.754041 Stone et al, 2010 


Uncontrolled disease 0.671 Assumption 


Death 0 Assumption 
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7.4.11 If clinical experts assessed the applicability of values available 
or estimated any values, please provide the following details5: 


Please refer to 7.3.5. 


7.4.12 Please define what a patient experiences in the health states in 
terms of HRQL. Is it constant or does it cover potential 
variances? 


Due to the wide range of organs which can be involved, patient experiences 


will be significantly different due to the heterogeneity of the disease. Patients 


with active disease will be experiencing a range of symptoms (as outlined in 


7.4.1). The entry criteria for the RAVE study required patients to have a 


BVAS/WG score of 3 or more, with a higher score indicating greater disease 


activity [Stone et al 2001]. In the RAVE study the BVAS/WG range was 


between 0 and 63, indicating that some patients had significant disease 


activity when they were recruited. In addition the definition of complete 


remission in the RAVE study was very strict and not only required a 


BVAS/WG score of 0 but also a complete taper of steroids. Some patients in 


the non-remission health state may have symptomatic control but as a result 


of the strict remission criteria would not be considered to be complete 


remitters. Due to the time that patients are likely to be in the health state it is 


likely the HRQL will remain constant. 


When in complete remission the symptoms patients experience will have 


improved. The HRQL for patients in the complete remission health state is 


constant.  


In the uncontrolled disease health state patients are assumed to receive only 


best supportive care. In this health state patients are assumed to have highly 


symptomatic disease that will continue to worsen. However, no quality of life 


                                            


 


5
 Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing 


submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra: 


Pharmaceutical Benefits Advisory Committee. 
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values are available for this health state and an assumption was made on the 


utility value. 


7.4.13 Were any health effects identified in the literature or clinical 
trials excluded from the analysis? If so, why were they 
excluded?  


Health effects related to AEs were excluded if they reflected very low 


incidence (≤2%), were unrelated to the study drug, or were not severe 


(<grade 3). Diarrhoea is of minimal disutility (utility value of 0.7604 for 7 days) 


and is excluded from the model [Tengs and Wallace 2000]. 


7.4.14 Please clarify whether HRQL is assumed to be constant over 
time. If not, provide details of how HRQL changes with time. 


HRQL is assumed to be constant within each cycle, but varies through the 


course of the model based on age, health-state membership, and model arm 


(CYC or RTX).  


7.4.15 Have the values in sections 6.4.3 to 6.4.8 been amended? If so, 
please describe how and why they have been altered and the 
methodology.  


The adjustments to the utility scores are presented in 7.4.9. No other 


adjustments were made apart from reflecting: 


 The baseline utility 


 The combination of the health states and AEs associated with each 


treatment. 
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7.5 Resource identification, measurement and valuation 


NHS costs 


7.5.1 Please describe how the clinical management of the condition 
is currently costed in the NHS in terms of reference costs and 
the payment by results (PbR) tariff. Provide the relevant 
Healthcare Resource Groups (HRG) and PbR codes and justify 
their selection. Please consider in reference to section 2. 


A systematic review of the literature yielded no data on the medical-resource 


use and costs of care for patients with ANCA-associated vasculitis. 


7.5.2 Please describe whether NHS reference costs or PbR tariffs 
are appropriate for costing the intervention being appraised. 


NHS reference costs are more appropriate for costing the management and 


treatment of the condition. Cost data (excluding drug cost) were largely 


derived from National Reference Costs, which represent charges paid by 


those commissioning services to those providing services (hospitals). 


Where available, all costs were based on the National Reference Costs for 


2009/10. 


Resource identification, measurement and valuation studies 


7.5.3 Please provide a systematic search of relevant resource data 
for the UK. Include a search strategy and inclusion criteria, 
and consider published and unpublished studies. The search 
strategy used should be provided as in section 9.13, 
appendix 13. If the systematic search yields limited UK-
specific data, the search strategy may be extended to capture 
data from non-UK sources. 


A systematic literature review was conducted on 5th February 2013 for data 


on resource utilization when treating patients with GPA or MPA in the UK. 


Medline, Medline InProcess, Embase, Embase Alerts, Econlit and NHS EED 


were searched using the database provider ProQuest. 


Articles were excluded if they were not related to humans, not written in the 


English language, the patient population was inappropriate (less than ≤18 


years old), the article did not refer to resource utilization for patients with GPA 


or MPA. 
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Inclusion criteria including any article reporting on resource utilization when 


treating patients with GPA or MPA in any geographical location. 


A total of 86 records were retrieved, 10 records were removed following de-


duplication. All remaining 78 records were removed during screening. 


Therefore, no articles were identified about resource utilization for patients 


receiving treatment for GPA or MPA in the UK or any other geographical 


location. 
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Figure 16: Prisma 2009 flow diagram used to identify resource studies  
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7.5.4 If clinical experts assessed the applicability of values available 
or estimated any values, please provide the following details6: 


Clinical opinion was sought on the likely resource use associated with the 


management of the disease. The clinician was contacted by email and 


provided details on the frequency patients would likely receive clinical 


treatment related to their disease progression. 


Intervention and comparators’ costs  


7.5.5 Please summarise the cost of each treatment in the following 
table. Cross-reference to other sections of the submission; for 
example, drugs costs should be cross-referenced to 
sections 1.10 and 1.11. Provide a rationale for the choice of 
values used in the cost-effectiveness model discussed in 
section 6.2.2.  


The model included the assessment drugs RTX, CYC, and AZA in the base 


case economic analysis. We have also summarised the treatment costs 


related to alternative induction therapies methotrexate, and myclophenolate.  


Methylprednisone and prednisone are commonly prescribed as part of 


induction therapy and therefore have been included in the economic analysis 


as costs [Lapraik et al 2007, Stone et al 2010]. Patients receiving CYC will 


receive prophylaxis trimethoprim in order to prevent against Pneumocystis 


jiroveci (formally Pneumocstis carinii) as outlined by the BSR guidelines 


[Mukhtyar et al 2009]. 


The total acquisition cost, per cycle, was calculated by multiplying the drug 


unit cost [British National Formulary, 2011] by the total required dose (mg). 


Under this assumption no wastage for vial administrations is assumed, 


however this has been tested in the sensitivity analysis and in section 8. 


                                            


 


6
 Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing 


submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra: 


Pharmaceutical Benefits Advisory Committee. 
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The treatment regimen for trimethoprim was sourced from the BSR guidelines. 


[Lapraik et al 2007].  
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Table 51: Unit costs associated with the technology in the economic model 


Items 


Units 


Provided 


Total 


Cost 


Cost per 


mg Source 


RTX 10ml (100mg) £174.63 £1.73 BNF 64 


 50ml (500mg) £873.15 £1.73 BNF 64 


CYC 


50mg 


(100 tablets) 


£20.20 


 £0.0040 BNF 64 


 500-mg vial £5.66 £0.0113 BNF 64 


 1g vial £10.66 £0.0107 BNF 64 


AZA 


25mg 


(28 tablets) £6.02 £0.004 BNF 64 


 


25mg 


(56 tablets) £5.04 £0.02 BNF 64 


Methylprednisone 1g – vial £17.3 £0.02 BNF 64 


Prednisone 


1mg 


(30 tablets) £26.7 £0.89 BNF 64 


Trimethoprim 


200mg 


(14 tablets) £0.82 £0.00029 BNF 64 


Methotrexate 


2.5mg 


(24 tablets) £2.39 £0.0398 BNF 64 


 


2.5 


(28 tablets) £3.27 £0.0467 BNF 64 


Mycophenolate 


Mofetil 


500mg 


(50 tablets) £31.50 £0.001 BNF 64 


 


The BSA average used in the model has been sourced from Sacco et al. We 


noted that the BSA average from the RAVE study was 1.99, considerably 


bigger than previous estimates related to the UK population. The following 


calculations are based on the patient characteristics in 7.3.6. 


Table 52: Mean drug cost per cycle 


Items Average 


drug cost 


per cycle 


Dosing description Reference 


RTX £4,689.78 


375mg per sqm
2
; once weekly for 4 


weeks 


Stone et al 


2010 


CYC    


(oral) £99.15 2mg/kg per day 


Mukhtyar et al 


2009 


(IV pulse) £110.84 15mg/kg every 2 weeks for the first 


3 pulses, followed by infusions 


every 3 weeks for the next 3-6 


pulses. 


Mukhtyar et al 


2009 


AZA £149.70 2mg/kg per day 


Mukhtyar et al 


2009 


Methylprednisone £28.73* 


1,000mg per infusion every 4 


months 


Jayne et al 


2007 
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Prednisone £3,120 RAVE study average 


Stone et al 


2010 


Trimethoprim £21.38 400mg per day 


Mukhtyar et al 


2009 


Methotrexate £25.32 22.5mg per week 


Mukhtyar et al 


2009 


Mycophenolate 


mofetil £459.90 2000 mg per day 


Mukhtyar et al 


2009 


*The prednisone dose is based on the average from the RAVE study.  


Administration Cost 


As RTX is given intravenously (IV), the model applies a fixed tariff of £180.29 


(£124 inflated to 2012 prices) for the cost per infusion [Barton et al 2004]. 


Based on the required dose of 4 infusions, the total administration cost per 


cycle is £685.31, as shown in Table 53. 


We have assumed the cost of intravenously administering CYC pulse therapy 


through an infusion is equivalent to the infusion cost of RTX. 


Table 53: Treatment administration cost 


Treatment Cost per 


infusion 


Total cost per 


cycle 


RTX £180.29 £721.16  


CYC £180.29 £1,802.89 


 


Since the cost of administering methylprednisone in the comparator arm is 


already included in the cost of infusing RTX, the model conservatively 


assumes zero cost for the administration of methylprednisone. 


Monitoring Cost 


The monitoring cost for RTX and IV CYC is assumed to be captured in the 


administration cost of £171.33 (see Table 53). Similarly to the administration 


cost, the monitoring cost for methylprednisone is assumed to be zero 


The monitoring of oral CYC [Lapraik et al 2007] and AZA [Chakravarty et al 


2008 and 2009] is assumed to involve 1-2 blood tests and 1-2 liver function 


tests (LFTs) a month. The cost of monitoring, per cycle, is shown in Table 54, 


where the cost per blood test is £3 (NHS reference cost 2009-2010 [DoH 


2011] and the cost per LFT is £9 [Barton et al 2004]. 







156 


 


Table 54: Treatment monitoring cost 


 


Health-state costs 


7.5.6 Please summarise, if appropriate, the costs included in each 
health state. Cross-reference to other sections of the 
submission for the resource costs. Provide a rationale for the 
choice of values used in the cost-effectiveness model. The 
health states should refer to the states in section 6.2.4. 


Outpatient visits 


The model assumes patients will require additional treatment and 


management related to their condition. Based on clinical opinion, the resource 


use schedule is shown in Table 55. 


Treatment Cost 


per 


blood 


test 


Cost 


per 


LFT 


Frequency of 


blood test (per 


month) 


Frequency of 


LFT (per 


month) 


Total cost 


per cycle 


CYC and AZA £3 £9 1-2 1-2 £108 







Table 55: Health sector costs for the clinical management of patients 


   


Non-remission and uncontrolled 


disease health states 


Remission health 


state 


Item  


Unit 


Cost 


% of 


patients Frequency  Per-cycle cost Frequency 


Per-cycle 


cost 


Outpatient visits        


 Rheumatologist  £125.68 0.61 1.5 per wk £1,331.43 every 3 mo. £153.21 


 Nephrologist  £150.53 0.66 1.5 per wk £1,726.80 every 3 mo. £198.70 


 Pulmonologist  £131.12 0.53 1.5 per wk £1,214.67 every 3 mo. £139.77 


 Neurologist  £139.61 0.20 1.5 per wk £492.59 every 3 mo. £56.68 


 Otolaryngologist  £72.99 0.58 1.5 per wk £740.24 every 3 mo. £85.18 


 Ophthalmologist  £73.47 0.26 1.5 per wk £337.12 every 3 mo. £38.79 


 Dermatologist  £86.37 0.202 1.5 per wk £273.98 every 3 mo. £31.53 


 (other body system organ involvement) £125.68 0.061 1.5 per wk £133.25 every 3 mo. £15.33 


Labs        


Imaging: chest x-ray or CT scan (for 


patients with pulmonary symptoms 


£27.63 0.53 1.5 per mo. £58.91 every 1.5 


mo. 


£58.91 


   TOTAL £6,309.01  £778.10 







The model assumes that the above outpatient cost schedule is not related to 


AEs – those costs are assumed to be separate. 


The allocation of consultant time from each organ speciality was estimated 


based on the proportion of patients recorded with the corresponding organ 


involvement at baseline in RAVE. Only organ categories with a greater than 


2% of patients were included in the model. For example, only 1 patient was 


recorded to have gastrointestinal organ involvement in the RAVE trial and 


therefore the model does not include the cost of a gastroenterologist. All 


specialists involved in health state management are in accordance with those 


listed on the RTX SPC. 


As lab tests (i.e. blood test and LFTs) have been included in the monitoring 


cost, the model excludes them from health state resource schedule to avoid 


double counting. 


Best supportive care 


Patients with uncontrolled disease are assumed to receive best supportive 


care only. The cost of best supportive care, per patient, is estimated at 


£254.06 [SD04A, NHS reference cost 2009-2010] and the frequency of 


receiving best supportive care is assumed to be same as the non-remission 


consultant visit schedule i.e. 1.5 times weekly. The total per-cycle cost was 


calculated by multiplying the NHS reference cost for supportive care by the 


appropriate number of visits giving a total of £4,415.73. Note that this 


parameter was tested in a sensitivity analysis. 


Table 56: Uncontrolled disease treatment cost 


Uncontrolled disease 


treatment 


Unit 


Cost 


Frequency Total 


cost (per 


cycle) 


Best Supportive Care £254.06 1.5 times per week in 


each 6-month cycle 


£4,415.73 
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7.5.7 Please summarise the costs for each adverse event listed in 
section 5.9 (Adverse events). These should include the costs 
of therapies identified in section 2.7. Cross-reference to other 
sections of the submission for the resource costs. Provide a 
rationale for the choice of values used in the cost-
effectiveness model discussed in section 6.2.2.  


The costs of AEs are given per event and are shown in Table 57. The adverse 


events are treatment-related and are therefore total AE costs vary between 


the CYC and RTX arms. The model assumes the cohort who has repeated 


courses of the same treatment has the same risk of AEs at every cycle. 


The model assumes zero cost for the management of dyspnoea and 


diarrhoea as these conditions can be treated with over-the-counter medicines. 


Table 57: List of adverse events and summary of costs included in the 


economic model 


Adverse 


Event 


AE 


probability 


RTX 


AE 


probability 


CYC 


AE 


probability 


AZA 


Cost per 


event 


Source 


Anaemia 3.5% 3.5% - £363.66 NHS reference 


costs 2009-


2010 


Leukopenia 2.3% 3.5% 3% £406.60 NHS reference 


costs 2009-


2010 


Pneumonia 2.3% 2.4% - £1,224.70 NHS reference 


costs 2009-


2010 


DVT - 1.2% - £387.34 NHS reference 


costs 2009-


2010 


 


Miscellaneous costs 


7.5.8 Please describe any additional costs that have not been 
covered anywhere else (for example, PSS costs). If none, 
please state.  


None 
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7.6 Sensitivity analysis 


7.6.1 Has the uncertainty around structural assumptions been 
investigated? Provide details of how this was investigated, 
including a description of the alternative scenarios in the 
analysis.  


A list of parameters evaluated via both one-way, scenario and probabilistic 


sensitivity analysis is provided in this section. 


7.6.2 Which variables were subject to deterministic sensitivity 
analysis? How were they varied and what was the rationale for 
this? If any parameters or variables listed in section 6.3.6 
(Summary of selected values) were omitted from sensitivity 
analysis, please provide the rationale. 


In order to assess the robustness of the results and explore how sensitive the 


model is when underlying assumptions are changed, the following scenario 


analyses were carried out  


 


Clinical parameters and variables: 


1. Due to the non-inferiority design of the study, we have tested the effect 


of applying the same complete remission rate to both interventions 


(RTX & CYC courses of treatment). 


  


2. The base case model has applied diminishing returns to subsequent 


induction regimens with CYC and RTX. We have tested the effect on 


ICERs of removing this assumption. 


  


3. The model applies a mortality rate associated with the health state a 


patient is in, this indirectly applies a small survival benefit for patients in 


the RTX arm who proportionally spend slightly more time in complete 


remission. We tested the effect of applying the mean standardised 


mortality rate for AAV patients across all health states in the model, 


thereby removing any survival advantage in the model. We also varied 


the assumed mortality rates for the uncontrolled disease and complete 


remission health states. 
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Measurement and valuation of health effects: 


4. Utility values for patients in the non-remission and complete remission 


health state were sourced directly from the clinical trial. An assumption 


on the utility of patients in the uncontrolled disease health state was 


made in the economic model. We tested the effect of the uncontrolled 


disease health state having a utility value of 0.75 and 0.58. I 


 


Resource measurement and valuation: 


5. In the base case the administration of RTX and CYC is not associated 


with wastage. We have tested the effect of assuming 100% wastage 


(i.e. no vial sharing). 


 


6. The proportion of patients who receive their CYC as pulse IV therapy 


rather than oral treatment is set at 72% in the base case, based on our 


own market research. We have tested the model’s sensitivity to this 


assumption by using alternative values of 100%, 50% and 33%. 


 


7. The base case had assumed a BSA more reflective of the UK 


population based on UK cancer patients [Sacco et al 2010]. We have 


tested the effect of using the baseline characteristics of patients in the 


pivotal RAVE study.  


 


8. Health state resource use was informed based on clinical opinion. We 


note that particularly the uncontrolled disease health state represents a 


significant proportion of health care spend in the model. We have 


tested the effect of increasing and decreasing the frequency of 


consultant visits by 50% across all health states.  


 


9. We have explored the impact of RTX patients receiving the 1,000mg 


dose on day 1 and 15. We note that this course is associated with 2 


less infusions and therefore a reduced administration cost. 
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Treatment pathway 


We acknowledge that the greatest source of structural uncertainty in the 


model is the assumed treatment pathway. The model currently assumes that 


due to the cumulative toxicity effects of continued CYC, it is reasonable to 


apply a ‘cap’ on the number of courses of CYC – this assumption has been 


supported by expert clinical opinion. 


We have therefore tested the following scenarios relating to the use of CYC in 


the model: 


10. One course of CYC in the standard of care arm, with no additional 


courses of CYC in the intervention arm (i.e. just two RTX cycles then 


best supportive care). 


11. Two courses of CYC in the standard of care arm, with no additional 


courses in the intervention arm. 


12. Two courses of CYC in the intervention arm. 


13. One course of CYC in both treatment arms. 


Informed by clinical opinion we have assumed RTX will be administered for up 


to two courses of treatment. However, receiving a second course is restricted 


to patients who failed to achieve complete remission as defined in the RAVE 


study. We note this may not align with all clinical interpretations of which 


patients should receive treatment under the proposed licence of induction 


therapy, and therefore we have tested this assumption. 


The following scenarios have been tested relating to the retreatment of RTX, 


the transition probabilities in the base case have been applied to the below 


scenarios: 


14. No patients in the intervention arm receive a second course of RTX. 


15. All patients receive a second course of RTX following relapse. 
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16. Only patients who relapse are eligible for a second course of RTX 


treatment. 


Subgroup Analysis 


We understand that some clinicians may consider rituximab as an alternative 


induction agent in the first line setting while some may reserve it for the 


treatment of relapsing patients where it is proven to be significantly better than 


CYC [Stone et al 2010]. We have undertaken subgroup analyses using the 


newly diagnosed and relapsing patient populations from RAVE to test the 


sensitivity to the different clinical inputs.  


We note that while the subgroup analyses were pre-specified in the RAVE 


study, the patient numbers are very low in each arm (n≈50). We note one 


particular input the relapse rate for RTX patients in the relapsing subgroup is 


significantly higher. We are not aware of the clinical rational behind the higher 


relapse rate as patients have not been exposed to RTX. 


The scenarios and the clinical inputs are outlined below. In addition to the 


subgroup analysis we have tested the number of CYC courses in the 


intervention arm. 


Table 58: Subgroup (newly diagnosed patients) transition probabilities  


Transition Probabilities Value Source 


Newly diagnosed Subgroup   


Non-remission to complete remission (CYC_1) 0.6458 Stone et al 2010 


Non-remission to complete remission (CYC_2) 0.4200 Stone et al 2010 


   


Non-remission to complete remission (RTX_1) 0.6042 Stone et al 2010 


Non-remission to complete remission (RTX_2) 0.3929 Assumption 


   


Relapse rates   


Constant rate of relapse (CYC) 0.0704 Stone et al 2010 


Constant rate of relapse (RTX) 0.1199 Stone et al 2010 
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Table 59: Subgroup (relapsing patients) transition probabilities  


Transition Probabilities Value Source 


Relapsed patient Subgroup   


Non-remission to complete remission (CYC_1) 0.4200 Stone et al 2010 


Non-remission to complete remission (CYC_2) 0.3065 Hoffman et al 1992 


   


Non-remission to complete remission (RTX_1) 0.6667 Stone et al 2010 


Non-remission to complete remission (RTX_2) 0.4335 Assumption 


   


Relapse rates   


Constant rate of relapse (CYC) 0.1668 Stone et al 2010 


Constant rate of relapse (RTX) 0.3 Stone et al 2010 







7.6.3 Was PSA undertaken? If not, why not? If it was, the 
distributions and their sources should be clearly stated if 
different from those in section 6.3.6, including the derivation 
and value of ‘priors’. If any parameters or variables were 
omitted from sensitivity analysis, please provide the rationale 
for the omission(s). 


A probability sensitivity analysis was undertaken as part of the economic 


evaluation. An assumption of 1,000 samples was used. The table below 


summarizes the assumptions relating to distributions and ranges of each 


parameter included within the PSA analysis.  


Beta distributions are applied around the following parameters to reflect 


parameter uncertainty in the model. (See Table 60). 
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Table 60: Probabilistic sensitivity analysis inputs 


Variable Value Probabilistic Distribution 


(range) 


Remission rates    


RTX_1  0.6364 0.6496 Beta 


CYC_1 0.5306 0.4312 Beta 


RTX_2 0.4138 0.4779 Beta 


CYC_2 0.4200 0.4815 Beta 


    


Relapse rates    


RTX  0.1647 0.1410 Beta 


CYC  0.1496 0.1202 Beta 


    


Both treatments, health state utility: 


utilities    


uRemission 0.84 0.86 Beta 


uNonRemission 0.75 0.77 Beta 


uUncontrolled Disease 0.67 0.69 - 


    


Utility whilst having an AEs    


uAnaemia 0.63 0.85 Beta 


uLeukopenia 0.70 0.41 Beta 


uDVT 0.69 0.86 Beta 


uDyspnoea 0.82 0.84 Beta 


uPneumonia 0.21 0.18 Beta 


    


Test costs    


Blood test 3 4.65 Lognormal 


Liver function tests 8.99 13.96 - 


Consultant Rheumatologist 125.68 128.08 Lognormal 


Consultant Nephrologist 150.53 156.59 Lognormal 


Consultant Pulmonologist 131.12 144.27 Lognormal 


Consultant Neurologist 139.61 163.40 Lognormal 


Consultant Otolaryngologist 72.99 67.90 Lognormal 


Consultant Ophthalmologist 73.47 69.56 Lognormal 


Consultant Dermatologist 86.37 107.98 Lognormal 


Imaging: CXR or chest CT (pts with 


pulmonary symptoms) 29.08 45.09 Lognormal 


    


Costs of AE (cost per event)    


Anaemia 363.66 433.39 Lognormal 


Leukopenia 406.60 423.52 Lognormal 


DVT 387.34 327.41 Lognormal 


Pneumonia 1224.70 1121.63 Lognormal 


    


Cost of best supportive care (unit cost) 254.06 380.07 Lognormal 
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7.7 Results 


Clinical outcomes from the model 


7.7.1 For the outcomes highlighted in the decision problem (see 
section 4), please provide the corresponding outcomes from 
the model and compare them with clinically important 
outcomes such as those reported in clinical trials. Discuss 
reasons for any differences between modelled and observed 
results (for example, adjustment for cross-over). Please use 
the following table format for each comparator with relevant 
outcomes included. 


The model has incorporated the key clinical inputs from the RAVE study 


including adverse events, HRQL data, remission rates, and relapse rates. 


Secondary sources were used to populate the mortality outcomes for the 


model as this was not possible from the low event rate in the RAVE study. 


7.7.2 Please provide (if appropriate) the proportion of the cohort in 
the health state over time (Markov trace) for each state, 
supplying one for each comparator.  


A Markov trace has not been tabled in the submission due to the large 


number of cycles in the model. This can be produced on request, but is 


already available within the economic model submitted alongside this 


submission. 


7.7.3 Please provide details of how the model assumes QALYs 
accrued over time. For example, Markov traces can be used to 
demonstrate QALYs accrued in each health state over time. 


A Markov trace was used to calculate QALYs accrued in each health state. 


7.7.4 Please indicate the life years and QALYs accrued for each 
clinical outcome listed for each comparator. For outcomes 
that are a combination of other states, please present 
disaggregated results. For example: 


Table 61: Model outputs for CYC 


Outcome LY QALY Cost (£) 


Non-remission 0.93797 0.7036 £20,597.57 


Complete Remission 2.51463 2.0664 £4,977.62 


Uncontrolled disease 8.3286 5.2819 £73,511.78 
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Table 62: Model outputs for RTX 


Outcome LY QALY Cost (£) 


Non-remission 1.0946 0.8202 £29,331.70 


Complete Remission 3.25825 2.6752 £5,608.88 


Uncontrolled disease 7.46577 4.7173 £65,933.60 


 


7.7.5 Please provide details of the disaggregated incremental 
QALYs and costs by health state, and of resource use 
predicted by the model by category of cost. Suggested 
formats are presented below.  







Table 63: Summary of QALY gain by health state 


Health state QALY intervention  QALY comparator  Increment 


Absolute 


increment 


% absolute 


increment 


Non-remission 0.8202 0.7036 0.1166 0.1166 9% 


Complete remission 2.6752 2.0664 0.6088 0.6088 47% 


Uncontrolled disease 4.7173 5.2819 -0.5646 0.5646 44% 


Adverse events -0.0302 -0.0333 0.0031 0.0031 0% 


Total  8.1826 8.0186 0.1639 1.2931 100% 


 


Table 64: Summary of costs by health state 


Health state Cost intervention  Cost comparator  Increment 


Absolute 


increment 


% absolute 


increment 


Non-remission £29,331.70 £20,597.57 £8,734.13 £8,734.13 52% 


Complete remission £5,608.88 £4,977.62 £631.26 £631.26 4% 


Uncontrolled disease £65,933.60 £73,511.78 -£7,578.18 £7,578.18 44% 


Total  £100,874.18 £99,086.96 £1,787.22  £16,943.57  100% 


 


Table 65: Summary of predicted resource use by category of cost 


Item Cost intervention  Cost comparator  Increment 


Absolute 


increment 


% absolute 


increment 


Technology cost £13,521.1 £6,594.49 £6,926.61 £6926.61 91% 


Administration cost £2,067.04 £2,435.13 -£368.09 £368.09 5% 


Monitoring cost £294.00 599.89 -£305.89 £305.89 4% 


Adverse events £149.42 £175.78 -£26.36 £26.36 0% 


Total £16,031.60 £9,805.29 £6,226.27 £7,626.95 100% 







 


 


Base-case analysis 


7.7.6 Please present your results in the following table. List 
interventions and comparator(s) from least to most expensive 
and present ICERs in comparison with baseline (usually 
standard care) and then incremental analysis ranking 
technologies in terms of dominance and extended dominance.  


A summary of the total costs, outcomes (QALYs gained) and incremental cost 


effectiveness ratio (ICER) for our base case analysis can be found in Table 


66.  


Table 66: Base-case results 


Technologies Total 


costs 


(£) 


Total 


LYG 


Total 


QALYs 


Incr 


costs 


(£) 


Incr 


LYG 


Incr 


QALYs 


ICER (£) 


incremental 


(QALYs) 


RTX £100,874 11.82 8.18     


CYC £99,087 11.78 8.02 £1,787 0.042 0.1640 £10,898.24 


 


The ICER estimated for RTX is well within the range normally considered 


cost-effective by NICE. We note the results are reasonably robust to clinical 


and cost parameter uncertainty.  


We strongly believe that patients with ANCA-associated vasculitis need an 


effective alternative induction therapy to the current standard of care. Our 


clinical results indicate that RTX is as effective as current therapy and would 


greatly improve the long term outcomes of patients with this relapsing 


remitting disease. 


Sensitivity analyses 


7.7.7 Please present results of deterministic sensitivity analysis. 
Consider the use of tornado diagrams.  







Table 67: Deterministic sensitivity analysis results 


Scenario/parameter 


 


 Base 


Case 


Tested 


values 


ICER 


 


CYC complete remission rate is 


equal to RTX 


 
0.5306 0.6364 £27,804.90 


Removal of degradation rate for 


CYC and RTX 


 CYC_2 - 


0.4200 


 


RTX – 


0.4138 


CYC_2 -


0.5306 


 


RTX_2- 


0.6364  


 


£14,856.55 


Standardised mortality ratio – set 


equal in all health states  


NR 


CR 


UD 


4.8 


4.32 


5.28 


 


4.8 


 
£10,659.38 


Standardised mortality ratio – 


improve in CR and worsen in UD 


 


NR 


CR 


UD 


4.8 


4.32 


5.28 


4.8 


3.36 


6.24 


£11,118.98 


 


Uncontrolled disease utility 


 


0.67 0.75 £18,506.02 


   0.58 £7,451.87 


 


IV wastage 


 


None 100% £11,098.45 


 


% of IV pulse therapy 


 


72% 33% £15,076.86 


   50% £13,255.41 


   100% £7,898.20 


 


Patient mean weight 


 


67kg 87kg £14,741.39 


 


Number of RTX infusions 


 


4 2 £7,945.66 


 


Frequency of consultant visits (per 


cycle) 


 
As per 


section 


7.5.6 +50% 


 


RTX 


dominates 


   -50% £24,773.12 


NR, non-remitters; CR, complete-remission; UD, uncontrolled disease  







 


 


7.7.8 Please present the results of a PSA, and include scatter plots 
and cost-effectiveness acceptability curves.  


In order to explore uncertainty around the model’s key variables in the base 


case, probabilistic sensitivity analysis was performed (1,000 samples). Figure 


17 and Figure 18 present the cost-effectiveness scatterplot and the cost-


effectiveness acceptability curve (CEAC). 


The probability of rituximab being cost-effective at the £20,000 and £30,000 


threshold is estimated at 57.8% and 64.6% respectively. The CEAC’s unusual 


shape is attributed to the relatively large number of PSA trials in which the 


RTX arm was estimated to be cost-saving and associated with superior QALY 


gain compared with the CYC arm. 


Figure 17: PSA CEAC 
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Figure 18: PSA Scatterplot 


 


7.7.9 Please present the results of scenario analysis. Include details 
of structural sensitivity analysis. 


The scenario analysis results are presented below. We note due to the small 


differences in costs and benefits the results are particularly sensitive to 


changes in the treatment sequence. 


Table 68: Scenario analysis results 


Parameter/attribute Base Case Tested values ICER 


Number of CYC 


courses 


SoC – 2 


Intervention – 1 


SoC – 1 


Intervention – 0 £26,990.81 


  


SoC – 2 


Intervention – 0 


RTX 


dominated 


  


SoC – 2 


Intervention – 2 £3,822.90 


  


SoC – 1 


Intervention – 1 £2,746.40 


Which patients are 


offered a second 


course of RTX? Non-remitters No patients £5,770.82 


  
Relapsing patients 


only £12,659.60 


  All patients £13,792.84 
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Subgroup Analysis 


Table 69: Subgroup analysis results 


Subgroup 


Number of 


CYC courses ICER Discussion 


Newly diagnosed 


patients 


SoC – 2 


Intervention – 1 £60,435.44 Base case # of CYC cycles   


 


SoC – 2 


Intervention – 2 £5,985.71 


More plausible # of CYC 


cycles for this subgroup  


Relapsing patients 


SoC – 2 


Intervention – 1 £47,408.51 Base case # of CYC cycles 


 


SoC – 0 


Intervention – 0 £19,998.08 


More plausible # of CYC 


cycles for this subgroup 


 


7.7.10 What were the main findings of each of the sensitivity 
analyses? 


Overall the economic model is robust to the main parameters in the model. 


Changes in the cost parameters including the health state costs, patient 


characteristics, and the proportion of patients who receive IV CYC compared 


to oral therapy have very little effect on the overall ICER. 


As the RAVE study was a non-inferiority study, the impact of assuming equal 


efficacy was tested in the model. This is likely to be a conservative 


assumption as the results of the RAVE study did show the trend of improved 


remission rates in the RTX arm. However, even when the CYC remission rate 


was assumed equal to that of CYC the overall result remained cost-effective. 


The assumed frequency of consultant visits does have an impact on the 


ICER. We note there is no published evidence to inform this assumption and 


that due to the large variation in organ involvement a number of clinicians 


could be involved in the management of a patient. When the frequency of 


consultation visits was tested over a range of ±50%, the ICER remained 


below the cost-effectiveness threshold. 


When more CYC courses are assumed to be administered alongside RTX, 


the clinical outcomes for patients greatly improves, decreasing the ICER. In 


the base case we have conservatively assumed that patients will only receive 


one course of CYC in the RTX arm. We note that if clinical practice 
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recommended RTX to be administered only after the use of CYC, then the 


number of CYC courses should be considered equal across the treatment 


arms. Under this assumption RTX is a cost-effective use of NHS resources. 


The uncertainty related to the second course of RTX did not have a 


noteworthy effect on the ICER.  


We have presented additional analyses using the pre-specified subgroups 


from the RAVE study, however due to the low patient numbers in each arm 


(approximately 50 in each arm), the results should be interpreted with a 


degree of caution. Our results show that when using the base case set of 


assumptions (with respect to the expected number of cycles of CYC 


administered) neither the newly diagnosed or relapsing subgroup of patients 


appears cost-effective. We however believe that for the newly diagnosed 


patient group, it would be more reasonable to consider all patients would 


receive two courses of CYC. When this assumption is applied the ICER drops 


considerably, to £5,986. In the relapsing patient subgroup, when we applied 


the assumption that patients who have failed previous induction therapy have 


no further tolerance to additional CYC courses, the ICER was estimated at 


£19,998.  


7.7.11 What are the key drivers of the cost-effectiveness results? 


As discussed in the sensitivity analysis, due to the similar efficacy of RTX and 


CYC in inducing remission, the assumption surrounding the likely treatment 


sequence is a key driver in the outcome of the result. We have tested a 


number of scenarios replicating the likely treatment path. However, we 


acknowledge this is difficult in a disease where treatment strategies are 


evolving, notably in the treatment of flares or maintenance therapy. Our 


analysis suggests, however, for most reasonable treatment pathways 


explored in the base case, that the incremental health spend associated with 


RTX represents good value for money. 


The other notable driver in the model is the assumed cost offsets in the future. 


We have made an assumption within the model to reflect clinical practice that 


patients will eventually exhaust all treatment options and go on to receive best 
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supportive care. The additional costs accrued in this health state offset some 


of the additional costs with administering RTX. However when testing the 


value of the supportive health care costs the model is not overly sensitive.  


7.8 Validation 


7.8.1 Please describe the methods used to validate and quality 
assure the model. Provide references to the results produced 
and cross-reference to evidence identified in the clinical, 
quality of life and resources sections.  


The economic model was validated by an independent reviewer not involved 


in the original development of the economic model. The model was 


reconstructed using TreeAge to compare the incremental costs and QALYs. 


Only modest differences were observed between the two models which was 


likely due to the differences in the how the software calculates half cycle 


correction.  


7.9 Subgroup analysis 


 


7.9.1 Please specify whether analysis of subgroups was undertaken 
and how these subgroups were identified. Were they identified 
on the basis of an a priori expectation of differential clinical or 
cost effectiveness because of known, biologically plausible, 
mechanisms, social characteristics or other clearly justified 
factors? Cross-reference the response to section 5.3.7. 


At the NICE scoping workshop there was support for a subgroup analyses on 


the small proportion of patients who are considered to be intolerant to CYC. 


This group has been identified due to the limited effective alternative induction 


agents for patients who cannot receive CYC. Clinical opinion has suggested 


that for patients who cannot tolerate CYC there is a high unmet need for a 


more effective alternative therapy.  


As outlined in the innovation section 4.1.1, a proportion of patients will be 


unable to receive CYC due to the infertility side effects associated with 


continued treatment. This poses a difficult decision for patients looking at 


having children with such a serious disease.  


7.9.2 Please clearly define the characteristics of patients in the 
subgroup. 
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The scope of the appraisal identified a small subgroup of patients who are 


considered to be intolerant to CYC. This group of patients has been 


considered based on UK clinical experience, and is thought to represent less 


than 10% of all eligible patients. It is well known that while highly effective, 


CYC is associated with significant side effects including but not limited to 


bladder cancer and infertility. This latter side effect in particular has a 


significant effect on a small proportion of patients who are considering having 


children. 


We have undertaken a subgroup analysis in order to identify the cohort of 


patients that are most reflective of the subgroup of patients intolerant to CYC. 


The RAVE study included a pre-specified subgroup of patients, with newly 


diagnosed disease that had yet to receive induction therapy. Due to the 


limited data available for patients truly intolerant to CYC, we have assumed 


that those patients with newly diagnosed disease who are yet to receive 


induction therapy are most reflective of the patients intolerant to CYC. We 


recognise the limitation in this approach, however in lieu of any available 


evidence this was considered the best available assumption to inform this 


analysis.  


In the intervention arm patients are assumed to receive RTX in line with the 


base case, but following relapse patients are assumed to transition straight to 


the uncontrolled disease health state after exhausting all treatment options to 


receive best supportive care. In the standard of care arm we have assumed 


that patients receive only best supportive care. This assumption has been 


made due to the paucity of data related to alternative induction agents. 


7.9.3 Please describe how the statistical analysis was undertaken. 


The subgroup of newly diagnosed patients was pre-specified in the RAVE 


study (refer to 6.3.7). 


7.9.4 What were the results of the subgroup analysis/analyses, if 
conducted? Please present results in a similar table as in 
section 6.7.6 (Base-case analysis). 
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Table 70: Cost-effectiveness results for newly-diagnosed patients subgroup 


Technologies Total 


costs 


(£) 


Total 


LYG 


Total 


QALYs 


Incr 


costs 


(£) 


Incr 


LYG 


Incr 


QAL


Ys 


ICER (£) 


incremental 


(QALYs) 


RTX £100,066 11.77 8.01     


CYC £102,720 11.63 7.47 -£2,654 0.139 0.543 RTX dominates 


 


7.9.5 Were any obvious subgroups not considered? If so, which 
ones, and why were they not considered? Please refer to the 
subgroups identified in the decision problem in section 4. 


In accordance with the proposed licence we have considered the cost-


effectiveness of RTX as an alternative induction agent in severe ANCA-


associated vasculitis. For this reason we did not present an analysis of the 


relapsing disease subgroup in the RAVE study.  


As described in the clinical section, patients with relapsing disease had a 


significantly better response associated with RTX than with CYC. However we 


have presented the data using the ITT population from RAVE instead to 


demonstrate in line with the scope of the NICE appraisal that RTX is an 


effective treatment in comparison to CYC. 


7.10 Interpretation of economic evidence  


7.10.1 Are the results from this economic evaluation consistent with 
the published economic literature? If not, why do the results 
from this evaluation differ, and why should the results in the 
submission be given more credence than those in the 
published literature? 


Our systematic review did not identify any other health economic models for 


the treatment of severe ANCA-associated vasculitis. As outlined in 7.2, the 


results of our model can be considered as a de novo analysis. 


7.10.2 Is the economic evaluation relevant to all groups of patients 
who could potentially use the technology as identified in the 
decision problem in section 4? 


Yes. 


7.10.3 What are the main strengths and weaknesses of the 
evaluation? How might these affect the interpretation of the 
results? 
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Strengths 


The key clinical inputs to the model, the complete remission rates are directly 


sourced from the pivotal study evaluating the effectiveness of RTX in severe 


AAV. 


Health related quality of life values are sourced from the RAVE study for two 


of the health states within the model. The utility values were mapped from SF-


36 to EQ-5D using a published formula previously assessed within NICE 


appraisals. 


All major model parameters are included within the PSA providing a robust 


illustration of the uncertainty surrounding the deterministic values of the ICER 


for RTX. 


The model captures the effectiveness of RTX in addition to standard of care to 


reflect clinical practice, rather than assuming RTX would substitute for CYC. 


Weaknesses 


We have identified the uncontrolled disease health state based on dialogue 


with clinical experts and not from the RAVE study. We have therefore relied 


on assumptions regarding resource use and quality of life for this patient 


group. 


There are evolving practices relating to the treatment of severe AAV. We 


know that different treatment regimens that fall outside the scope of the NICE 


appraisal are currently used in NHS clinical practice, we have not been able to 


evaluate the effectiveness of maintenance therapy RTX or the dosing regimen 


of 1,000mg of RTX in days 1 and 15. 


No mortality data specific to the treatments in the disease could be sourced. 


Mortality rates in the model are based on a secondary source which estimates 


the mortality rate of all AAV patients against the whole population. 


7.10.4 There are only two RCTs that evaluate the effectiveness of 
RTX in severe AAV, only one of these studies relates to the the 
use of RTX as an alternative induction therapy rather than in 
addition to CYC therapy. What further analyses could be 
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undertaken to enhance the robustness/completeness of the 
results? 


We would suggest the following: 


 A study which evaluated the effectiveness of maintenance therapy RTX 


compared to CYC. 


 A long term study which evaluated the health and resource burden 


associated with the care of patients in AAV who are not in remission. 


 An evaluation of the mortality risks associated with poor disease 


control.  


 A real world estimate on the actual dose of CYC administered to AAV 


patients in the UK. 
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Section C – Implementation 


8 Assessment of factors relevant to the NHS 


and other parties  


8.1 How many patients are eligible for treatment in England and 
Wales? Present results for the full marketing authorisation/CE 
marking and for any subgroups considered. Also present results for 
the subsequent 5 years. 


We expect that based on current epidemiology data that up to 1,473 patients 


would be eligible for treatment with RTX. This is based on the prevalence data 


reported in Watts et al 2012. We have assumed in line with clinical opinion 


that one third of patients would have severe disease in line with the definition 


used in RAVE. 


Year 2014 2015 2016 2017 2018 


Eligible 


patients 


1,485 1,497 1,509 1,521 1,532 


 


8.2 What assumption(s) were made about current treatment options 
and uptake of technologies? 


The market research undertaken has indicated that approximately 41% of 


ANCA-associated vasculitis patients will require induction therapy and of 


those patients approximately 92% will receive treatment.  


8.3 What assumption(s) were made about market share (when 
relevant)?  


We have limited evidence to inform the likely market share RTX will gain in 


the AAV market. We have therefore presented the most optimistic sales 


forecast assuming all eligible patients would receive treatment with RTX, in 


8.7 we outline the reasons why this is likely to be an overestimate..  


Table 71: RTX market share 


 


 


8.4 In addition to technology costs, please consider other significant 
costs associated with treatment that may be of interest to 


Year 2014 2015 2016 2017 2018 


RTX  25% 75% 100% 100% 100% 







182 


 


commissioners (for example, procedure codes and programme 
budget planning). 


RTX is administered through intravenous infusion and will therefore require 


resources associated with the delivery of the treatment.  


8.5 What unit costs were assumed? How were these calculated? If unit 
costs used in health economic modelling were not based on 
national reference costs or the PbR tariff, which HRGs reflected 
activity?  


All unit costs are sourced from the British National Formulary. The annual cost 


for RTX is associated with wastage.  


8.6 Were there any estimates of resource savings? If so, what were 
they? 


No 


8.7 What is the estimated annual budget impact for the NHS in 
England and Wales? 


The estimated annual budget impact presented below should be considered 


as the upper bound. We note there are several reasons why the actual impact 


would be lower than the estimate presented below: 


 The market share of RTX is unlikely to be 100% of the market 


 Biosimilar RTX is expected to launch in 2016 and will likely further 


reduce the market share of branded RTX (MabThera®). 


Table 72. Estimated budget impact 


2014 2015 2016 2017 2018 


£2,380,700  £7,200,642  £9,677,472  £9,752,286  £9,826,231  


 


8.8 Are there any other opportunities for resource savings or 
redirection of resources that it has not been possible to quantify? 


No 
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10 Appendices 


10.1 Appendix 1 


10.1.1 SPC/IFU, scientific discussion or drafts.  


The draft SPC is attached with the references. 


10.2 Appendix 2: Search strategy for section 6.1 (Identification of 
studies) 


The following information should be provided. 


10.2.1 The specific databases searched and the service provider 
used (for example, Dialog, DataStar, OVID, Silver Platter), 
including at least: 


 Medline 


 Embase 


 Medline (R) In-Process 


 The Cochrane Library. 


  
Medline, Medline In-Process, Embase, Embase Alerts, were searched using 


the database provider ProQuest. Databases Medline and Medline In-Process 


have been amalgamated in ProQuest and therefore the user needs only to 


make one selection to search both databases. This differs to other database 


providers such as OVID where Medline and Medline In-Process are listed as 


two separate databases.  


PubMed and The Cochrane Library were also searched. 


10.2.2 The date on which the search was conducted. 


ProQuest was searched on 11 March 2013, The Cochrane Library was 


searched on 08 March 2013, PubMed was searched on 18 January 2013 


10.2.3 The date span of the search. 


No date limiters were used in these search strategies. 


10.2.4 The complete search strategies used, including all the search 
terms: textwords (free text), subject index headings (for 
example, MeSH) and the relationship between the search 
terms (for example, Boolean). 
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Table 73: Strategy used to search The Cochrane Library 


Set  Key Terms  Results 


#1 MeSH descriptor: [Microscopic Polyangiitis] explode all trees 7 


#2 MeSH descriptor: [Wegener Granulomatosis] 3 tree(s) exploded 40 


#3 MeSH descriptor: [Anti-Neutrophil Cytoplasmic Antibody-Associated 


Vasculitis] 2 tree(s) exploded 


59 


#4 (microscopic near/3 polyarteritis) or (microsopic near/3 polyangiitis)  9 


#5 (wegener* near/3 granulomatosis) or (granulomatosis near/3 polyangiitis) 


or (wegener* near/3 disease)  


90 


#6 anca near/3 associated near/3 vascul*  46 


#7 #1 or #2 or #3 or #4 or #5 or #6  136 
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Table 74: Strategy used to search Medline, Medline In-Process, Embase and 


Embase Alerts 


Set# Searched for Databases Results 


S25 s24 AND (human(yes) AND 


la.exact("English")) 


Embase®, Embase® Alert, 


MEDLINE® 


750° 


S24 s23 Embase®, Embase® Alert, 


MEDLINE® 


950° 


S23 s19 and s22 Embase®, Embase® Alert, 


MEDLINE® 


1149 


S22 s20 or s21 Embase®, Embase® Alert, 


MEDLINE® 


43473 


S21 RTX Embase®, Embase® Alert, 


MEDLINE® 


43473 


S20 MJEMB.EXACT.EXPLODE("RTX") Embase®, Embase® Alert, 


MEDLINE® 


7874 


S19 s18 or s12 or s6 Embase®, Embase® Alert, 


MEDLINE® 


21104* 


S18 s16 or s17 Embase®, Embase® Alert, 


MEDLINE® 


2731° 


S17 s14 or s15 Embase®, Embase® Alert, 


MEDLINE® 


2688° 


S16 s13 or s15 Embase®, Embase® Alert, 


MEDLINE® 


2731° 


S15 anca near/3 associated near/3 vascul* Embase®, Embase® Alert, 


MEDLINE® 


2688° 


S14 MJEMB.EXACT.EXPLODE("ANCA 


associated vasculitis") 


Embase®, Embase® Alert, 


MEDLINE® 


881° 


S13 MJMESH.EXACT("Anti-Neutrophil 


Cytoplasmic Antibody-Associated Vasculitis") 


Embase®, Embase® Alert, 


MEDLINE® 


287° 


S12 s10 or s11 Embase®, Embase® Alert, 


MEDLINE® 


912° 


S11 s7 or s9 Embase®, Embase® Alert, 


MEDLINE® 


627° 


S10 s7 or s8 Embase®, Embase® Alert, 


MEDLINE® 


862° 


S9 MJMESH.EXACT.EXPLODE("Microscopic 


Polyangiitis:C.20.111.193.750") OR 


MJMESH.EXACT.EXPLODE("Microscopic 


Polyangiitis:C.14.907.940.897.249.500") OR 


MJMESH.EXACT.EXPLODE("Microscopic 


Polyangiitis:C.14.907.253.329.600") OR 


MJMESH.EXACT.EXPLODE("Microscopic 


Polyangiitis:C.10.228.140.300.275.600") 


Embase®, Embase® Alert, 


MEDLINE® 


128° 


S8 MJEMB.EXACT.EXPLODE("microscopic 


polyangiitis") 


Embase®, Embase® Alert, 


MEDLINE® 


387° 


S7 (microscopic near/3 polyarteritis) OR 


(microsopic near/3 polyangiitis) 


Embase®, Embase® Alert, 


MEDLINE® 


501° 


S6 s4 or s5 Embase®, Embase® Alert, 18151* 
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MEDLINE® 


S5 s1 or s3 Embase®, Embase® Alert, 


MEDLINE® 


18151* 


S4 s1 or s2 Embase®, Embase® Alert, 


MEDLINE® 


18151* 


S3 MJEMB.EXACT.EXPLODE("Wegener 


granulomatosis") 


Embase®, Embase® Alert, 


MEDLINE® 


6083* 


S2 MJMESH.EXACT.EXPLODE("Wegener 


Granulomatosis:C.14.907.940.897.249.750") 


OR MJMESH.EXACT.EXPLODE("Wegener 


Granulomatosis:C.20.111.193.875") OR 


MJMESH.EXACT.EXPLODE("Wegener 


Granulomatosis:C.08.381.483.950") 


Embase®, Embase® Alert, 


MEDLINE® 


4230° 


S1 (wegener* NEAR/3 granulomatosis) OR 


(granulomatosis NEAR/3 polyangiitis) OR 


(wegener* NEAR/3 disease) 


Embase®, Embase® Alert, 


MEDLINE® 


18151* 


 


Table 75: Strategy used to Search PubMed 


Set  Key Terms  Results 


S1 RTX (or RTX) 


And 


(vasculitis) 


OR (anca associated 


vasculitis) 


OR (anca) 


OR (AAV) 


OR (Wegener) 


OR (Granulomatosis 


Polyangiitis) 


OR (Microscopic Polyangiitis) 


(MPA)  


134 


 


10.2.5 Details of any additional searches, such as searches of 
company databases (include a description of each database). 


A search of Roche’s internal literature database PubCenter on 28/01/2013 


yielded no additional results. PubCenter contains publically available articles 


along with company presented posters and abstracts. 


10.2.6 The inclusion and exclusion criteria. 


Exclusion Criteria for the clinical searches 


 Records not relating to humans  


 Records not written in the English language  


10.2.7 The data abstraction strategy. 
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Data were exported from ProQuest into an Acrobat PDF file. 


10.3 Appendix 3: Quality assessment of RCT(s) (section 6.4) 
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Table 76: Quality assessment results for RCTs 


RAVE study 


Study question How is the question addressed in the 


study? 


Grade  


Was randomisation 


carried out 


appropriately? 


Treatment assignment minimized bias to assure the 
comparability of treatment groups: 


Randomisation was stratified by clinical study centre 
and ANCA type (PR3 or MPO), and the two 
treatment groups were shown to be well balanced 
with respect to most baseline characteristics. 
Participants were assigned a unique participant 
number, sequentially according to a randomisation 
schedule provided to the site pharmacist 


yes 


Was the concealment of 


treatment allocation 


adequate? 


Participants were assigned a unique participant 
number, sequentially according to a randomisation 
schedule provided to the site pharmacist 


yes 


Were the groups similar 


at the outset of the 


study in terms of 


prognostic factors, for 


example, severity of 


disease?  


The method of patient selection adequately assured 
that the patients enrolled had the condition being 
studied (i.e., severe AAV). The demographic and 
disease characteristics were similar between the 
treatment arms in terms of age at disease onset, 
gender, primary race, and ethnicity, diagnosis of 
GPA (WG), and MPA. Baseline disease 
characteristics were generally balanced between the 
two treatment arms with the exception of estimated 
creatinine clearance.  


yes 


Were the care providers, 


participants and 


outcome assessors blind 


to treatment allocation? 


If any of these people 


were not blinded, what 


might be the likely 


impact on the risk of 


bias (for each outcome)? 


Patients, investigators, and Sponsor personnel were 
blinded to treatment assignment 


Certain study assessments and safety events 
reporting were performed by a safety officer at each 
site, different from the primary investigator, in order 
to minimize opportunities for unblinding 


Patients were required to wear hats during visits to 
conceal any signs of alopecia, an adverse drug 
reaction associated with CYC treatment. 


yes 


Were there any 


unexpected imbalances 


in drop-outs between 


groups? If so, were they 


explained or adjusted 


for? 


Patient disposition was similar between the groups. 
Eighty-three percent of patients in the RTX arm and 
81% of patients in the CYC arm completed 6 months 
of the study without crossover or change to BMJ. 
The two treatment arms were similar in the 
proportion of patients who discontinued by 6 
months, crossed over, or were on BMJ by 6 months 


yes 


Is there any evidence to 


suggest that the authors 


measured more 


outcomes than they 


reported? 


No evidence, however 18 month long-term follow-up 
has not yet been reported in full (abstract only) 


yes 
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Did the analysis include 


an intention-to-treat 


analysis? If so, was this 


appropriate and were 


appropriate methods 


used to account for 


missing data? 


The study objectives, non-inferiority margin, and 
method of analysis were prospectively defined in the 
protocol and the statistical analysis plan, and were 
described in the CSR 


Study used the ITT, Per Protocol (PP), and Safety 
analysis populations 


ITT analysis population included all randomised and 
treated patients, used in the analysis of efficacy 
endpoints according to the treatment assigned and 
not the treatment actually received, if different 


The PP analysis population was a subset of the ITT 
analysis population. Patients excluded from the PP 
analysis population were identified prior to study 
unblinding. Analysis of the PP analysis population 
was used as a supporting analysis to the ITT 
analysis 


The study design permitted a valid comparison with 
an active control (CYC) with a well-defined treatment 
effect 


yes 


 


RITUXVAS study 


Study question How is the question addressed in 


the study? 


Grade 


Was randomisation 


carried out 


appropriately? 


Randomisation was performed with the use of 
a computer minimization algorithm to maintain 
concealment of study-group assignments from 
the investigators. This algorithm was stratified 
according to the patients’ age, diagnosis, and 
baseline renal function. A 3:1 ratio for random 
assignment was used  


yes 


Was the concealment of 


treatment allocation 


adequate? 


Randomisation was performed with the use of 
a computer minimization algorithm to maintain 
concealment of study-group assignments from 
the investigators 


yes 


Were the groups similar 


at the outset of the 


study in terms of 


prognostic factors, for 


example, severity of 


disease?  


No major imbalances at baseline were seen 
between the two groups, with the exception of 
a greater proportion of renal-limited vasculitis 
patients in the CYC group and a greater 
proportion of patients requiring dialysis in the 
RTX + low-dose CYC group. The use of 
plasma exchange was balanced between 
groups. Overall, as expected for this 
population, renal function was generally poor 
in both groups at study entry. The use of 
plasma exchange was balanced between the 
groups 


yes 
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Were the care providers, 


participants and 


outcome assessors blind 


to treatment allocation? 


If any of these people 


were not blinded, what 


might be the likely 


impact on the risk of 


bias (for each outcome)? 


Open-label study N/A 


Were there any 


unexpected imbalances 


in drop-outs between 


groups? If so, were they 


explained or adjusted 


for? 


No patients were lost to follow-up in 
RITUXVAS. Six patients (18%) in the RTX + 
low-dose CYC group and 1 patient (9%) in the 
CYC group had died by 12 months. One other 
patient in the CYC group died at 19 months (a 
total of 18% of patients died in the CYC group) 


yes 


Is there any evidence to 


suggest that the authors 


measured more 


outcomes than they 


reported? 


None yes 


Did the analysis include 


an intention-to-treat 


analysis? If so, was this 


appropriate and were 


appropriate methods 


used to account for 


missing data? 


Analyses were performed on an intention-to-
treat basis. All analyses included 44 patients. 
Missing laboratory data (e.g., the GFR) for 
patients who died were imputed with the use 
of the last value-carried-forward method to 
provide a conservative estimate of effects 


yes 


 


10.4 Appendix 4: Search strategy for section 6.7 (Indirect and 
mixed treatment comparisons) 


10.4.1 The specific databases searched and the service provider 
used. 


There were no indirect or mixed treatment comparisons. 


10.5 Appendix 6: Search strategy for section 6.8 (Non-RCT 
evidence) 


The following information should be provided. 


10.5.1 The specific databases searched and the service provider 
used (for example, Dialog, DataStar, OVID, Silver Platter), 
including at least: 


 Medline 


 Embase 


 Medline (R) In-Process 


 The Cochrane Library. 
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Both Randomised Controlled Trials (RCTs) and non-RCTs were included in 


the original searches in 10.2 (rather than separate searches for both 


categories) 


10.6 Appendix 8: Search strategy for section 6.9 (Adverse events) 


The following information should be provided. 


10.6.1 The specific databases searched and the service provider 
used (for example, Dialog, DataStar, OVID, Silver Platter), 
including at least: 


 Medline 


 Embase 


 Medline (R) In-Process 


 The Cochrane Library. 


10.6.2 The date on which the search was conducted. 


The adverse events in the submission were based on the safety profile of 


rituximab (RTX) in the treatment of adults with severe anti-neutrophil 


cytoplasmic antibody (ANCA)−associated vasculitis (AAV) as presented in the 


Summary of Clinical Safety (SCS) provided to the EMA to support the licence 


application for RTX in AAV. The rationale is that these data were extracted, 


reviewed and effectively summarised to satisfy all regulatory requirements. 


Therefore no separate search was performed. 


10.7 Appendix 10: Search strategy for cost-effectiveness studies 
(section 7.1) 


The following information should be provided. 


10.7.1 The specific databases searched and the service provider 
used (for example, Dialog, DataStar, OVID, Silver Platter), 
including at least: 


 Medline 


 Embase 


 Medline (R) In-Process 


 EconLIT 


 NHS EED. 


Medline, Medline In-Process, Embase, Embase Alerts, were searched using 


the database provider ProQuest. Databases Medline and Medline In-Process 


have been amalgamated in ProQuest and therefore the user needs only to 


make one selection to search both databases. This differs to other database 
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providers such as OVID where Medline and Medline In-Process are listed as 


two separate databases.  


Econlit was searched and is provided by the American Economic Association. 


NHS EED was also searched and is provided by the Centre for Reviews and 


Dissemination. 


10.7.2 The date on which the search was conducted. 


The systematic literature search was conducted on 05/02/2013. 


10.7.3 The date span of the search. 


No date limiter was used in any search strategy 


10.7.4 The complete search strategies used, including all the search 
terms: textwords (free text), subject index headings (for 
example, MeSH) and the relationship between the search 
terms (for example, Boolean). 
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Table 77: Search strategy used to search Medline, Medline In-Process, 


Embase and Embase Alerts 


Set# Searched for Databases Results 


S1 MJEMB.EXACT.EXPLODE("quality adjusted life year") Embase®, Embase® 


Alert, MEDLINE® 


762 


S2 MJMESH.EXACT.EXPLODE("Quality-Adjusted Life 


Years:L.01.280.975.475.700") OR 


MJMESH.EXACT.EXPLODE("Quality-Adjusted Life 


Years:N.01.224.935.530.700") OR 


MJMESH.EXACT.EXPLODE("Quality-Adjusted Life 


Years:E.05.318.740.100.500.700") 


Embase®, Embase® 


Alert, MEDLINE® 


1278 


S3 s1 or s2 Embase®, Embase® 


Alert, MEDLINE® 


1580 


S4 quality near/5 adjusted near/5 life near/5 year* Embase®, Embase® 


Alert, MEDLINE® 


20745 


S5 s3 or s4 Embase®, Embase® 


Alert, MEDLINE® 


20745 


S6 MJMESH.EXACT.EXPLODE("Economics, 


Pharmaceutical") OR 


MJMESH.EXACT.EXPLODE("Health Care 


Sector:N.03.219.650") OR 


MJMESH.EXACT.EXPLODE("Costs and Cost 


Analysis") OR (MJMESH.EXACT.EXPLODE("Models, 


Econometric:N.05.715.360.750.530.500.500") OR 


MJMESH.EXACT.EXPLODE("Models, 


Economic:N.06.850.520.830.500.600") OR 


MJMESH.EXACT.EXPLODE("Models, 


Economic:E.05.599.835.890") OR 


MJMESH.EXACT.EXPLODE("Models, 


Econometric:N.06.850.520.830.500.600.500") OR 


MJMESH.EXACT.EXPLODE("Models, 


Econometric:E.05.318.740.500.600.500") OR 


MJMESH.EXACT.EXPLODE("Models, 


Economic:E.05.318.740.500.600") OR 


MJMESH.EXACT.EXPLODE("Models, 


Economic:N.05.715.360.750.530.500") OR 


MJMESH.EXACT.EXPLODE("Models, 


Econometric:E.05.599.835.890.500")) 


Embase®, Embase® 


Alert, MEDLINE® 


47946 


S7 MJEMB.EXACT.EXPLODE("drug utilization") OR 


(MJEMB.EXACT.EXPLODE("health economics") OR 


MJEMB.EXACT.EXPLODE("economic evaluation")) OR 


MJEMB.EXACT.EXPLODE("health care cost") 


Embase®, Embase® 


Alert, MEDLINE® 


185297 


S8 (drug near/3 utili?ation) OR (cost near/5 effectiveness 


near/5 acceptability near/5 curve) OR (incremental 


near/5 cost near/5 effectiveness near/5 ratio) OR 


ti(ICER) OR (health NEAR/3 care NEAR/3 cost) OR 


(drug near/3 cost) OR (health near/3 care near/3 


financing) OR (hospital near/3 cost) OR (nursing near/3 


cost) OR cost 


Embase®, Embase® 


Alert, MEDLINE® 


975676 


S9 (cost near/3 effectiveness near/3 analysis) OR (cost 


near/3 control) OR (cost near/3 benefit near/3 analysis) 


OR (cost near/3 minimi?ation near/3 analysis) OR (cost 


near/3 illness) OR (cost near/3 utility) OR (drug near/3 


Embase®, Embase® 


Alert, MEDLINE® 


365409 
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utili?ation) OR markov OR (cost near/3 allocation) OR 


(direct near/3 service near/3 cost) 


S10 s8 or s9 Embase®, Embase® 


Alert, MEDLINE® 


998381 


S11 s6 or s7 Embase®, Embase® 


Alert, MEDLINE® 


233243 


S12 s10 or s11 Embase®, Embase® 


Alert, MEDLINE® 


1088814 


S13 s12 or s5 Embase®, Embase® 


Alert, MEDLINE® 


1091690 


S14 (wegener* NEAR/3 granulomatosis) OR 


(granulomatosis NEAR/3 polyangiitis) OR (wegener* 


NEAR/3 disease) 


Embase®, Embase® 


Alert, MEDLINE® 


18023 


S15 MJMESH.EXACT.EXPLODE("Wegener 


Granulomatosis:C.14.907.940.897.249.750") OR 


MJMESH.EXACT.EXPLODE("Wegener 


Granulomatosis:C.20.111.193.875") OR 


MJMESH.EXACT.EXPLODE("Wegener 


Granulomatosis:C.08.381.483.950") 


Embase®, Embase® 


Alert, MEDLINE® 


4267 


S16 MJEMB.EXACT.EXPLODE("Wegener granulomatosis") Embase®, Embase® 


Alert, MEDLINE® 


6063 


S17 s1 or s2 Embase®, Embase® 


Alert, MEDLINE® 


18023 


S18 s1 or s3 Embase®, Embase® 


Alert, MEDLINE® 


18023 


S19 s4 or s5 Embase®, Embase® 


Alert, MEDLINE® 


18023 


S20 (microscopic near/3 polyarteritis) OR (microsopic near/3 


polyangiitis) 


Embase®, Embase® 


Alert, MEDLINE® 


447 


S21 MJEMB.EXACT.EXPLODE("microscopic polyangiitis") Embase®, Embase® 


Alert, MEDLINE® 


382 


S22 MJMESH.EXACT.EXPLODE("Microscopic 


Polyangiitis:C.20.111.193.750") OR 


MJMESH.EXACT.EXPLODE("Microscopic 


Polyangiitis:C.14.907.940.897.249.500") OR 


MJMESH.EXACT.EXPLODE("Microscopic 


Polyangiitis:C.14.907.253.329.600") OR 


MJMESH.EXACT.EXPLODE("Microscopic 


Polyangiitis:C.10.228.140.300.275.600") 


Embase®, Embase® 


Alert, MEDLINE® 


124 


S23 s7 or s8 Embase®, Embase® 


Alert, MEDLINE® 


804 


S24 s7 or s9 Embase®, Embase® 


Alert, MEDLINE® 


570 


S25 s10 or s11 Embase®, Embase® 


Alert, MEDLINE® 


841 


S26 MJMESH.EXACT("Anti-Neutrophil Cytoplasmic 


Antibody-Associated Vasculitis") 


Embase®, Embase® 


Alert, MEDLINE® 


286 


S27 MJEMB.EXACT.EXPLODE("ANCA associated 


vasculitis") 


Embase®, Embase® 


Alert, MEDLINE® 


837 
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S28 anca near/3 associated near/3 vascul* Embase®, Embase® 


Alert, MEDLINE® 


2446 


S29 s13 or s15 Embase®, Embase® 


Alert, MEDLINE® 


2476 


S30 s14 or s15 Embase®, Embase® 


Alert, MEDLINE® 


2446 


S31 s16 or s17 Embase®, Embase® 


Alert, MEDLINE® 


2476 


S32 s18 or s12 or s6 Embase®, Embase® 


Alert, MEDLINE® 


20917 


S33 s13 and s32 Embase®, Embase® 


Alert, MEDLINE® 


121 


S34 s33 Embase®, Embase® 


Alert, MEDLINE® 


145 


S35 s33 AND (human(yes) AND human(yes)) Embase®, Embase® 


Alert, MEDLINE® 


120 


S36 s33 AND la.exact("English") Embase®, Embase® 


Alert, MEDLINE® 


101 


S37 s33 AND (human(yes) AND human(yes) AND 


la.exact("English")) 


Embase®, Embase® 


Alert, MEDLINE® 


100 


 


Table 78: Search strategy NHS EED 


Set  Key Terms  Results 


S1 (granulomatosis polyangiitis ) 


OR (microscopic polyangiitis) 


OR (Wegener) OR (anca 


associated vasculitis) 


13 


 


Three of the 13 records identified in NHS EED have also been identified in 


MEDLINE, MEDLINE In-Process, EMBASE and EMBASE-alerts. 


Table 79: Search strategy EconLit 


Set  Key Terms  Results 


S1 microscopic polyangiitis 0 


S2 wegener’s disease 0 


S3 granulomatosis 


polyangiitis 


0 


S4 anca associated 


vasculitis 


0 


 


10.7.5 Details of any additional searches (for example, searches of 
company databases [include a description of each database]). 
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A search of Roche’s internal Publication database PubCenter on 05/02/2013 


yielded no additional results. PubCenter contains publically available articles 


along with company presented posters and abstracts. 


10.8 Appendix 11: Quality assessment of cost-effectiveness 
studies (section 7.1) 


No cost effectiveness studies were identified; therefore a complete quality 


assessment was not undertaken. 


10.9 Appendix 12: Search strategy for section 7.4 (Measurement 
and valuation of health effects) 


10.9.1 The specific databases searched and the service provider 
used (for example, Dialog, DataStar, OVID, Silver Platter), 
including at least: 


Medline, Medline In-Process, Embase, Embase Alerts, were searched using 


the database provider ProQuest. Databases Medline and Medline In-Process 


have been amalgamated in ProQuest and therefore the user needs only to 


make one selection to search both databases. This differs to other database 


providers such as OVID where Medline and Medline In-Process are listed as 


two separate databases.  


Econlit was searched and is provided by the American Economic Association. 


NHS EED was also searched and is provided by the Centre for Reviews and 


Dissemination 


10.9.2 The date on which the search was conducted. 


The systematic literature search was conducted on 04/02/2013. 


10.9.3 The date span of the search. 


No date limiter was used in this search strategy 


10.9.4 The complete search strategies used, including all the search 
terms: textwords (free text), subject index headings (for 
example, MeSH) and the relationship between the search 
terms (for example, Boolean). 
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Table 80: Search strategy used to search Medline, Medline In-Process, 


Embase and Embase Alerts 


Set# Searched  Databases Results 


S1 (wegener* NEAR/3 granulomatosis) OR 


(granulomatosis NEAR/3 polyangiitis) OR (wegener* 


NEAR/3 disease) 


Embase®, Embase® 


Alert, MEDLINE® 


18021 


S2 MJMESH.EXACT.EXPLODE("Wegener 


Granulomatosis:C.14.907.940.897.249.750") OR 


MJMESH.EXACT.EXPLODE("Wegener 


Granulomatosis:C.20.111.193.875") OR 


MJMESH.EXACT.EXPLODE("Wegener 


Granulomatosis:C.08.381.483.950") 


Embase®, Embase® 


Alert, MEDLINE® 


4267 


S3 MJEMB.EXACT.EXPLODE("Wegener 


granulomatosis") 


Embase®, Embase® 


Alert, MEDLINE® 


6061 


S4 s1 or s2 Embase®, Embase® 


Alert, MEDLINE® 


18021 


S6 s1 or s3 Embase®, Embase® 


Alert, MEDLINE® 


18021 


S7 s4 or s6 Embase®, Embase® 


Alert, MEDLINE® 


18021 


S8 (microscopic near/3 polyarteritis) OR (microsopic 


near/3 polyangiitis) 


Embase®, Embase® 


Alert, MEDLINE® 


447 


S9 MJEMB.EXACT.EXPLODE("microscopic 


polyangiitis") 


Embase®, Embase® 


Alert, MEDLINE® 


381 


S10 MJMESH.EXACT.EXPLODE("Microscopic 


Polyangiitis:C.20.111.193.750") OR 


MJMESH.EXACT.EXPLODE("Microscopic 


Polyangiitis:C.14.907.940.897.249.500") OR 


MJMESH.EXACT.EXPLODE("Microscopic 


Polyangiitis:C.14.907.253.329.600") OR 


MJMESH.EXACT.EXPLODE("Microscopic 


Polyangiitis:C.10.228.140.300.275.600") 


Embase®, Embase® 


Alert, MEDLINE® 


124 


S11 s8 or s9 Embase®, Embase® 


Alert, MEDLINE® 


803 


S12 s8 or s10 Embase®, Embase® 


Alert, MEDLINE® 


570 


S13 s11 or s12 Embase®, Embase® 


Alert, MEDLINE® 


840 


S14 MJMESH.EXACT("Anti-Neutrophil Cytoplasmic 


Antibody-Associated Vasculitis") 


Embase®, Embase® 


Alert, MEDLINE® 


286 


S15 MJEMB.EXACT.EXPLODE("ANCA associated 


vasculitis") 


Embase®, Embase® 


Alert, MEDLINE® 


835 


S16 anca near/3 associated near/3 vascul* Embase®, Embase® 


Alert, MEDLINE® 


2442 


S17 s14 or s16 Embase®, Embase® 


Alert, MEDLINE® 


2472 


S18 s15 or s16 Embase®, Embase® 


Alert, MEDLINE® 


2442 


S19 s17 or s18 Embase®, Embase® 2472 
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Alert, MEDLINE® 


S20 s19 or s13 or s7 Embase®, Embase® 


Alert, MEDLINE® 


20911 


S23 MJMESH.EXACT.EXPLODE("Quality-Adjusted Life 


Years:N.01.224.935.530.700") OR 


MJMESH.EXACT.EXPLODE("Quality-Adjusted Life 


Years:E.05.318.740.100.500.700") OR 


MJMESH.EXACT.EXPLODE("Life 


Tables:N.01.224.935.530") OR 


MJMESH.EXACT.EXPLODE("Life 


Tables:L.01.280.975.475") OR 


MJMESH.EXACT.EXPLODE("Life 


Tables:E.05.318.740.100.500") OR 


MJMESH.EXACT.EXPLODE("Quality-Adjusted Life 


Years:L.01.280.975.475.700") 


Embase®, Embase® 


Alert, MEDLINE® 


1993 


S36 MJEMB.EXACT.EXPLODE("life table") OR 


MJEMB.EXACT.EXPLODE("quality of working life") 


OR (MJEMB.EXACT.EXPLODE("Short Form 12") 


OR MJEMB.EXACT.EXPLODE("quality of life index") 


OR MJEMB.EXACT.EXPLODE("quality adjusted life 


year") OR MJEMB.EXACT.EXPLODE("Short Form 


8") OR MJEMB.EXACT.EXPLODE("Short Form 36") 


OR MJEMB.EXACT.EXPLODE("Short Form 20") OR 


MJEMB.EXACT.EXPLODE("quality of life")) 


Embase®, Embase® 


Alert, MEDLINE® 


51535 


S37 (self NEAR/3 administered NEAR/3 questionnaire) 


OR SF?36* OR (short NEAR/3 form NEAR/3 36) OR 


(short NEAR/3 form NEAR/3 12) OR (rand NEAR/5 


36 NEAR/5 item NEAR/5 health NEAR/5 survey) OR 


(rand NEAR/5 12 NEAR/5 item NEAR/5 health 


NEAR/5 survey) OR WHO?QOL?100 OR (WHO 


NEAR/3 QOL NEAR/3 100) OR EQ?5D* OR (euro 


NEAR/3 qol*) 


Embase®, Embase® 


Alert, MEDLINE® 


55635 


S38 euroqol* OR (health NEAR/5 related NEAR/5 quality 


NEAR/5 life) OR (quality NEAR/3 life) OR (quality 


near/4 adjusted near/4 life near/4 year) OR (utility 


near/3 value*) OR (utility near/3 score*) OR (time 


near/3 trade near/3 off) OR (standard near/3 gamble) 


OR ti(TTO) OR ti(SG) 


Embase®, Embase® 


Alert, MEDLINE® 


455630 


S49 MJEMB.EXACT.EXPLODE("cost utility analysis") Embase®, Embase® 


Alert, MEDLINE® 


738 


S51 s23 or s37 or s38 Embase®, Embase® 


Alert, MEDLINE® 


490064 


S52 s36 or s37 or s38 or s49 Embase®, Embase® 


Alert, MEDLINE® 


490661 


S53 s51 or s52 Embase®, Embase® 


Alert, MEDLINE® 


491368 


S54 s20 and s53 Embase®, Embase® 


Alert, MEDLINE® 


194 


S55 s54 Embase®, Embase® 


Alert, MEDLINE® 


158 


S56 s54 AND (human(yes) AND human(yes)) Embase®, Embase® 


Alert, MEDLINE® 


150 
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S57 s54 AND at.exact("Article" OR "Feature" OR "Patent" 


OR "Commentary" OR "Bibliography" OR "Technical 


Report" OR "Correction/Retraction" OR "Conference" 


OR "Correspondence" OR "Conference Proceeding" 


OR "Book" OR "Memoir/Personal Document" OR 


"Government & Official Document" OR 


"Dictionary/Glossary" OR "Interview" OR 


"Instructional Material/Guideline" OR "Directory" OR 


"Biography" OR "Reference Document" OR 


"Speech/Lecture" OR "Editorial" OR "Undefined" OR 


"Case Study" OR "News" OR "Conference Paper" 


OR "Report") 


Embase®, Embase® 


Alert, MEDLINE® 


109 


S58 s54 AND la.exact("English") Embase®, Embase® 


Alert, MEDLINE® 


145 


S59 s54 AND (human(yes) AND human(yes) AND 


at.exact("Article" OR "Feature" OR "Patent" OR 


"Commentary" OR "Bibliography" OR "Technical 


Report" OR "Correction/Retraction" OR "Conference" 


OR "Correspondence" OR "Conference Proceeding" 


OR "Book" OR "Memoir/Personal Document" OR 


"Government & Official Document" OR 


"Dictionary/Glossary" OR "Interview" OR 


"Instructional Material/Guideline" OR "Directory" OR 


"Biography" OR "Reference Document" OR 


"Speech/Lecture" OR "Editorial" OR "Undefined" OR 


"Case Study" OR "News" OR "Conference Paper" 


OR "Report") AND la.exact("English")) 


Embase®, Embase® 


Alert, MEDLINE® 


94 


 


Table 81: Search strategy for EED 


Set  Key Terms  Results 


S1 (granulomatosis polyangiitis ) OR 


(microscopic polyangiitis) OR (Wegener) 


OR (anca associated vasculitis) 


13 


 


Three of the 13 records identified in NHS EED have also been identified in 


MEDLINE, MEDLINE In-Process, EMBASE and EMBASE-alerts. 


Table 82:Search strategy EconLit 


Set  Key Terms  Results 


S1  microscopic polyangiitis 0 


S2 wegener’s disease 0 


S3 granulomatosis polyangiitis 0 


S4 anca associated vasculitis 0 
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10.9.5 Details of any additional searches (for example, searches of 
company databases [include a description of each database]). 


A search of Roche’s internal Publication database PubCenter on 04/02/2013 


yielded no additional results. Pubcenter contains publically available articles 


along with company presented posters and abstracts. 


10.9.6 The inclusion and exclusion criteria. 


Exclusion Criteria 


 Records not relating to humans  


 Records not written in the English language  


 Patient population inappropriate (≤18 years old)  


 No usable utility or HRQoL values reported for patients with GPA or 


MPA  


 Systematic reviews/therapy reviews  


 Studies of less than <30 patients with GPA or MPA 


 Studies of QOL of patient’s spouses/carers/significant relationship 


 Studies that measured the quality of life of co-morbidities potentially 


associated with MPA or GPA 


Inclusion Criteria 


 Any geographical location 


 Utility terms (HRQoL, utility values, utility scores) reported in the 


abstract, including any articles where utilities are directly derived using 


the standard gamble or the time trade off approach or indirectly derived 


using generic preference instruments (including but not limited to EQ-


5D, SF-36, SF-12) or disease specific preference instruments.) 


 Article must directly report usable utility values 
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 Measurement of HRQoL in patients receiving any intervention for the 


treatment of GPA or MPA 


 


10.9.7 The data abstraction strategy. 


Data were exported from ProQuest into a PDF. 


10.10 Appendix 13: Resource identification, measurement and 
valuation (section 7.5) 


The following information should be provided. 


10.10.1 The specific databases searched and the service provider 
used (for example, Dialog, DataStar, OVID, Silver Platter), 
including at least: 


Medline, Medline In-Process, Embase, Embase Alerts, were searched using 


the database provider ProQuest. Databases Medline and Medline In-Process 


have been amalgamated in ProQuest and therefore the user needs only to 


make one selection to search both databases. This differs to other database 


providers such as OVID where Medline and Medline In-Process are listed as 


two separate databases.  


Econlit was searched and is provided by the American Economic Association. 


NHS EED was also searched and is provided by the Centre for Reviews and 


Dissemination. 


10.10.2 The date on which the search was conducted. 


The systematic literature search was conducted on 05/02/2013. 


10.10.3 The date span of the search. 


No date limiter was used in any search strategy 


10.10.4 The complete search strategies used, including all the search 
terms: textwords (free text), subject index headings (for 
example, MeSH) and the relationship between the search 
terms (for example, Boolean). 
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Set  Key terms Results 


S1 MJEMB.EXACT.EXPLODE("health care utilization") OR 


(MJEMB.EXACT.EXPLODE("cost control") OR 


MJEMB.EXACT.EXPLODE("cost utility analysis") OR 


MJEMB.EXACT.EXPLODE("cost minimization analysis") OR 


MJEMB.EXACT.EXPLODE("cost benefit analysis") OR 


MJEMB.EXACT.EXPLODE("cost effectiveness analysis") OR 


MJEMB.EXACT.EXPLODE("cost of illness") OR 


MJEMB.EXACT.EXPLODE("economic evaluation")) OR 


(MJEMB.EXACT.EXPLODE("hospital purchasing") OR 


MJEMB.EXACT.EXPLODE("hospital finance") OR 


MJEMB.EXACT.EXPLODE("hospital cost") OR 


MJEMB.EXACT.EXPLODE("hospitalization cost") OR 


MJEMB.EXACT.EXPLODE("hospital running cost")) OR 


(MJEMB.EXACT.EXPLODE("drug utilization") OR 


MJEMB.EXACT.EXPLODE("drug cost")) 


59412 


S3 (resource NEAR/3 utili?ation) OR (nhs NEAR/3 cost*) OR (national near/5 


health near/5 service near/5 cost) OR (cost near/3 benefit near/3 analysis) OR 


(cost near/3 effectiveness near/3 analysis) OR (cost near/3 illness) OR (cost 


near/3 control) OR (financial near/3 management) OR (health near/3 care 


near/3 cost) OR (health near/3 care near/3 finan*) 


553790 


S7 (hospital NEAR/3 cost*) OR (cost* NEAR/3 minimi?ation NEAR/3 analysis) OR 


(cost* NEAR/3 estimate*) OR (unit* NEAR/3 cost*) OR (resouce near/3 


valuation) OR (resource near/3 use) 


151101 


S8 (MJMESH.EXACT.EXPLODE("Resource Allocation") OR 


MJMESH.EXACT.EXPLODE("Health Care Rationing:I.01.261.750.500") OR 


MJMESH.EXACT.EXPLODE("Relative Value Scales:N.04.452.313.500")) OR 


(MJMESH.EXACT.EXPLODE("Costs and Cost Analysis") OR 


MJMESH.EXACT.EXPLODE("Cost Control") OR 


MJMESH.EXACT.EXPLODE("Cost Allocation") OR 


MJMESH.EXACT.EXPLODE("Economics, Pharmaceutical") OR 


MJMESH.EXACT.EXPLODE("Cost Savings")) 


50104 


S9 s1 or s8 109516 


S10 s3 or s7 630547 


S11 s9 or s10 663990 


S12 (wegener* NEAR/3 granulomatosis) OR (granulomatosis NEAR/3 polyangiitis) 


OR (wegener* NEAR/3 disease) 


18023 


S13 MJMESH.EXACT.EXPLODE("Wegener 


Granulomatosis:C.14.907.940.897.249.750") OR 


MJMESH.EXACT.EXPLODE("Wegener Granulomatosis:C.20.111.193.875") 


OR MJMESH.EXACT.EXPLODE("Wegener 


Granulomatosis:C.08.381.483.950") 


4267 


S14 MJEMB.EXACT.EXPLODE("Wegener granulomatosis") 6063 


S15 s1 or s2 18023 


S16 s1 or s3 18023 


S17 s4 or s5 18023 


S18 (microscopic near/3 polyarteritis) OR (microsopic near/3 polyangiitis) 447 


S19 MJEMB.EXACT.EXPLODE("microscopic polyangiitis") 382 


S20 MJMESH.EXACT.EXPLODE("Microscopic Polyangiitis:C.20.111.193.750") OR 


MJMESH.EXACT.EXPLODE("Microscopic 


124 
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Polyangiitis:C.14.907.940.897.249.500") OR 


MJMESH.EXACT.EXPLODE("Microscopic 


Polyangiitis:C.14.907.253.329.600") OR 


MJMESH.EXACT.EXPLODE("Microscopic 


Polyangiitis:C.10.228.140.300.275.600") 


S21 s7 or s8 804 


S22 s7 or s9 570 


S23 s10 or s11 841 


S24 MJMESH.EXACT("Anti-Neutrophil Cytoplasmic Antibody-Associated 


Vasculitis") 


286 


S25 MJEMB.EXACT.EXPLODE("ANCA associated vasculitis") 837 


S26 anca near/3 associated near/3 vascul* 2446 


S27 s13 or s15 2476 


S28 s14 or s15 2446 


S29 s16 or s17 2476 


S30 s18 or s12 or s6 20917 


S31 s30 and s11 68 


S32 s31 73 


S33 s31 AND (human(yes) AND human(yes)) 67 


S34 s31 AND la.exact("English") 64 


S35 s31 AND (human(yes) AND human(yes) AND la.exact("English")) 63 


 


Table 83: Search strategy EED 


Set  Key Terms  Results 


S1 (granulomatosis polyangiitis ) 


OR (microscopic polyangiitis) 


OR (Wegener) OR (anca 


associated vasculitis) 


13 


 


Three of the 13 records identified in NHS EED have also been identified in 


MEDLINE, MEDLINE In-Process, EMBASE and EMBASE-alerts. 


Table 84: Search strategy EconLit 


Set  Key Terms  Results 


S1 microscopic polyangiitis 0 


S2 wegener’s disease 0 


S3 granulomatosis 


polyangiitis 


0 


 


10.10.5 Details of any additional searches (for example, searches of 
company databases [include a description of each database]). 
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A search of Roche’s internal literature database PubCenter on 05/02/2013 


yielded no additional results. PubCenter contains publically available articles 


along with company presented posters and abstracts 


10.10.6 The inclusion and exclusion criteria. 


Inclusion Criteria 


 Records not relating to humans  


 Records not written in the English language  


 Studies that look at resource utilization of treating patients with either 


MPA or GPA  


 Any study in any geographical location 


 


Exclusion Criteria 


 Any geographical location 


 Studies that do not look at resource utilization of treating patients with 


either MPA or GPA  


10.10.7 The data abstraction strategy. 


Data were exported from ProQuest into a PDF  





