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Summary 


CTI Life Sciences (CTILS) are in receipt of the Appraisal Consultation Document (ACD) for 


pixantrone and remain committed to working with NICE to ensure that pixantrone can be 


made available to those patients in England and Wales for whom there is no licensed 


alternative treatment option at this time.   


Following review of the document, we believe that there are four issues to address in the 


document, broadly separated as: 


 Those regarding the patient population (Section 1) 


o Retrospective histological review of disease (Section 1a) 


o Prior use of rituximab (Section 1b) 


 Those regarding the trial design of PIX301 (Section 2) 


 Those regarding the clinical effectiveness of pixantrone (Section 3) 


 Those specifically relating to the model (Section 4) 


The clinical aspects of the ACD are addressed in detail in the remainder of this document. 
 
The comments of the Evidence Review Group (ERG) on the model have been noted and 
where applicable, addressed in a revision of the model submitted with this response. 
 
In addition, CTILS would like to highlight to the Committee that pixantrone has been granted 
a European Medicines Agency (EMA) licence via the central authorisation process and as 
such, pixantrone was not subject to a UK Marketing Authorisation (MA) process, therefore 
reference to a UK MA in the ACD is incorrect. 
 
Furthermore the conditional licence via the EMA process was granted based on the benefit 
in third and fourth line and not fifth line and beyond for which the EMA noted there was no 
benefit demonstrated. Given the potential for interpretation and the importance that CTILS 
be responsible in assuring it is promoting only within the licensed population CTILS engaged 
regulatory counsel to review the SPC and EPAR and CHMP correspondences. That review 
confirmed that the licensed patient population excludes use in fifth line or beyond.   It is for 
this reason that the model has been developed using the subgroup of patient receiving third 
or fourth line therapy.  CTILS would also like to respectfully point out that research into 
treatment practices by physicians in England demonstrates physicians do not tend to treat 
patients beyond fourth line offering such patients participation in clinical trials or palliative 
care.  
 
CTILS look forward to continue working with the NICE process to gain a positive 
recommendation for pixantrone and hope that this response document and accompanying 
model assist the Committee in its review. 
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Section 1: Population under consideration 


The ACD reflected the considerable discussion and debate surrounding the appropriate 
patient population from the Phase III study PIX301 which should be used to inform the 
clinical and cost effectiveness of pixantrone.  Specific sections of the ACD which refer to this 
issue are discussed in detail below. 
 
 


ACD Section 4.5 Licensed indication 


The Committee noted that, although the UK marketing authorisation is for multiply relapsed 
or refractory disease and states that the benefit of pixantrone treatment in fifth-line or later 
treatment has not been demonstrated, this did not necessarily restrict use of pixantrone to 
third- and fourth-line treatment. It was aware that the intention-to-treat population included 
patients whose tumour histology would make them ineligible for treatment with pixantrone 
according to the terms of the UK marketing authorisation, and that these ineligible patients 
accounted for around 10% of the total trial population. The Committee concluded that, 
although the PIX301 study included a high proportion of patients eligible for treatment under 
the terms of the UK marketing authorisation, the intention-to-treat population of PIX301 was 
not appropriate for evaluation and decision-making. 
 
CTILS would like to highlight a part of the European Public Assessment Report (EPAR) for 
pixantrone 1,2 to the Committee.  The latter part of this (underlined), we believe clearly limits 
the use to third or fourth line patients only: 
 
This benefit needs to be further confirmed by a phase III study. The indication has been reworded 
with the statement “benefit of pixantrone treatment has not been established in patients when used as 
fifth line or greater chemotherapy in patients who are refractory to last therapy”. This proposed 
indication reflects the available data and is considered acceptable 
 


CTILS would also contend that the patient population presented is applicable to the decision 
problem as patients failing four prior lines of therapy for aggressive B-cell NHL are not 
offered further therapy but rather are considered for clinical trials or palliative care, this is 
noted below: 
  


1. It is highly unusual for patients with diffuse large B-cell lymphoma (DLBCL) to be 
treated beyond 4 lines of therapy in the UK at the current time. 


2. To the best of my knowledge I am unaware of any licensed agent for use in the 3rd 
and 4th line setting. 3 


 
 


Section 1a: Histological confirmation of disease 


The question of the disease status of patients in the PIX301 trial is mentioned multiple times: 
 


ACD Section 3.50 


The ERG carried out exploratory sensitivity analyses to investigate the impact of alternative 
assumptions or parameters on the manufacturer’s cost-effectiveness results. The ERG 
judged the population with aggressive B-cell lymphoma confirmed by central independent 
pathological review for all lines of treatment in the PIX301 trial to be the most relevant to the 
decision problem (because it excluded patients who were later found to have disease that 
was not relevant to the decision problem [for example, indolent disease]) and used it in all its 
exploratory analyses. 
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ACD Section 3.10 


“The manufacturer considered the first of these groups, the post-hoc subgroup of patients 
with aggressive B-cell lymphoma confirmed by onsite pathological review, to be similar to the 
population eligible for treatment according to pixantrone’s UK marketing authorisation, and 
indicated that this formed the basis of population in the base case of its cost-effectiveness 
analysis (however, it should be noted that the manufacturer stated that its economic 
evaluation focused on those who had received 2 or 3 previous therapies; see section 3.19 
for details).” 
 


ACD Section 4.6 


The Committee heard from the clinical specialists that this was not representative of UK 
clinical practice, in which multidisciplinary team review is routine and specimens are 
examined by 2 or 3 pathologists 
 
It noted that the Evidence Review Group (ERG) had also been advised by clinical specialists 
that a population with disease confirmed by central independent pathological review was 
more relevant to UK clinical practice. It also noted that a considerable proportion of patients 
were excluded after the central independent pathological review (for example, if indolent 
disease had been confirmed) 
 


ACD Section 4.11 


The Committee recalled the clinical specialists’ and ERG’s opinion that the central 
independent pathological review mirrored clinical practice in the UK more closely than onsite 
pathological review. It noted that the retrospective central independent pathological review 
had excluded a sizeable proportion of patients originally included in the trial but later found 
not to have aggressive disease. In light of the breadth of the UK marketing authorisation 
(see section 2.1), it agreed that that it was more appropriate to evaluate all lines of treatment 
in the PIX301 
 


ACD Section 3.40 


The ERG viewed the data from the post-hoc subgroup of patients with aggressive B-cell 
non-Hodgkin’s lymphoma that was histologically confirmed by central independent 
pathological review to be more relevant to the marketing authorisation and the decision 
problem in the NICE scope than the other 2 subgroups categorised 
 
The ERG noted that retrospective central independent pathological review revealed 23% of 
patients receiving pixantrone and 29% of patients receiving a comparator in the intention-to-
treat population had disease that was subsequently determined not to be aggressive. 
 


ACD Section 3.43 


The ERG considered that an important limitation of the manufacturer’s base-case analysis 
was that it used data from patients whose disease had not been histologically confirmed as 
aggressive. The ERG indicated that the subgroup of patients with aggressive B-cell non-
Hodgkin’s lymphoma confirmed by central independent pathological review for all lines of 
treatment in the PIX301 trial was the most informative to the decision problem because it 
excluded patients who were later found to have disease 
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However, the ERG noted that the manufacturer’s estimate of cost-effectiveness in this 
patient population was highly uncertain because it used post-hoc subgroup data and 
because the subgroups were not powered to detect a difference in efficacy between 
treatment with pixantrone and the comparators. 
 


ACD Section 4.18 Plausibility of ICER 


The Committee therefore agreed that, based on currently available evidence, the most 
plausible ICER would be for pixantrone compared with treatment of physician’s choice in 
people who had aggressive B-cell lymphoma confirmed by central independent pathological 
review. Having agreed this, it decided that the population should not be restricted to third- or 
fourth-line treatment, in line with the UK marketing authorisation 
 
 
 
The retrospective review of histology (HITT) was included in the PIX301 protocol as a 
sensitivity analysis.  In PIX301 consensus for aggressive histology was reached in 77% and 
71% of patients in pixantrone and comparator arm respectively.    
 
The difficulty of categorising patients retrospectively is well described in literature 4-6, with a 
consistent pattern of disagreement between experts with a discordance rate reported 
between 21% and 42% of cases reviewed.  The results noted above in the PIX301 study are 
consistent with these findings in the scientific literature. 
 
The Committee appears to be mistaken in the belief that the retrospectively determined 
(HITT) B-cell subgroup is one of the relevant patient population subsets, due to 36 patients 
in the ITT population subsequently being identified as having low grade NHL.   
 
The pathologic review panel only reached consensus on 13 patients as having low grade or 
indolent NHL (recognising that in transformed indolent disease tissue samples can have 
areas of indolent NHL and not contain samples of transformed aggressive histology). 
   
For the remaining 23 patients, the panel could not reach consensus on the histologic 
subtype with one pathologist noting DLBCL another renal cell and the third Hodgkins as a 
single example.  Again consistent with that reported in the scientific literature. 
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Section 1b: Prior use of rituximab 


The prior use of rituximab in patients enrolled in the PIX301 trial is mentioned multiple times: 
 


ACD Section 3.35 


The ERG had concerns about the generalisability of the PIX301 trial population to clinical 
practice in England and Wales. It noted that only 7 out of 140 patients in the trial were 
recruited from the UK. The remaining patients were recruited from North America (n=8), 
Western Europe (n=31) and the rest of the world (n=94). It further noted that patients from 
Western Europe were heavily pretreated and may have had more severe disease than 
patients typically eligible for treatment with pixantrone in the UK. 
3.36: The ERG had concerns about the potential effect of previous rituximab treatment on 
the response to pixantrone in UK clinical practice because rituximab is given as part of 
standard first-line treatment in the UK 
 


ACD Section 3.36 


“The ERG noted that about 50% of patients had previously received treatment with a 
biological agent (for example, rituximab)” 
 


ACD Section 4.8 


The Committee then discussed more specifically the impact of previous rituximab treatment 
on response to any subsequent treatment. It again noted the clinical specialists’ opinion that 
patients with relapsed or refractory non-Hodgkin’s lymphoma who have previously received 
rituximab are less likely to respond to later lines of treatment than those who have not. The 
Committee noted the results of the manufacturer’s subgroup analyses, which showed a 
reduced benefit in patients who had previously received rituximab. It was also aware of the 
specific obligation to the European Medicines Agency in pixantrone’s UK marketing 
authorisation, which stipulated that an additional trial was required to confirm the clinical 
benefit in patients who have previously received rituximab. The Committee concluded that 
there was considerable doubt over the clinical benefit of pixantrone in patients who had 
previously received rituximab, and that this applied to virtually all patients with relapsed or 
refractory aggressive B-cell lymphoma in England and Wales. 
 
 
CTILS have noted the concerns raised by the Committee and have submitted a revised 
model both with and without prior use of rituximab, alongside this response.  The key results 
from this model are shown in the economic response document.  CTILS would also like to 
draw attention to the EPAR1,2 for pixantrone which specifically commented on the prior use 
of rituximab. 
 
While it was noted in the (EPAR) that: 
"There is limited data in patients previously treated with rituximab (38 patients in the Pixuvri arm and 
39 patients in the comparator arm)." 


 
The EPAR stated that:  
"The results in the rituximab pre-treated patients still showed superior treatment benefit with Pixuvri 
over the comparator for overall response rate (31.6% with Pixuvri versus 17.9% with the comparator) 
and median progression-free survival (3.3 months with Pixuvri versus 2.5 months with the 
comparator)." 
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Further, the conclusions drawn by the CHMP were: 
"Modern treatment strategies of aggressive lymphoma generally include rituximab upfront and the 
consideration of high dose chemotherapy followed by a stem cell transplant in eligible patients. This 
means that almost all patients suffering from a second or later relapse in Europe have been exposed 
to rituximab, and eligible patients also to a stem cell transplant. In the PIX301 study, only 
approximately 55% of patients were previously treated with rituximab and 15% had undergone 
transplantation, with a marked geographically skewed distribution as the corresponding fractions in 
the Western Europe/US and Rest of world regions are 91% vs. 37% and 28% vs. 8%, respectively. 
 
Response rates to pixantrone were superior to comparator irrespective of prior rituximab use (32% vs. 
18%, 50% vs. 10% pixantrone vs. comparator, with and without prior rituximab respectively). 


 
An evaluation of these data by the number of regimens patients had received prior to study entry 
showed small impact of prior rituximab therapy on the treatment effect in patients who received 2 prior 
lines of therapy (50% vs. 0%, 50% vs. 13.3%, pixantrone vs. comparator with and without prior 
rituximab use). Similar results were observed with patients who received 3 prior lines of therapy (40% 
vs. 18.8%, 44.4% vs. 6.3%, and pixantrone vs. comparator, with or without prior rituximab use)."  


 
Although the outcome was not as favourable as in the patients without prior rituximab the PFS was 
still more favourable in the pixantrone arm versus the comparator arm regardless of prior rituximab 
use, particularly in patients with only two prior regimens. These data support the efficacy of pixantrone 
in patients that have received prior rituximab and up to 3 prior treatment regimens.  
 
The subgroup analysis data show that the advantage of pixantrone over comparator detected in the  
ITT population is lower in the group of patients pre-treated with rituximab and diminishes further with  
increasing number of prior regimens. The results seen for Western European patients are explained  
partly by more heavily pre-treated patients and, importantly, by a higher prevalence of prior rituximab  
therapy. Still, in the group of pre-treated patients with rituximab, pixantrone shows a numerically  
better effect than the comparator in patients pre-treated with up to 3 regimens. This benefit needs to  
be further confirmed by a phase III study. The indication has been reworded with the statement  
“benefit of pixantrone treatment has not been established in patients when used as fifth line or greater  
chemotherapy in patients who are refractory to last therapy”. This proposed indication reflects the  
available data and is considered acceptable 


 
The latter point clearly indicates that it is not the intention of the CHMP to recommend 
pixantrone for use as fifth line or later. 
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Section 2: Trial design 


A number of comments referred to the trial design of the Phase III study PIX301 and these 
are addressed in the section below. 
 


ACD Section 3.38 Power of the study 


The ERG was concerned about the statistical power of PIX301 to detect a difference 
between treatment groups. According to the manufacturer’s revised power calculation, 81% 
power with 70 patients per group (the intention-to-treat population) would be achieved if the 
true proportion of patients with complete or unconfirmed complete response was 22% in the 
pixantrone group and 5% in the comparator group. However, the observed proportions of 
patients with a complete or unconfirmed complete response in the intention-to-treat 
population were 20.0% in the pixantrone group and 5.7% in the comparator group. The ERG 
noted that the difference between groups did not always reach statistical significance, and 
that results of the analyses in the subgroups confirmed by central independent pathological 
review should be interpreted with caution because they are likely to be underpowered to 
detect a difference between treatment groups. For these reasons, the ERG had reservations 
about whether pixantrone had been shown to have superior efficacy in the PIX301 trial. 
 
Power is normally used for the planning of the study under certain assumptions. When a 
study reached results, it is the p-value that determines the probability of success and power 
is no longer relevant.  The study was originally powered under a conservative assumption 
(i.e. 10% difference of CR/Cru between the treatments).7  At the time of primary analysis 
PIX301 demonstrated a statistically significant (p=0.021) higher CR/CR rate of 17% (22% in 
pixantrone vs. 5% in comparator), i.e. there is only 2.1% chance that this result is not true.    
 


ACD Section 3.24 Patient reported outcomes 


There were no patient-reported outcomes in the PIX301 trial and the manufacturer did not 
identify any utility data for any line of treatment in aggressive non-Hodgkin’s lymphoma in its 
systematic literature review for studies on health-related quality of life 
 
Patient reported outcomes have not been collected in this disease area to date.  However, 
recognising the need for such data, CTI Life Sciences are considering a potential 
amendment to the post marketing commitment trial protocol Phase III study (PIX306) such 
that newly enrolled patients will complete the EORTC QLQ-C30.  This will enable their 
quality of life to be quantified and converted into a health related quality of life value through 
the use of the EORTC-8D. 8  
 


ACD Section 3.37 and 4.9 Comparators 


3.37 The ERG considered whether the treatments of physician’s choice in the PIX301 trial 
represented UK clinical practice. Following input from its clinical specialists, the ERG noted 
that there is no consensus on which chemotherapy regimens should be used after second-
line treatment fails and that there is a lack of comparative data on their clinical effectiveness. 
The ERG concluded that this meant the choice of treatment in the comparator arm of the 
PIX301 trial was unlikely to be a key issue. It also concluded that the small number of 
patients receiving each treatment meant that the choice of treatment in the comparator 
group could not be reliably analysed. 
 
4.9 The Committee discussed whether the comparator arm (treatment of physician’s 
choice) in the PIX301 trial was relevant to clinical practice in England and Wales. It heard 
from clinical specialists that apart from the PIX301 trial, there was no evidence base for 
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selecting a third- or fourth-line treatment for multiply relapsed or refractory aggressive B-cell 
non-Hodgkin’s lymphoma and that there was wide variation in UK clinical practice. The 
Committee noted that 45% of patients in the comparator arm of PIX301 had received 
oxaliplatin but heard from the clinical specialists that oxaliplatin was rarely used in this 
setting in the UK and was aware that the cost of oxaliplatin would be overestimated by the 
British National Formulary (BNF). The Committee further heard that gemcitabine was now 
routinely used in this setting in the UK but that only 1 patient in PIX301 had received it. 
Nevertheless, the Committee concluded that although there was some uncertainty in the 
proportions, all of the comparators used in the treatment of physician’s choice arm in the 
PIX301 trial were clinically relevant, and the comparator arm was therefore acceptable for 
decision-making. 
 
 
Unlike pixantrone, the benefit of gemcitabine or other agents either alone or in combination 
with rituximab has never been studied in a randomised clinical comparative trial rendering 
data limited to small single arm studies which produced results similar to that of the 
comparator arm of PIX301 and inferior to the results achieved with pixantrone monotherapy.  
 
Because of the lack of standard of care in the third and fourth line treatment setting, 
physicians in the UK utilise a variety of agents including gemcitabine (14%), bendamustine 
(15%) lenalidamide (5%), bortezomib (3%), fludarabine/cyclophosamide (9%), 
gemcitabine/oxaliplatin (7%).  None of which are approved therapies in this disease and 
have the evidenced based results of a randomised clinical trial like pixantrone.  Due to the 
lack of effective agents 19% of UK physicians offer no therapy for this patient population.9  
 


ACD Section 4.4 CRu as an endpoint 


The Committee heard from the clinical specialists that although this end point would have 
been acceptable when the trial began in 2004, positron emission tomography (PET) scans 
have made unconfirmed complete response obsolete. 
 
The definition for unconfirmed complete response (CRu) is a lesion with >75% reduction in 
bi-parametal measure but <100%.  In that setting it is unclear if the residual radiographic 
abnormality is in fact residual tumour or scar tissue. In 2007 the IWG criteria added PET 
scanning to resolve such uncertainties and removed CRu from its classification.   
 
However if one examines the duration of CR or CRu in PIX301 the median duration was 9.5 
months with 67% of patients who achieved either a CR or CRu alive at 2 years of study 
follow-up.   Placed in context of these data the change in nomenclature should not render 
the endpoint results “obsolete”. 
 
CTI Life Sciences would like to note that the CRu correlated with OS and this further 
validates the CRu data. 
 
CRu as stated were generally short in the comparator arm, but CRu and CR were consistent 
in the pixantrone arm; CRu remained a predictor of prolonged OS and PFS. 
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Section 3: Clinical effectiveness of pixantrone 


The comments addressed previously in Sections 1 and 2 of this response document are 
relevant to the subsequent conclusions on the clinical effectiveness of pixantrone.  Specific 
comments referring to clinical efficacy demonstrated in the Phase III study PIX301 are 
addressed in the section below. 
 


ACD Section 3.38 Study end points 


However, the observed proportions of patients with a complete or unconfirmed complete 
response in the intention-to-treat population were 20.0% in the pixantrone group and 5.7% in 
the comparator group. 
 
This was the primary endpoint of the trial in the intent to treat population and was met with 
statistical significance (p=0.021) and was the basis of approval by the EMA. 
 


ACD Section 3.38 and 3.39 Clinical efficacy 
 
ERG had reservations about whether pixantrone had been shown to have superior efficacy 
in the PIX301 trial. Consequently, it felt that results from the full trial population might not 
reflect the benefit of pixantrone in patients with aggressive B-cell lymphoma 
 
In recognition of the concerns regarding clinical efficacy, CTILS have provided the results 
from the PIX301 trial for the HITT population for all lines of therapy and for the HITT 
population third and fourth line only, the latter of which is in line with the license. Both are 
presented both with and without prior rituximab in a separate document. 
 
In addition, CTILS would like to remind the committee of the procedure preceding conditional 
marketing authorisation for pixantrone:  
 
Article 14(7) of the EMA Regulation provides that a conditional authorisation may be granted 
for a medicinal product if related cumulative obligations are met. The purpose of grant of a 
conditional marketing authorisation is to permit medicinal products to reach patients with 
unmet medical needs earlier than might otherwise be the case. Conditional authorisation 
also ensures that additional data on a product are generated, submitted, assessed and 
acted upon. 
 
The procedure related to grant of a conditional marketing authorisation is provided in 
Regulation (EC) No 507/2006.11 Article 4(1) of this Regulation provides that: 
 
"A conditional marketing authorisation may be granted where the Committee finds that, although 
comprehensive clinical data referring to the safety and efficacy of the medicinal product have not 
been supplied, all the following requirements are met: 
 
(a) the risk-benefit balance of the medicinal product, as defined in Article 1(28a) of Directive 
2001/83/EC , is positive; 
 
(b) it is likely that the applicant will be in a position to provide the comprehensive clinical data; 
 
(c) unmet medical needs will be fulfilled; 


 
(d) the benefit to public health of the immediate availability on the market of the medicinal product 
concerned outweighs the risk inherent in the fact that additional data are still required." 


 
Article 4(2) of the Regulation continues that: 
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"For the purposes of paragraph 1(c), 'unmet medical needs' means a condition for which there exists 
no satisfactory method of diagnosis, prevention or treatment authorised in the Community or, even if 
such a method exists, in relation to which the medicinal product concerned will be of major 
therapeutic advantage to those affected." 


 
These provisions demonstrate that a conditional marketing authorisation shall only be 
provided in relation to a medicinal product where the CHMP find that the criteria provided in 
Article 4(1) of the Regulation have been fulfilled 
 
In the CHMP Assessment Report 1 it is concluded that: 
 
"There is a lack of approved and standard of care pharmacological treatment for patients with multiply 
relapsed or refractory aggressive NHL and there is a need in this patient population that could be 
fulfilled with the proposed medicinal product. The CHMP concluded that the product fulfils an unmet 
medical need due to the lack of available alternative treatments in this population." 


3
 


 
In the Assessment Report, the CHMP examined whether the cumulative obligations provided 
in Article 4.1 of Regulation (EC) No 507/2006 were fulfilled by pixantrone. The Committee 
concluded that this was the case and, as a result of this assessment, a conditional marketing 
authorisation was granted for pixantrone in which it was acknowledged that, although 
additional clinical data was necessary, the product could fulfil an unmet medical need in 
patients suffering from multiply relapsed or refractory aggressive NHL due to the lack of 
available alternative treatments in this population. 
 
The conditional marketing authorisation for pixantrone was reviewed and renewed in March 
2013 by the EMA who noted that “The CHMP having reviewed the available information on  
the status of the fulfilment of Specific Obligations and having confirmed the positive benefit risk 
balance, is of the opinion that the quality, safety and efficacy of this medicinal product continue to be 
adequately and sufficiently demonstrated and therefore recommends the renewal of the conditional 
MA for Pixuvri”


12
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Section 4: Issues surrounding the economic model 


ACD Section 3.23 Inclusion of mean time on treatment 


Other data from the PIX301 trial that were used to inform the model were mean dose for the 
comparator treatments plus sex, body surface area and mean time on treatment. 
 
The mean time on treatment was not among the data used from the PIX301 trial that were 
used to inform the model. It should be deleted from this section. 
 


ACD Section 3.31 Sensitivity analyses 


The manufacturer tested the robustness of the model using one-way sensitivity analyses and 
reported that the key drivers of the cost-effectiveness estimates produced using its economic 
model were the parametric fitting methodology for progression-free survival and overall 
survival, the utility estimate for the stable or no progression health state, the time horizon 
and the cost of pixantrone. The manufacturer noted that when the effect of pixantrone 
relative to treatment of physician’s choice was overestimated using the 2.5% lower CI for 
progression-free survival, pixantrone dominated treatment of physician’s choice (that is, 
gave a greater benefit at lower cost). Conversely when the effect of pixantrone was 
underestimated using the 97.5% upper CI, the ICER increased to £90,914 per QALY gained. 
 
The distributions fitted to progression-free and overall survival were fitted separately to the 
pixantrone and the comparator arm, since the hazard curves crossed each other multiple 
times and the shape of the hazard functions was different in the two treatment arms, 
suggesting the use of treatment as predictor was not appropriate. Thus in the one-way 
sensitivity analyses, it was not the “effect of pixantrone relative to the treatment of 
physician’s choice” that was estimated, but the effect of changing the parameters of the fitted 
distribution using the Cholesky decomposition separately for each treatment arm. The set of 
one-way sensitivity analyses (depicted on the tornado diagram) do not represent a potential 
lower and upper value of the ICER due to the overly simplistic nature of the analyses. For 
example, in this case the progression-free survival curve for pixantrone is unlikely to change 
without the same curve changing for the comparator arm also. 
 


ACD Section 3.49 Presentation of results 


The ERG stated that the manufacturer’s base-case cost-effectiveness results were 
generated deterministically rather than probabilistically (that is, mean values rather than 
distributions were used to inform the value of each parameter). However, the ERG noted 
that probabilistic cost-effectiveness results could be assessed using the manufacturer’s 
model. It noted that the mean probabilistic ICER of £28,846 per QALY gained (incremental 
costs £17,900; incremental QALYs 0.62) was highly consistent with the manufacturer’s 
deterministic ICER of £28,423 per QALY gained (incremental costs £17,638; incremental 
QALYs 0.62). Nevertheless, the ERG considered the wide 95% confidence interval, which 
ranged from pixantrone dominating treatment of physician’s choice (that is, it was more 
effective and less costly) to £308,681 per QALY gained, to show substantial uncertainty in 
the manufacturer’s cost-effectiveness results. The ERG also noted that pixantrone was less 
effective than treatment of physician’s choice in approximately 9% of the 5000 simulations, 
and pixantrone was dominated in 0.22% of simulations (that is, it was less effective and 
more expensive). 
 
The results were generated both deterministically and probabilistic in the model, and were 
reported according to the NICE STA template, i.e. deterministic results were reported in 
sections 7.7.4-7.7.6, and probabilistic results in section 7.7.8. Probabilistic results are 
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depicted with scatterplot and cost-effectiveness acceptability curves as required by the 
template and the NICE Methods guideline.13 
 
To report the full results, beside the scenarios that were not advantageous for pixantrone, all 
the scenarios should be included, such as:  


 Pixantrone was less costly in 29% of simulations vs. less effective in 9% of 
simulations 


 Pixantrone was more effective and more costly in 70% of simulations 


 Pixantrone was dominant, i.e. more effective and less costly in 20% of simulations 
vs. dominated in 0.22% of simulations 


 


ACD Section 4.16 Inclusion of Quality of Life 


The Committee discussed how quality of life had been incorporated into the manufacturer’s 
model. It heard from the clinical specialists that patients with multiply relapsed or refractory 
aggressive non-Hodgkin’s lymphoma (who are generally aged over 60 years) would have 
reduced quality of life compared with people of a similar age who were otherwise healthy. 
The Committee then heard from the ERG that the manufacturer’s utility values for patients 
receiving first-line treatment for aggressive non-Hodgkin’s lymphoma were higher than those 
for healthy older adults in the UK. The Committee then reviewed the utility values selected 
by the ERG for its exploratory analyses, which were for patients receiving third-line treatment 
for chronic lymphocytic leukaemia. The Committee heard from the clinical specialists that 
although these patients might have a similar quality of life to those receiving third- or fourth-
line treatment for aggressive non-Hodgkin’s lymphoma, there were differences between the 
2 conditions (such as increased infections with chronic lymphocytic leukaemia) that could 
mean these utility values were too low. The Committee agreed that the manufacturer’s utility 
values were likely to overestimate the quality of life for patients receiving third- or fourth-line 
treatment for relapsed or refractory aggressive non-Hodgkin’s lymphoma. Conversely, it 
decided that the ERG’s utility values were likely to underestimate the quality of life for this 
population. The Committee therefore concluded that, because of the utility values used, the 
manufacturer’s cost-effectiveness estimates for any given population would be too low and 
the ERG’s too high, and that the true cost effectiveness estimate would lie somewhere in the 
range between the two. 
 
The ACD mentions, that the utility values selected by the ERG were for patients receiving 
third-line treatment. However these utilities were for last line of treatment, i.e. from third line 
upwards.  
 
The clinical specialists thought, that CLL patients have different quality of life to those with 
aNHL, partly due to the different symptoms associated with infection. At the ACD Committee 
meeting clinical specialists also mentioned, that the quality of life in aNHL depends more on 
the response than on the treatment line. 
 
Furthermore, CTI Life Sciences recognised, that the utility values selected for base case in 
the Manufacture’s submission is potentially an overestimation. As a result a range of values 
for sensitivity analysis ranging from 0.47-0.85 were provided. 
 
Based on the opinion of clinical experts at the NICE Committee Meeting renal cell carcinoma 
has been deemed to have the most similar quality of life implications. Thus utilities used in 
second-line and subsequent treatment of advanced and/or metastatic renal cell carcinoma 
has been incorporated in the revised model as base case. 
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ACD Section 3.49 and 3.53 Issues surrounding confidence intervals 


The ERG undertook probabilistic sensitivity analyses in the population of patients with 
aggressive B-cell lymphoma confirmed by retrospective central independent pathological 
review and found that the mean probabilistic ICER was £62,000 per QALY gained. It noted 
that the ICER had a 95% chance of falling between pixantrone dominating treatment of 
physician’s choice and £373,454 per QALY gained. The ERG observed that the wide 
confidence interval associated with the probabilistic ICER reflected the uncertainty about the 
data used in the manufacturer’s economic evaluation. The ERG also noted that these 
analyses do not account for treatment potentially being less effective in patients previously 
treated with rituximab. 
 
The numbers quoted from the Evidence Review Group (ERG) report for the confidence 
intervals surrounding the incremental cost-effectiveness ratio (ICER) do not demonstrate 
uncertainty around the ICER and thus the numbers present a factual inaccuracy.  
 
As previously noted to the ERG no consensus has been reached on the most appropriate 
methodology to calculate credible intervals around the ICER14 due to the inherent complexity 
of the ratio having alternative interpretations when falling in different quadrants of the 
scatterplot15. Various methods have been proposed and challenged. However the 
consensus remains, that due to the limitations of CIs, or credible intervals15 for ICERs, the 
CEAC is a more appropriate way of representing uncertainty around the ICER than 
CIs.14,15,16 
 
The ERG seemed to have estimated the CIs with the following steps: 


 Setting ICERs indicating that pixantrone is dominant over treatment of physician’s 
choice to an extreme negative value; 


 Setting ICERs indicating that pixantrone is dominated by TPC to an extreme positive 
value; 


 The ICERs were then ordered smallest to largest;  


 And the 2.5% and 97.5% percentiles selected; that is, the 125th and 4,875th ICERs 
in the list.  


 
The ERG has attempted to address the difference in interpretation of ICERs in the different 
quadrants of the scatterplot by using extreme negatives for simulations falling in the north-
west quadrant (pixantrone is dominant) and extreme positives in the ICERs falling in the 
south-east quadrant (pixantrone is dominated). However by using the abovementioned 
approach ICERs falling in the north-east quadrant (pixantrone is more costly and more 
effective) and ICERs falling in the south-west quadrant (pixantrone is less costly and less 
effective) have been grouped together. Whilst both ICERs in the south-west and north-east 
quadrant carry a positive sign their interpretation is very different. Values in the north-east 
quadrant represent the ICERs that, depending on the threshold, support pixantrone whilst 
those in the south-west quadrant represent the ICERs supporting the comparator. 
 
Yet the same magnitude of importance has been given to simulations falling in the north-east 
and south-west quadrants resulting in the “upper confidence level” calculated to be from a 
simulation in the south-west quadrant as displayed in Appendix 1 and Figure 1 below.  
 
For observations falling in the south-west quadrant (i.e. pixantrone more costly and less 
effective) the incremental QALY for the comparator versus pixantrone is very small, resulting 
in a large ICER. As expected, due to this most of these simulation will fall in the in the 90th 
percentile and above when conducting a simple ranking exercise as above (Figure 1). As 
these values have a different interpretation, combining the results with different implications 
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for decision represents a biased picture around the uncertainty of the cost-effectiveness of 
pixantrone.  
 
For example if only the ICERs from the north-east quadrant (where pixantrone is more 
effective and more costly) were ranked in the same manner described by the ERG then the 
estimated 95% CI of the ICER of pixantrone versus standard of care would be £3,945-
£84,563. If only the ICERs from the south-west quadrant (where pixantrone is less costly 
and less effective) were ranked in the same manner then the estimated 95% CI of the ICER 
of standard of care versus pixantrone would be £34,279-£4,692,844. 
 
Consequently the confidence intervals presented in the report around the ICER derived from 
the probabilistic analysis are misleading and should be removed.  
 
Both in the NICE13 and ISPOR17 modelling guidelines a confidence interval around ICER is 
not considered an appropriate method to demonstrate uncertainty due to the issues around 
the different interpretation of the four quadrants. In the most recent NICE methods guidance 
it is noted that “appropriate ways of presenting uncertainty in cost-effectiveness data 
parameter uncertainty include confidence ellipses and scatter plots on the cost-effectiveness 
plane and cost-effectiveness acceptability curves. The presentation of cost-effectiveness 
acceptability curves should include a representation and explanation of the cost-
effectiveness acceptability frontier. Uncertainty should also be presented in tabular form. In 
addition to details of the expected mean results (costs, outcomes and ICERs), the probability 
that the treatment is cost effective at maximum acceptable ICERs of £20,000–£30,000 per 
QALY gained and the error probability (that the treatment is not cost effective) should also 
be presented, particularly when there are more than 2 alternatives.” 
 
Figure 1 Distribution of quadrants falling in each percentile as ordered by the ERG 


 
 
 
 
 


  


0


20


40


60


80


100


120


N
u


m
b


e
r 


o
f 


si
m


u
la


ti
o


n
s 


Percentile 


North-West South-West North-East South-East







CTI Life Sciences response to ACD for pixantrone 30 April 2013 


Page 16 of 17 
 


References 
 
1 European Medicines Agency: European Public Assessment Report/CHMP 


assessment report for Pixuvri 
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-
_Public_assessment_report/human/002055/WC500127970.pdf 


 
2 Péan E et al. The European Medicines Agency Review of Pixantrone for the 


Treatment of Adult Patients with Multiply Relapsed or Refractory Aggressive Non-
Hodgkin’s B-Cell Lymphomas: Summary of the Scientific Assessment of the 
Committee for Medicinal Products for Human Use. The Oncologist published online 
April 24 2013 


 
3 Personal communication.  Dr Steve Robinson, Consultant Oncologist, University 


Hospital, Bristol. 
 
4 Jones S.E. et al. Histopathologic Review of Lymphoma Cases from the Southwest 


Oncology Group.  Cancer 39:1071 – 1076, 1977 
 
5 Matasar M. J. et al. Expert second-opinion pathology review of lymphoma in the era 


of the World Health Organization classification.  Annals of Oncology 23:159 – 166, 
2012 


 
6 Stel H. V. et al Therapy-Relevant Discrepancies between Diagnosis of Institutional 


Pathologists and Experienced Hematopathologists in the Diagnosis of Malignant 
Lymphoma.  Path. Res. Pract. 184: 242 – 247, 1989 


 
7 Pettengell R, Coiffier B, Narayanan G, et al. 2012. Pixantrone dimaleate versus other 


chemotherapeutic agents as a single-agent salvage treatment in patients with 
relapsed or refractory aggressive non-Hodgkin lymphoma: a phase 3, multicentre, 
open-label, randomised trial. Lancet Oncol. Jul;13(7):696-706.  


 
8 Rowen et al.  Comparison of Generic,Condition-Specific, and Mapped Health State 


Utility Values for Multiple Myeloma Cancer.  Value in Health 15: 1059 – 1068, 2012  
 
9 Kantar Health. Research conducted on treatment regimens in NHL 2013 
 
10 Pettengell R. et al.  Pixantrone monotherapy in histologically confirmed, relapsed or 


refractory aggressive B-cell Non- Hodgkin Lymphoma: Post hoc analysis from a 
Phase III trial. Abstract accepted for presentation at European Haematology 
Association Congress in June 2013 


 
11  Commission Regulation (EC) No 507/2006 of 29 March 2006 on the conditional 


marketing authorisation for medicinal products for human use falling within the scope 
of Regulation (EC) No 726/2004 of the European Parliament and of the Council 


 
12 European Medicines Agency:  Pixuvri Procedural steps taken and scientific 


information after the authorisation 
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-
_Procedural_steps_taken_and_scientific_information_after_authorisation/human/002
055/WC500130375.pdf 


 
13 National Institute for Health and Care Excellence: Guide to Methods of Technology 


Appraisal 2013 



http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Public_assessment_report/human/002055/WC500127970.pdf

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Public_assessment_report/human/002055/WC500127970.pdf

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Procedural_steps_taken_and_scientific_information_after_authorisation/human/002055/WC500130375.pdf

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Procedural_steps_taken_and_scientific_information_after_authorisation/human/002055/WC500130375.pdf

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Procedural_steps_taken_and_scientific_information_after_authorisation/human/002055/WC500130375.pdf





CTI Life Sciences response to ACD for pixantrone 30 April 2013 


Page 17 of 17 
 


 
14 Wang H and Zhao H. A Study on Confidence Intervals for Incremental Cost-


Effectiveness Ratios. Biometrical Journal 50 (2008) 4, 505–514 
 
15 Briggs AH, Claxton K, Sculpher MJ. Decision modelling for health economic 


evaluation. Oxford: Oxford University Press; 2006. 
 
16 Maiwenn J. Al.  Cost-Effectiveness Acceptability Curves Revisited. 


PharmacoEconomics (2013) 31:93–100 
 
17  Briggs A, Weinstein C, Fenwick E, Karnon J, Sculpher M, Paltiel D, Model Parameter 


Estimation and Uncertainty: A Report of the ISPOR-SMDM Modeling Good Research 
Practices Task Force-6, Value in Health 15 (2012) 835– 842 


 
 
 
 


 








Page 1 of 9 
 


 


 


Response to: 


NATIONAL INSTITUTE FOR HEALTH 


AND CLINICAL EXCELLENCE 


 


 


Appraisal Consultation Document 


 


Pixantrone monotherapy for treating 


relapsed or refractory aggressive non-


Hodgkin's lymphoma [ID414] 


 


 


Prepared by:  


CTI Life Sciences 


 


30 April 2013 


  







CTI Life Sciences response to ACD for pixantrone 30 April 2013 


Page 2 of 9 
 


Summary 


CTI Life Sciences (CTILS) are in receipt of the Appraisal Consultation Document (ACD) for 


pixantrone and remain committed to working with NICE to ensure that pixantrone can be 


made available to those patients in England and Wales for whom there is no licensed 


alternative treatment option at this time.   


Following review of the document, we believe that there are four issues to address in the 


document this response presents additional information for the Committee to consider. 


 Those regarding the patient population (Section 1) 


o Retrospective histological review of disease (Section 1a) 


o Prior use of rituximab (Section 1b) 


 Those regarding the trial design of PIX301 (Section 2) 


 Those regarding the clinical effectiveness of pixantrone (Section 3) 


 Those specifically relating to the model (Section 4) 


 
The comments of the Evidence Review Group (ERG) on the model have been noted and 
where applicable, addressed in a revision of the model submitted with this response. 
 
Furthermore the conditional licence via the EMA process was granted based on the benefit 
in third and fourth line and not fifth line and beyond for which the EMA noted there was no 
benefit demonstrated. Given the potential for interpretation and the importance that CTILS 
be responsible in assuring it is promoting only within the licensed population CTILS engaged 
regulatory counsel to review the SPC and EPAR and CHMP correspondences. That review 
confirmed that the licensed patient population excludes use in fifth line or beyond.   It is for 
this reason that the model has been developed using the subgroup of patient receiving third 
or fourth line therapy.  CTILS would also like to respectfully point out that research into 
treatment practices by physicians in England demonstrates physicians do not tend to treat 
patients beyond fourth line offering such patients participation in clinical trials or palliative 
care.  
 
Based on the assessment above and the efficacy data presented in Table 5 (Section 3 of 
this document, page 8) CTILS would also request that the Committee reassess their 
decision on end of life status for pixantrone. 
 
CTILS look forward to continue working with the NICE process to gain a positive 
recommendation for pixantrone and hope that this response document and accompanying 
model assist the Committee in its review. 
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Section 1: Patient population 


Section 1b: Prior use of rituximab 


The prior use of rituximab in patients enrolled in the PIX301 trial is mentioned multiple times: 
 
CTILS have noted the concerns raised by the Committee and have submitted a revised 
model both with and without prior use of rituximab, alongside this response.  The key results 
from this model are shown in Table 1.   
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Table 1: Summary of results from the revised economic model with subgroup analysis for HITT population and with and without prior use of 
rituximab and ITT population 


  


Technology 
Total 


costs (£) 
Total 


LYG 
Total 


QALYs 
Incremental 


costs (£) 
Incremental 


LYG 
Incremental 


QALYs 
ICER (£) 


(LYG) 
ICER (£) 


(QALYs) 


HITT 3rd and 4th line  


Undiscounted 
pixantrone £67,578 1.98 1.46 £20,917 0.80 0.62  £26,125 £33,551 
Comparator £46,662 1.18 0.83 


  
      


Discounted 
pixantrone £62,073 1.77 1.31 £18,675 0.67 0.53  £27,720 £35,326 
Comparator £43,398 1.10 0.78 


  
      


HITT all lines with prior rituximab 


Undiscounted 
pixantrone £42,766 1.08 0.80 £474 - 0.01 0.03  Dominated £15,993 
Comparator £42,292 1.09 0.77 


  
      


Discounted 
pixantrone £40,913 1.01 0.75 £2,244 0.01 0.04  £151,951 £52,178 
Comparator £38,669 1.00 0.71 


  
      


HITT 3
rd


 or 4th line prior rituximab 


Undiscounted 
pixantrone £50,084 1.26 0.93 £8,918 0.25 0.22  £35,270 £40,767 
Comparator £41,165 1.01 0.71 


  
      


Discounted 
pixantrone £47,607 1.17 0.87 £9,170 0.23 0.20  £39,243 £45,282 
Comparator £38,437 0.94 0.66 


  
      


HITT all lines without prior rituximab 


Undiscounted 
pixantrone £64,882 1.83 1.34 £17,053 0.59 0.47  £28,729 £36,525 
Comparator £47,828 1.24 0.87 


  
      


Discounted 
pixantrone £59,331 1.64 1.20 £15,531 0.50 0.40  £30,882 £38,937 
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Technology 
Total 


costs (£) 
Total 


LYG 
Total 


QALYs 
Incremental 


costs (£) 
Incremental 


LYG 
Incremental 


QALYs 
ICER (£) 


(LYG) 
ICER (£) 


(QALYs) 


Comparator £43,800 1.13 0.80 
  


      
ITT 3rd and 4th line 


Undiscounted 
pixantrone £97,576 2.83 2.05 £22,552 0.90 0.70  £25,035 £32,345 
Comparator £75,024 1.93 1.35 


  
      


Discounted 
pixantrone £84,703 2.42 1.76 £18,494 0.71 0.56  £26,093 £33,272 
Comparator £66,209 1.71 1.20 


  
      


  


 


  


  


  


 
 
 
  







Page 6 of 9 
 


Section 3: Clinical effectiveness 


ACD Section 3.38 and 3.39 Clinical efficacy 
 
ERG had reservations about whether pixantrone had been shown to have superior efficacy 
in the PIX301 trial. Consequently, it felt that results from the full trial population might not 
reflect the benefit of pixantrone in patients with aggressive B-cell lymphoma 
 
In recognition of the concerns regarding clinical efficacy, CTILS would like to remind the 
Committee of the results from the PIX301 trial for the HITT population for all lines of therapy 
and for the HITT population third and fourth line only, the latter of which is in line with the 
license. Both are presented both with and without prior rituximab. 
 
Table 2: Summary of efficacy for HITT population all lines of therapy, without prior rituximab 


10
 


 


 Pixantrone (n=50) Comparator (n=47) HR (95% CI) 


CR/Cru, n (%) 9 (18) 4 (8.5) - 


CR, n (%) 7 (14)* 0 - 


ORR† 18 (36)* 8 (17) - 


Median PFS, months‡ 5.6 2.5 0.51 (0.33,0.78) 


Median OS, months‡ 8.1 6.3 0.72 (0.45,1.13) 


*pixantone vs comparator p < 0.05 


HR=hazard ratio 


†Responses included patients with complete, unconfirmed complete, or partial response 


‡Kaplan-Meier analysis  
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Table 3: Summary of efficacy for HITT population third or fourth lines of therapy, without prior 
rituximab 


10
 


 


 Pixantrone (n=39) Comparator (n=39) HR (95% CI) 


CR/Cru, n (%) 9 (23.1)* 2 (5.1) - 


CR, n (%) 7 (17.9)* 0 - 


ORR† 17 (43.6)* 5 (12.8) - 


Median PFS, months‡ 5.7 2.8 0.44 (0.27,0.71) 


Median OS, months‡ 11.9 7.0 0.67 (0.4,1.12) 


*pixantone vs comparator p < 0.05 


HR=hazard ratio 


†Responses included patients with complete, unconfirmed complete, or partial response 


‡Kaplan-Meier analysis  


 
 
Table 4: Summary of efficacy for HITT population all lines of therapy, with prior rituximab 


 


 Pixantrone (n=30) Comparator (n=26) HR (95% CI) 


CR/Cru, n (%) 6 (20) 3 (11) - 


CR, n (%) 5 (17) 0 - 


ORR† 9 5 - 


Median PFS, months‡ 3.5 (0.7-24.0) 4.6 (0.1-24.0) 0.66 (0.38,1.14) 


Median OS, months‡ 6.0 (0.8-24.0) 4.6 (0.1-24.0) 0.85(0.48,1.50) 


*pixantone vs comparator p < 0.05 


HR=hazard ratio 


†Responses included patients with complete, unconfirmed complete, or partial response 


‡Kaplan-Meier analysis  
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Table 5: Summary of efficacy for HITT population third or fourth lines of therapy, with prior 
rituximab 


 


 Pixantrone (n=25) Comparator (n=25) HR (95% CI) 


CR/Cru, n (%) 6 (24) 1 (4) - 


CR, n (%) 5 (20)* 0 - 


ORR† 11 3 - 


Median PFS, months‡ 4.3 2.8 0.83 (0.46, 1.50) 


Median OS, months‡ 10.2 6.1 0.90 (0.47,1.75) 


*pixantone vs comparator p < 0.05 


HR=hazard ratio 


†Responses included patients with complete, unconfirmed complete, or partial response 


‡Kaplan-Meier analysis  


 
Based on the results in Table 5, and as noted at the beginning of this document, CTILS 
would request that end of life status for pixantrone is reviewed. 
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Section 4: Issues surrounding the economic model 


As mentioned previously various modifications have been implemented in the model: 


 The AE disutilities recommended by ERG have been included; 


 According to the recently published (4th April 2013) Guide to the methods of 
technology appraisal 20131, the drug prices have been taken from the eMIT 
database; 


 Utilities for the two health states have been revised using those from renal cell 
carcinoma 2nd and subsequent line treatment.  


 The following subgroups have been incorporated:  
o HITT patient populations with patients starting 3rd/4th line according to the MA,  
o HITT patient populations with patients who had prior rituximab treatment and 


were starting on 3rd/4th line,  
o HITT patient populations on any line of treatment for sensitivity analyses, 
o HITT patient populations with patients who had prior rituximab treatment and 


were starting on any line of treatment for sensitivity analysis, 
 
In the subgroup analyses the following inputs were modifies based on the patient level data 
from the PIX301 trial: 


 Kaplan-Meier curve estimates and the parameters and variance-covariance matrices 
of the distributions for progression-free survival 


 Kaplan-Meier curve estimates and the parameters and variance-covariance matrices 
of the distributions for overall survival 


 Kaplan-Meier curve estimates for treatment discontinuations 


 AE rate for all HITT populations are assumed to be the same as for the HITT all lines 
patient population 


Assumptions reported in the Manufacturer submission would apply for these subgroups also. 
 
 


 








 


 
 


Lymphoma Association, BO Box 386, Aylesbury HP20 2GA 
 


 
 


Response to the appraisal consultation document 
Pixantrone monotherapy for treating relapsed or refractory  


aggressive non-Hodgkin lymphoma 
 


 
The Lymphoma Association notes the conclusions drawn by the Appraisal 
Committee not to recommend pixantrone within its marketing authorisation.  
 
This decision will no doubt be a disappointment to people who don’t respond well to, 
or relapse after, two standard courses of lymphoma treatment. People in this 
situation, as the committee acknowledged, face an incredibly difficult future. The 
treatment options currently used in England and Wales have no stronger or more 
conclusive evidence to support their use than the technology under review. . This 
makes it difficult to draw any useful conclusions, including the conclusion not to 
approve pixantrone, which may still be a useful drug and does appear to be quite 
well tolerated and acceptable to patients. 
 
Specific comments and observations 
 
3.44 The difficulty in finding appropriate utility weights for this multiply treated group 
of patients emphasises the need for manufacturers and researchers to include QoL 
data in study design. Patients should not be left feeling that decisions that potentially 
affect their treatment at such a difficult stage of their lives are being based on 
assumptions, divided opinions and lack of evidence. 
 
3.47 Although it may not make much difference to the ICER, the manufacturer’s 
exclusion of costs associated with treating leukopenia and thrombocytopenia seems 
appropriate as costs for febrile neutropenia and neutropenia not causing fever are 
included and it is unlikely that additional costs would be incurred for patients having 
reductions in their other white blood cell counts. It is also very unlikely that patients 
with thrombocytopenia would need a platelet transfusion. 
 
4.8 Clearly it is important to complete this trial to confirm benefit in patients 
previously treated with rituximab as soon as possible as this is an important 
consideration and highly relevant to current UK clinical practice. 
 
4.11 and 4.15  We are very concerned at the decision that “the sub group with 
aggressive B-cell lymphoma confirmed by central independent review was the most 
appropriate for decision-making” rather than restricting the assessment to third- and 
fourth-line treatment. The marketing authorisation excludes treatment at fifth-line and 
it is unlikely that patients who have been so heavily pre-treated would achieve a 
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meaningful response. It would be more reflective of clinical practice to exclude 
treatment at fifth and subsequent line from the sub-group for decision-making. 
 
 
Conclusion 
 
The Lymphoma Association fully supports evidence-based practice. At the same 
time, we are aware that there is a huge unmet need for this patient population and 
that clinicians and their patients are currently making difficult treatment decisions 
based on limited and scant clinical evidence. We had therefore hoped that the only 
licensed treatment currently available for this difficult and badly served patient 
population would gain NICE approval. 
 
It is regrettable that PIX301 does not more closely match current clinical practice in 
England and Wales where all patients receive rituximab as part of their first and 
second line therapy, and that the appraisal committee did not feel that the trial 
results were sufficiently powered to enable approval. 
 
There is a clear and pressing need for further research to assess whether pixantrone 
would be effective for patients who have already received the standard NHS 
treatments. While it is encouraging that the manufacturer is continuing with research 
as required as part of the marketing authorisation, it may not prove easy to recruit 
the number of patients needed to achieve sufficiently powered trials to demonstrate 
positive effect clearly enough to achieve NICE approval. 
 
Taking a pragmatic viewpoint, it is therefore disappointing that a series of 
weaknesses  in PIX301 have undermined the validity of what had appeared to be 
promising data. This means that the only licensed treatment for this patient 
population will not be available and leaves a large unmet need, with patients either 
receiving treatments for which there is no clinical evidence or palliative care.   
 
We urge the manufacturer and NICE to seek a pragmatic way forward to improve the 
treatment options for this badly served group of patients. 
 
 
 
Lymphoma Association 
30 April 2013 
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1 May 2013  
 
Dear XXXXXXXXXXX 
 
Re: Pixantrone monotherapy for the treatment of relapsed or refractory aggressive non-Hodgkins 
lymphoma [ID414] – Appraisal Consultation Document (ACD) 
 


The Royal College of Physicians (RCP) plays a leading role in the delivery of high quality patient care by 
setting standards of medical practice and promoting clinical excellence.  We provide physicians in the 
United Kingdom and overseas with education, training and support throughout their careers.  As an 
independent body representing over 28,000 Fellows and Members worldwide, we advise and work with 
government, the public, patients and other professions to improve health and healthcare.  


 
I write on behalf of the NCRI/RCP/RCR/ACP/JCCO who work together to respond jointly to NICE oncological 
Technology Appraisals. We are grateful for the opportunity to review the above ACD and would like to make 
the following comments. 
 
The Appraisal Committee’s decision not to recommend pixantrone within its marketing authorisation will be 
a disappointment both for clinicians and for those many patients  who do not respond well to, or relapse,  
following two lines of standard aggressive lymphoma treatment. Depending on age and fitness these 
patients are actively palliated with single agent or combination chemotherapy for which there is no evidence 
base. Few patients can access or are eligible for clinical trials and most at this stage of their disease are 
discharged back from cancer centres or by preference are managed locally in a District General Hospital.  
Although in the technology under review, the prospective randomised study is small and underpowered for 
PFS and OS, it provides a platform on which to rationalise care and to combine and develop new agents in 
this area of urgent unmet clinical need.  
 
The reported CR rate in DLBCL rituximab failures (30%) are among the best reported in Phase 1 and 2 trials 
to date. The closest competitor, lenalidomide has a response rate of 19.2% and a CRR of 11.2% in the DLBCL 
population (Wiernik et al. JCO 2008; 26:1-6). Clinically it is important that patients who responded to the 
drug did so after 2 cycles so patients are not exposed to ineffective therapy both from a toxicity and cost-
efficacy viewpoint. This does not seem to have been factored into the modelling but should be considered 
due the impact on costs. 
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Our experts believe that the committees decision to restrict the analysis to “the sub group with aggressive B-
cell lymphoma confirmed by central independent review ” does not bear rigorous analysis.  Certainly 
considering only the HITT population very much reduces the power of an already small trial.  Such trials will 
always be difficult to conduct due to the small population at risk, the rapidity of disease progression and that 
given the palliative nature of care patients wish to be treated closer to home. 
 
To better reflect UK clinical practice, we would vigorously recommend restricting the assessment to third- 
and fourth-line treatment and exclude treatment at fifth and subsequent lines from the sub-group for 
decision-making. As reflected in the Pix301 trial these patients do not achieve meaningful responses. In 
addition, this would be in keeping with the marketing authorisation which excludes treatment at fifth-line.  
The cost efficacy of the model might be greatly improved if these additional lines were not included. 
 
Furthermore, as regards histology, the HITT population was a retrospectively defined subset of the ITT 
population. The 74% - 77% consensus is consistent with the high end reported in the scientific literature 
(Matasar et al. Ann Oncol 2012; 23:159-166).  The complete complement of diagnostic slides may not be 
provided for a central retrospective review. For example, 18 of the 32 patients for which consensus of 
aggressive histology could not be reached had no or insufficient material available for review in the study. To 
say these were indolent and that HITT was the appropriate population for decision-making is not 
scientifically supported as the HITT results were consistent with the ITT results below;  
 


 HITT B-Cell 3rd 4th line (n=39/39)  ITT B-cell 3rd 4th line (N=50/49) 


CR/CRu 23% v 5% 28% v 4% 


ORR 43% v 13% 48% v 12 % 


PFS 5.7m v 2.8m 5.8m v 2.8m 


OS 11.9 v 7.0 (+4.9m) 13.9 v 7.8 (+6.1m) 


 
This data instead substantiates that the missing patients from the HITT population are behaving as the 
histologically confirmed aggressive NHL patients and so should not be excluded from the analyses, further 
reducing the power of the study. 
 
Prior Rituximab use also shows the same directional magnitude of benefit in the ITT as the HITT population 
so to restrict decision making to the rituximab only pretreated histologically confirmed group may be 
misleading, as shown in the following data set;  
  


 HITT B-Cell 3rd 4th line + 
Rituximab (n=20/18) 


 ITT B-Cell 3rd 4th line + 
Rituximab(n=25/25) 


CR/CRu  30% v 5.6% 24% v 4% 


ORR  45% v 11% 44% v 12% 


PFS 5.4m v 2.8m 4.3m v 2.8m 


OS 7.5m v 5.4 (+2.1m) 10.2 v 6.1 (+4.1m) 


 
We believe that the data demonstrates a similar benefit in the ITT population as the HITT population in 
patients previously exposed to rituximab, inferring concordance of histology again, justifying analysis of the 
larger ITT population.   
 
It is difficult to conclude that ‘the range of comparators may well not be representative of current clinical 
practice in England and Wales’, given that there is no evidence base for standard of care. Choice of agent, 
now as in 2004, is based on the personal experience of the physician, patient choice and access to novel 
agents. The lack of evidence is reflected is the change in frequency with which some of the comparators 
available within the trial (eg gemcitabine, rituximab, etoposide, orally bioavailable platinum) are being used 
today and that any novel agent that can be accessed is being given to these patients. No individual cytotoxic 
agent has shown superiority over another, so in our view, the only important difference in practice  is that in 
2013 all patients will have received prior rituximab. 







 
Clearly, it is important to complete the current prospective trial to confirm benefit for Pixantrone in patients 
previously treated with rituximab as soon as possible. The relevance of the trial to current UK clinical 
practice is reflected in the NCRN adoption of the study. However, for those patients ineligible for or unable 
to access the trial, we urge the manufacturer and NICE to revise their current decision such that the only 
licensed treatment currently available for this difficult to treat and badly served patient population are able 
to gain access to an evidence based and active drug.  
 
Yours sincerely 
 
XXXXXXXXX 
XXXXXXXXX 
 
XXXXXXXXXXXXX 
XXXXXXXX 
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Dear XXXX 
 
Thank you for sending me this document, I entirely agree with the report on the 
Committee's discussions and their conclusions 
 
Andrew McMillan 


 








Comments on the ACD Received from the Public through the 
NICE Website 


 
Name XXXX XXXXXXX 


Role NHS Professional 


Other role  


Location England 


Conflict no 


Notes I have Attended a medical advisory meeting for Pixantrone in 
Dec 2012 and recieved payment. Approx £300..cant remember 
amount but would be happy to let you know if you so wish 


Comments on individual sections of the ACD: 


Section 1 
(Appraisal Committee's 
preliminary 
recommendations) 


in my experience of managing pts with aggressive lymphomas 
only a small minority would receive more than 4 lines of therapy 


Section 4 
( Consideration of the 
evidence) 


In Uk biopsy samples are either seen by a routine pathologist 
and then reviewed by a second pathologist with expertise in 
lymphoma or seen by one pathologist with expertise in 
lymphoma (usually in a lab where they could confer with other 
experts if there is doubt on diagnosis). The latter will become 
the norm. Expecting 2 or 3 pathologists to see each specimen 
is not realistic. Its the expertise which matters. Drug seems very 
expensive for a palliative treatment but then NICE approves lots 
of drugs for palliation in oncology at graet cost 
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The Evidence Review Group’s (ERG) comments are numbered in accordance with CTI Life Sciences’ 


responses to the Appraisal Committee Document (ACD) as outlined in the document forwarded to the 


National Institute for Health and Care Excellence (NICE) dated 30
th
 April 2013. 


In summary, the ERG considers the key points to be: 


 Based on the licensed indication and UK clinical practice, the ERG considers it important to 


evaluate patients with retrospective histological confirmation of aggressive B-cell non-


Hodgkin’s lymphoma (NHL) and who had previously received treatment with rituximab. The 


ERG considers it appropriate to evaluate patients receiving pixantrone as a third or fourth line 


treatment as a subgroup. 


 The deterministic cost-effectiveness results associated with this patient population 


(incremental cost-effectiveness ratio [ICER]: £46,389; Inc. costs: £9,394; Inc. quality 


adjusted life years [QALYs]: 0.20) are likely to be accompanied by substantial uncertainty. 


Section 1: Population under consideration 


1. Licensed indication 


The manufacturer asserts that the report issued by the European Medicines Agency (EMA) outlining 


the conditional marketing authorisation clearly limits the use of pixantrone to third and fourth line 


treatment.  


The conditional marketing authorisation available on the EMA website states:
(1)


 


“Pixuvri is indicated as monotherapy for the treatment of adult patients with multiply relapsed or 


refractory aggressive Non-Hodgkin B-cell Lymphomas. The benefit of pixantrone treatment has not 


been established in patients when used as fifth line or greater chemotherapy in patients who are 


refractory to last therapy.”  


Within the response to ACD, the manufacturer has provided additional clarification around the 


marketing authorisation based on review of the Summary of Product Characteristics, European Public 


Assessment Reports (EPAR) and Committee for Medicinal Products for Human Use (CHMP) 


correspondences by “regulatory counsel”. The manufacturer states that the “review confirmed that the 


licensed patient population excludes use in fifth line or beyond”. The ERG considers it important to 


note that the wording of the conditional marketing authorisation available on the EMA website
(1)


 


remains as cited above. Therefore, the ERG maintains that the wording of the conditional approval 


does not specifically preclude use of pixantrone as a fifth or subsequent line treatment of aggressive 


B-cell NHL. However, the ERG recognises that it is implicit that, because of the paucity of evidence 


on the clinical effectiveness of pixantrone in this line of therapy, pixantrone is unlikely to be used in 
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this setting. In addition, as the manufacturer identifies, clinical expert opinion is that people with 


aggressive B-cell NHL rarely receive fifth-line treatment. 


Taken together, the ERG acknowledges that it is appropriate to evaluate patients receiving pixantrone 


as a third or fourth line treatment as a distinct subgroup. The ERG presented these data for the 


population with retrospective histological confirmation of aggressive B-cell NHL in the report 


submitted to NICE on 13th February 2013. The ERG reiterates that it does not consider number of 


prior lines of treatment to be the key issue relevant to the UK population likely to be eligible for 


treatment with pixantrone.  


1a: Histological confirmation of disease 


In PIX301, patients were initially evaluated histologically for aggressive NHL at the pathology 


laboratory of the individual participating sites. Subsequently, histology was retrospectively reviewed 


at a central laboratory, where consensus from two of three pathologists was required to confirm a 


diagnosis of aggressive NHL. The manufacturer deemed it impractical to carry out central histological 


review prior to study entry, citing the unstable nature of aggressive NHL and the urgent need for 


treatment in this patient group as obstacles to central review before enrolment. The manufacturer 


highlights that retrospective review of histology was included in the PIX301 protocol as a sensitivity 


analysis.  


PIX301 included patients with aggressive de novo or transformed NHL, which includes subtypes of 


NHL not derived from B-cells. Based on the conditional marketing authorisation and statements in the 


manufacturer’s original submission, the ERG determined that results for those with aggressive B-cell 


NHL would be more relevant than the full trial population of PIX301. Additionally, based on clinical 


expert feedback on typical UK practice in confirmation of a diagnosis of aggressive B-cell NHL, the 


ERG determined that the subgroup of patients with retrospective histological confirmation of disease 


would be more generalisable to patients in the UK. The ERG’s clinical experts fed back that, initially, 


a patient has a biopsy at their local hospital, where the local pathologist (who might not be a 


lymphoma specialist) diagnoses and subtypes the lymphoma. Subsequently, the sample is sent to a 


tertiary referral unit where it is centrally reviewed by a specialist haematopathologist. An NHS 


Professional submitting an online comment on the ACD reported that biopsy samples are typically 


reviewed by a pathologist with expertise in lymphoma, which supports the opinion of the ERG’s 


clinical experts. The ERG acknowledges that it is unlikely that a biopsy sample would be reviewed by 


2 or 3 clinicians, as occurred in central review in PIX301. However, based on the experts’ comments, 


the ERG asserts that biopsy samples are likely to undergo review by at least one clinician specialising 


in NHL before treatment commences.  
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In PIX301, consensus for aggressive histology was reached in 77% and 71% of patients in the 


pixantrone and comparator groups, respectively. The ERG agrees with the manufacturer that 


difficulties associated with retrospective categorisation of patients have been identified but, for the 


reasons outlined above, maintains that patients with retrospective histological confirmation of 


aggressive B-cell NHL and who received prior rituximab treatment is the most relevant population to 


the decision problem that is the focus of this Single Technology Appraisal (STA). 


1b: Prior use of rituximab 


The ERG was unable to identify the statements below in the EPAR, as reported by the manufacturer: 


“There is limited data in patients previously treated with rituximab (38 patients in the Pixuvri arm and 


39 patients in the comparator arm)”; 


“The results in the rituximab pre-treated patients still showed superior treatment benefit with Pixuvri 


over the comparator for overall response rate (31.6% with Pixuvri versus 17.9% with the comparator) 


and median progression-free survival (3.3 months with Pixuvri versus 2.5 months with the 


comparator)”. 


The ERG notes that the EPAR states:
(2)


 


“Response rates to pixantrone were superior to comparator irrespective of prior rituximab use, 


however the benefit of pixuvri in patients that had received prior treatment with rituximab was not as 


favourable as in the patients without prior rituximab. Therefore additional efficacy data is needed in 


the context of a conditional MA to further confirm the benefit of pixuvri in the subgroup of pre-


treated patients with rituximab”. 


The ERG has no additional comments on the use of prior rituximab treatment. 


2. Trial design of PIX301 


Power 


The ERG thanks the manufacturer for highlighting that, at the conclusion of a trial, it is the p-value 


that determines whether a difference in treatment effect is or is not a chance finding. However, the 


ERG considers it important to note that power is important in the initial planning of a trial to reduce 


the risk of Type II errors and, as the manufacturer highlights, is based on evidence-based clinical 


assumptions to determine the required sample size. The p-value presented by the manufacturer for the 


effectiveness of pixantrone over treatment of physician’s choice (TPC) for the outcome of complete 


response (CR)/unconfirmed CR (p = 0.021) is based on the intention to treat (ITT) population for the 


full trial. As a result of slow accrual, PIX301 recruited 70 patients to each group, compared with the 


planned 160 patients in each group. The original power calculation indicated that 160 patients in each 
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group would be needed to have 80% power to detect a 10% difference in the proportion of patients 


achieving CR/CRu between pixantrone and TPC in the ITT population, and assuming CR/CRu 


response rates of 15% and 5% in the pixantrone and TPC groups, respectively. In the full publication 


of PIX301, it is stated that “according to original sample size assumptions, a sample size of 70 in each 


group would have about 40% power”.
(3)


 


The ERG notes that studies that are potentially underpowered are more likely to be imprecise and 


have considerable variation around the effect size, that is, wide confidence intervals. 


As discussed in an earlier section, the ERG considers the subgroup of patients with retrospective 


histological confirmation of aggressive B-cell NHL and having received prior rituximab to be the 


population of greatest generalisability to patients in the UK likely to receive treatment with 


pixantrone. In this subgroup of patients, the p value for the difference in clinical effect between 


pixantrone and TPC for the outcome of CR/CRu was 0.431, which denotes a non-statistically 


significant difference between groups. Considering the subgroup of patients within this group who 


received pixantrone as a third or fourth line treatment, the p value remains statistically non-significant 


but decreases to 0.184. The ERG reiterates that subgroup analyses based on line of treatment, 


retrospective histological confirmation of aggressive B-cell NHL, and prior treatment with rituximab 


are all post hoc analyses based on small numbers of patients in each group and should be interpreted 


with caution. As noted in the ERG report, the ERG considers that there is considerable uncertainty 


around the robustness of the results of these subgroup analyses. 


Patient reported outcomes 


The ERG has no additional comment. 


Comparators 


The ERG has no additional comment. 


CRu as an endpoint 


The CHMP did not consider the choice of CR/CRu for the primary outcome acceptable for a single 


Phase III trial, commenting that progression-free survival (PFS) or overall survival (OS) would have 


been more appropriate.
(1)


 The CHMP went on to state that, because of the positive results associated 


with pixantrone in PIX301, the use of CR/CRu as the primary outcome was not a key concern.
 


In its report, the ERG discussed the difficulties associated with categorisation of CRu in particular and 


subsequent amendments of International Working Group (IWG) criteria for CRu, which rendered 


CRu obsolete. The criteria were updated after PIX301 had started. The ERG also recognised that the 


manufacturer had taken steps to ensure consistency of categorisation of CR/CRu during PIX301. 
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Considering the subgroups of patients with retrospective histological confirmation of aggressive B-


cell NHL and receiving pixantrone as any line of treatment and as only third or fourth line treatment, 


there is no statistically significant difference between pixantrone and TPC in rate of CR/CRu at the 


end of treatment or the end of the study (Table 1). However, as noted by the ERG, no patient in the 


TPC group achieved a CR. The ERG notes that for CR alone there is no statistically significant 


difference between pixantrone and TPC in rate of CR at end of treatment in either subgroup (Table 1). 


However, at the end of the study, in patients receiving pixantrone third or fourth line the difference 


between groups has reached statistical significance (p = 0.048). The ERG stresses that the number of 


patients evaluated is small, the event rate is low, and data are based on post hoc subgroup analyses. 


For these reasons, the ERG emphasises that results should be interpreted with caution. 


Table 1. CR/CRu for subgroup analyses based on patients receiving prior rituximab 
treatment in patients with retrospectively histologically confirmed aggressive B-cell NHL 
(adapted from Tables 14 and 16 of the ERG report) 


 All lines of treatment Pixantrone as a third or fourth line 


Outcome Pixantrone 


(N = 30) 


TPC 


(N = 26) 


p value Pixantrone 


(N = 20) 


TPC 


(N = 18) 


p value 


CR/CRu (end of treatment) 


CR/CRu 5 (16.7%) 2 (7.7%) 0.431 5 (25.0%) 1 (5.6%) 0.184 


  CR 4 (13.3%) 0 (0%) 0.115 4 (20.0%) 0 (0%) 0.107 


  CRu 1 (3.3%) 2 (7.7%) 0.592 1 (5.0%) 1 (5.6%) 1.000 


CR/CRu (end of study) 


CR/CRu 6 (20.0%) 3 (11.5%) 0.481 6 (30.0%) 1 (5.6%) 0.093 


  CR 5 (16.7%) 0 (0%) 0.055 5 (25.0%) 0 (0%) 0.048 


  CRu 1 (3.3%) 3 (11.5%) 0.328 1 (5.0%) 1 (5.6%) 1.000 


Abbreviations used in table: CR, complete response, CRu, unconfirmed complete response; ERG, Evidence 


Review Group; NHL, non-Hodgkin’s lymphoma; TPC, treatment of physician’s choice. 


The manufacturer proposes that CR/CRu is a predictor of OS and PFS in PIX301. As noted in the 


ERG report, the use of CR/CRu as a surrogate outcome for PFS or OS has not been validated. In the 


original submission, the manufacturer evaluated CR as a predictor of clinical benefit for OS in 


multiply relapsed or refractory aggressive NHL. Based on 3 RCTs and 9 single arm studies, the 


manufacturer carried out a correlation and linear regression analysis. Regression analysis of the 3 


RCTs showed a trend towards a correlation (r
2
 = 0.99, p = 0.07) between CR and 3-year OS. 


However, as the manufacturer acknowledged, this analysis was likely to be underpowered and is not 


statistically significant. The ERG considers that there is no evidence base to support the use of 


CR/CRu as a surrogate for PFS or OS in relapsed or refractory aggressive B-cell NHL. 


In summary, the ERG suggests that it is key to review data on all clinically relevant outcomes 


reported, that is, OS, PFS, and CR/CRu. However, as indicated by the CHMP, OS or PFS would have 


been a more appropriate primary outcome measure in PIX301. 
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3. Clinical effectiveness of pixantrone 


Study end points 


The ERG has no additional comment. 


Clinical efficacy 


The ERG considers it important to note that data provided by the manufacturer in response to ACD 


comments (Tables 1–5 in the response) are labelled as derived from the retrospectively histologically 


confirmed ITT (HITT) and ITT populations. In the original submission and full publication of 


PIX301,
(3)


 the HITT population included those with NHL subtypes other than aggressive B-cell NHL. 


However, based on the number of patients in each treatment group in the tables presented in the ACD 


response, the ERG considers that, in the manufacturer’s response to ACD comments, ITT has been 


redefined to denote the subgroup of patients with aggressive B-cell NHL and HITT redefined to 


denote patients with retrospective histological confirmation of aggressive B-cell NHL. For Tables 2 


and 4, which summarise data in the HITT population based on line of therapy “without prior 


rituximab”, the ERG considers that the data presented are for patients irrespective of status of 


previous rituximab treatments (i.e., includes patients who have previously received rituximab). 


Results for the subgroups of patients based on line of pixantrone treatment are summarised in Table 2. 


The manufacturer also provides data for the subgroup of patients receiving prior rituximab treatment. 


The ERG notes that the results presented for the subgroup of HITT patients receiving pixantrone as a 


third or fourth line treatment do not match those supplied by the manufacturer as part of the 


clarification process. In Table 5 of the manufacturer’s response to the ACD, data are presented based 


on 25 patients in both the pixantrone and TPC group. By contrast, data provided to the ERG during 


clarification for this subgroup of patients are derived from 20 patients in the pixantrone group and 18 


patients in the TPC group. For clarity, the ERG presents both sets of results (Table 3).  


The ERG notes that, based on data in Table 5 of the ACD response, the median OS gain in HITT 


patients receiving pixantrone as a third or fourth line treatment and prior rituximab is longer than 3 


months (4.1 months), but the difference between treatment groups does not reach statistical 


significance. By contrast, the median OS gain in this group of patients based on the data provided 


during clarification was 2.1 months, with a mean OS gain of 2.0 months. 


The ERG has updated the tables provided by the manufacturer to incorporate the p values provided by 


the manufacturer either in the original submission or as part of the clarification process. 


Table 2. Clinical effectiveness for subgroup analyses based line of therapy in patients with 
retrospectively histologically confirmed aggressive B-cell NHL, irrespective of prior rituximab 
treatment (Tables 2 and 3 from the ACD response augmented with data from Tables 9–12 of 
ERG report) 
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 All lines of treatment Pixantrone as a third or fourth line 


Outcome Pixantrone 


(N = 50) 


TPC 


(N = 47) 


Measure of 


effect 


(p value or HR 


with 95% CI) 


Pixantrone 


(N = 39) 


TPC 


(N = 39) 


Measure of 


effect 


(p value or HR 


with 95% CI) 


CR/CRu (end 


of study) 


9 (18%) 4 (8.5%) 0.236 9 (23.1%) 2 (5.1%) 0.047 


CR (end of 


study) 


7 (14.0%) 0 0.013 7 (17.9%) 0 (0%) 0.012 


ORR (end of 


study)
a
 


18 (36.0%) 8 (17.0%) 0.041 17 (43.6%) 5 (12.8%) 0.005 


Median PFS, 


months 


5.6 


(0.7 to 24.0) 


2.5 


(0.0 to 24.0) 


0.51 


(0.33 to 0.78) 


5.7 


(0.7 to 24.0) 


2.8 


(0.0 to 13.5) 


0.44 


(0.27 to 0.71) 


Mean PFS 


(SD), months 


7.7 (7.75) 3.7 (4.10) – 8.3 (8.07) 3.4 (2.94) – 


Median OS, 


months 


8.1 


(0.8 to 24.0) 


6.3 


(0.1 to 24.0) 


0.72 


(0.45 to 1.13) 


11.9 


(1.1 to 24.0) 


7.0 


(0.2 to 24.0) 


0.67 


(0.40 to 1.12) 


Mean OS 


(SD), months 


11.3 (8.80) 8.9 (7.91) – 12.1 (8.78) 9.3 (7.92) – 


a 
Includes patients with a partial response. 


Abbreviations used in table: ACD, Appraisal Committee Document; CR, complete response, CRu, unconfirmed 


complete response; NHL, non-Hodgkin’s lymphoma; ORR, overall response rate; OS, overall survival; PFS, 


progression-free survival; SD, standard deviation; TPC, treatment of physician’s choice. 







 


Table 3. Clinical effectiveness for subgroup analyses based line of therapy in patients with retrospectively histologically confirmed aggressive 
B-cell NHL and who have received previous rituximab treatment (Tables 4 and 5 from the ACD response augmented with data from Tables 14 
and 16 of the ERG report) 


 All lines of treatment Pixantrone as a third or fourth line 


(from ACD response) 


Pixantrone as a third or fourth line 


(from ERG report) 


Outcome Pixantrone 


(N = 30) 


TPC 


(N = 26) 


Measure of 


effect 


(p value or HR 


with 95% CI) 


Pixantrone 


(N = 25) 


TPC 


(N = 25) 


Measure of 


effect 


(p value or HR 


with 95% CI) 


Pixantrone 


(N = 20) 


TPC 


(N = 18) 


Measure of 


effect 


(p value or HR 


with 95% CI) 


CR/CRu (end of study) 6 (20.0%) 3 (11.5%) 0.481 6 (24%) 1 (4%) Reported as 


not significant 


5 (25.0%) 1 (5.6%) 0.184 


CR (end of study) 5 (16.7%) 0 (0%) 0.055 5 (20%) 0 p <0.05 5 (25.0%) 0 (0%) 0.048 


ORR (end of study)
a
 9 (30.0%) 5 (19.2%) 0.537 11 3 Reported as 


not significant 


9 (45.0%) 2 (11.1%) 0.033 


Median PFS, months 3.5 


(0.7 to 24.0) 


2.3
b
 


(0.0 to 24.0) 


0.66 


(0.38 to 1.14) 


4.3 2.8 0.83 


(0.46 to 1.50) 


5.4 


(0.7 to 24.0) 


2.8 


(0.0 to 10.3) 


0.52 


(0.26 to 1.04) 


Mean PFS (SD), 


months 


5.9 (6.2) 3.6 (4.78) – – – – 6.4 (6.19) 3.2 (2.71) – 


Median OS, months 6.0 


(0.8 to 24.0) 


4.6 


(0.1 to 24.0) 


0.85 


(0.48 to 1.50) 


10.2 6.1 0.90 


(0.47 to 1.75) 


7.5 


(1.1 to 24.0) 


5.4 


(0.2 to 22.5) 


0.76 


(0.38 to 1.55) 


Mean OS (SD), months 8.9 (7.9) 7.7 (7.8) – – – – 9.9 (8.15) 7.9 (7.85) – 


a 
Includes patients with a partial response. 


b 
Median duration of PFS taken from manufacturer’s response to clarification. In the response to ACD comments (Table 4), the manufacturer reported a median PFS in the TPC group of 4.6 


(0.1 to 24.0) months. The ERG notes that this result would favour TPC in median PFS. 


Abbreviations used in table: ACD, Appraisal Committee Document; CR, complete response, CRu, unconfirmed complete response; HR, hazard ratio; NHL, non-Hodgkin’s lymphoma; ORR, 


overall response rate; OS, overall survival; PFS, progression-free survival; SD, standard deviation; TPC, treatment of physician’s choice.
 







4. Issues surrounding the economic model 


The manufacturer raised the following five points in relation to the statements made in the economic 


components of the ACD: 


1. mean time on treatment from PIX301 was not used to inform the economic model;  


2. one-way sensitivity analysis around the effect of treatment on the length of PFS and OS is 


inaccurately described in the ACD; 


3. the manufacturer’s cost-effectiveness results were generated deterministically and 


probabilistically; 


4. the utility values used in ERG exploratory analysis were from last line; i.e. from third line 


upwards therapy, rather than third-line patients; 


5. the confidence intervals, surrounding the ICER, estimated by the ERG do not demonstrate 


uncertainty around the ICER and represent a factual inaccuracy. 


The ERG’s response to each of these points is detailed in the sections that follow. 


4.1. Inclusion of mean time on treatment 


Section 3.23 of the ACD states that mean time on treatment was used to inform the manufacturer’s 


economic model. The manufacturer claims that this is factually inaccurate. The ERG notes that 


Kaplan–Meier data on time to treatment discontinuation are used in the model; however, this is 


implemented per cycle rather than as a mean estimate. Therefore, the ERG agrees with the 


manufacturer that mean time on treatment is not used to parameterise the economic model. 


4.2. One way sensitivity analyses 


The manufacturer asserts that statements, regarding one-way sensitivity into the impact of treatment 


effect on PFS and OS, made in Section 3.31 of the ACD are factually inaccurate. The statements 


referred to are:  


“The manufacturer noted that when the effect of pixantrone relative to treatment of physician’s choice 


was overestimated using the 2.5% lower CI for progression-free survival, pixantrone dominated 


treatment of physician’s choice (that is, gave a greater benefit at lower cost). Conversely when the 


effect of pixantrone was underestimated using the 97.5% upper CI, the ICER increased to £90,914 per 


QALY gained.”   


The manufacturer highlights that separate distributions, for the pixantrone and TPC groups, are fitted 


to PFS and OS data. Based on this, the manufacturer states that it was the effect (on the cost-


effectiveness results) of changing parameters of the fitted distribution, for each treatment separately, 


which was assessed in the one-way sensitivity analyses referred to in Section 3.31 of the ACD. 


Furthermore, the manufacturer implies that this is not equivalent to assessing the “effect of pixantrone 


relative to the treatment of physician’s choice”.  
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The ERG acknowledges the manufacturer’s point that the distributions used to inform the effect of 


each treatment on PFS and OS, rather than the relative effect of treatment were varied in the 


manufacturer’s one-way sensitivity analysis. However, the ERG notes that a consequence of varying 


the individual distributions is to vary the relative effect of treatment. 


4.3. Presentation of results 


Within the ERG report, the ERG states that “The manufacturer’s base case incremental cost-


effectiveness results were generated deterministically rather than probabilistically; that is, mean 


values rather than distributions were used to inform the value of each parameter” (ERG report, pg 


117). This statement is reiterated in Section 3.49 of the ACD. The manufacturer highlights that within 


the model results are generated deterministically and probabilistically. In addition, the manufacturer 


states that cost-effectiveness results are presented in the MS in line with the NICE template and 


methods guide.  


As stated in the ERG report, the ERG acknowledges that the manufacturer’s model generates 


deterministic and probabilistic results. However, the ERG notes that Section 7.7 of NICE’s template 


for manufacturer’s evidence submission requests “A statement as to whether the results are based on a 


PSA”.
(4)


 Therefore, the ERG decided to highlight that the incremental cost-effectiveness results 


presented in Section 7.7 of the MS, were generated deterministically, rather than probabilistically. 


Furthermore, for completeness, the ERG decided to present the manufacturer’s probabilistically 


generated cost-effectiveness results alongside those generated deterministically. 


In addition to highlighting that both probabilistic and deterministic incremental cost-effectiveness 


results were available from the manufacturer’s model, the manufacturer requests that a full summary 


of the probabilistic results be given. That is, that the percentage of iterations in each quadrant of the 


cost-effectiveness plane be reported. The ERG notes that this information has been presented in the 


ERG report (Tables 47, 52, and 60) but considers that the likelihood of scenarios where pixantrone 


use could result in fewer QALYs than TPC (i.e., scenarios in the South-West [pixantrone less costly 


and less effective] or North-East [pixantrone more costly and more effective] quadrants of the cost-


effectiveness plane) is an important component of the decision-making process.  


4.4. Inclusion of Quality of Life 


Section 4.16 of the ACD states that the utility values selected by the ERG, for use in exploratory 


analysis, were for patients receiving third-line treatment. However, the manufacturer highlights that 


these utilities were in fact for last line of treatment, that is, from third-line upwards. As outlined in 


Table 28, pg 98 of the ERG report, the ERG notes that the utility values used in the ERG exploratory 


analyses are those elicited from patients receiving “final-line therapy” for chronic lymphocytic 


leukaemia, reported in Ferguson et al.
(5)
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4.5. Issues surrounding confidence intervals 


In response to statements made in Sections 3.49 and 3.53 of the ACD, regarding confidence intervals 


around the ICER, presented in the ERG report, the manufacturer asserts that “the confidence intervals 


surrounding the incremental cost-effectiveness ratio (ICER) do not demonstrate uncertainty around 


the ICER and thus the numbers present a factual inaccuracy” (manufacturer’s response to ACD, pg 


18). The manufacturer’s rationale for this assertion is based on the fact that: 


 “no consensus has been reached on the most appropriate methodology to calculate credible 


intervals around the ICER” (manufacturer’s response to ACD, pg 18); 


 “the CEAC is a more appropriate way of representing uncertainty around the ICER than CIs” 


(manufacturer’s response to ACD, pg 18); 


 “Both in the NICE and ISPOR modelling guidelines a confidence interval around ICER is not 


considered an appropriate method to demonstrate uncertainty due to the issues around the 


different interpretation of the four quadrants” (manufacturer’s response to ACD, pg 19); 


 NICE methods guide
(6) 


recommends the presentation of confidence ellipses, scatter plots on 


the cost-effectiveness plane, cost-effectiveness acceptability curves, and the probability that 


the treatment is cost effective at maximum acceptable ICERs of £20,000–£30,000 per QALY 


gained. 


The ERG agrees that, in isolation, confidence intervals around the ICER do not accurately represent 


uncertainty. However, the ERG notes that confidence intervals have not been presented in isolation; 


scatter plots in the cost-effectiveness plane, cost-effectiveness acceptability curves and tabulated 


probabilities of cost-effectiveness have also been presented in the ERG report. Furthermore, the ERG 


notes that neither NICE
(6)


 nor ISPOR
(7)


 modelling guidelines state that the use of confidence intervals 


around the ICER is inappropriate. Rather, confidence intervals around the ICER are not mentioned in 


the most recent NICE methods guide.
(6)


 Furthermore, the only mention, in the ISPOR modelling 


guidance, of confidence intervals around the ICER is as follows: 


“The outputs from a PSA may inform several different forms of analysis, including confidence 


intervals, cost-effectiveness planes (showing the distributions of costs and effects for each evaluated 


technology or service), cost-effectiveness acceptability curves (showing the probability of cost-


effectiveness for each option), and value of information analyses.”
(7)


 


In addition to the comments made regarding the appropriateness of confidence intervals around the 


ICER, the manufacturer asserts that the method used by the ERG to estimate the confidence intervals 


is inappropriate. The manufacturer’s rationale for this assertion is that the same weight is applied to 


ICERs in the South-West (where pixantrone is less costly and less effective than the comparator) and 


North-East (where pixantrone is more costly and more effective than the comparator) quadrants. The 


ERG agrees that the method used to estimate confidence intervals around the ICER places the same 


weight on positive ICERs, regardless of quadrant; however, the ERG considers it important to 


highlight that the aim of the confidence interval is to present the magnitude of the uncertainty. In 
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addition, the ERG notes that the presentation of confidence intervals in the ERG report is 


accompanied by a tabular summary of the percentage of iterations in each quadrant. 


To conclude, the ERG considers that the confidence intervals presented in the ERG report provide 


additional information regarding the uncertainty associated with the ICERs. The ERG recommends 


that this information be considered alongside tabulated and diagrammatic summaries of the 


probabilistic results. 


Manufacturer’s revised cost-effectiveness analyses 


In relation to the economic evaluation originally submitted by the manufacturer, the Appraisal 


Committee raised the following key points: 


4.15 “The Committee concluded that the subgroup with aggressive B-cell lymphoma confirmed by 


central independent pathological review for all lines of treatment in the PIX301 trial was the most 


appropriate for decision-making and that therefore this population should inform the cost-


effectiveness analyses”; 


4.16 “The Committee agreed that the manufacturer’s utility values were likely to overestimate the 


quality of life for patients receiving third- or fourth-line treatment for relapsed or refractory 


aggressive non-Hodgkin’s lymphoma. Conversely, it decided that the ERG’s utility values were likely 


to underestimate the quality of life for this population”; 


4.17 “The Committee concluded that the structural uncertainty associated with the manufacturer’s 


economic model had been satisfactorily explored but that there was still considerable uncertainty 


about the cost-effectiveness estimates for pixantrone in patients previously treated with rituximab”; 


As part of the response to the ACD, the manufacturer submitted a revised model which considers the 


following population subgroups: 


 HITT patient populations with patients starting 3rd/4th line according to the MA;  


 HITT patient populations with patients who had prior rituximab treatment and were starting 


on 3rd/4th line; 


 HITT patient populations on any line of treatment for sensitivity analyses; 


 HITT patient populations with patients who had prior rituximab treatment and were starting 


on any line of treatment for sensitivity analysis. 


In addition, the manufacturer’s revised model uses: 


 utility data (for the health states of progression free survival [PFS] and progressive disease 


[PD]) from renal cell carcinoma patients receiving second-line treatment; 


 disutilities associated with adverse events recommended in the ERG report; 


 drug prices taken from the eMIT database. 







4 
 


ERG assessment of the manufacturer’s revised cost-effectiveness analyses  


As discussed in Section 3, there is some uncertainty in the nomenclature used to inform the patient 


populations considered in the manufacturer’s response to the ACD. In particular, the ERG notes that, 


based on the patient numbers and clinical efficacy results presented in Tables 2 to 4 of the 


manufacturer’s ACD response, the patient population originally called “aggressive B-cell” is now 


called “ITT”. Furthermore, the patient population named “retrospectively histologically confirmed 


aggressive B-cell” in the manufacturer’s clarification response is now referred to as “HITT”. In 


addition, it appears that the population of patients entitled “HITT population all lines of therapy, 


without prior rituximab” in Table 2 actually corresponds to HITT (originally called retrospectively 


histologically confirmed aggressive B-cell) patients, all lines of therapy regardless of rituximab. 


Similarly, it appears that the population of patients entitled “HITT population third or fourth lines of 


therapy, without prior rituximab” in Table 3 actually correspond to HITT (originally called 


retrospectively histologically confirmed aggressive B-cell) patients, third or fourth lines of therapy 


regardless of rituximab.  


The uncertainty regarding the patient populations considered in the economic analyses submitted as 


part of the manufacturer’s response to the ACD resulted in difficulties validating the manufacturer’s 


revised model. However, a validation exercise was undertaken which reversed the model changes 


listed in the manufacturer’s written response to the ACD. This validation exercise resulted in an ICER 


(£33,607.03; inc. costs: £18,680.26; inc. QALYs: 0.56) for the “ITT, 3
rd


 and 4
th
 line” patient 


population that was identical to the manufacturer’s original base case for patients with “aggressive B-


cell, 3
rd


 and 4
th
 line”. 


In addition, the ERG carried out cross checks to verify the implementation of: 


 health state (PFS and PD) utility values; 


 disutilities associated with adverse events;  


 drug prices sourced from the eMIT database.
(8)


 


The ERG notes that the updated utilities/disutilities are appropriate and have been implemented 


correctly. However, the ERG identified a few minor errors in the updated costs used; although, 


correction of these resulted in a negligible change in the ICER (See Appendices 1 and 2 for details of 


the changes made). In addition, the ERG notes that the some of the adverse event costs continued to 


include missing data in the cost calculation and carried out a sensitivity analysis to remove these data 


(see Appendix 3 for details of changes). Table 4 summarises the impact of this additional sensitivity 


analysis on the manufacturer’s revised deterministic cost-effectiveness results. As a consequence of 


errors in the manufacturer’s revised model, it was not possible for the ERG to generate probabilistic 







5 
 


results. The ERG was unable to rectify these errors, as a result of time constraints. However, the ERG 


notes that the level of uncertainty, present in the cost-effectiveness results presented in the 


manufacturer’s response to ACD, is likely to be higher than the level of uncertainty present in the 


cost-effectiveness results presented in the manufacturer’s original submission. This is because the 


clinical data used to inform the manufacturer’s revised model were associated with wider confidence 


intervals, with respect to effectiveness, than the clinical data used in the manufacturer’s original 


model. 


 







Table 4. Summary of deterministic results from the manufacturer’s revised economic model (adapted from manufacturer’s response to ACD; 
Table 1; pg 8) 


Analysis Technology Total 


costs (£) 


Total 


LYG 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


LYG 


Incremental 


QALYs 


ICER (£) 


(LYG) 


ICER (£) 


(QALYs) 


HITT 3rd and 4th line 


Manufacturer’s TPC 43,398 1.10 0.78 – – – – – 


Pixantrone 62,073 1.77 1.31 18,675 0.67 0.53 27,720 35,326 


ERG
a
 TPC 43,646 1.10 0.78 – – – – – 


Pixantrone 62,582 1.77 1.31 18,937 0.67 0.53 28,108 35,820 


HITT all lines with prior rituximab 


Manufacturer’s TPC 38,669 1.00 0.71 – – – – – 


Pixantrone 40,913 1.01 0.75 2,244 0.01 0.04 151,951 52,178 


ERG
a
 TPC 38,898 1.00 0.71 – – – – – 


Pixantrone 41,320 1.01 0.75 2,422 0.01 0.04 164,025 56,324 


HITT 3
rd


 or 4th line prior rituximab 


Manufacturer’s TPC 38,437 0.94 0.66 – – – – – 


Pixantrone 47,607 1.17 0.87 9,170 0.23 0.20 39,243 45,282 


ERG
a
 TPC 38,665 0.94 0.66 – – – – – 


Pixantrone 48,059 1.17 0.87 9,394 0.23 0.20 40,203 46,389 


HITT all lines without prior rituximab 


Manufacturer’s TPC 43,800 1.13 0.80 – – – – – 


Pixantrone 59,331 1.64 1.20 15,531 0.50 0.40 30,882 38,937 


ERG
a
 TPC 44,030 1.13 0.80 – – – – – 


Pixantrone 59,790 1.64 1.20 15,761 0.50 0.40 31,340 39,514 
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ITT 3rd and 4th line 


Manufacturer’s Comparator 66,209 1.71 1.20 – – – – – 


Pixantrone 84,703 2.42 1.76 18,494 0.71 0.56 26,093 33,272 


ERG
a
 Comparator 66,446 1.71 1.20 – – – – – 


Pixantrone 85,126 2.42 1.76 18,680 0.71 0.56 26,356 33,607 
a
 ERG analysis excludes missing data for adverse event costs. 


Abbreviations used in table: ERG, Evidence Review Group; HITT, histological intention-to-treat (thought to be the retrospectively histologically confirmed 


aggressive B-cell patient population); ICER, incremental cost-effectiveness result; ITT, intention-to-treat; LYG, life years gained; QALYs, quality adjusted life 


years. 


 







1 APPENDICES 


Appendix 1. Drug procurement costs changes between the manufacturer’s original and 
revised economic models 


Drug Concentration Tablet or 
vial size 


Price (£) 


Original submission Response to ACD 


Cyclophosphamide 500 mg 500 mg £ 5.66 £ 6.92 


1,000 mg 1,000 mg £ 10.66 £ 12.94 


Cytarabine 20 mg/mL 5 mL £ 3.90 £ 3.15 


100 mg/mL 5 mL £ 19.50 £ 8.65 


100 mg/mL 10 mL £ 39.00 £ 6.58 


100 mg/mL 20 mL £ 77.50 £ 10.01
a
 


Cisplatin 1 mg/mL 10 mL £ 5.85 £ 2.04 


50 mg 50 mg £ 17.00 £ 7.89 


1 mg/mL 100 mL £ 50.22 £ 12.17 


Dexamethasone 2 mg 2 mg £ 0.14 £ 0.02 


2 mg/mL 150 mL £ 42.30 £ 22.46 


Doxorubicin 10 mg 10 mg £ 18.72 £ 1.80 


50 mg 50 mg £ 96.86 £ 6.68 


2 mg/mL 100 mL £ 275.00 £ 46.77 


Epirubicin 2 mg/mL 5 mL £ 19.04 £ 3.12 


50 mg 50 mg £ 91.54 £ 12.99 


2 mg/mL 50 mL £ 95.54 £ 21.86 


2 mg/mL 100 mL £ 386.16 £ 39.16 


Etoposide IV (100 


mg)
b
 


20 mg/mL 5 mL £ 12.15 £ 2.09 


20 mg/mL 25 mL £ 60.75 £ 7.98 


Gemcitabine
c
 200 mg 200 mg £ 32.00 £ 3.22 


1,000 mg 1,000 mg £ 162.00 £ 12.64 


2,000 mg 2,000 mg £ 324.00 £ 24.70 


Methotrexate 2.5 mg/mL 2 mL £ 1.68 £ 5.14
d
 


25 mg/mL 2 mL £ 3.00 £ 1.34
e
 


25 mg/mL 20 mL £ 30.00 £ 4.77
f
 


100 mg/mL 10 mL £ 78.33 £ 17.15
g
 


100 mg/mL 50 mL £ 380.07 £ 84.90
h
 


Mitoxantrone
i
 2 mg/mL 10 mL £ 100.00 £ 26.06 


2 mg/mL 13 mL £ 152.33 £ 26.96 


Oxaliplatin
j
 50 mg 50 mg £ 150.00 £ 12.23 


100 mg 100 mg £ 299.50 £ 21.46 


Prednisolone 1 mg 1 mg £ 0.04 £ 0.01 


2.50 mg 2.50 mg £ 0.31 £ 0.11 


5 mg 5 mg £ 0.04 £ 0.01 


Vincristine 1 mg/mL 1 mL £ 13.47 £ 4.22 


1 mg/mL 2 mL £ 26.66 £ 5.87 


1 mg/mL 5 mL £ 44.16 £ 17.93 


Vinorelbine  10 mg/mL 1 mL £ 29.00 £ 5.83 


10 mg/mL 5 mL £ 139.00 £ 21.83 
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a
 ERG identified this cost to correspond to a 200 mg/mL concentration and 20 mL vial. 


b
 Etoposide IV (100 mg) 10 mL vials no longer produced. 


c
 Gemcitabine 1,500 mg no longer available. 


d
 ERG identified this cost as corresponding to 5 mg/2mL concentration. 


e
 ERG identified this cost as corresponding to 50mg/2ml concentration. 


f
 ERG identified this cost as corresponding to 500mg/20ml concentration. 


g
 ERG identified this cost as corresponding to 100mg/40ml concentration. 


h
 The ERG was unable to identify this cost. 


I 
Mitoxantrone 15 mL no longer available. 


j
 Oxaliplatin 5 mg/mL in 40 mL vials is no longer available. 


Abbreviation used in table: ACD, Appraisal Committee Document. 


Appendix 2. Adverse event disutility changes between the manufacturer’s original and 
revised economic models 


Adverse 


event 


Disutility  


Original 


submission 


Response to 


ACD 


Used in ERG 


exploratory analysis 


Anaemia 


(Grade 3 or 4) 
–0.25 –0.119 –0.119 


Renal failure 


(Grade 3 or 4) 
–0.27 –0.159 –0.159 


Vomiting 


(Grade 3) 
–0.05 –0.10 –0.10 


Weight 


decreased 
–0.117 –0.37 –0.37 


Abbreviations used in table: ACD, Appraisal Committee Document; ERG, 


Evidence Review Group. 


Appendix 3. Summary of adverse event costs changes between the manufacturer and ERG 
revised cost-effectiveness results 


Adverse event Costs used in the 
manufacturer’s analysis (£) 


Costs used in ERG sensitivity 
analysis (£) 


Grade 2 adverse events 


Neuropathy 6 17 


Abdominal pain  4 11 


Asthenia  49 147 


Pain in extremity  4 11 


Fatigue 56 84 
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Grade 3–4 adverse events 


Abdominal pain 4 11 


Anaemia 129 194 


Back pain 4 11 


Cellulitis 953 1,430 


Dehydration 869 1,303 


Dyspnoea 265 794 


Fatigue 56 84 


Hypotension 653 1,958 


Neutropaenia 245 736 


Pain in extremity 4 11 


Platelet count decreased 573 1,718 
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1 Introduction 


The 2009 Pharmaceutical Price Regulation Scheme (PPRS) 


(www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceutic


alpriceregulationscheme/2009PPRS) is a non-contractual scheme between 


the Department of Health and the Association of the British Pharmaceutical 


Industry. The purpose of the 2009 PPRS is to ensure that safe and cost-


effective medicines are available on reasonable terms to the NHS in England 


and Wales. One of the features of the 2009 PPRS is to improve patients’ 


access to medicines at prices that better reflect their value through patient 


access schemes.  


Patient access schemes are arrangements which may be used on an 


exceptional basis for the acquisition of medicines for the NHS in England and 


Wales. Patient access schemes propose either a discount or rebate that may 


be linked to the number, type or response of patients, or a change in the list 


price of a medicine linked to the collection of new evidence (outcomes). These 


schemes help to improve the cost effectiveness of a medicine and therefore 


allow the National Institute for Health and Care Excellence (NICE) to 


recommend treatments which it would otherwise not have found to be cost 


effective. More information on the framework for patient access schemes is 


provided in the 2009 PPRS 


(www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceutic


alpriceregulationscheme/2009PPRS.  


Patient access schemes are proposed by a pharmaceutical company and 


agreed with the Department of Health, with input from the Patient Access 


Schemes Liaison Unit (PASLU) within the Centre for Health Technology 


Evaluation at NICE. 



http://www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceuticalpriceregulationscheme/2009PPRS

http://www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceuticalpriceregulationscheme/2009PPRS

http://www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceuticalpriceregulationscheme/2009PPRS

http://www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceuticalpriceregulationscheme/2009PPRS
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2 Instructions for manufacturers and sponsors 


This document is the patient access scheme submission template for 


technology appraisals. If manufacturers and sponsors want the National 


Institute for Health and Care Excellence (NICE) to consider a patient access 


scheme as part of a technology appraisal, they should use this template. 


NICE can only consider a patient access scheme after formal referral from the 


Department of Health.  


The template contains the information NICE requires to assess the impact of a 


patient access scheme on the clinical and cost effectiveness of a technology, 


in the context of a technology appraisal, and explains the way in which 


background information (evidence) should be presented. If you are unable to 


follow this format, you must state your reasons clearly. You should insert ‘N/A’ 


against sections that you do not consider relevant, and give a reason for this 


response.  


Please refer to the following documents when completing the template:  


 ‘Guide to the methods of technology appraisal’ 


(www.nice.org.uk/aboutnice/howwework/devnicetech/technologyappraisalp


rocessguides/guidetothemethodsoftechnologyappraisal.jsp) 


 ‘Specification for manufacturer/sponsor submission of evidence’ 


(http://www.nice.org.uk/aboutnice/howwework/devnicetech/singletechnolog


yappraisalsubmissiontemplates.jsp) and  


 Pharmaceutical Price Regulation Scheme 2009 


(www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceu


ticalpriceregulationscheme/2009PPRS).  


For further details on the technology appraisal process, please see NICE’s 


‘Guide to the single technology appraisal (STA) process’ and ‘Guide to the 


multiple technology appraisal (MTA) process’ 


(http://www.nice.org.uk/aboutnice/howwework/devnicetech/technologyapprais


alprocessguides/technology_appraisal_process_guides.jsp). The 



http://www.nice.org.uk/aboutnice/howwework/devnicetech/technologyappraisalprocessguides/guidetothemethodsoftechnologyappraisal.jsp

http://www.nice.org.uk/aboutnice/howwework/devnicetech/technologyappraisalprocessguides/guidetothemethodsoftechnologyappraisal.jsp

http://www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceuticalpriceregulationscheme/2009PPRS

http://www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceuticalpriceregulationscheme/2009PPRS

http://www.nice.org.uk/aboutnice/howwework/devnicetech/technologyappraisalprocessguides/technology_appraisal_process_guides.jsp

http://www.nice.org.uk/aboutnice/howwework/devnicetech/technologyappraisalprocessguides/technology_appraisal_process_guides.jsp
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‘Specification for manufacturer/sponsor submission of evidence’ provides 


details on disclosure of information and equality issues.  


Make the submission as brief and informative as possible. Only mark 


information as confidential when absolutely necessary. Sufficient information 


must be publicly available for stakeholders to comment on the full content of 


the technology appraisal, including details of the proposed patient access 


scheme. Send submissions electronically to NICE in Word or a compatible 


format, not as a PDF file.  


Appendices may be used to include additional information that is considered 


relevant to the submission. Do not include information in the appendices that 


has been requested in the template. Appendices should be clearly referenced 


in the main submission. 


When making a patient access scheme submission, include: 


 an updated version of the checklist of confidential information, if necessary 


 an economic model with the patient access scheme incorporated, in 


accordance with the ‘Guide to the methods of technology appraisal’ 


(www.nice.org.uk/aboutnice/howwework/devnicetech/technologyappraisalp


rocessguides/guidetothemethodsoftechnologyappraisal.jsp). 


If you are submitting the patient access scheme at the end of the appraisal 


process, you should update the economic model to reflect the assumptions 


that the Appraisal Committee considered to be most plausible. No other 


changes should be made to the model.  


 



http://www.nice.org.uk/aboutnice/howwework/devnicetech/technologyappraisalprocessguides/guidetothemethodsoftechnologyappraisal.jsp

http://www.nice.org.uk/aboutnice/howwework/devnicetech/technologyappraisalprocessguides/guidetothemethodsoftechnologyappraisal.jsp
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3 Details of the patient access scheme 


3.1 Please give the name of the technology and the disease area to 


which the patient access scheme applies.  


Brand Name: PIXUVRI 


Generic Name: Pixantrone  


Therapeutic class: Aza-anthracenedione 


Disease area according to license: as monotherapy for the treatment of adult 


patients with multiply relapsed or refractory aggressive Non-Hodgkin B-cell 


Lymphomas (NHL). The benefit of treatment with pixantrone has not been 


established in patients when used as fifth line or greater chemotherapy in 


patients who are refractory to last therapy. 


Disease area to which the patient access scheme applies: as monotherapy for 


the treatment of adult patients with multiply relapsed or refractory aggressive 


Non-Hodgkin B-cell Lymphomas (NHL) with tumour histology confirmed by 


pathological review in third- and fourth-line treatment. 


 


3.2 Please outline the rationale for developing the patient access 


scheme. 


To enable access to Pixantrone in England and Wales for whom currently 


there is no licensed product available for the treatment of multiply relapsed or 


refractory aggressive Non Hodgkin B-cell Lymphomas  
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3.3 Please describe the type of patient access scheme, as defined by 


the PPRS. 


The text highlighted below in turquoise is confidential text. 


The patient access scheme will be a financially-based scheme in which CTI 


Life Sciences would provide a xxxxx discount on the UK list price for a vial of 


pixantrone.  The list price and discounted price are shown in Table 1 below. 


Table 1. List price and discounted price with patient access scheme for 
pixantrone  


List price(ex VAT) Discounted price 


£553.50 XXXXXX 


   


3.4 Please provide specific details of the patient population to which 


the patient access scheme applies. Does the scheme apply to the 


whole licensed population or only to a specific subgroup (for 


example, type of tumour, location of tumour)? If so: 


 How is the subgroup defined? 


 If certain criteria have been used to select patients, why have 


these have been chosen?  


 How are the criteria measured and why have the measures been 


chosen? 


This scheme would apply to patients with histologically confirmed aggressive 


B-cell NHL who have previously received treatment with rituximab and will be 


receiving pixantrone as a third or fourth line treatment. 


 


The conditional license via the EMA process was granted based on the 


benefit in third and fourth line and not fifth line and beyond, for which the EMA 


noted there was no benefit demonstrated.i,ii  According to the Summary of 


Product Characteristics “the benefit of pixantrone has not been established 


when used as fifth line or greater chemotherapy in patients who are refractory 


to last therapy.”  Furthermore, in the ERG’s response to CTI Life Sciences’ 







Patient access scheme submission template – October 2009 Page 7 of 38 


comments on the ACD, it was stated that “clinical expert opinions is that 


people with aggressive B-cell NHL rarely receive fifth-line treatment.”  ERG 


concluded that patients receiving pixantrone as a third or fourth line treatment 


could be acknowledged as a distinct subgroup.   


 


To be in line with UK clinical practice, the patient access scheme is limited to 


those with histologically confirmed aggressive B-cell NHL.  Biopsy samples 


are likely to undergo review by at least one clinician in NHL prior to treatment 


commencement.     


 


In addition in England and Wales rituximab is an integral part of standard first-


line treatment in the NHS and is also often used as a second-line treatment.  


 


Thus the corresponding subgroup in the PIX301 trial is the subgroup of patient 


who: 


 had disease confirmed by central independent pathological evaluation 


(rather than onsite pathological evaluation) and 


 had received 2 or 3 lines of treatment and  


 had previously received rituximab (as in UK clinical practice). 


 


3.5 Please provide details of when the scheme will apply to the 


population specified in 3.4. Is the scheme dependent on certain 


criteria, for example, degree of response, response by a certain 


time point, number of injections? If so: 


 Why have the criteria been chosen? 


 How are the criteria measured and why have the measures been 


chosen. 


Not applicable.  The scheme is not dependent upon any criteria. 
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3.6 What proportion of the patient population (specified in 3.4) is 


expected to meet the scheme criteria (specified in 3.5)? 


Based on the incidence data from the EU cancer observatory 2008, we 


estimate that approximately 5,555 patients in the UK will suffer from 


aggressive NHL of which 1,830 patients are likely to have multiply relapsed 


aggressive NHL.iii  Table 2 below shows the proportion of these patients that 


will be eligible for 3rd or 4th line treatment (i.e. meet the scheme criteria)iv. It is 


assumed that all of these patients will have received prior rituximab based on 


the following statement in the draft FAD – “The Committee was aware that the 


smallest minority of patients would not receive rituximab in clinical practice in 


England and Wales because rituximab is not commonly contraindicated and it 


is almost always used.” 


Table 2. Population Expected to Meet Scheme Criteria 


Year 3+ Line 3
rd


/4
th


 Line – 
prior rituximab 


2013 1830 1650 


2014 1848 1665 


2015 1867 1682 


2016 1885 1698 


2017 1904 1715 


 


3.7 Please explain in detail the financial aspects of the scheme. How 


will any rebates be calculated and paid? 


CTI Life Sciences will provide a XXXXX discount on the UK list price for a vial 


of pixantrone. The discount will be for the price of each pack, thus no rebate 


calculations are required.  







Patient access scheme submission template – October 2009 Page 9 of 38 


3.8 Please provide details of how the scheme will be administered. 


Please specify whether any additional information will need to be 


collected, explaining when this will be done and by whom. 


Not applicable.  The scheme is a straight forward discount on the price of the 


vial and no additional information or administration burden is required. 


3.9 Please provide a flow diagram that clearly shows how the scheme 


will operate. Any funding flows must be clearly demonstrated. 


Not applicable.  The scheme is a straight forward discount on the price of the 


vial and no funding flows are required.   


3.10 Please provide details of the duration of the scheme.  


If there are no changes in the circumstances, the scheme will be in place for 


an indefinite duration.  However, CTI Life Sciences may withdraw the patient 


access scheme nationally if there is a change in market authorisation post the 


conditional approval study, which is due in 2015/16. 


3.11 Are there any equity or equalities issues relating to the scheme, 


taking into account current legislation and, if applicable, any 


concerns identified during the course of the appraisal? If so, how 


have these been addressed? 


No equity or equality issues are associated with the scheme. 


3.12 If available, please list any scheme agreement forms, patient 


registration forms, pharmacy claim forms/rebate forms, guides for 


pharmacists and physicians and patient information documents. 


Please include copies in the appendices. 


Not applicable.  The scheme is a straight forward discount on the price of the 


vial and does not require any additional forms or guides for patients, 


pharmacists, or physicians.    
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3.13 In the exceptional case that you are submitting an outcome-based 


scheme, as defined by the PPRS, please also refer to appendix B. 


Not applicable. An outcome-based scheme is not being submitted.  
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Cost effectiveness 


3.14 If the population to whom the scheme applies (as described in 


sections 3.4 and 3.5) has not been presented in the main 


manufacturer/sponsor submission of evidence for the technology 


appraisal (for example, the population is different as there has been 


a change in clinical outcomes or a new continuation rule), please 


(re-)submit the relevant sections from the ‘Specification for 


manufacturer/sponsor submission of evidence’ (particularly 


sections 5.5, 6.7 and 6.9). You should complete those sections 


both with and without the patient access scheme. You must also 


complete the rest of this template.  


This population has previously been included as subgroup in our response to 


the Appraisal Consultation Document (ACD) [Response to ACD pixantrone, 


which was submitted on 7/05/2, which revised sections 5.5, 6.7, and 6.9 from 


the “specification for manufacturer/sponsor submission of evidence” 


document.   


A summary of the clinical evidence of pixantrone (versus standard of care) in 


this subgroup – patients with histologically confirmed aggressive B-cell NHL 


who have previously received treatment with rituximab and will be receiving 


pixantrone as a third or fourth line treatment – was included in our response to 


the ACD.  See Table 5, section 3 in our response to the ACD (page 14). 


The base-case and sensitivity analyses’ results from the cost-effectiveness 


model were provided in our response to the ERG’s prior response to our 


comments on the ACD.  In addition to that, further changes described in 


Section 3.16 were implemented in the model based on ERG’s 


recommendations. The Appendix and questions 3.20 – 3.23 below provide the 


results from the cost-effectiveness model (with and without the patient access 


scheme). 


No further analyses or subgroups are relevant in the current context as only 


one particular subgroup is covered under the proposed patient access 


scheme.       
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3.15 If you are submitting the patient access scheme at the end of the 


technology appraisal process, you should update the economic 


model to reflect the assumptions that the Appraisal Committee 


considered to be most plausible. No other changes should be made 


to the model.  


The model has been updated to reflect the proposed patient access scheme.  


The models that will be submitted (which has also been updated based on 


feedback from the ERG) with this patient access scheme integrated are 


named: 


M-11146 Pixantrone CE model_17Mayl2013_UpdatedBasedOnERG_With Pix 


Discount_FINAL_CIC.xlsm. 


M-11146 Pixantrone CE model_17Mayl2013_UpdatedBasedOnERG_With Pix 


Discount_FINAL_CIC_Discount Visible.xlsm. 


In the first file, the discount and the discounted price have been removed from 


the “Drug Costs” worksheet (the discounted price has been hardcoded into 


the model so the results reflect the PAS).  In the second file, the discount and 


the discounted price are visible on the “Drug Costs” worksheet, but have been 


marked as CiC.   


3.16 Please provide details of how the patient access scheme has been 


incorporated into the economic model. If applicable, please also 


provide details of any changes made to the model to reflect the 


assumptions that the Appraisal Committee considered most 


plausible. 


The text highlighted below in turquoise is confidential text. 


Pixantrone is priced at £553.50 per 20 ml vial containing 29 mg free base 


pixantrone, which is equivalent to 50 mg pixantrone dimaleate (excluding 


VAT; costs from manufacturer’s submission).  The updated economic model 


includes one additional input cell (cell O10) on the “Drug Costs” worksheet, 


which specifies the xxxx discount on the UK list price for each vial of 
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pixantrone.  This discount is applied to the £553.50, resulting in a discounted 


price of xxxxxxx (shown in cell Q10 on the same worksheet).  Thus, the cost 


of each vial of pixantrone applied in the model is xxxxxx.     


Furthermore, the model was modified based on feedback provided by the 


Evidence Review Group (ERG) in their response to CTI Life Sciences’ 


comments on the ACD (feedback provided by ERG on 10/5/2013). 


Revisions were made to AE costs (“Unit Costs” worksheet) according to 


ERG’s recommendations (see table 3) and drug costs (“Drug Costs” 


worksheet) were checked in the eMIT database. In the drug costs worksheet, 


two modifications were made: 


 An additional vial size for methotrexate that has been previously 


excluded as it is not relevant for this indication due to its vials size and 


price, has now been included for transparency, although it is not used 


in the drug cost calculations; 


 The price of methotrexate 100 mg/mL in 10 mL vial has been updated. 


No additional revisions were required, as the concentration and vial sizes 


presented by CTI is equivalent to the ones found by the ERG in the eMIT 


database. The eMIT database presents the milligrams as total milligrams in 


the vial, while the submission presented the milligrams per milliliter and the 


number of milliliters in the vial separately (please see details in Appendix).  


The appendix also contains the deterministic and probabilistic results once the 


recommended changes by the ERG were implemented – without a PAS.  The 


probabilistic results are only presented for the histologically confirmed 


aggressive B-cell NHL population who have previously received treatment 


with rituximab and will be receiving pixantrone as a third or fourth line 


treatment.  The revised AE costs and vial cost for methotrexate 100 mg/mL in 


10 mL vial resulted in marginally different ICERs. 
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Table 3. Summary of adverse event cost changes between the 
manufacturer’s submission and the ERG recommended costs 


Adverse event (Grade 2) Costs used in the 
manufacturer’s analysis 


(£) 


Costs used by ERG 
(£) 


Neuropathy 6 17 


Abdominal pain  4 11 


Asthenia  49 147 


Pain in extremity  4 11 


Fatigue 56 84 


 


 


3.17 Please provide the clinical effectiveness data resulting from the 


evidence synthesis and used in the economic model which includes 


the patient access scheme.  


The proposed patient access scheme is not an outcome-based scheme, and 


thus did not require any additional clinical effectiveness data beyond what has 


already been provided in our response to the ACD. See table 5, section 3 in 


our response to the ACD (page 14) for a summary on the clinical efficacy of 


pixantrone (versus standard of care) in patients with histologically confirmed 


aggressive B-cell NHL who have previously received treatment with rituximab 


and will be receiving pixantrone as a third or fourth line treatment.  


3.18 Please list any costs associated with the implementation and 


operation of the patient access scheme (for example, additional 


pharmacy time for stock management or rebate calculations).  A 


suggested format is presented in table 1.  Please give the 


reference sources of these costs.  Please refer to section 6.5 of the 


‘Specification for manufacturer/sponsor submission of evidence.’ 


Since the patient access scheme is a straight forward discount on the UK list 


price for each vial of pixantrone, no additional costs would be required for the 


implementation or operation of the proposed patient access scheme. 
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3.19 Please provide details of any additional treatment-related costs 


incurred by implementing the patient access scheme. A suggested 


format is presented in table 2. The costs should be provided for the 


intervention both with and without the patient access scheme. 


Please give the reference source of these costs. 


Since the patient access scheme is a straight forward discount on the UK list 


price for each vial of pixantrone, no additional treatment-related costs would 


be incurred by implementing the proposed patient access scheme.  


 


Summary results 


Base-case analysis 


3.20 Please present in separate tables the cost-effectiveness results as 


follows.1 


 the results for the intervention without the patient access 


scheme  


 the results for the intervention with the patient access scheme. 


A suggested format is shown below. 


This following list includes the key parameter values for the base case: 


 Time horizon – lifetime 


 Discount rate for cost and health outcomes – 3.5% 


 Parametric fitting for OS and PFS – lognormal 


 Utility for stable, no progression state – 0.76 


 Utility for progressive/relapse disease – 0.68 


                                                 
1
 For outcome-based schemes, please see section 5.2.8 in appendix B. 
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Clinical and cost outcomes from the cost-effectiveness model without the 


patient access scheme (PAS) are shown in Tables 4 and 5.  Results with the 


PAS are shown in Tables 6 and 7.  When considering quality-adjusted life-


years (QALYs) based on utilities, pixantrone resulted in a discounted mean of 


0.87 QALYs, while the comparator arm yielded 0.66 QALYs (Tables 4, 6). The 


QALY gain in the pixantrone arm is mainly attributable to QALY gains during 


the progression-free survival stage, similarly to life years (LYs).  


Mean total costs incurred over the life-time time horizon (discounted at 3.5% 


per annum) among patients receiving pixantrone was £48,054 without the 


PAS (Table 5) and XXXX with the PAS (Table 7).  Drug costs are predicted to 


be lowered by XXXX with the presence of a PAS.  


Table 4. Discounted and undiscounted model outputs by clinical 
outcome - without PAS 


Outcome LY QALY Cost (£) 


Discounted 


 PIX SOC PIX SOC PIX SOC 


Progression-free survival 0.88 0.33 0.67 0.24 31,772 8,868 


Post-progression survival 0.29 0.61 0.20 0.42 16,282 29,738 


Overall survival 1.17 0.94 0.87 0.66 48,054 38,606 


Undiscounted 


Progression-free survival 0.92 0.33 0.23 0.25 32,381 8,933 


Post-progression survival 0.34 0.68 0.70 0.46 18,152 32,402 


Overall survival 1.26 1.01 0.93 0.71 50,533 41,335 


LY, life years; QALY, quality-adjusted life year; PIX, pixantrone; SOC, standard of care 
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Table 5. Summary of predicted resource use by category of cost 
(discounted) – without PAS  


Item Cost (£) 
pixantrone 


Cost (£) 
standard of 
care 


Drug costs 15,429 284 


Administration 


costs 
1,992 1,560 


AE costs 822 437 


Post-treatment 


drug & 


administration 


costs 


2,083 1,863 


Post-


progression 


drug & 


administration 


costs 


3,285 3,350 


Pre-progression 


non-drug costs 
11,445 4,724 


Post-


Progression 


non-drug costs 


12,223 25,599 


One-off 


progression 


costs 


773 788 


Total 48,054 38,606 
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Table 6. Discounted and undiscounted model outputs by clinical 
outcome - with PAS  


Outcome LY QALY Cost (£) 


Discounted 


 PIX SOC PIX SOC PIX SOC 


Progression-free survival 0.88 0.33 0.67 0.24 XXXXX 8,868 


Post-progression survival 0.29 0.61 0.20 0.42 XXXXX 29,738 


Overall survival 1.17 0.94 0.87 0.66 XXXXX 38,606 


Undiscounted 


Progression-free survival 0.92 0.33 0.23 0.25 XXXXX 8,933 


Post-progression survival 0.34 0.68 0.70 0.46 XXXXX 32,402 


Overall survival 1.26 1.01 0.93 0.71 XXXXX 41,335 


LY, life years; QALY, quality-adjusted life year; PIX, pixantrone; SOC, standard of care 
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Table 7. Summary of predicted resource use by category of cost 
(discounted) – with PAS 


Item Cost (£) 
pixantrone 


Cost (£) 
standard of 
care 


Drug costs XXXXXX 284 


Administration 


costs 
1,992 1,560 


AE costs 822 437 


Post-treatment 


drug & 


administration 


costs 


2,083 1,863 


Post-


progression 


drug & 


administration 


costs 


3,285 3,351 


Pre-progression 


non-drug costs 
11,445 4,724 


Post-


Progression 


non-drug costs 


12,223 25,599 


One-off 


progression 


costs 


773 788 


Total XXXXXX 38,606 


 


 


3.21 Please present in separate tables the incremental results as 


follows. 2 


 the results for the intervention without the patient access 


scheme  


 the results for the intervention with the patient access scheme. 


                                                 
2
 For outcome-based schemes, please see section 5.2.9 in appendix B. 
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List the interventions and comparator(s) from least to most 


expensive. Present the incremental cost-effectiveness ratios 


(ICERs) in comparison with baseline (usually standard care), and 


the incremental analysis ranking technologies in terms of 


dominance and extended dominance. A suggested format is 


presented below. 


Tables 8 and 9 present the base case incremental results (discounted) without 


and with the PAS respectively.  Incremental costs are lowered from £9,448 to 


XXXX when the PAS is incorporated; this results in the incremental cost-


effectiveness ratio (ICER) of the cost per QALY gained decreasing from 


£46,654 to £23,796. 


Table 8. Base-case incremental results – without PAS 


Technologies Total 
costs 
(£) 


Total 
LYG 


Total 
QALYs 


Incremental 
costs (£) 


Incremental 
LYG 


Incremental 
QALYs 


ICER (£) 
versus 
baseline 
(QALYs) 


Standard of 
Care 


£38,606 0.94 0.66 - - - - 


Pixantrone £48,054 1.17 0.87 £9,448 0.23 0.20 £46,654 


LYG: life-year gained; QALY: quality-adjusted life-year; ICER: incremental cost-effectiveness 
ratio. 


Table 9. Base-case incremental results – with PAS (XXXXXXXXXXX) 


Technologies Total 
costs 
(£) 


Total 
LYG 


Total 
QALYs 


Incremental 
costs (£) 


Incremental 
LYG 


Incremental 
QALYs 


ICER (£) 
versus 
baseline 
(QALYs) 


Standard of 
Care 


£38,606 0.94 0.66 - - - - 


Pixantrone XXXX 1.17 0.87 XXXX 0.23 0.20 £23,796 


LYG: life-year gained; QALY: quality-adjusted life-year; ICER: incremental cost-effectiveness 
ratio. 
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Sensitivity analyses 


3.22 Please present deterministic sensitivity analysis results as 


described for the main manufacturer/sponsor submission of 


evidence for the technology appraisal. Consider using tornado 


diagrams.  


Tables 10 and 11 below present the deterministic sensitivity analysis results 


as described in the main manufacturer submission of evidence for the 


technology appraisal with the PAS. 


The 0–6% discount rate used for cost and health affected the ICER by -5.7% 


to +3.4% and -7.4% to +5.0% respectively. Methodological assumptions on 


modelling OS and PFS have a major impact on the ICER. Changing the 


approach from log-normal distribution to generalised gamma distribution for 


both OS and PFS leads to an ICER of £2,739/QALY. Using a log-logistic 


function fit for both OS and PFS leads to an ICER of £20,424/QALY versus 


standard of care (Table 10). 


In the sensitivity analyses involving utility inputs, when the utility for stable/no 


progression decreased to 0.70 and to 0.59 for the progressed disease state, 


the ICER increased to £24,322/QALY. When utility for stable/no progression 


increased to 0.81 and to 0.60 for the progressed disease state, the ICER 


decreased to £18,827/QALY versus standard of care.  The lower ICER is 


observed because patients in the pixantrone arm spend more time in the no 


progression state, while patients in the standard of care arm spend more time 


in the progressed disease state.  The utility value associated with the former 


state is increased, while it is decreased with the latter state (relative to the 


base case) (Table 11).  
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Table 10. Parameters varied in deterministic sensitivity analysis and 


results (with PAS XXXXXXXXXXX) 


Parameter 
Baseline 


value 
Alternate 


value 
ICER (£/QALY) – discounted 


All parameters at baseline values £23,796 


Time horizon life time 10 year £24,643  


Health discount rate 3.5% 


0.0% £22,028 


6.0% £24,997 


Cost discount rate 3.5% 


0.0% £22,425 


6.0% £24,605 


Parametric fitting for OS and PFS 
log-


normal 


Generalised 
Gamma 


£2,739 


Log-logistic £20,424 


Progression free survival: 
Pixantrone 


Mean 


2.5% Lower 
Dominant - less costly and more 


effective 


97.5% Upper £122,123 


Progression free survival: 
comparator 


Mean 


2.5% Lower £88,354 


97.5% Upper £4,328 


Overall survival: Pixantrone Mean 


2.5% Lower £54,961 


97.5% Upper 
less costly and less effective 


(£40,143) 


Overall survival: comparator Mean 


2.5% Lower 
 less costly and less effective 


(£70,833)  


97.5% Upper £48,311  
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Table 11. Utilities varied in deterministic sensitivity analysis and results 


(with XXXXXXXXXXXXXXX) 


Description of data sources 
Pre-


progression 
Utility 


Post-
progression 


utility 


ICER (£/QALY) – 
discounted 


Base case 


2nd line treatment in patients with renal 
cell carcinoma 


0.76 0.68 £23,796 


Alternative utility scenarios 


2nd line treatment in patients with 
chronic myelogenous leukiemia,  


0.85 0.73 £20,385 


3rd line treatment in patients with 
chronic lymphocytic leukemia 


0.65 0.47 £23,064 


1st line maintenance treatment in 
patients with Follicular lymphoma 


0.78 0.62 £20,692 


1st line treatment in patients with 
metastatic renal cell carcinoma 


0.70 0.59 £24,322 


Self-reported quality of life during 
chemotherapy in elderly patients with 
aggressive non-Hodgkin lymphoma 


0.81 0.60 £18,827 


2
nd


 line treatment in patients with 
malignant melanoma 


0.80 0.76 £24,215 


 


Figures 1-4 represent tornado diagrams that highlight the fifteen parameters 


that have the greatest impact on incremental costs, incremental QALYs, 


incremental cost/QALY gained and incremental net benefit (computed using a 


willingness to pay threshold of £30,000 per QALY gained).     
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Figure 1. Tornado diagram – incremental costs (with PAS XXXXX 


XXXXXXX)
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OSstandarecare = overall survival standard of care; OSpixantrone = overall survival pixantrone; PFSpixantrone = progression free 


survival pixantrone; PFSstandardcare = progression free survival standard of care; c_drug_peradmin_pix = drug cost per 


administration pixantrone; c_profsocial_progressive = professional and social services progressive state; TmtDiscRiskfactorPix = 


treatment discontinuation risk factor pixantrone; AE_Grade3_pix = grade 3 and 4 rate for adverse events pixantrone; AE_Grade3_SC 


= grade 3 and 4 rate for adverse events standard of care; c_admin_subs = administration costs subsequent cycles; 


c_healthprof_activepost = health care professional costs (28 days) active therapy post treatment; TmtDiscRiskFactorSC = 


treatment discontinuation risk factor for standard of care; c_hospital_activepost = hospital costs (annual) active therapy post 


treatment; c_healthprof_active = health care professional costs (28 days) active therapy; cost_AEgrade3_pix = cost grade 3 and 4 


adverse events for pixantrone  


Figure 2. Tornado diagram – incremental QALYs (with XXXXXX 
XXXXXXXX) 
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OSpixantrone = overall survival pixantrone; OSstandarecare = overall survival standard of care; u_stable = utility stable disease; 


u_progressive = utility progressive disease; PFSpixantrone = progression free survival pixantrone ; PFSstandardcare = 


progression free survival standard of care; util_dec_AEgrade3_pix = utility decrement grade 3 and 4 adverse events pixantrone; 


util_dec_AEgrade3_SC = utility decrement grade 3 and 4 adverse events standard of care; AE_Grade3_pix = grade 3 and 4 rate for 


adverse events pixantrone; AE_Grade3_SC = grade 3 and 4 rate for adverse events standard of care ; AE_Grade2_SC= grade 2 rate 


for adverse events standard of care; TmtDiscRiskfactorPix = treatment discontinuation risk factor pixantrone; 


Util_dec_AEgrade2_pix = utility decrement grade 2 for adverse events pixantrone; AE_Grade2_pix = grade rate for adverse events 


pixantrone; util_dec_AEgrade2_SC = utility decrement grade 2 for adverse events standard of care 
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Figure 3. Tornado diagram – incremental cost per QALY gained (with 
PAS XXXXXXXXXXXXXXXXX) 
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PFSpixantrone = progression free survival pixantrone ; PFSstandardcare = progression free survival standard of care; u_stable = 


utility stable disease; OSstandarecare = overall survival standard of care; c_drug_peradmin_pix = drug cost per administration for 


pixantrone; c_profsocial_progressive = professional and social services progressive state; TmtDiscRiskfactorPix = treatment 


discontinuation risk factor pixantrone; OSpixantrone = overall survival pixantrone; u_progressive = utility progressive disease 


AE_Grade3_pix = grade 3 and 4 rate for adverse events pixantrone; AE_Grade3_SC = grade 3 and 4 rate for adverse events 


standard of care; c_admin_subs= administration cost subsequent cycles; c_healthprof_activespost= health care professional costs 


(28 days) active therapy post treatment; TmtDiscRiskfactorSC= treatment discontinuation risk factor for standard of care; 


c_hospital_activepost = hospital costs (annual) active therapy post treatment 


Figure 4. Tornado diagram – incremental net benefit with willingness to 
pay threshold of £30,000/QALY (with PAS XXXXXXXXXXXXXX) 
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OSstandarecare = overall survival standard of care; OSpixantrone = overall survival pixantrone; PFSpixantrone = progression free 


survival pixantrone; PFSstandardcare = progression free survival standard of care; u_stable = utility stable disease; 


c_drug_peradmin_pix = drug cost per administration for pixantrone; c_profsocial_progressive = professional and social services 


progressive state; TmtDiscRiskfactorPix = treatment discontinuation risk factor pixantrone; u_progressive = utility progressive 


disease; AE_Grade3_pix = grade 3 and 4 rate for adverse events pixantrone; AE_Grade3_SC = grade 3 and 4 rate for adverse 


events standard of care; c_admin_subs= administration cost subsequent cycles; c_healthprof_activespost= health care 


professional costs (28 days) active therapy post treatment; TmtDiscRiskfactorSC= treatment discontinuation risk factor for standard 


of care; c_hospital_activepost = hospital costs (annual) active therapy post treatment 


3.23 Please present any probabilistic sensitivity analysis results, and 


include scatter plots and cost-effectiveness acceptability curves.  


Figure 5 presents the scatter plot from the probabilistic sensitivity analysis for 


5,000 simulations. The x-axis represents incremental outcomes in terms of 


QALYs, while the y-axis represents incremental costs. Each point on the chart 
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represents a single probabilistic iteration of the model.  Table 12 presents the 


proportion of iterations in each quadrant of the scatter plot.   


The plot indicates that in 58.8% of the model iterations, pixantrone yields 


more QALYs than the comparator arm at higher cost (Table 12). Figure 6 


presents the cost-effectiveness acceptability curves for each model 


comparator. The x-axis represents a health care payer’s willingness to pay for 


an additional QALY, while the y-axis represents the probability of being cost-


effective. At a willingness to pay value of £30,000/QALY, pixantrone is more 


likely to be cost-effective than standard of care.   


Figure 5. PSA Scatter plot (5,000 simulations) with PAS XXXXXXXXXXXX 
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Table 12. Proportion of Iterations in each Quadrant of Scatter Plot with 
PAS XXXXXXXXXXXXX 


Quadrant Proportion of Simulations 


Quadrant I – Pixantrone has higher costs 
and higher effectiveness 


58.8% 


Quadrant III – Pixantrone has lower costs 
and lower effectiveness 


27.7% 


Quadrant IV – Pixantrone is dominant 
(i.e. has lower costs and higher 
effectiveness) 


11.5% 


Quadrant II – Pixantrone is dominated 
(i.e. has higher costs and lower 
effectiveness) 


2.0% 
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Figure 6. Cost-effectiveness acceptability curves with PAS XXXX 
XXXXXXXX 
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3.24 Please present scenario analysis results as described for the main 


manufacturer/sponsor submission of evidence for the technology 


appraisal. 


Please see the response to 3.22.  


3.25 If any of the criteria on which the patient access scheme depends 


are clinical variable (for example, choice of response measure, 


level of response, duration of treatment), sensitivity analyses 


around the individual criteria should be provided, so that the 


Appraisal Committee can determine which criteria are the most 


appropriate to use. 


Not applicable.  The scheme is a straight forward discount on the price of the 


vial and does not depend on any clinical variables.   
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Impact of patient access scheme on ICERs 


3.26 For financially based schemes, please present the results showing 


the impact of the patient access scheme on the ICERs for the 


base-case and any scenario analyses. A suggested format is 


shown below (see table 5). If you are submitting the patient access 


scheme at the end of the appraisal process, you must include the 


scenario with the assumptions that the Appraisal Committee 


considered to be most plausible.  


Table 13 presents the impact of the patient access scheme on the ICERs for 


the base case and the scenario analyses with and without the PAS. 


Table 13. Impact of PAS (XXXXXXXXXXX) on ICERs 


 Alternate 
value 


ICER (discounted) for 
intervention (£/QALY) 


versus: 


 Standard of Care 


 Without PAS With PAS 


Base-case -  patients with 
histologically confirmed aggressive 
B-cell NHL who have previously 
received treatment with rituximab and 
will be receiving pixantrone as a third 
or fourth line treatment. 


 £46,654 £23,796 


Time Horizon 10 years £47,966 £24,643 


Health discount rate 0% £43,188 £22,028 


 6% £49,008 £24,997 


Cost discount rate 0% £45,421 £22,425 


 6% £47,367 £24,605 


Parametric fitting for OS and PFS Generalised 
Gamma 


£16,702 £2,739 


 Log-logistic £39,597 £20,424 


Progression free survival: Pixantrone 2.5% lower £4,555 


Dominant - 
less costly 
and more 
effective 


 97.5% upper £147,856 £122,123 


Progression free survival: comparator 2.5% lower £114,932 £88,354 


 97.5% upper £25,867 £4,328 


Overall survival: Pixantrone 2.5% lower £58,765 £54,961 


 97.5% upper 


Less costly 
and less 
effective 


(£25,912) 


less costly 
and less 
effective 


(£40,143) 
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Overall survival: comparator  2.5% lower 


Less costly 
and less 
effective 


(£64,974) 


less costly 
and less 
effective 


(£70,833) 


 97.5% upper £55,730 £48,311 


Sensitivity analyses around utility 
inputs    


2nd line treatment in patients with 
chronic myelogenous leukemia,  


PreP: 0.76 
PostP:0.68 


£39,967 £20,385 


3rd line treatment in patients with 
chronic lymphocytic leukemia 


PreP:0.65 
PostP:0.47 


£45,220 £23,064 


1st line maintenance treatment in 
patients with Follicular lymphoma 


PreP:0.78 
PostP:0.62 


£40,569 £20,692 


1st line treatment in patients with 
metastatic renal cell carcinoma 


PreP:0.70 
PostP:0.59 


£47,686 £24,322 


Self-reported quality of life during 
chemotherapy in elderly patients with 
aggressive non-Hodgkin lymphoma 


PreP:0.81 
PostP:0.60 


£36,912 £18,827 


2nd line treatment in patients with 
malignant melanoma 


PreP:0.80 
PostP:0.76 


£47,475 £24,215 


PAS: patient access scheme; PreP: pre-progression utility; PostP: post-progression utility. 
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Appendix 
 
Drug procurement costs’ changes between the manufacturer’s original (version - M-11146 Pixantrone CE model_01May2013 
model.xlsm) and revised economic models (either model included in this submission) 
Drug Concentration Tablet or 


vial size 
Price (£) Comments from ERG Comment from CTI and revisions 


made in updated model included in 
this submission  Original 


submission 
Response 
to ACD 


Cyclophospham


ide 


500 mg 500 mg £ 5.66 £ 6.92 - - 


1,000 mg 1,000 mg £ 10.66 £ 12.94 - - 


Cytarabine 20 mg/mL 5 mL £ 3.90 £ 3.15 - - 


100 mg/mL 5 mL £ 19.50 £ 8.65 - - 


100 mg/mL 10 mL £ 39.00 £ 6.58 - - 


100 mg/mL 20 mL £ 77.50 £ 10.01
a
 ERG identified this cost 


to correspond to a 200 


mg/mL concentration 


and 20 mL vial. 


No change made. 


 


The price of £10.01 corresponds to 


2000mg per 20mL vial solution. This 


is equivalent to a 100mg/mL 


concentration in a 20mL vial. 


Cisplatin 1 mg/mL 10 mL £ 5.85 £ 2.04 - - 


50 mg 50 mg £ 17.00 £ 7.89 - - 


1 mg/mL 100 mL £ 50.22 £ 12.17 - - 


Dexamethasone 2 mg 2 mg £ 0.14 £ 0.02 - - 


2 mg/mL 150 mL £ 42.30 £ 22.46 - - 


Doxorubicin 10 mg 10 mg £ 18.72 £ 1.80 - - 


50 mg 50 mg £ 96.86 £ 6.68 - - 


2 mg/mL 100 mL £ 275.00 £ 46.77 - - 


Epirubicin 2 mg/mL 5 mL £ 19.04 £ 3.12 - - 


50 mg 50 mg £ 91.54 £ 12.99 - - 
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Drug Concentration Tablet or 
vial size 


Price (£) Comments from ERG Comment from CTI and revisions 
made in updated model included in 
this submission  Original 


submission 
Response 
to ACD 


2 mg/mL 50 mL £ 95.54 £ 21.86 - - 


2 mg/mL 100 mL £ 386.16 £ 39.16 - - 


Etoposide IV 


(100 mg)
b
 


20 mg/mL 5 mL £ 12.15 £ 2.09 Etoposide IV (100 mg) 


10 mL vials no longer 


produced. 


No changes made  


 


Etoposide IV (100mg) 10mL vials 


were not considered in the model 


20 mg/mL 25 mL £ 60.75 £ 7.98 


Gemcitabine
c
 200 mg 200 mg £ 32.00 £ 3.22 Gemcitabine 1,500 mg 


no longer available. 


No changes made  


 


Gemcitabine 1,500mg was not 


considered in the model 


1,000 mg 1,000 mg £ 162.00 £ 12.64 


2,000 mg 2,000 mg £ 324.00 £ 24.70 


Methotrexate 2.5 mg/mL 2 mL £ 1.68 £ 5.14
d
 ERG identified this cost 


as corresponding to 5 


mg/2mL concentration. 


No changes made 


 


The eMIT has a price of £25.69 (pack 


size of 5) corresponding to a 5mg per 


2mL vial solution. This is equivalent 


to a 2.5mg/mL concentration in a 2mL 


vial.  The price was divided by 5 in 


order to obtain the price of 1 pack.    


25 mg/mL 2 mL £ 3.00 £ 1.34
e
 ERG identified this cost 


as corresponding to 


50mg/2ml 


concentration. 


 


No changes made. 


 


The eMIT has a price of £1.34 


corresponding to a 50mg per 2mL vial 


solution.  This is equivalent to a 


25mg/mL concentration in a 2mL vial.  


25 mg/mL 20 mL £ 30.00 £ 4.77
f
 ERG identified this cost 


as corresponding to 


500mg/20ml 


No changes made. 
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Drug Concentration Tablet or 
vial size 


Price (£) Comments from ERG Comment from CTI and revisions 
made in updated model included in 
this submission  Original 


submission 
Response 
to ACD 


concentration. The eMIT has a price of £4.77 


corresponding to a 500mg per 20mL 


vial solution.  This is equivalent to a 


25mg/mL concentration in a 20mL 


vial. 


25 mg/mL 40 mL - - - This 25mg/mL concentration in a 


40mL vial was previously excluded 


from the model, as it is not used in 


the per mg drug costs calculations 


since its cost per mg is higher than 


the other concentrations and vial 


sizes and it is not used in the 


wastage calculations due to its vial 


size would require an extreme BSA. 


However we have incorporated it for 


transparency.   


 


The eMIT has a price of £17.15 


corresponding to a 1000mg per 40mL 


vial solution.  This is equivalent to a 


25 mg/mL concentration in a 40 mL 


vial. This has been added to the 


model. 


100 mg/mL 10 mL £ 78.33 £ 17.15
g
 ERG identified this cost 


as corresponding to 


100mg/40ml 


concentration. 


Changed to £30.89 


 


The eMIT has a price of £30.89 


corresponding to a 1000mg per 10mL 


vial solution.  This is equivalent to a 
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Drug Concentration Tablet or 
vial size 


Price (£) Comments from ERG Comment from CTI and revisions 
made in updated model included in 
this submission  Original 


submission 
Response 
to ACD 


100mg/mL concentration in a 10mL 


vial.  An incorrect price was used 


originally.  


100 mg/mL 50 mL £ 380.07 £ 84.90
h
 The ERG was unable to 


identify this cost. 


No changes made. 


 


The eMIT has a price of £84.90 


corresponding to a 5000mg per 50mL 


vial solution.  This is equivalent to a 


100mg/mL concentration in a 50 mL 


vial.  


Mitoxantrone
i
 2 mg/mL 10 mL £ 100.00 £ 26.06 Mitoxantrone 15 mL no 


longer available. 


No changes made  


 


Mitoxantrone 15 mL was not 


considered in the model 


2 mg/mL 13 mL £ 152.33 £ 26.96 


Oxaliplatin
j
 50 mg 50 mg £ 150.00 £ 12.23 Oxaliplatin 5 mg/mL in 


40 mL vials is no longer 


available. 


No changes made 


 


Oxaliplatin 5 mg/mL in 40 mL vials 


was not considered in the model 


100 mg 100 mg £ 299.50 £ 21.46 


Prednisolone 1 mg 1 mg £ 0.04 £ 0.01 - - 


2.50 mg 2.50 mg £ 0.31 £ 0.11 - - 


5 mg 5 mg £ 0.04 £ 0.01 - - 


Vincristine 1 mg/mL 1 mL £ 13.47 £ 4.22 - - 


1 mg/mL 2 mL £ 26.66 £ 5.87 - - 


1 mg/mL 5 mL £ 44.16 £ 17.93 - - 


Vinorelbine  10 mg/mL 1 mL £ 29.00 £ 5.83 - - 


10 mg/mL 5 mL £ 139.00 £ 21.83 - - 







Patient access scheme submission template – October 2009 Page 34 of 38 


Drug Concentration Tablet or 
vial size 


Price (£) Comments from ERG Comment from CTI and revisions 
made in updated model included in 
this submission  Original 


submission 
Response 
to ACD 


a
 ERG identified this cost to correspond to a 200 mg/mL concentration and 20 mL vial. 


b
 Etoposide IV (100 mg) 10 mL vials no longer produced. 


c
 Gemcitabine 1,500 mg no longer available. 


d
 ERG identified this cost as corresponding to 5 mg/2mL concentration. 


e
 ERG identified this cost as corresponding to 50mg/2ml concentration. 


f
 ERG identified this cost as corresponding to 500mg/20ml concentration. 


g
 ERG identified this cost as corresponding to 100mg/40ml concentration. 


h
 The ERG was unable to identify this cost. 


I 
Mitoxantrone 15 mL no longer available. 


j
 Oxaliplatin 5 mg/mL in 40 mL vials is no longer available. 


Abbreviation used in table: ACD, Appraisal Committee Document.
 


 
Summary of deterministic results from the manufacturer’s revised economic model – following update of drug and AE costs 


Analysis Technology Total 


costs (£) 


Total 


LYG 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


LYG 


Incremental 


QALYs 


ICER (£) 


(LYG) 


ICER (£) 


(QALYs) 


HITT 3rd and 4th line 


Manufacturer’s TPC £43,573 1.10 0.78           


Pixantrone £62,564 1.77 1.31 £18,991 0.67 0.53 £28,189 £35,924 


HITT all lines with prior rituximab 


Manufacturer’s TPC £38,831 1.00 0.71           


Pixantrone £41,306 1.01 0.75 £2,475 0.01 0.04 £167,587 £57,547 


HITT 3
rd


 or 4th line prior rituximab 


Manufacturer’s TPC £38,606 0.94 0.66           


Pixantrone £48,054 1.17 0.87 £9,448 0.23 0.20 £40,432 £46,654 


HITT all lines  
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Analysis Technology Total 


costs (£) 


Total 


LYG 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


LYG 


Incremental 


QALYs 


ICER (£) 


(LYG) 


ICER (£) 


(QALYs) 


Manufacturer’s TPC £43,970 1.13 0.80      


Pixantrone £59,785 1.64 1.20 £15,815 0.50 0.40 £31,447 £39,649 


 
Probabilistic results for the histologically confirmed aggressive B-cell NHL population who have previously received treatment with 
rituximab and will be receiving pixantrone as a third or fourth line treatment – following update of drug and AE costs 
 
 Pixantrone Standard Care 


 
Mean 


Standard 


Deviation 
Mean 


Standard 


Deviation 


Life years (Lys) 1.25 0.41 1.00 0.38 


Progression-free life-years (PfLYs) 0.84 0.25 0.34 0.09 


Quality-adjusted life-years 


(QALYs) gained 
0.91 0.30 0.71 0.27 


Total costs £51,728.36 £16,071.86 £40,513.26 £16,023.05 
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Scatter plot of incremental cost versus incremental effectiveness (results shown for 5000 iterations) 
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Incremental cost vs. Incremental effectiveness 
scatterplot


 
 
Proportion of iterations that fall in each quadrant of the scatter plot 
Quadrant Proportion of Simulations 


Quadrant I – Pixantrone has higher costs and 


higher effectiveness 


65.7% 


Quadrant III – Pixantrone has lower costs and 


lower effectiveness 


23.2% 


Quadrant IV – Pixantrone is dominant, i.e. has 


lower costs and higher effectiveness 


5.9% 


Quadrant II - Pixantrone is dominated, i.e. has 


higher costs and lower effectiveness 


5.2% 
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Cost-effectiveness acceptability curves for pixantrone and standard care.  Pixantrone has a higher likelihood of being cost-effective 
compared to standard care at a threshold of £60,000/QALY. 
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CTI Life Sciences has submitted a financially based patient access scheme (PAS), outlined in the 


document forwarded to the National for Health and Care Excellence (NICE) dated 25/07/13. The PAS 


constitutes a XXX discount on the UK list price of pixantrone.  


In summary, the Evidence Review Group (ERG) considers the key points to be: 


 Based on the licensed indication and UK clinical practice, the ERG considers it important to 


evaluate patients with retrospective (central) histological confirmation of aggressive B-cell 


non-Hodgkin’s lymphoma (NHL) and who have previously received treatment with 


rituximab. The ERG considers it appropriate to evaluate patients receiving pixantrone as a 


third or fourth line treatment as a subgroup; 


 As a result of the small sample size available in the patient population that is the focus of the 


manufacturer’s PAS submission, clinical and cost-effectiveness results are associated with 


substantial uncertainty. 


In Section 3.4 of the submission, the manufacturer indicates that the PAS would apply to patients with 


aggressive B-cell NHL who:  


 have disease confirmed by central independent pathological evaluation (rather than onsite 


pathological evaluation) and; 


 have received 2 or 3 lines of prior treatment and; 


 have previously received rituximab. 


The ERG agrees that this subgroup of NHL patients is most characteristic of UK patients likely to be 


eligible for treatment with pixantrone. 


In Section 3.14, the manufacturer refers to comparative clinical effectiveness data for pixantrone 


versus treatment of physician’s choice (TPC) provided in their response to the Appraisal Consultation 


Document (ACD) for the subgroup of patients with central histological confirmation of disease, 


receiving pixantrone as a third or fourth line treatment, and who had previously received rituximab 


(CTI ACD response, Table 5, pg 14). As noted by the ERG in its assessment of the manufacturer’s 


response to the ACD, data provided by the manufacturer in response to the ACD differ from those 


provided for the same subgroup of patients as part of the clarification process. As recorded in the 


withdrawn FAD, originally released after the second Appraisal Committee meeting on 15/05/13, the 


manufacturer acknowledged that Table 5 of the ACD response was erroneously labelled and that data 


were from a population of patients with aggressive B-cell NHL, confirmed by onsite pathological 


review. The difference in the number of patients in each subgroup could be considered minimal. 


However, there is a substantial disparity in the gain in median overall survival (OS) associated with 


pixantrone, with data provided in response to the ACD suggesting that pixantrone prolongs median 


OS by 4.1 months compared with 2.9 months based on data provided during clarification. It should be 
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noted that the difference between the treatment groups in median OS does not reach statistical 


significance in either analysis.  


Clinical effectiveness data for the subgroups of patients provided by the manufacturer in response to 


the ACD and during clarification process are summarised in Table 1.  


The ERG considers it important to reiterate the considerable uncertainty around the clinical 


effectiveness of pixantrone in this population. 


Table 1. Clinical effectiveness for subgroup analyses based on line of therapy in patients 
with histologically confirmed aggressive B-cell NHL, receiving pixantrone as a third or fourth 
line treatment, who had previously received rituximab  


 Onsite histological confirmation 


(from ACD response) 


Central histological confirmation 


(from manufacturer’s clarification response) 


Outcome Pixantrone 


(N = 25) 


TPC 


(N = 25) 


Measure of 


effect 


(p value or HR 


with 95% CI) 


Pixantrone 


(N = 20) 


TPC 


(N = 18) 


Measure of 


effect 


(p value or HR 


with 95% CI) 


CR/CRu (end of 


study) 


6 (24%) 1 (4%) Reported as not 


significant 


5 (25.0%) 1 (5.6%) 0.184 


CR (end of study) 5 (20%) 0 p <0.05 5 (25.0%) 0 (0%) 0.048 


ORR (end of study)
a
 11 3 Reported as not 


significant 


9 (45.0%) 2 (11.1%) 0.033 


Median PFS, months 4.3 2.8 0.83 


(0.46 to 1.50) 


5.4 


(0.7 to 24.0) 


2.8 


(0.0 to 10.3) 


0.52 


(0.26 to 1.04) 


Mean PFS (SD), 


months 


– – – 6.4 (6.19) 3.2 (2.71) – 


Median OS, months 10.2 6.1 0.90 


(0.47 to 1.75) 


7.5 


(1.1 to 24.0) 


5.4 


(0.2 to 22.5) 


0.76 


(0.38 to 1.55) 


Mean OS (SD), 


months 


– – – 9.9 (8.15) 7.9 (7.85) – 


a 
Includes patients with a partial response. 


Abbreviations used in table: ACD, Appraisal Consultation Document; CR, complete response, CRu, unconfirmed complete 


response; HR, hazard ratio; NHL, non-Hodgkin’s lymphoma; ORR, overall response rate; OS, overall survival; PFS, 


progression-free survival; SD, standard deviation; TPC, treatment of physician’s choice.
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As requested in Section 3.15 of the NICE PAS submission template, the manufacturer submitted an 


updated economic model; containing the PAS and aligned with the assumptions that the Appraisal 


Committee considered to be most plausible. Following the second Appraisal Committee meeting: 


4.14 “the Committee concluded that the subgroup with aggressive B cell lymphoma 


confirmed by central independent pathological review for third- or fourth-line treatment and 


who had previously received rituximab was the most likely to represent the population who 


would be treated with pixantrone in clinical practice. Therefore, the Committee concluded 


that this was the most appropriate population for decision-making and that it should inform 


the cost-effectiveness analyses”; 


4.15 “The Committee agreed that the manufacturer’s utility values used in the original 


economic model (0.81 for the pre-progression health state and 0.60 for the post-progression 


health state) were likely to overestimate the quality of life for patients receiving third- or 


fourth-line treatment for relapsed or refractory aggressive non-Hodgkin’s lymphoma. 


Conversely, it decided that the ERG’s utility values (0.428 for the pre-progression health state 


and 0.279 for the post-progression health state) were likely to underestimate the quality of life 


for this population”; 


4.15  “The Committee concluded that, because of the utility values used, the 


manufacturer’s revised model was still likely to produce ICERs that were lower than the true 


values”; 


4.4 “The Committee concluded that these fundamental concerns about the design of 


PIX301 meant that there was considerable uncertainty in the validity and robustness of its 


results”. 


 


As highlighted above, the ERG considers the patient population that is the focus of the manufacturer’s 


PAS submission to be the most characteristic of UK patients likely to be eligible for treatment with 


pixantrone. The ERG notes that at the second Appraisal Committee meeting the manufacturer 


confirmed that data from the population of patients confirmed by central independent pathological 


review were used to inform the revised model (submitted in response to the ACD). Furthermore, the 


ERG notes that the same clinical data are used to inform the manufacturer’s revised model and PAS 


model. However, as highlighted above, the ERG considers it important to reiterate the considerable 


uncertainty around the clinical effectiveness of pixantrone in the patient population that is the focus of 


the manufacturer’s PAS submission. 


In addition, the ERG notes that in the revised model submitted in response to the ACD and in the 


model submitted alongside the current PAS, the manufacturer has used health state utility values from 


renal cell carcinoma patients receiving second-line treatment. Furthermore, the ERG notes that these 


utility values, whilst less favourable than those used in the manufacturer’s original submission and 


more favourable than those used in the ERG’s sensitivity analysis, may still overestimate the utility of 


third or fourth line aggressive B-cell NHL patients.  


In addition to the PAS and use of assumptions deemed most plausible by the Appraisal Committee, in 


the updated model the manufacturer has modified the costs associated with drugs (other than 
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pixantrone) and adverse events. These revisions were based on ERG feedback on CTI Life Sciences’ 


comments on the ACD; dated 10/05/13. The ERG validated the cost inputs used in the manufacturer’s 


updated model versus those presented by the ERG in response to CTI Life Sciences’ response to the 


ACD and identified no errors. Based on the manufacturer’s updated model, the incremental cost-


effectiveness ratio (ICER) of pixantrone versus TPC is £23,796 per quality adjusted life year (QALY) 


and £46,654 per QALY with and without the PAS, respectively. Table 2 summarises the base case 


incremental analysis of pixantrone versus TPC with and without application of the manufacturer’s 


PAS. 


Table 2. Base case incremental results with and without PAS (adapted from manufacturer’s 
PAS submission, Tables 8 and 9, pg 20) 


Treatment    Total 
costs 
(£) 


Total 
LYG 


Total 
QALYs 


Incremental 
costs (£) 


Incremental 
LYG 


Incremental 
QALYs 


ICER (£) 
incremental 
(QALYs) 


Without PAS 


TPC £38,606 0.94 0.66 - - - - 


Pixantrone £48,054 1.17 0.87 £9,448 0.23 0.20 £46,654 


With PAS 


TPC £38,606 0.94 0.66 - - - - 


Pixantrone XXXXXX 1.17 0.87 XXXXX 0.23 0.20 £23,796 


Abbreviations used in table: ICER, incremental cost-effectiveness ratio; LYG, life years gained; PAS, patient 
access scheme; QALY, quality adjusted life year; TPC, treatment of physician’s choice. 


 


Sensitivity analyses 


As per the manufacturer’s original submission, deterministic and probabilistic sensitivity analyses 


were carried out by the manufacturer on the updated model base case. Deterministic sensitivity 


analysis revealed that the manufacturer’s updated model was most sensitive to the parameters and/or 


distribution used to inform estimates of OS. For example, using the lower 95% CI of parameters used 


to inform OS with pixantrone increased the ICER (with PAS) to £54,961 and using the generalised 


Gamma rather than log-normal distributions to inform estimates of OS (and progression free survival) 


resulted in a deterministic ICER (with PAS) of £2,739 (pixantrone vs TPC). The ERG considers that 


this reflects the high level of uncertainty surrounding estimates of clinical effectiveness which results 


from the small sample size available in the patient population that is the focus of the manufacturer’s 


PAS submission.  


Furthermore, the ERG notes that the absence of utility data in the relapsed or refractory aggressive 


NHL patient population results in a great deal of uncertainty with respect to patient utility. In 


deterministic sensitivity analysis, the manufacturer assessed the impact of a variety of health state 


utility values on the updated base case cost-effectiveness results. The ICERs obtained (with PAS) 
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ranged from £18,827 to £24,215 per QALY and are summarised in Table 3. Also presented in Table 3 


are the results of an additional sensitivity analysis carried out by the ERG using utility values from 


final line chronic lymphocytic leukaemia patients (incorporated in ERG sensitivity analysis of the 


manufacturer’s original submission). The ICER (with PAS) obtained from ERG sensitivity analysis 


was £32,760 per QALY. 


Table 3. Results of manufacturer and ERG deterministic sensitivity analyses of health state 
utilities – with PAS (adapted from manufacturer’s PAS submission, Table 11, pg 23) 


Description of data sources 
Progression free 
survival  utility 


Progressed 
disease utility 


ICER (£/QALY)  


Base case 


2nd line treatment in patients with renal cell 
carcinoma 


0.76 0.68 £23,796 


Manufacturer’s alternative utility scenarios 


2nd line treatment in patients with chronic 
myelogenous leukaemia,  


0.85 0.73 £20,385 


3rd line treatment in patients with chronic 
lymphocytic leukaemia 


0.65 0.47 £23,064 


1st line maintenance treatment in patients 
with Follicular lymphoma 


0.78 0.62 £20,692 


1st line treatment in patients with metastatic 
renal cell carcinoma 


0.70 0.59 £24,322 


Self-reported quality of life during 
chemotherapy in elderly patients with 
aggressive non-Hodgkin lymphoma 


0.81 0.60 £18,827 


2nd line treatment in patients with 
malignant melanoma 


0.80 0.76 £24,215 


ERG’s alternative utility scenario 


Final line treatment in patients with chronic 
lymphocytic leukaemia 


0.428 0.279 £ 32,760 


Abbreviations used in table: ERG, Evidence Review Group; ICER, incremental cost-effectiveness ratio; PAS, 
patient access scheme; QALY, quality adjusted life year. 


 


The manufacturer’s probabilistic sensitivity analysis was carried out across 5,000 simulations and 


resulted in an average ICER (mean incremental costs/mean incremental QALYs) of £30,681 per 


QALY (with PAS). The scatter plot of cost-effectiveness results (with PAS) and cost-effectiveness 


acceptability curves (with PAS) are displayed in Figures 1 and 2, respectively. According to the 


manufacturer’s probabilistic analysis, pixantrone (with PAS) was associated with a 45.7% and 51.5% 


probability of being cost-effective versus TPC at willingness-to-pay thresholds of £20,000 and 


£30,000, respectively. The percentage of probabilistic simulations (with PAS) falling in each quadrant 


of the cost-effectiveness plane is summarised in Table 4. The ERG considers it important to note that, 


although 70% of probabilistic iterations estimated that pixantrone was associated with greater benefit 


than TPC, 27.7% of probabilistic iterations indicated that patients treated with pixantrone fared worse 
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than those treated with TPC. Furthermore, in those simulations in which pixantrone was estimated as 


being associated with a QALY loss, the magnitude of that QALY loss was up to 1.26 QALYs. 


Figure 1. Scatter plot of probabilistic cost-effectiveness results of pixantrone (with PAS) 
compared with treatment of physician’s choice (adapted from manufacturer’s PAS 
submission, Figure 5, pg 26) 
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Figure 2. Cost-effectiveness acceptability curves for pixantrone (with PAS) and treatment of 
physician’s choice (adapted from manufacturer’s PAS submission, Figure 6, pg 27) 


 


Table 4. Percentage of probabilistic simulations (pixantrone [with PAS] vs TPC) falling in 
each quadrant of the cost-effectiveness plane (reproduced from manufacturer’s PAS 
submission, Table 12, pg 26) 


Quadrant Percentage of 
iterations 


Quadrant I – Pixantrone has higher costs 
and higher effectiveness 


58.8% 


Quadrant III – Pixantrone has lower costs 
and lower effectiveness 


27.7% 


Quadrant IV – Pixantrone is dominant (i.e. 
has lower costs and higher effectiveness) 


11.5% 


Quadrant II – Pixantrone is dominated (i.e. 
has higher costs and lower effectiveness) 


2.0% 


Abbreviations used in table: PAS, patient access scheme; TPC, 
treatment of physician’s choice. 


 





