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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE 


Health Technology Appraisal 


Myelodysplastic syndrome (deletion 5q) - lenalidomide [ID480]  


Response to consultee, commentator and public comments on the Appraisal Consultation Document (ACD) 


 


Definitions: 


Consultees – Organisations that accept an invitation to participate in the appraisal including the manufacturer or sponsor of the 
technology, national professional organisations, national patient organisations, the Department of Health and the Welsh Assembly 
Government and relevant NHS organisations in England. Consultee organisations are invited to submit evidence and/or statements 
and respond to consultations. They are also have right to appeal against the Final Appraisal Determination (FAD). Consultee 
organisations representing patients/carers and professionals can nominate clinical specialists and patient experts to present their 
personal views to the Appraisal Committee.  


Clinical specialists and patient experts – Nominated specialists/experts have the opportunity to make comments on the ACD 
separately from the organisations that nominated them. They do not have the right of appeal against the FAD other than through 
the nominating organisation. 


Commentators – Organisations that engage in the appraisal process but that are not asked to prepare an evidence submission or 
statement. They are invited to respond to consultations but, unlike consultees, they do not have the right of appeal against the 
FAD. These organisations include manufacturers of comparator technologies, NHS Quality Improvement Scotland, the relevant 
National Collaborating Centre (a group commissioned by the Institute to develop clinical guidelines), other related research groups 
where appropriate (for example, the Medical Research Council and National Cancer Research Institute); other groups (for example, 
the NHS Confederation, NHS Information Authority and NHS Purchasing and Supplies Agency, and the British National Formulary).  


Public – Members of the public have the opportunity to comment on the ACD when it is posted on the Institute’s web site 5 days 
after it is sent to consultees and commentators. These comments are usually presented to the appraisal committee in full, but may 
be summarised by the Institute secretariat – for example when many letters, emails and web site comments are received and 
recurring themes can be identified.  
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Comments received from consultees 


Consultee Comment Response 


Celgene  Celgene is pleased that the Committee recognises that on the basis of the evidence 
on transfusion independence and health-related quality of life, lenalidomide is a 
clinically effective treatment for people with MDS associated with a deletion 5q 
cytogenetic abnormality (MDS del(5q)). This was recently also recognised by the 
Cancer Drug Fund in evaluating lenalidomide in this patient population, endorsing 
the benefit for patients in England. Celgene would once again like to draw to the 
attention of the Committee, that MDS del(5q) continues to be an area of high unmet 
need. Currently there are no other treatment options available barring best 
supportive care consisting of regular blood transfusions, treatment of transfusion 
related side effects and management of disease associated morbidity. 


Comments noted. The Committee agreed that 
lenalidomide is innovative in its potential to make a 
significant and substantial impact on health-related 
benefits (see FAD section 4.2 and 4.15). 


Celgene 
(continued) 


Celgene is disappointed that the ACD presently doubts as to whether lenalidomide 
improves survival in these patients and concludes it is not cost-effective when based 
on Celgene’s health economic analyses, or following the additional analyses 
performed by the ERG. 


Comments noted.The Committee agreed that 
lenalidomide is innovative in its potential to make a 
significant and substantial impact on health-related 
benefits (see FAD section 4.2 and 4.15). However, 
the Committee concluded that the most plausible 
ICER was approximately £70,000 per QALY 
gained, and therefore lenalidomide for treating MDS 
associated with a deletion 5q cytogenetic 
abnormality could not be recommended as a cost-
effective use of NHS resources.  


Celgene 
(continued) 


Following consideration of the content of the ACD and the Evidence Review Group 
Evaluation Report (ERGR), Celgene have structured an evidence-based response 
to  the key issues which appear to have driven the Committee’s recommendation: 


 Transfusion dependency status as the primary prognostic factor, 
determining overall survival and the rate of progression to AML. 


 Time to iron chelation initiation (as assumed to be at 8 weeks post treatment 
initiation in the economic model).  


 Clinical monitoring of MDS (haematologist or GP). 


 Assumptions on utility scores, based on either a mapping of EQ-5D values 
(from MDS-004 trial data) or published estimates (Szende et al.) 


 Methodology used to produce estimates of survival and AML due to trial 
crossover. 


Comments noted. Please see below for full 
response to the issues raised here on transfusion 
dependence (see FAD section 4.6 and 4.7), iron 
chelation (FAD section 4.12), monitoring (see FAD 
section 4.11), utility (see FAD section 4.13) and 
crossover methodology.   
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Consultee Comment Response 


Celgene 
(continued) 


Celgene have provided a set of supplementary information regarding the association 
between transfusion independence, survival and progression to AML, based on a 
systematic literature review, and has explained this further from the following 
evidence-based dimensions 


 Baseline red blood cell transfusion dependence (RBC-TD) is associated 
with increased risk of non-leukaemic death and also more advanced 
disease, leading to increased risk of AML and hence leukaemic death. 


 In addition, the reversal of RBC-TD to red blood cell transfusion 
independence (RBC-TI) leads to improved survival because by correcting 
severe anaemia and reducing the need to transfusions, non-leukaemic 
mortality is reduced through the avoidance of complications of anaemia. 


Comments noted. The Committee considered the 
evidence from MDS-004 on overall survival and 
transfusion independence, the additional 
information submitted by the manufacturer at 
consultation and comments from the ERG. It 
concluded that it is reasonable to assume an 
association between transfusion independence and 
increased overall survival, although there remains 
uncertainty about the exact strength of this 
relationship and whether this relationship 
diminishes over time (see FAD section 4.6) 


Celgene 
(continued) 


In response to the critique from the ERGR, and the ACD, Celgene has made a 
number of amendments to the cost effectiveness analysis. We have provided a re-
analysis of the base case and associated sensitivity analysis for consideration by 
the Committee. 


 


Finally, Celgene has provided brief clarification on the appropriateness of utility 
score mapping and trial crossover adjustment, which were discussed during the 
appraisal committee meeting.  


 


Celgene would urge the Committee in its reconsideration of the ACD to note the 
clarifications / changes to the economic modelling that have been made to address 
the key concerns raised in the ACD.  We believe these clarifications now allow for 
an accurate and valid cost-effectiveness assessment.   


Comments noted. The Committee has considered 
the evidence from MDS-004, the additional 
information submitted by the manufacturer at 
consultation and comments from the ERG. The 
Committee agreed that lenalidomide is innovative in 
its potential to make a significant and substantial 
impact on health-related benefits (see FAD section 
4.2 and 4.15). However, the Committee concluded 
that the most plausible ICER was approximately 
£70,000 per QALY gained, and therefore 
lenalidomide for treating MDS associated with a 
deletion 5q cytogenetic abnormality could not be 
recommended as a cost-effective use of NHS 
resources. 


Celgene 
(continued) 


[THIS IS A SUMMARY OF CELGENE’S COMENTS – PLEASE SEE CELGENE’S 
FULL RESPONSE TO THE ACD] 


Transfusion independence as a prognostic factor  


Summary of the issue 


 The Committee was unclear on the model’s use of transfusion dependency 
status as the primary prognostic factor, determining overall survival and the 
rate of progression to acute myeloid leukaemia (AML). 


 Having taken into account clinical specialist opinion, the Committee was of 
the opinion that transfusion independence measured at 8 weeks would not 
lead to a survival gain in the long term, and that the effect of lenalidomide 
on reduced transfusion dependence would not attribute any benefit in terms 
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Consultee Comment Response 


of a reduced rate of progression to AML. 


Summary of response 


 In order to better highlight the association between transfusion dependence 
/independence and survival, a systematic literature review was performed in 
July 2013. 


o A substantial body of literature was reviewed and found to provide 
support for a relationship between transfusion dependence and 
shortened survival through multiple mechanisms. 


o Evidence also supports the argument that becoming transfusion 
independent following dependency at baseline leads to improved 
survival 


 The association between lenalidomide treatment and reduced rate of 
progression to AML is supported from evidence which shows:  


o Baseline RBC-TD or severe anaemia is associated with more 
advanced disease and leads to increased risk of AML progression.  


o In many MDS del(5q) patients, lenalidomide treatment leads to 
clonal suppression resulting in reduced risk of AML. The clonal 
suppression often also results in TI. 


 


Comments noted. The Committee considered the 
evidence from MDS-004 on overall survival and 
transfusion independence, the additional 
information submitted by the manufacturer at 
consultation and comments from the ERG. It 
concluded that it is reasonable to assume an 
association between transfusion independence and 
increased overall survival, although there remains 
uncertainty about the exact strength of this 
relationship and whether this relationship 
diminishes over time (see FAD section 4.6).  


 


The Committee considered the evidence from 
MDS-004 on AML progression and transfusion 
independence, the additional information submitted 
by the manufacturer at consultation and comments 
from the ERG. It noted that the manufacturer had 
submitted additional information on the rationale for 
lenalidomide in slowing progression to AML, which 
included literature that showed a relationship 
between transfusion status and risk of progression 
to AML, and also evidence from the pivotal trials, 
including MDS–004, showing transfusion status 
was a statistically significant variable for AML 
progression. The Committee noted, however, that 
the ERG had highlighted there was also evidence 
from MDS-004 to show that transfusion status was 
not a significant variable for progression to AML. 
The Committee also noted the safety briefing that 
had been sent by the manufacturer to healthcare 
professionals about the use of lenalidomide for 
MDS, which outlined a 2-year risk of progression to 
AML of 13.8% in MDS associated with a deletion 5q 
cytogenetic abnormality. The Committee 
understood that this was similar to the natural 
history rate. As a result, the Committee there was 
considerable uncertainty over whether lenalidomide 
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Consultee Comment Response 


impacted on rates of progression to AML, and 
therefore that it was unreasonable to assume that 
lenalidomide reduced progression to AML (see FAD 
section 4.7).   


Celgene 
(continued) 


[THIS IS A SUMMARY OF CELGENE’S COMENTS – PLEASE SEE CELGENE’S 
FULL RESPONSE TO THE ACD] 


Implementing revisions to the economic model 


Summary of the issues 


 The Committee indicated that the monitoring of patients with MDS would be 
performed by a haematologist, rather than by a general practitioner, as 
assumed in the submitted base-case model.  


 The Committee accepted comments from the ERG regarding the modelling 
of iron chelation; that the time to iron chelation initiation is more likely to be 
at 16 weeks rather than the modelled 8 weeks. The ERG applied this 
change due to uncertainty regarding a calculation in the electronic model for 
the threshold at which iron chelation therapy is required for transfusion 
dependent patients. 


 The Committee were not convinced of the appropriateness of transfusion 
dependency as a factor in determining the rate of progression to AML.  


 


Summary of response 


 The sensitivity of base-case model results to the Committee’s 
recommendations was investigated. The impact on the model results of 
routine MDS monitoring being performed by a haematologist rather than a 
GP was assessed. The base case incremental cost-effectiveness ratio 
(ICER) becomes £65,153 (versus a submitted ICER of £62,674.). 


 Secondly, the threshold at which iron chelation therapy begins was 
extended from 8 weeks to 16 weeks. This change was made in addition to 
the assumption of monitoring by a haematologist, , increasing the ICER 
further to £69,901.  


o The assumption of an iron chelation threshold of 16 weeks rather 
than 8 comes from a labelling error in the model. The original value 
for RBC units was for the preceding 4 weeks, incorrectly labelled as 
the preceding 8 weeks. This value was multiplied by 2, assuming a 
constant transfusion rate over the preceding 8-week period in full. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comments noted. The Committee accepted the 
revisions to the economic model for monitoring by a 
haematologist rather than a GP (see FAD section 
4.11).  


 


The Committee accepted that the economic model 
contained a labelling error, and that the model 
required no adjustment for iron chelation (see FAD 
section 4.12).  
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Consultee Comment Response 


 To test the impact of the removal of any benefit of lenalidomide on the rate 
of progression to AML, the modelled rate was set equal to that of 
transfusion independent patients for all patients. This was applied in 
addition to the above 2 assumptions of monitoring by a haematologist. 
Resulting incremental quality-adjusted life years (QALYs) are 0.72 and the 
ICER becomes £68,125. 


o This model revision is also likely to be inappropriate. Literature 
suggests that the Committee’s view of there being no link between 
transfusion independence and reduced AML progression ignores a 
key area in which transfusion dependency is an important 
prognostic factor. 


 


The Committee considered the evidence from 
MDS-004 on AML progression and transfusion 
independence, the additional information submitted 
by the manufacturer at consultation and comments 
from the ERG. It noted that the manufacturer had 
submitted additional information on the rationale for 
lenalidomide in slowing progression to AML, which 
included literature that showed a relationship 
between transfusion status and risk of progression 
to AML, and also evidence from the pivotal trials, 
including MDS–004, showing transfusion status 
was a statistically significant variable for AML 
progression. The Committee noted, however, that 
the ERG had highlighted there was also evidence 
from MDS-004 to show that transfusion status was 
not a significant variable for progression to AML. 
The Committee also noted the safety briefing that 
had been sent by the manufacturer to healthcare 
professionals about the use of lenalidomide for 
MDS, which outlined a 2-year risk of progression to 
AML of 13.8% in MDS associated with a deletion 5q 
cytogenetic abnormality. The Committee 
understood that this was similar to the natural 
history rate. As a result, the Committee concluded it 
was uncertain if lenalidomide impacted on rates of 
progression to AML, and therefore that it was 
unreasonable for the economic model to assume 
that lenalidomide reduced progression to AML (see 
FAD sections 4.7 and 4.10).   
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Consultee Comment Response 


Celgene 
(continued) 


[THIS IS A SUMMARY OF CELGENE’S COMENTS – PLEASE SEE CELGENE’S 
FULL RESPONSE TO THE ACD] 


Further information on utilities used in the submission 


Summary of the issue 


 During the appraisal meeting the Committee requested additional 
information on the mapping from FACT-An scores to EQ-5D. 


Summary of response 


 Regression models were generated using both FACT-An summary scales 
and FACT-An individual items to predict EQ-5D utility. 


 All models produced had a high mean absolute error indicating that they 
were not accurate predictors of EQ-5D utility. 


 Additionally the items used within the best fitting mapping did not include the 
items which showed large variation based upon transfusion dependency 
status. The relative reduction in TD scores compared to TI scores using the 
total FACT-An score was substantially greater than for all items included in 
the best mapping model evaluated 


 As such, a strong argument is  presented for not using the mapped EQ-5D 
values in modelling the MDS-004 trial data; and using instead more 
sensitive utility scores from a source such as Szende et al (2009). 


Comments noted. The Committee concluded that 
the utility values used in the manufacturer’s model 
were a reasonable reflection of the impact of 
transfusion status on health-related quality of life in 
people with MDS (see FAD section 4.13). 
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Consultee Comment Response 


Celgene 
(continued) 


[THIS IS A SUMMARY OF CELGENE’S COMENTS – PLEASE SEE CELGENE’S 
FULL RESPONSE TO THE ACD] 


Trial crossover analysis 


 


Summary of the issue  


 Uncertainty was raised by the Committee around the methodology used to 
produce estimates of survival and AML due to trial crossover. 


 


Summary of response 


 The two-stage Weibull method used to analyse crossover was selected 
based upon a paper by Latimer et al. (2013) analysing various methods of 
adjusting for crossover 


 Rank-preserving structural failure time models (RPSFTM) were not used as 
the method relies on an underlying assumption of exchangeability which 
may not uphold in oncology due to potential changes in the underlying 
characteristics of subjects at the point of crossover relative to randomisation 


 Inverse probability of censoring weights (IPCW) was not used as this 
method assumes there are no unmeasured confounders predictive of 
switching or death. This approach has been found to produce biased 
estimates even if all common predictors are taken into account if the study 
sample size is small or there is strong selection bias. As the MDS-004 trial 
contained only a small sample size the method was not considered 
appropriate. 


 


Comments noted. The Committee accepted that the 
two-stage Weibull method was the most appropriate 
method for adjusting for cross over.  


Myelodysplastic 
Syndromes UK 


4.9       Though lenalidomide confers no advantage over BSC in respect of time of 
progression to AML, the important issue for patients is the improvement in their 
quality of life.  It is our universal experience that transfusion dependent patients are 
far more concerned about the quality of the life that they have rather than its overall 
duration.  The fact that the time for progression to AML is not altered by 
lenalidomide is not an issue for patients who have to travel to hospital several times 
a month to receive frequent transfusions, but still suffer from poor energy, due to low 
haemoglobin levels.  These patients are unable to have a normal day to day life – as 
opposed to patients on lenalidomide, whose haemoglobin levels have stabilised. 


Comments noted. The Committee agreed that 
lenalidomide is innovative in its potential to make a 
significant and substantial impact on health-related 
benefits (see FAD section 4.2 and 4.15). 
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Consultee Comment Response 


Myelodysplastic 
Syndromes UK 
(continued)  


4.13    The ICER calculations are widely varied.  The reason for this appears to be 
the range of scenarios considered in terms of transfusion 
dependence/independence.  Some of the calculations are extrapolated from data 
involving a small number of patients.  In the discussion at the appraisal the 
committee appeared to be disagreeing with the results of the ERG analysis.  This 
disagreement appears to be reflected in the ACD which makes the spread of ICERs 
too broad to allow a sensible decision to be made.    


 


The level of the ICER may become critical should a Patient Access Scheme be 
introduced.  We ask that the committee considers this in setting and agreeing an 
ICER as the present divergent values may render lenalidomide too costly to be 
available to those patients who can benefit from it. 


Comments noted. Additional information was 
submitted by the manufacturer at consultation with 
the aim of reducing the uncertainty in the ICER (see 
FAD sections 3.42 and 3.43). The Committee 
concluded that the most plausible ICER was 
approximately £70,000 per QALY gained, and 
therefore lenalidomide for treating MDS associated 
with a deletion 5q cytogenetic abnormality could not 
be recommended as a cost-effective use of NHS 
resources. 


Myelodysplastic 
Syndromes UK 
(continued) 


4.14    The emphasis here is entirely on overall length of survival with no 
consideration for quality of life during treatment, which is of paramount importance 
to patients.  The issue is quality of life over a much shorter period of a few years 
rather than the twenty years used in the model.   


Comments noted. The Committee agreed that 
lenalidomide is innovative in its potential to make a 
significant and substantial impact on health-related 
benefits. The Committee considered that this was 
already captured in the QALY calculation and that 
there were no additional gains in health-related 
quality of life over those already included in the 
QALY calculations (see FAD section 4.2 and 4.15). 


Royal College of 
Physicians  


Has all of the relevant evidence been taken into account? 


The evidence base available to inform a precise ICER calculation is very limited and 
much of this is extrapolation. To our knowledge there is no more relevant evidence. 


Comments noted. No action required.  


Royal College of 
Physicians 
(continued) 


Are the summaries of clinical and cost effectiveness reasonable 
interpretations of the evidence?  


Clinical effectiveness The Appraisal Committee acknowledges the clinical 
effectiveness of lenalidomide for this indication specifically in promoting 
independence from red cell transfusion. The magnitude of haemoglobin response is 
not noted in the ACD but we believe was mentioned by the clinical expert in 
committee. This is worth noting given that the magnitude of haemoglobin increase, 
which is sustained by lenalidomide, is not normally achieved by alternative 
strategies to improve anaemia such as red cell transfusions or ESAs. Indeed red cell 
transfusion produces a cyclical symptomatic benefit but peak haemoglobin 
concentrations are rarely >110 g/l which are achieved for perhaps only one week in 
the typical four week cycle. In contrast most responders to lenalidomide achieve 
sustained haemoglobin concentrations >110 g/l for a median response duration of 


Comments noted. The Committee agreed that 
lenalidomide is innovative in its potential to make a 
significant and substantial impact on health-related 
benefits (see FAD section 4.2 and 4.15). 
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Consultee Comment Response 


around 2 years. 


The Committee clearly placed considerable emphasis on the comment by the 
clinical expert that although red cell transfusion dependence is an adverse risk 
factor for overall survival in MDS, it remains unclear if reversal of transfusion 
dependence can in turn overcome that decrement in overall survival. This statement 
is correct but there are data that can be extrapolated from other treatments for 
anaemia in low-risk MDS, which indicate that responders to therapies that increase 
haemoglobin concentration may have improved survival compared with untreated 
patients. Such retrospective cohort comparisons have been published for ESA1,2 
and for antithymocyte globulin3. If this were correct, despite the methodological 
limitations of such comparisons, then it is plausible that lenalidomide could produce 
a similar benefit, particularly as the median duration of response to lenalidomide is 
similar to that of ATG and of ESAs. Naturally, it could be that these drugs select 
(responding) patients who will have a better overall survival without therapy but the 
same is true for any drug that is demonstrated to improve the overall survival of any 
ITT clinical trial test arm vs. control.  


In section 4.14 the Committee consider that lenalidomide is not a ‘step change’ in 
the management of symptomatic anaemic patients with MDS and del(5q) because 
there is no clear evidence of an overall survival advantage. Our experts believe that 
Lenalidomide is a step change given the very high response rate and magnitude of 
haemoglobin increase in these patients. Because the dataset available to assess 
the clinical and cost effectiveness is very limited it is rather premature to deem this 
therapy to not be such a step change. We believe that this statement should be 
softened. 


The Committee have chosen not to seek subgroups in which the benefit may be 
greater with lenalidomide. An example would be patients with platelets > 150 x 109/l 
who consistently have a higher response rate in all published series. 


 


 


 


 


Comments noted. The Committee considered the 
evidence from MDS-004 on overall survival and 
transfusion independence, the additional 
information submitted by the manufacturer at 
consultation and comments from the ERG. It 
concluded that it is reasonable to assume an 
association between transfusion independence and 
increased overall survival, although there remains 
uncertainty about the exact strength of this 
relationship and whether this relationship 
diminishes over time (see FAD section 4.6). 
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Consultee Comment Response 


Royal College of 
Physicians 
(continued) 


Cost effectiveness 


Although not health economists we would like to make some comments regarding 
assumptions made by the company and by the ERG 


 


 We are unclear why the company have used data from the 5mg 
lenalidomide arm to approximate response duration to BSC given that the 
response rate is still much higher than the BSC group itself and the duration 
of response appears to be similar to that of the 10mg lenalidomide arm 
(Figure 6 on p64 of Manufacturer’s Submission)? 


 In 3.27 ‘ It also noted that 1 dose reduction in the lenalidomide 10 mg group 
meant that patients received effectively the same dose as the 5 mg group.’ 
This statement is incorrect; the median doses after 4 cycles were 5m in the 
10mg arm and 2.5mg in the 5mg arm. Furthermore, one of the reasons for a 
higher response rate in the 10mg arm is likely to be dose intensity in the first 
cycle, which is clearly dose dependent and different between the two arms. 
It is therefore wrong to assume that doses were ‘effectively’ the same in 
both arms for patients who had one dose reduction in the 10mg arm. This 
does not affect the economic model significantly given that the cost of 
different tablet doses is similar. Dose interruptions (which would affect the 
differential costs between the both arms were it imbalanced) were more 
frequent in the 10mg arm than the 5mg arm.  


 


Comments noted. The manufacturer explained that 
they used data from the 5mg lenalidomide group for 
best supportive care as insufficient numbers in the 
placebo arm responded to treatment (see FAD 
section 3.15).  


 


 


 


 


Section 3.27 has now been updated.  


Royal College of 
Physicians 
(continued) 


Are the provisional recommendations sound and a suitable basis for guidance 


to the NHS? 


There is considerable uncertainty surrounding the modelling, primarily due to a lack 
of high quality utility and survival data. We do not consider the provisional 
recommendations to be ‘sound’ given these uncertainties but can understand that 
the ICER is not likely to be close to £30,000. 


Comments noted. Additional information was 
submitted by the manufacturer at consultation with 
the aim of reducing the uncertainty in the ICER (see 
FAD sections 3.42 and 3.43). The Committee 
concluded that the most plausible ICER was 
approximately £70,000 per QALY gained, and 
therefore lenalidomide for treating MDS associated 
with a deletion 5q cytogenetic abnormality could not 
be recommended as a cost-effective use of NHS 
resources. 
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Consultee Comment Response 


Royal College of 
Physicians 
(continued) 


Are there any aspects of the recommendations that need particular 


consideration to ensure we avoid unlawful discrimination against any group 


of people on the grounds of race, gender, disability, religion or belief, sexual 


orientation, age, gender reassignment, pregnancy and maternity 


There is potential discrimination for MDS patients with del(5q) from the Jehovah’s 
Witness community who will refuse blood product support for their anaemia and who 
could reasonably be expected to respond to lenalidomide. 
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Comments noted. The Committee noted that no 
representations had been made or evidence 
received about the pathway of care for this 
particular group of patients, or about the 
effectiveness of lenalidomide in this patient 
population. Therefore the Committee agreed that it 
would not be appropriate to make 
recommendations for a subgroup of patients unable 
to receive blood transfusions. 
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Consultee Comment Response 


Royal College of 
Pathologists 


1) The decision of the Committee might legitimately be perceived to be 
discriminatory to individuals who choose not to receive blood products on religious 
grounds (i.e. Jehovah’s Witnesses).  While this may not be unlawful it is nonetheless 
worthy of highlighting as the document makes no mention of this scenario. 


Comments noted. The Committee noted that no 
representations had been made or evidence 
received about the pathway of care for this 
particular group of patients, or about the 
effectiveness of lenalidomide in this patient 
population. Therefore the Committee agreed that it 
would not be appropriate to make 
recommendations for a subgroup of patients unable 
to receive blood transfusions. 


Royal College of 
Pathologists 
(continued) 


2) There is an apparent inconsistency of recommendation here between the 
use of Lenalidomide in 5q- syndrome and in multiple myeloma that is not clearly 
explained.  These are both malignant haematological conditions for which 
Lenalidomide is highly effective therapy and yet the few patients with 5q- syndrome 
are clearly being treated differently to the many patients with myeloma.  On face 
value this appears to be discriminatory by valuing patients with one form of cancer 
above another despite good evidence to show similar levels of efficacy and 
improvements in quality of life for both conditions treated with Lenalidomide. 


Comments noted. There are several differences 
between this appraisal and TA171. TA171 
recommends lenalidomide for multiple myeloma, 
however only after 2 prior therapies. Additionally, 
TA171 is recommended only with a PAS Finally, 
lenalidomide in the appraisal for multiple myeloma 
is considered an end of life drug, therefore the 
ICER threshold is higher.  


Royal College of 
Pathologists 
(continued) 


3) It is my considered view that the estimated incremental cost-effectiveness 
ratio (ICER) for lenalidomide of greater than £70,000 per QALY gained is excessive 
and fails to appropriately take into consideration the benefits of quality of life 
improvements in patients with 5q- syndrome. 


Comments noted. Additional information was 
submitted by the manufacturer at consultation with 
the aim of reducing the uncertainty in the ICER (see 
FAD sections 3.42 and 3.43). The Committee 
agreed that lenalidomide is innovative in its 
potential to make a significant and substantial 
impact on health-related benefits (see FAD section 
4.2 and 4.15). The Committee considered that this 
was captured in the QALY calculation and that 
there were no additional gains in health-related 
quality of life over those already included in the 
QALY calculations. 
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Comments received from clinical specialists and patient experts 


Nominating organisation Comment Response 


Myelodysplastic 
Syndromes UK  


I just wanted to confirm that I agree with Rodney’s comments.   I must admit 
that as a patient the meeting and also the resulting document there were 
aspects of this process that I found very technical and sometimes difficult to 
understand at times due to the medical terminology etc. I am also a little 
frustrated as a patient that this process seems to be based purely on one 
study whereas there must be a lot more information available on the 
benefits of this drug.   


Comments noted. Your comments regarding the 
meeting will be fed back to the Programme Team.  


 


The manufacturer performed a systematic review of 
the evidence on the clinical effectiveness of 
lenalidomide and comparator therapies for patients 
with low or intermediate-1 risk myelodysplastic 
syndromes (MDS) associated with a deletion 5q 
cytogenetic abnormality whose condition is red 
blood cell transfusion dependent. The review 
identified a single phase III, randomised, double-
blind, placebo-controlled trial (MDS 004), which 
compared lenalidomide 10 mg (n=69) and 
lenalidomide 5 mg (n=69) with placebo (n=67). 
Additional information was submitted by the 
manufacturer at consultation with the aim of 
reducing the uncertainty in the ICER (see FAD 
sections 3.42 and 3.43).  


Myelodysplastic 
Syndromes UK (continued)  


I know that Rodney has commented on section 4.14 but I also wanted to 
add a comment.  This paragraph states that there was “no observed gain in 
survival with lenolidamide in the MDS-004 study”.  I know that for me 
personally this drug has definitely slowed down the progression of my 
disease, which in a younger patient is vitally important.  It will therefore 
definitely contribute to a much greater gain for my survival rate as it 
currently staves off the need for other more risky treatments such as bone 
marrow transplants etc.. Therefore this is why I think just relying on one 
study doesn’t show the whole picture. 


Comments noted. The Committee agreed that 
lenalidomide is innovative in its potential to make a 
significant and substantial impact on health-related 
benefits (see FAD section 4.2 and 4.15). 
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Approved Name of Medicinal Product: Lenalidomide 


Brand Name: Revlimid 


Company: Celgene Ltd 


Submitted by: Sujith Dhanasiri 


Position: Senior Manager, Market Access 
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31/07/ 2013 


 


Lori Farar  


Technology Appraisal Project Manager 


National Institute for Health and Clinical Excellence 


 


Dear Lori,  


 


RE: Response to the Appraisal Consultation Document: Lenalidomide for treating 


myelodysplastic syndromes associated with a deletion 5q cytogenetic abnormality  


 


Thank you for forwarding the Appraisal Consultation Document (ACD) on the single technology 


appraisal of lenalidomide on 3rd July 2013 and for the opportunity to comment on the Appraisal 


Committee’s preliminary recommendation.  


 


Celgene is pleased that the Committee recognises that on the basis of the evidence on 


transfusion independence and health-related quality of life, lenalidomide is a clinically effective 


treatment for people with MDS associated with a deletion 5q cytogenetic abnormality (MDS 


del(5q)). This was recently also recognised by the Cancer Drug Fund in evaluating lenalidomide 


in this patient population, endorsing the benefit for patients in England. Celgene would once 


again like to draw to the attention of the Committee, that MDS del(5q) continues to be an area of 


high unmet need. Currently there are no other treatment options available barring best 


supportive care consisting of regular blood transfusions, treatment of transfusion related side 


effects and management of disease associated morbidity.  


 


Celgene is disappointed that the ACD presently doubts as to whether lenalidomide improves 


survival in these patients and concludes it is not cost-effective when based on Celgene’s health 


economic analyses, or following the additional analyses performed by the ERG. 
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Following consideration of the content of the ACD and the Evidence Review Group Evaluation 


Report (ERGR), Celgene have structured an evidence-based response to  the key issues which 


appear to have driven the Committee’s recommendation: 


 


 Transfusion dependency status as the primary prognostic factor, determining overall 


survival and the rate of progression to AML. 


 Time to iron chelation initiation (as assumed to be at 8 weeks post treatment initiation 


in the economic model).  


 Clinical monitoring of MDS (haematologist or GP). 


 Assumptions on utility scores, based on either a mapping of EQ-5D values (from MDS-


004 trial data) or published estimates (Szende et al.) 


 Methodology used to produce estimates of survival and AML due to trial crossover. 


 


 


Celgene have provided a set of supplementary information regarding the association between 


transfusion independence, survival and progression to AML, based on a systematic literature 


review, and has explained this further from the following evidence-based dimensions 


 Baseline red blood cell transfusion dependence (RBC-TD) is associated with increased 


risk of non-leukaemic death and also more advanced disease, leading to increased risk 


of AML and hence leukaemic death. 


  In addition, the reversal of RBC-TD to red blood cell transfusion independence (RBC-TI) 


leads to improved survival because by correcting severe anaemia and reducing the need 


to transfusions, non-leukaemic mortality is reduced through the avoidance of 


complications of anaemia.  


 


In response to the critique from the ERGR, and the ACD, Celgene has made a number of 


amendments to the cost effectiveness analysis. We have provided a re-analysis of the base case 


and associated sensitivity analysis for consideration by the Committee. 


 


Finally, Celgene has provided brief clarification on the appropriateness of utility score mapping 


and trial crossover adjustment, which were discussed during the appraisal committee meeting.  


 


Celgene would urge the Committee in its reconsideration of the ACD to note the clarifications / 


changes to the economic modelling that have been made to address the key concerns raised in 


the ACD.  We believe these clarifications now allow for an accurate and valid cost-effectiveness 


assessment.   
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Section 1: Transfusion independence as a prognostic factor 


 


Summary of the issue 
 The Committee was unclear on the model’s use of transfusion dependency status as 


the primary prognostic factor, determining overall survival and the rate of 
progression to acute myeloid leukaemia (AML). 


 Having taken into account clinical specialist opinion, the Committee was of the 
opinion that transfusion independence measured at 8 weeks would not lead to a 
survival gain in the long term, and that the effect of lenalidomide on reduced 
transfusion dependence would not attribute any benefit in terms of a reduced rate of 
progression to AML. 


 
Summary of response 


 In order to better highlight the association between transfusion dependence 
/independence and survival, a systematic literature review was performed in July 
2013. 


- A substantial body of literature was reviewed and found to provide support 
for a relationship between transfusion dependence and shortened survival 
through multiple mechanisms. 


- Evidence also supports the argument that becoming transfusion 
independent following dependency at baseline leads to improved survival 


 The association between lenalidomide treatment and reduced rate of progression to 
AML is supported from evidence which shows:  


- Baseline RBC-TD or severe anaemia is associated with more advanced 
disease and leads to increased risk of AML progression.  


- In many MDS del(5q) patients, lenalidomide treatment leads to clonal 
suppression resulting in reduced risk of AML. The clonal suppression often 
also results in TI.  


 


Overall survival 


A systematic literature review was conducted to explore the association between overall 


survival (OS) and red blood cell (RBC) transfusion status in patients with MDS (Celgene, data on 


file). Searches were carried out in the MEDLINE database using keywords relating to 


transfusion dependence, survival and myelodysplasia. The search included articles published in 


English over the last twenty years. Grey literature searches were conducted covering relevant 


clinical congress proceedings and snowballing was used to include additional relevant papers. 


Two reviewers screened titles, reviewed abstracts and identified full-text articles that met the 


following inclusion criteria: original studies reporting transfusion dependence and survival 


outcomes in patients with MDS. Initial searches revealed a total of 137 relevant results, once 


duplicates had been removed. Of these, 17 met the inclusion criteria. One further article was 


added through snowballing and 4 conference abstracts were also included.  


The majority of studies reported retrospective analyses of case series or registry populations. 


One study reported the results of a randomised controlled trial (RCT) and a further study 


described the results of a post-hoc analysis of RCT data. A total of 16 studies involving some 


5,000 patients report statistically significant associations between red blood cell transfusion 
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dependence (RBC-TD) or RBC transfusion independence (RBC-TI) and OS. Other studies have 


noted the importance of other factors in the relationship between RBC transfusion status and 


OS, namely transfusion burden (number of units of blood transfused per month) and serum 


ferritin levels. Overall, this systematic review points to a substantial and growing body of 


evidence in support of the relationship between transfusion dependence and shortened 


survival. The argument for this association is composed of three key points:  Baseline anaemia 


and RBC-TD lead to shortened overall survival due to (i)  increased non-leukaemic death and 


(ii) increased risk of AML and leukaemic death (iii) becoming RBC-TI following dependency at 


baseline leads to improved OS due to reduced complications from chronic anaemia. From a 


detailed review of the papers found in the systematic literature search and papers which have 


been referenced in Celgene’s initial submission to NICE, the association between RBC 


transfusion status and OS is summarised below: 


 


The association between anaemia and shortened OS due to increased non-leukaemic death is 


well established. This has been reported across a range of malignancies, including myeloma, 


lymphoma and various other cancers, with statistically significant increases in the relative risk 


of death for anaemic patients (Caro et al. 2001). A number of studies and review papers have 


also reported the association between RBC-TD and shortened OS in MDS (Malcovati et al. 2007, 


Platzbecker et al. 2012): 


In a study investigating the relationship between RBC transfusion-dependency and cardiac 


morbidity and mortality, cardiac disease and death were significantly more frequent in RBC-TD 


patients compared to those who did not require regular RBC transfusions. A multivariable Cox 


regression model showed that RBC-TD patients had a significantly higher risk of cardiac death 


compared to those without regular transfusion need (HR 4.12, P<0.001) (Malcovati  et al. 2011). 


A time-dependent prognostic scoring system for predicting OS and leukaemic evolution in MDS 


demonstrated in multivariable analyses stratified by WHO subgroups, that cytogenetic risk and 


RBC transfusion requirement significantly affected OS (HR = 1.48; 95% CI, 1.20 to 1.83; HR = 


2.53; 95% CI, 1.71 to 3.75, respectively; P<.001) (Malcovati  et al. 2007). In a study of health 


care utilization and mortality among elderly patients with MDS, anaemic patients had a 2.2-fold 


higher risk of death compared with patients without anaemia, after adjusting for baseline 


characteristics (Lindquist  et al. 2011). Finally, in a retrospective analysis of 357 MDS patients, 


RBC-TD was independently associated with reduced OS (hazard ratio=1.48, P=0.017) 


(Alessandrino et al. 2010). These results indicate that baseline anaemia or RBC-TD is associated 


with a reduced OS due to increased risk of non-leukaemic death, particularly cardiac death. In 


addition, as described in the next section, baseline RBC-TD is associated with more advanced 


disease and lack of response to treatment, with concurrent achievement of RBC-TI, is also 


associated with an increased risk of AML progression. The importance of AML as a cause of 


mortality and morbidity is well established indicating that baseline RBC-TD can also result in 


reduced OS due to leukaemic death. Although baseline anaemia or RBC-TD confers a reduced 


OS, a number of publications, which examine a variety of therapies, indicate that an erythroid 


response or achievement of RBC-TI in MDS or AML patients results in increased OS. In an 


analysis of 52 consecutive patients with AML treated with 5-azacitidine, RBC-TI at baseline or 


achievement under therapy was associated with prolonged OS; the median OS was 11.1 months 


versus 5.0 months, with a 12-month OS of 40% (95% CI: 19-60%) versus 13% (95% CI: 2-32%) 


(P=0.0006) in RBC-TI and RBC-TD patients, respectively. In addition, patients who were RBC-TI 


at baseline or who achieved RBC-TI on treatment had similar OS: median 10.7 versus 11.9 
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months; 12-month OS 40% (95% CI: 17-63%) versus 45% (95% CI: 5-75%) respectively 


(Gavillet et al. 2012). Similarly, in a subanalysis of the AZA-001 trial, patients  that achieved 


RBC-TI with 5-azacitidine had improved OS, regardless of baseline transfusion needs. Median 


OS was improved 3-fold for all RBC-TI patients compared with patients who remained RBC-TD 


(log-rank p<0.0001). OS at 2 years RBC-TI patients was 60-75% greater compared to patients 


who remained TD (Seymour et al. 2010).  


Similar results are also observed in patients treated with erythropoiesis stimulating agents or 


lenalidomide. A study of MDS patients with moderate to severe anaemia treated with a 


combination of rEPO + 13-cisretinoic acid and dihydroxylated vitamin D3 compared the impact 


of erythroid response and other known prognostic factors on OS. OS  was negatively affected by 


RAEB1 diagnosis, IPSS and WPSS intermediate scores and RBC-TD. Multivariate analysis 


indicated that erythroid response maintained an independent positive impact on OS, 


particularly in non-RAEB patients, in the first 3 years from diagnosis (90% survival compared to 


50% of non-responders) (Crisa  et al. 2012). In addition, in a Phase II GFM study of 99 lower-


risk MDS patients treated with darbepoetin alfa with or without filgrastim, erythroid response 


was associated with an OS benefit (p=0.015).  The 3- year mortality considered related to MDS 


(i.e. by haemorrhage, infection, AML transformation) was 9.9 % in responders and 27.9 % in 


non-responders (Kelaidi et al. 2013). Finally, the phase III MDS-004 study of lenalidomide 


versus placebo in RBC-TD patients with low or intermediate-1-risk del(5q) MDS found that 


achievement of RBC-TI for ≥ 8 weeks with lenalidomide was associated with statistically 


significant reductions of 47% and 42% in the relative risks of death and AML progression or 


death, respectively (P = .021 and .048) (Fenaux  et al. 2011). 


In conclusion, lenalidomide can correct severe anaemia and substantially reduce the need for 


transfusions. Given that complications of severe anaemia, such as cardiac death, are significantly 


higher in RBC-TD lower-risk MDS patients, prolonged correction of anaemia can reduce non-


leukaemic mortality. This is consistent with the observation from lenalidomide pivotal trials but 


also from studies with azacitidine and erythropoiesis stimulating agents. 


 


Acute Myeloid Leukaemia 


A review of published literature has identified a number of articles that examine the association 


between transfusion status and risk of disease progression to AML. Baseline severe anaemia or 


RBC-TD are well established independent risk factors for AML progression. A retrospective 


multi-centre analysis of 381 untreated IPSS lower risk del(5q) MDS patients examined baseline 


prognostic factors for OS and AML progression. In a multivariate analysis, transfusion need was 


identified as an independent risk factor for AML progression (Germing et al. 2011). In the WHO 


classification–based prognostic scoring system (WPSS), RBC-TD (defined as having at least one 


RBC transfusion every 8 weeks over a period of 4 months) was shown to be an independent 


prognostic factor in MDS patients. In a multivariable analysis stratified by WHO subgroups, 


transfusion requirement significantly affected risk of AML (HR =2.4; 95% CI, 1.49 to 3.88; 


P<.001, respectively) (Malcovati et al. 2007). In addition, the degree of anaemia appears to be a 


good surrogate for RBC-TD with low haemoglobin levels recently replacing RBC-TD as a 


prognostic parameter of the WPSS (Malcovati et al. 2011). Finally, the revised-IPSS (IPSS-R) 


analysed 7012 primary MDS patients whose disease had not been treated with disease-altering 


therapy during their MDS phase and identified 5 major variables for evaluating clinical 
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outcomes: cytogenetic risk groups, marrow blast percentage, and depth of cytopenias 


(haemoglobin, platelet, and ANC levels, respectively). For haemoglobin values, cutpoints of <8, 8 


to <10, and ≥ 10 g/dL were statistically and clinically important for OS and AML progression 


(Greenberg et al. 2012). Therefore, these data support that baseline severe anaemia or RBC-TD 


confers an increased risk of AML progression, possibly due to an intrinsic link of these factors 


with more advanced disease. 


Studies indicate that in MDS patients with baseline anaemia, failure to achieve RBC-TI or an 


erythroid response results in increased risk of AML progression. In a long-term follow-up 


analysis of 42 RBC-TD patients with lower risk del(5q) MDS treated with lenalidomide in the 


MDS-003 trial, failure to achieve sustained erythroid remission after treatment with 


lenalidomide led to an increased risk for clonal evolution and AML progression. Patients with 


continuous or transient erythroid response (reached RBC-TI but lost it during follow-up) 


carried a significantly lower risk of progression to AML than patients without an erythroid 


response (p=0.001) (Göhring et al. 2010). Therefore, patients with del(5q) MDS without 


erythroid remission after treatment with lenalidomide have a high risk for clonal evolution and 


progression to AML. In addition, a phase II study examined the efficacy of darbepoetin (with G-


CSF added at week 12 in non-responders) in lower-risk MDS patients with anaemia and 


endogenous erythropoietin (EPO) level <500 IU/L. 56% of patients achieved an erythroid 


response by 24 weeks with patients who did not achieved an erythroid response having a 


significantly increased risk of developing AML versus non-responders (p=0.02) (Kelaidi et al. 


2013). These results may indicate that response to treatment selects patients with a better 


prognosis, whereas non-responders are deemed to have more MDS-related complications, 


especially AML transformation. 


 


The pivotal trials with lenalidomide indicate that the drug has specific activity and can trigger 


apoptosis in the del(5q) clone. Lenalidomide has significantly greater efficacy (both RBC-TI 


rates and cytogenetic remissions) in del(5q) versus non del(5q) MDS. In the MDS-003 Phase II 


study of lenalidomide in RBC-TD, lower-risk del(5q) MDS, after 24 weeks of therapy, 67% 


achieved RBC-TI and 45% had a complete cytogenetic response. Multivariate analysis of 


prognostic variables indicated that progression of disease was associated only with a lower 


frequency of cytogenetic response (13% versus 45%, P=0.05) (List et al. 2006). In contrast, in 


the MDS-002 study of lenalidomide monotherapy in 215 RBC-TD MDS patients without a 5q 


deletion, only 26% achieved RBC-TI. In addition, in 47 patients with a clonal cytogenetic 


abnormality at baseline, only 9 (19%) were cytogenetic responders (4 complete, 5 partial 


responses) (Raza et al. 2008). The duration of RBC-TI was also shorter in non-del(5q) versus 


del(5q) patients within these trials (median 41.0 weeks versus not reached, respectively) (Raza 


et al. 2008; List et al. 2006). Consistent with these findings, in the Phase I/II MDS-001 trial, the 


response rate to lenalidomide was highest among patients with a del(5q) abnormality (83 


percent, as compared with 57 percent among those with a normal karyotype and 12 percent 


among those with other karyotypic abnormalities; P=0.007) (List et al. 2005). In addition, in the 


MDS-003 subanalysis by Göhring et al., cytogenetic responders to lenalidomide had a 


significantly decreased risk of progression to AML (p=0.009) compared to non-responders. 


Three and 5 years after study entry, the cumulative incidence of AML for patients with a 


cytogenetic response was 10% and 21%, respectively, and for patients without cytogenetic 


response, it was 46% and 60% (Göhring et al. 2010). This evidence indicates that the efficacy of 


lenalidomide in MDS is closely associated with the 5q deletion and that suppression of the 
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del(5q) clone in lenalidomide responders can reduce the clone size, slowing down mutational 


events and help prevent progression to AML. 


 


Finally, the pivotal trial data for lenalidomide in RBC-TD del(5q) MDS support that the  response 


of the underlying disease to treatment, with associated achievement of RBC-TI leads to reduced 


risk of AML progression. In the Phase III MDS-004 trial, the achievement of RBC-TI was 


associated with a significantly reduced risk of AML progression. Lenalidomide responders 


(RBC-TI for ≥ 8 weeks) had longer AML-free survival than non-responders (6-month landmark 


analysis; P = .0085). Cox proportional hazards model showed that in the combined lenalidomide 


groups, RBC-TI for ≥ 8 weeks was associated with a 42% reduction in the relative risk of AML 


progression or death (P = .048) (Fenaux et al. 2011). In addition, a combined subanalysis of 274 


lenalidomide-treated patients from MDS-003 and MDS-004, RBC-TI for ≥26 weeks was the only 


significant covariate associated with reduced AML risk (hazard ratio [HR] 0.587; P =0.040) 


(Giagounidis et al. 2011). These results indicate that the reversal of RBC-TD translates into a 


reduced risk of developing AML. 
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Section 2: Implementing revisions to the economic model 


 


Summary of the issues 
 The Committee indicated that the monitoring of patients with MDS would be 


performed by a haematologist, rather than by a general practitioner, as assumed in 
the submitted base-case model.  


 The Committee accepted comments from the ERG regarding the modelling of iron 
chelation; that the time to iron chelation initiation is more likely to be at 16 weeks 
rather than the modelled 8 weeks. The ERG applied this change due to uncertainty 
regarding a calculation in the electronic model for the threshold at which iron 
chelation therapy is required for transfusion dependent patients. 


 The Committee were not convinced of the appropriateness of transfusion 
dependency as a factor in determining the rate of progression to AML.  
 


Summary of response 
 The sensitivity of base-case model results to the Committee’s recommendations was 


investigated. The impact on the model results of routine MDS monitoring being 
performed by a haematologist rather than a GP was assessed. The base case 
incremental cost-effectiveness ratio (ICER) becomes £65,153 (versus a submitted 
ICER of £62,674.). 


 Secondly, the threshold at which iron chelation therapy begins was extended from 8 
weeks to 16 weeks. This change was made in addition to the assumption of 
monitoring by a haematologist, , increasing the ICER further to £69,901.  


- The assumption of an iron chelation threshold of 16 weeks rather than 8 
comes from a labelling error in the model. The original value for RBC units 
was for the preceding 4 weeks, incorrectly labelled as the preceding 8 weeks. 
This value was multiplied by 2, assuming a constant transfusion rate over 
the preceding 8-week period in full. 


 To test the impact of the removal of any benefit of lenalidomide on the rate of 
progression to AML, the modelled rate was set equal to that of transfusion 
independent patients for all patients. This was applied in addition to the above 2 
assumptions of monitoring by a haematologist. Resulting incremental quality-
adjusted life years (QALYs) are 0.72 and the ICER becomes £68,125. 


- This model revision is also likely to be inappropriate. Literature suggests 
that the Committee’s view of there being no link between transfusion 
independence and reduced AML progression ignores a key area in which 
transfusion dependency is an important prognostic factor. 


 


 


Methods 


The ERG and Appraisal Committee raised concerns regarding some areas of the cost-


effectiveness model. In particular, these are the time until iron chelation is initiated, the link 


between rate of progression to AML and transfusion dependency, and the assumption of a GP 


visit being sufficient for the monitoring of MDS patients. These issues were added to the model 


as additional scenarios, to present sensitivity analyses of their impact on the cost-effectiveness 


of lenalidomide. 







Page 10 of 24 
 


Firstly, the model was also updated with a scenario analysis in which all MDS monitoring visits 


are undertaken by a haematologist rather than a GP. This replaces the GP cost of a monitoring 


appointment with the NHS reference cost (2011/12) for a clinical haematology outpatient visit. 


Haematologists performing routine MDS monitoring is accepted as a revised base case model 


assumption. 


Secondly an option was implemented to change the number of weeks at which transfusion 


dependent patients require iron chelation therapy from the base case model setting of 8 weeks 


to 16 weeks, as was discussed in the ERG report. This issue was raised this due to a calculation 


in which the number of RBC units delivered over the preceding 8 weeks was doubled.  The ERG 


commented that the reason for this multiplication was unclear. The number of RBC units 


delivered presented in the model was in fact the value over the preceding 4 weeks, not the 


preceding 8 weeks as stated in the label. This figure was multiplied by 2 to obtain the number of 


RBC units delivered over 8 weeks, and applied assuming a constant transfusion rate over this 


period. 


Thirdly a model scenario was implemented that removes any reduction in the rate of 


progression to AML due to transfusion independence. This was performed by applying the 


parametric model of AML progression for transfusion independent patients to all patients 


regardless of their transfusion dependency status. When selected, this setting leads to no benefit 


through reduced AML progression associated with lenalidomide.  


Results of the model scenarios 


Attributing the cost of visiting a haematologist in clinical practice to MDS monitoring 


appointments increases discounted incremental costs by £2,013. This generates an ICER of 


£65,153 relative to a previous base case ICER of £62,674. 


Extending the threshold at which iron chelation therapy is initiated from 8 weeks to 16 weeks, 


in addition to assuming a haematologist undertakes monitoring, leads to an ICER of £69,901. 


There is a marginal increase in incremental QALYs associated with lenalidomide of 0.002, and 


an increase in discounted incremental costs of £3,996. The ERG had stated that the number of RBC 


units that people in the transfusion-dependent state had already received had been incorrectly 


multiplied by 2 in the model and therefore it was assumed that they started iron chelation therapy 


earlier in the model, after 8 weeks instead of 16 weeks. This misunderstanding was due to a 


labelling issue within the model. As explained above, the calculation was actually obtaining the 


RBC units over 8 weeks but this was mislabelled. Applying an iron chelation threshold of 16 


weeks is an extension that will overestimate the time to chelation for transfusion dependent 


patients. 


Setting the rate of progression to AML equal to the rate associated with transfusion 


independency for all patients increases the difference between treatment arms in time spent in 


the AML health state. A lenalidomide patient is predicted to spend 0.29 years with AML 


compared to 0.32 years in the base-case model (with AML progression linked to transfusion 


dependency status). A best supportive care patient experiences AML for 0.24 years compared to 


0.30 in the original base-case model. The resulting model outcome is an ICER of £68,125, with a 


reduction in incremental QALYs from 0.81 to 0.72. However, disassociating transfusion 


dependency status and progression to AML is likely to understate the benefits of transfusion 


independence as an important prognostic factor which is highlighted in the above Section 1 of 
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Celgene’s response. A retrospective multicentre analysis of patients with MDS and del(5q) 


belonging to the IPSS low and intermediate-I risk groups (Germing et al, 2012) identified 


transfusion need and increased medullary blast count as independent risk factors for AML 


progression. A patient’s RBC transfusion requirement at diagnosis is highlighted as a very 


important parameter, exhibiting a positive relationship with risk of AML progression. 


TABLE 1: RESULTS OF THE AMENDED MODEL 


Technology 
Total Incremental 


ICER 
Costs LYG QALYs Costs LYG QALYs 


Revised Base Case – Routine monitoring performed by a haematologist  


(Previous base case: GP) 


Lenalidomide £161,904 5.65 3.45 £52,911 1.07 0.81 £65,153 


BSC £108,993 4.58 2.64     


Scenario – Chelation initiates after 16 weeks of transfusion dependency (on revised base case) 


(Base case: 8 weeks) 


Lenalidomide £164,416 5.65 3.45 £56,906 1.07 0.81 £69,901 


BSC £116,183 4.58 2.64     


Scenario – Rate of progression to AML set equal for all patients (on revised base case) 


(Base case: varies by transfusion dependency status) 


Lenalidomide £172,307 6.09 3.67 £49,065 0.88 0.72 £68,125 


BSC £123,241 5.21 2.95     


AML, acute myeloid leukaemia; BSC, best supportive care; ICER, incremental cost-effectiveness ratio; LYG, life years 
gained; QALYs, quality-adjusted life years. 


 


Deterministic sensitivity analysis 


Figure 1Figure 1 shows the results of the deterministic sensitivity analysis for the ten variables 


to which the ICER was most sensitive. This analysis was performed after applying the cost of a 


haematologist visit for routine MDS monitoring appointments. The model results are the most 


sensitive to health state utilities and the lenalidomide response rate inputs. 
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FIGURE 1: TORNADO DIAGRAM SHOWING THE TEN MOST INFLUENTIAL MODEL PARAMETERS 


 


AML, acute myeloid leukaemia; ICER, incremental cost-effectiveness ratio.
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Probabilistic sensitivity analysis (PSA) 


The scatter plot shown in Figure 2Figure 2 presents the results of 1,000 PSA simulations having 


implemented routine MDS monitoring by a haematologist. All simulations had an ICER 


exceeding a willingness to pay threshold of £30,000 per QALY. The deterministic ICER lies 


centrally within the elliptical scatter of results, which is clustered between 0.5 and 1.0 


incremental QALYs, and incremental costs of around £40,000 to £65,000. The mean ICER 


produced by PSA was £66,807 (SD: £10,953). 


The cost-effectiveness acceptability curve shows that at the £80,000 per QALY willingness to 


pay (WTP) threshold, there is a 91% chance lenalidomide is cost-effective (see Figure 3Figure 


3). At the £70,000 threshold there is a 69% chance lenalidomide is cost-effective.  


FIGURE 2: SCATTER PLOT FROM 1,000 PROBABILISTIC SENSITIVITY ANALYSIS SIMULATIONS 


 


WTP, willingness to pay; QALYs; quality-adjusted life years. 


FIGURE 3: COST-EFFECTIVENESS ACCEPTABILITY CURVE FROM PROBABILISTIC SENSITIVITY ANALYSIS 
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Conclusion 


The model base case has been revised in line with the comment that routine monitoring would 


be performed by a haematologist rather than a GP.  With this revision the base case incremental 


cost-effectiveness ratio (ICER) becomes £65,153 (versus a submitted ICER of £62,674.). 


An explanation of the misunderstanding regarding the time to initial chelation has been 


provided along with scenarios testing the impact of using the ERG assumption for time to initial 


chelation (ICER £69,901) and assumption of equal time to AML progression (ICER £68,125). As 


can be seen these changes have little impact upon the ICER. 
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Section 3: Further information on utilities used in the 


submission 


 
Summary of the issue 


 During the appraisal meeting the Committee requested additional information on the 
mapping from FACT-An scores to EQ-5D. 


 
Summary of response 


 Regression models were generated using both FACT-An summary scales and FACT-An 
individual items to predict EQ-5D utility. 


 All models produced had a high mean absolute error indicating that they were not 
accurate predictors of EQ-5D utility. 


 Additionally the items used within the best fitting mapping did not include the items 
which showed large variation based upon transfusion dependency status. The relative 
reduction in TD scores compared to TI scores using the total FACT-An score was 
substantially greater than for all items included in the best mapping model evaluated 


 As such, a strong argument is  presented for not using the mapped EQ-5D values in 
modelling the MDS-004 trial data; and using instead more sensitive utility scores from a 
source such as Szende et al (2009). 


 


 


Background 


Functional Assessment of Cancer Therapy – Anaemia (FACT-An) is a disease-specific instrument 


used for the assessment of quality of life outcomes in patients with cancer, anaemia and fatigue. 


FACT-An was measured throughout the MDS-004 trial, whereas EQ-5D was measured only at 


baseline. 


NICE guidelines recommend that economic evaluations should utilise the generic quality of life 


measures such as EQ-5D. Therefore, mapping was attempted by the School of Health and 


Related Research (ScHARR) in Sheffield in order to establish a relationship between FACT-An 


and EQ-5D making use of regression models to map the observed FACT-An scores reported in 


MDS-004 into corresponding EQ-5D scores.  


Methods used to map FACT-An 


Several regression models including either FACT-General (FACT-G) items or subscale scores 


alongside squared terms and interaction terms were estimated using ordinary least squares.. 


The preferred regression models were then used to obtain estimated EQ-5D scores using 


observed FACT-An responses.  


The preferred model was chosen using mean absolute error (MAE) generated at the EQ-5D state 


level, root MSE generated at the observational level and R-squared. Although R-squared is of 


primary interest to determine explanatory power, this is of limited use for mapping regressions 


as it focuses on how well the model performs on the data on which it was based; whereas how 


well it will perform on the dataset to which it is applied is more important. R-squared also does 
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not indicate whether the mapping function is appropriate for the entire dataset, or for example 


whether it performs well for mild states and poorly for severe states. Therefore a useful 


indicator for how well the mapping function may perform on another dataset is the difference 


between observed and predicted EQ-5D scores, the error. This can be reported at the 


observational level or the EQ-5D state level. 


The preferred regression models were then used to obtain estimated EQ-5D scores using 


observed FACT responses.  


Results 


Table 2Table 2 presents the regression models generated to estimate EQ-5D utility scores using 


FACT-An items. R-squared was highest and root MSE (calculated at the observational level) was 


lowest for model (3), indicating that this performed better than the other models. However all 


models have a large number of significant coefficients (11) and similar R-squared (ranging from 


0.54 to 0.56), root MSE (ranging from 0.159 to 0.163) and high MAE (ranging from 0.161 to 


0.165) and there is little to choose between them.  


TABLE 2: PREDICTION MODELS FROM FACT-AN ITEMS ONTO EQ-5D 


 (1) (2) (3) 


Limit social activity because am tired (AN16)    
   Level 3 -0.009   
   Level 2 -0.066***   
   Level 1 -0.137*   
   Level 0 -0.159*   
Feel listless (“washed out”) (AN1)    
   Level 3  0.000  
   Level 2  -0.058  
   Level 1  -0.087**  
   Level 0  -0.143*  
Need help doing usual activities (AN14)    
   Level 3   -0.040 
   Level 2   -0.089** 
   Level 1   -0.198* 
   Level 0   -0.157* 
Have pain (GP4)    
   Level 3 -0.126* -0.129* -0.135* 
   Level 2 -0.162* -0.159* -0.131* 
   Level 1 -0.247* -0.252* -0.232* 
   Level 0 -0.299* -0.310* -0.269* 
Feel sad (GE1)    
   Level 3 -0.034 -0.017 -0.029 
   Level 2 -0.038 -0.040 -0.053 
   Level 1 -0.203* -0.190* -0.204* 
   Level 0 -0.161* -0.163* -0.184* 
Content with QoL right now (GF7)    
   Level 3 -0.023 -0.014 -0.022 
   Level 2 -0.014 -0.037 -0.022 
   Level 1 -0.071 -0.102*** -0.089 
   Level 0 -0.129** -0.143* -0.118** 
Constant 0.954* 0.947* 0.955* 
Observations 181 181 181 
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R-squared 0.552 0.540 0.561 
Root MSE (observation level) 0.161 0.163 0.159 
MAE (state level) 0.161 0.162 0.165 


Notes: *** significant at 10%; ** significant at 5%; * significant at 1%.  


The reference level 4 category is ‘not at all’, level 3 is ‘a little bit’, level 2 ‘somewhat’, level 1 ‘quite a bit’, level 0 ‘very 


much’, with the exception of GF7 where the response categories are reversed. 


Table 3Table 3 presents regression models generated to estimate EQ-5D utility scores using 


FACT-An subscale scores, squared subscale scores and interaction terms. Model (8) regressed 


TOI-An, a FACT summary score onto EQ-5D. Out of models (4) to (8) estimated using subscale 


scores and a summary score, models (6) and (7) performed best with highest R-squared (0.483 


to 0.480) joint lowest root MSE (0.167) and lowest MAE (0.172 to 0.173). Yet overall model (3) 


arguably performs best out of all models, using R-squared (0.561), root MSE (0.159) and MAE 


(0.165). 


TABLE 3:  PREDICTION MODELS FROM FACT-AN SUBSCALE SCORES AND SUMMARY SCORES ONTO EQ-5D 


 (4) (5) (6) (7) (8) 
Physical well-being score -0.013* -0.012* 0.003   
Emotional well-being score -


0.007** 
-
0.008** 


-
0.008** 


-
0.007** 


 


Functional well-being score -0.004 -0.004 0.004   
Additional concerns (anaemia) subscale 
score 


-0.005* -0.013* -0.004* -0.004*  


Additional concerns subscale score 
squared 


 0.000**    


Physical well-being x functional wellbeing   -0.001* -0.001*  
Trial Outcome Index-Anaemia score (TOI-
An) 


    -
0.007* 


Constant 1.085* 1.206* 0.973* 1.004* 1.095* 
Observations 181 181 181 181 181 
R-squared 0.446 0.459 0.483 0.480 0.418 
Root MSE 0.172 0.171 0.167 0.167 0.175 
MAE 0.186 0.187 0.172 0.173 0.190 


Notes: *** significant at 10%; ** significant at 5%; * significant at 1% 


Conclusions 


In aiming to map FACT-An data from MDS-004 patients onto the EQ-5D scale, it was deemed 


that ‘model (3)’ performed best out of all models evaluated. FACT-An items included in this 


model were:  


 the requirement of help in doing usual activities (AN14),  


 experiencing pain (GP4),  


 feeling sad (GE1),  


 being content with current quality of life (GF7). 


There was some variability between the mean scores in these items from patients who were 


RBC-TD and those who were transfusion independent. The mean score in AN14 from TI patients 


is 3.10, compared to 2.75 from TD patients – an 11.5% reduction. Similarly, the mean scores for 
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GE1 and GF7 are 13.5% and 14.6% lower for TD patients than TI. There was only a minor 


differential in the GP4 scores. 


However within the overall FACT-An questionnaire there were several items which had scores 


very different depending on transfusion status. In particular, these focus on the impact of 


fatigue on patient quality of life – an area which has no explicit place in the EQ-5D 


questionnaire. Such items and their mean scores are summarised in Table 4Table 4 and Figure 


4Figure 4. 


TABLE 4: FACT-AN QUESTIONNAIRE ITEMS RELATED TO FATIGUE AND HIGHLY VARIABLE BY TRANSFUSION 


STATUS 


Code Definition Mean Score TI Mean Score TD Difference as % TI 
An 2 Feel tired 2.82 2.05 27.4% 


An 5 Have energy 2.01 1.67 17.1% 


B1 Breathlessness 3.38 2.59 23.5% 


HI1 Fatigued 2.84 2.10 26.0% 


HI12 Feel weak all over 3.06 2.35 23.3% 


TD, transfusion dependent; TI, transfusion independent. 


 


FIGURE 4: DIFFERENCE IN MEAN TD SCORE AS A PERCENTAGE OF THE MEAN TI SCORE. 


 


TD, transfusion dependent; TI, transfusion independent. 


Clearly there was large variation in these items between the two groups, which was likely to be 


reflective of a high degree of sensitivity to transfusion status and their importance to MDS 


patients. The relative reduction in TD scores compared to TI scores for these items and the 


FACT-An as a whole was substantially greater than for all items included in the best mapping 
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model evaluated.  As such, a strong argument is  presented for not using the mapped EQ-5D as 


the base case in modelling the MDS-004 trial data; and using instead more sensitive utility 


scores from a source such as the utilities from Szende et al used in the model base case.
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Section 4: Trial crossover analysis 


 
Summary of the issue  


 Uncertainty was raised by the Committee around the methodology used to produce 
estimates of survival and AML due to trial crossover. 


 
Summary of response 


 The two-stage Weibull method used to analyse crossover was selected based upon a 
paper by Latimer et al. (2013) analysing various methods of adjusting for crossover 


 Rank-preserving structural failure time models (RPSFTM) were not used as the method 
relies on an underlying assumption of exchangeability which may not uphold in 
oncology due to potential changes in the underlying characteristics of subjects at the 
point of crossover relative to randomisation 


 Inverse probability of censoring weights (IPCW) was not used as this method assumes 
there are no unmeasured confounders predictive of switching or death. This approach 
has been found to produce biased estimates even if all common predictors are taken into 
account if the study sample size is small or there is strong selection bias. As the MDS-
004 trial contained only a small sample size the method was not considered appropriate. 
 


 


Summary of crossover in MDS-004 


MDS-004 was a three arm study in which subjects were treated with placebo (n=67), 


lenalidomide 5mg (n=69) or lenalidomide 10mg (n=69). Patients were given the opportunity to 


crossover at 16 weeks if they had failed to respond to their initial treatment. In this study 63% 


(24/67) subjects switched from placebo to lenalidomide (10mg), whilst 6% (4/69) subjects 


switched from  lenalidomide 5mg to lenalidomide 10mg.  


Appropriateness of techniques to adjust for crossover 


There are a number of approaches that may be used to adjust for crossover trials. These include 


simple methods such as removing subjects who crossover, censoring subjects who crossover at 


the point of crossover or introducing a time dependent treatment effect. However, these 


approaches have been shown to be biased (Latimer et al. 2013, Robins et al. 1991, White et al. 


1999, Weinstein et al. 1989).  Alternative approaches commonly used in oncology trials include 


randomisation-based methods (Rank Preserving Structural Failure Time Models (RPSFTM)) or 


observational-based methods (Inverse Probability of Censoring Weights (IPCW)). These 


methods are designed to estimate counterfactual survival times and treatment effect (i.e. 


survival estimates that would have been observed in absence of crossover). 


The RPSFTM is a randomisation-based approach that estimates the survival times and 


treatment effect using an accelerated failure time framework and relates counterfactual survival 


time with observed survival time using an acceleration factor (time ratio) Phi (ψ) (Robins et al. 


1991, White et al. 1999, White et al. 2002).   


The IPCW approach artificially censors subjects at the point of crossover and uses common 


predictors of switching and survival to predict what the survival estimates would have been in 


the absence of crossover (Latimer et al. 2013, Howe et al. 2011).   
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Latimer et al. (2013) undertook a simulation study in which a range of techniques were 


compared under different conditions (Latimer et al. 2013). This study concluded that the 


RPSFTM approach worked well providing that the underlying assumptions, in particular the 


assumption of exchangeability were met.  However, this assumption may not uphold in 


oncology due to potential changes in the underlying characteristics of subjects at the point of 


crossover relative to randomisation (e.g. more advanced stage). The simulation study indicated 


that if the underlying treatment effect differed by more than 25% the RPSFTM method 


appeared biased.   


The IPCW approach assumes there are no unmeasured confounders predictive of switching or 


death. However, this approach has been found to produce biased estimates even if all common 


predictors are taken into account, the study sample size is small or there is strong selection bias. 


The IPCW was also found to produce biased estimates in simulation studies if there was a very 


high percentage of switchers (>90%) (Latimer et al. 2013, Howe et al. 2011).   


Latimer et al proposed a novel approach, the two stage Weibull. This model uses a disease-


related crossover trigger (e.g. progression) acting as a second baseline. This method allows 


separate estimation of the treatment effects for switchers compared to patients originally 


randomised to treatment and has been designed to address some of the issues encountered 


with existing methods. In the simulation study the two stage approach was found to perform 


well providing that a defined crossover point was available (Latimer et al. 2013).  


Conclusion 


In view of this evidence and given the limited study sample size and potential time varying 


treatment effect, the two stage approach was applied in this study. It is recognised that other 


approaches may have been viable, however, there are limitations to the other available 


methodologies which indicated that they would be unlikely to provide as robust an estimate: 


 RPSFTM – the underlying assumption of exchangeability may not uphold due to 
potential changes in the underlying characteristics of subjects at the point of crossover 
relative to randomisation. 


 IPCW- the assumption of no unmeasured confounders predictive of switching or death is 


unlikely to be true, additionally this approach has been found to produce biased 


estimates even if all common predictors are taken into account if the study sample size 


is small as is the case for the MDS-004 trial.
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Re:Response to ACD:Myelodysplastic syndrome (deletion 5q) - lenalidomide [ID480] 


 


Dear Committee members, 
 


We respond on behalf of the MDS UK Patient Support Group to to this ACD.  The particular points below refer to 


the relevant paragraph numbers.   
  


4.9       Though lenalidomide confers no advantage over BSC in respect of time of progression to AML, the 


important issue for patients is the improvement in their quality of life.  It is our universal experience that 


transfusion dependent patients are far more concerned about the quality of the life that they have rather than its 


overall duration.  The fact that the time for progression to AML is not altered by lenalidomide is not an issue for 


patients who have to travel to hospital several times a month to receive frequent transfusions, but still suffer from 


poor energy, due to low haemoglobin levels.  These patients are unable to have a normal day to day life – as 


opposed to patients on lenalidomide, whose haemoglobin levels have stabilised. 


  


4.13    The ICER calculations are widely varied.  The reason for this appears to be the range of scenarios 


considered in terms of transfusion dependence/independence.  Some of the calculations are extrapolated from 


data involving a small number of patients.  In the discussion at the appraisal the committee appeared to be 


disagreeing with the results of the ERG analysis.  This disagreement appears to be reflected in the ACD which 


makes the spread of ICERs too broad to allow a sensible decision to be made.   


 


The level of the ICER may become critical should a Patient Access Scheme be introduced.  We ask that the 


committee considers this in setting and agreeing an ICER as the present divergent values may render lenalidomide 


too costly to be available to those patients who can benefit from it. 


  


4.14    The emphasis here is entirely on overall length of survival with no consideration for quality of life during 


treatment, which is of paramount importance to patients.  The issue is quality of life over a much shorter period of 


a few years rather than the twenty years used in the model.   


 


Kindest regards, 


 


                                                             


Rodney Taylor       XXXXX XXXXXXXXXXXXX 


Chairman – MDS UK Patient Support Group    XXXXX XXXXXXXXXX – XXX XX XXXXXXX XXXXXX 


Group 
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c/o XXXXXXXXXXXXXXXXXXX 
 


From XXX  XXXXXXX      
XXXXXX XXXXXXXXXX XX XXX 
XXXXXXXXXXXXXXXXXXXXXXXXX 
 
 
 
 
 
 


31 July 2013  
 
Dear XX XXXXXXXXXX 
 
Re: Lenalidomide for the treatment of myelodysplastic syndromes associated with a deletion 5q cytogenic 
abnormality in people with red blood cell transfusion dependence [ID480] – 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 in responding to relevant NICE 
consultations. We are grateful for the opportunity to comment on the above ACD and would like to make 
the following comments. 
 
Has all of the relevant evidence been taken into account? 
The evidence base available to inform a precise ICER calculation is very limited and much of this is 
extrapolation. To our knowledge there is no more relevant evidence. 
 
Are the summaries of clinical and cost effectiveness reasonable interpretations of the evidence? 
Clinical effectiveness 
The Appraisal Committee acknowledges the clinical effectiveness of lenalidomide for this indication 
specifically in promoting independence from red cell transfusion. The magnitude of haemoglobin response is 
not noted in the ACD but we believe was mentioned by the clinical expert in committee. This is worth noting 
given that the magnitude of haemoglobin increase, which is sustained by lenalidomide, is not normally 
achieved by alternative strategies to improve anaemia such as red cell transfusions or ESAs. Indeed red cell 
transfusion produces a cyclical symptomatic benefit but peak haemoglobin concentrations are rarely >110 
g/l which are achieved for perhaps only one week in the typical four week cycle. In contrast most responders 
to lenalidomide achieve sustained haemoglobin concentrations >110 g/l for a median response duration of 
around 2 years. 
 
The Committee clearly placed considerable emphasis on the comment by the clinical expert that although 
red cell transfusion dependence is an adverse risk factor for overall survival in MDS, it remains unclear if 
reversal of transfusion dependence can in turn overcome that decrement in overall survival. This statement 
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is correct but there are data that can be extrapolated from other treatments for anaemia in low-risk MDS, 
which indicate that responders to therapies that increase haemoglobin concentration may have improved 
survival compared with untreated patients. Such retrospective cohort comparisons have been published for 
ESA1,2 and for antithymocyte globulin3. If this were correct, despite the methodological limitations of such 
comparisons, then it is plausible that lenalidomide could produce a similar benefit, particularly as the 
median duration of response to lenalidomide is similar to that of ATG and of ESAs. Naturally, it could be that 
these drugs select (responding) patients who will have a better overall survival without therapy but the same 
is true for any drug that is demonstrated to improve the overall survival of any ITT clinical trial test arm vs. 
control.  
 
In section 4.14 the Committee consider that lenalidomide is not a ‘step change’ in the management of 
symptomatic anaemic patients with MDS and del(5q) because there is no clear evidence of an overall 
survival advantage. Our experts believe that Lenalidomide is a step change given the very high response rate 
and magnitude of haemoglobin increase in these patients. Because the dataset available to assess the 
clinical and cost effectiveness is very limited it is rather premature to deem this therapy to not be such a 
step change. We believe that this statement should be softened. 
 
The Committee have chosen not to seek subgroups in which the benefit may be greater with lenalidomide. 
An example would be patients with platelets > 150 x 109/l who consistently have a higher response rate in all 
published series. 
 
Cost effectiveness 
Although not health economists we would like to make some comments regarding assumptions made by the 
company and by the ERG 
 


 We are unclear why the company have used data from the 5mg lenalidomide arm to approximate 
response duration to BSC given that the response rate is still much higher than the BSC group itself and 
the duration of response appears to be similar to that of the 10mg lenalidomide arm (Figure 6 on p64 
of Manufacturer’s Submission)? 


 In 3.27 ‘ It also noted that 1 dose reduction in the lenalidomide 10 mg group meant that patients 
received effectively the same dose as the 5 mg group.’ This statement is incorrect; the median doses 
after 4 cycles were 5m in the 10mg arm and 2.5mg in the 5mg arm. Furthermore, one of the reasons 
for a higher response rate in the 10mg arm is likely to be dose intensity in the first cycle, which is clearly 
dose dependent and different between the two arms. It is therefore wrong to assume that doses were 
‘effectively’ the same in both arms for patients who had one dose reduction in the 10mg arm. This does 
not affect the economic model significantly given that the cost of different tablet doses is similar. Dose 
interruptions (which would affect the differential costs between the both arms were it imbalanced) 
were more frequent in the 10mg arm than the 5mg arm.  


 
Are the provisional recommendations sound and a suitable basis for guidance to the NHS? 
There is considerable uncertainty surrounding the modelling, primarily due to a lack of high quality utility 
and survival data. We do not consider the provisional recommendations to be ‘sound’ given these 
uncertainties but can understand that the ICER is not likely to be close to £30,000. 
 
Are there any aspects of the recommendations that need particular consideration to ensure we avoid 
unlawful discrimination against any group of people on the grounds of race, gender, disability, religion or 
belief, sexual orientation, age, gender reassignment, pregnancy and maternity 
There is potential discrimination for MDS patients with del(5q) from the Jehovah’s Witness community who 
will refuse blood product support for their anaemia and who could reasonably be expected to respond to 
lenalidomide.  
 
 







References 
 1. Park S, Grabar S, Kelaidi C, et al: Predictive factors of response and survival in myelodysplastic  
  syndrome treated with erythropoietin and G-CSF: the GFM experience. Blood 111:574-82, 2008 
 2. Jadersten M, Malcovati L, Dybedal I, et al: Erythropoietin and granulocyte-colony stimulating factor 
  treatment associated with improved survival in myelodysplastic syndrome. Journal of clinical  
  oncology : official journal of the American Society of Clinical Oncology 26:3607-13, 2008 
 3. Sloand EM, Wu CO, Greenberg P, et al: Factors affecting response and survival in patients with  
  myelodysplasia treated with immunosuppressive therapy. Journal of clinical oncology : official  
  journal of the American Society of Clinical Oncology 26:2505-11, 2008 
 
Yours sincerely 
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Comments on the Appraisal Consultation Document (ACD) produced for the NICE single 


technology appraisal of lenalidomide for the treatment of myelodysplastic syndromes 


associated with a deletion 5q cytogenic abnormality in people with red blood cell 


transfusion dependence [ID480] 


Thank you for the opportunity to comment on the ACD on behalf of the Royal College of 


Pathologists (RCPath).   


RCPath Comments: 


1) The decision of the Committee might legitimately be perceived to be discriminatory to 


individuals who choose not to receive blood products on religious grounds (i.e. Jehovah’s 


Witnesses).  While this may not be unlawful it is nonetheless worthy of highlighting as the 


document makes no mention of this scenario. 


2) There is an apparent inconsistency of recommendation here between the use of 


Lenalidomide in 5q- syndrome and in multiple myeloma that is not clearly explained.  These are 


both malignant haematological conditions for which Lenalidomide is highly effective therapy and 


yet the few patients with 5q- syndrome are clearly being treated differently to the many patients 


with myeloma.  On face value this appears to be discriminatory by valuing patients with one form of 


cancer above another despite good evidence to show similar levels of efficacy and improvements 


in quality of life for both conditions treated with Lenalidomide. 


3) It is my considered view that the estimated incremental cost-effectiveness ratio (ICER) for 


lenalidomide of greater than £70,000 per QALY gained is excessive and fails to appropriately take 


into consideration the benefits of quality of life improvements in patients with 5q- syndrome. 


 








MDS UK Patient Support Group Ltd 
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Tel XXXXXXXXXX - Email XXXXXXXXXXXXXXX - Website: www.mdspatientsupport.org.uk 
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Patrons  
XXX XXXXXXX XXXXXXX 


XXX XXXXXX XXXXXX 
 


Chairman 
XXXX XXXXXX XXXXXXXX 


 
Chief Executive 


XXXXX XXXXXXXXX 
 


Tel XXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXX 


Attn of XXXX XXXXXXXXX 


NICE - Level 1A, City Tower 


Piccadilly Plaza, Manchester M1 4BT 


31/7/13 


Re:Response to ACD:Myelodysplastic syndrome (deletion 5q) - lenalidomide [ID480] 


 


Hi XXXXXX,  


 


I just wanted to confirm that I agree with Rodney’s comments.   I must admit that as a patient the 


meeting and also the resulting document there were aspects of this process that I found very technical 


and sometimes difficult to understand at times due to the medical terminology etc. I am also a little 


frustrated as a patient that this process seems to be based purely on one study whereas there must be 


a lot more information available on the benefits of this drug.   


 


I know that Rodney has commented on section 4.14 but I also wanted to add a comment.  This 


paragraph states that there was “no observed gain in survival with lenolidamide in the MDS-004 study”.  


I know that for me personally this drug has definitely slowed down the progression of my disease, which 


in a younger patient is vitally important.  It will therefore definitely contribute to a much greater gain for 


my survival rate as it currently staves off the need for other more risky treatments such as bone marrow 


transplants etc.. Therefore this is why I think just relying on one study doesn’t show the whole picture.  


 


Regards 


Fiona 


 


Fiona Pirilla 


                                                             


 


 



http://xxxxxxxxxxxxxxx/

http://www.mdspatientsupport.org.uk/

mailto:mds-uk@mds-foundation.org
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1. Introduction 


 


The Evidence Review Group (ERG) was requested by NICE to provide commentary on the 


manufacturer’s response to the ACD and on a document send by the manufacturer to NHS 


healthcare professionals. The manufacturer’s response to the ACD consists of four distinct 


subjects. Per subject, we will summarize briefly the information presented by the 


manufacturer. Where appropriate, we will then provide an ERG comment. 


 


2. Transfusion independence as a prognostic factor of OS and AML 


progression 


 


In the first AC meeting, the relationship between transfusion independence and overall 


survival was discussed. In their response to the ACD, the manufacturer has performed a 


systematic literature review (in July 2013) to better highlight the association between 


transfusion dependence /independence and survival. 


Various observational studies confirm a relationship between developing or having developed 


transfusion dependence and decreased OS (e.g. Malcovati et al. 2005).  


In addition, evidence also supports the argument that becoming transfusion independent 


following dependency at baseline leads to improved survival. This evidence is provided by 


the AZA-001 trial among intermediate-2 and high-risk MDS patients (Seymour et al. 2010). 


This trial showed that TD patients becoming TI had improved OS.   


 


The manufacturer also explored the association between lenalidomide treatment and reduced 


rate of progression to AML. Evidence is presented which shows that baseline RBC-TD or 


severe anaemia is associated with more advanced disease and leads to increased risk of AML 


progression. In many MDS del(5q) patients, lenalidomide treatment leads to clonal 


suppression resulting in reduced risk of AML. The clonal suppression often also results in 


transfusion independence. 


 


ERG comment 


Regarding the association between transfusion independence and overall survival, the ERG 


considers it relevant to highlight the evidence contained in the MDS-004 trial. In the clinical 


study report, a Kaplan Meier analysis was performed assessing the OS of subjects who 


achieved the primary endpoint of > 26 weeks of transfusion independence (see Figure below). 
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In addition, they performed a Cox analysis on overall survival to assess the impact of baseline 


variables and the time dependent variable of transfusion independence and cytogenetic 


response on overall survival. The results are summarized in the table below. 
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Of the variables included in the Cox Proportional Hazard Model, age, baseline transfusion 


burden, baseline ferritin and the time-dependent variable of transfusion independence 


significantly affected overall survival. While age, baseline transfusion burden, and baseline 


ferritin adversely affected OS, achieving transfusion independence was associated with a 


significant reduction in the risk of death (HR=0.53; 95% CI 0.31, 0.90; p=0.019). 


 


From this analysis, combined with the evidence from the AZA-001 trial and the observational 


studies, the ERG considers it plausible that responder-status at 26 weeks predicts survival.  


 


It is also important to note that the statistical uncertainties related to this two-step approach of 


first determining response status and, based on that, predicting survival have been accounted 


for in the probabilistic sensitivity analysis. Some uncertainty does remain about the strength 


of the relationship for time horizons beyond 5 years.  


 


 


Regarding the association between lenalidomide treatment and reduced rate of progression to 


AML the clinical study report of MDS-004 presents Kaplan-Meier curves for patients 


responding and not responding at 26 weeks. This shows a significant difference between the 


two curves. However, in the univariate Cox-regression analysis of time to AML, the response 


status is not significant (see tables below). The manufacturer also performed a Cox regression 
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on time to AML progression or death combined, and here response was a significant 


explanatory variable. 
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3. Implementing revisions to the economic model 


 


The manufacturer explores the sensitivity of base-case model results to three of the 


Committee’s recommendations.  


 The impact on the model results of routine MDS monitoring being performed by a 


haematologist rather than a GP was assessed. The base case incremental cost-


effectiveness ratio (ICER) became £65,153 (versus the ERG base case ICER of 


£62,674.). The manufacturer also presents the deterministic and probabilistic 


sensitivity analyses with this cost change. 


 Regarding the threshold at which iron chelation therapy begins, the manufacturer 


explains that a labelling error was made in the electronic model, causing the 


uncertainty expressed in the ERG report regarding the correct value. According to the 


manufacturer, the original value of 8 weeks was the correct value, thus no adjustment 


was required. However, if this threshold would be increased to 16 weeks, the ICER 


would further increase to £69,901.  


 To test the impact of the removal of any benefit of lenalidomide on the rate of 


progression to AML, the modelled rate was set equal to that of transfusion 


independent patients for all patients. This was applied in addition to the above 2 


assumptions of monitoring by a haematologist. Resulting incremental quality-adjusted 


life years (QALYs) are 0.72 and the ICER becomes £68,125. 


However, considering the evidence presented in the previous section, the 


manufacturer considers this model revision likely to be inappropriate. Literature 


suggests that the Committee’s view of there being no link between transfusion 


independence and reduced AML progression ignores a key area in which transfusion 


dependency is an important prognostic factor. 


 


 


ERG comment 


 


The first analysis presented by the manufacturer was also reported in the ERG report (Table 


6.3, page 108). In the ERG analysis an ICER of £64,079 was found. The difference between 


this ERG ICER and the one derived by the manufacturer is caused by the omission of the half 


cycle correction by the manufacturer. The reported sensitivity analyses show results almost 


equivalent to those presented in the ERG report (page 99 and 102).  


The second ICER presented by the manufacturer also does not include a half cycle correction. 


However, this ICER is no longer relevant given the clarification provided by the 


manufacturer about the correct threshold for chelation therapy. 


For the third ICER, it is not fully clear if this scenario also includes both changes or only the 


change in monitoring costs. It is however clear that the impact of assuming the same 


progression rate is limited. 
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4. Further information on utilities used in the submission 


 


Regression models were generated using both FACT-An summary scales and FACT-An 


individual items to predict EQ-5D utility. All models produced had a high mean absolute 


error indicating that they were not accurate predictors of EQ-5D utility. 


Additionally the items used within the best fitting mapping did not include the items which 


showed large variation based upon transfusion dependency status. The relative reduction in 


TD scores compared to TI scores using the total FACT-An score was substantially greater 


than for all items included in the best mapping model evaluated. As such, the manufacturer 


claims that a strong argument is  presented for not using the mapped EQ-5D values in 


modelling the MDS-004 trial data; and using instead more sensitive utility scores from a 


source such as Szende et al (2009). 


 


ERG comment 


Whilst the information about the mapping presented by the manufacturer is somewhat 


limited, the ERG agrees that this mapping would not have been a good alternative for the 


currently used approach. No EQ-5D data was collected after baseline, which means that no 


EQ-5D data is available in patients with transfusion independence. It is therefore very 


reasonable to assume that the predictive value of any mapping formula in patients with 


transfusion independence is of very limited value. 


 


5. Trial crossover analysis 


 


The manufacturer discusses various alternative methods that could be used for the analysis of 


the trial data in light of the crossovers that took place. Two well-known options are rank-


preserving structural failure time models (RPSFTM) and the use of Inverse probability of 


censoring weights (IPCW). 


Rank-preserving structural failure time models were not used as the method relies on an 


underlying assumption of exchangeability which may not uphold in oncology due to potential 


changes in the underlying characteristics of subjects at the point of crossover relative to 


randomisation. 


Inverse probability of censoring weights (IPCW) was not used as this method assumes there 


are no unmeasured confounders predictive of switching or death. This approach has been 


found to produce biased estimates even if all common predictors are taken into account if the 


study sample size is small or there is strong selection bias. As the MDS-004 trial contained 


only a small sample size the method was not considered appropriate. 


Instead, the two-stage Weibull method used to analyse crossover was selected based upon a 


paper by Latimer et al. (2013) analysing various methods of adjusting for crossover 
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ERG comment 


 


The ERG agrees that the two-stage Weibull method is potentially a better method to adjust 


for treatment switching than methods such as the RPSFTM and IPCW. However, as far as the 


ERG can see this method was not used in the manufacturer submission. There is no mention 


in the manufacturer’s submission of the Latimer report, nor of the two-stage Weibull method 


to analyse cross-over.  


In the manufacturer’s economic model, switching did not happen explicitly other than for 


cost purposes. The economic model used an ITT approach for efficacy, thus assuming that 


the dose changes observed in the trial will also be seen in practice where patients will switch 


upwards and downwards in their medication.  


 


Latimer N, Abrams K, Lambert P, et al. Adjusting survival time estimates to account for 


treatment switching in randomised controlled trials - a simulation study: HEDs discussion 


paper.  2013.  Ref Type: Unpublished Work 


Available from: http://www.shef.ac.uk/polopoly_fs/1.259501!/file/HEDSDP1306.pdf 


 


 


 


6. Additional safety information 


The manufacturer provided NHS health care professionals with additional information on the 


safe use of lenalidomide.  In agreement with the European Medicines Agency and Medicines 


and Healthcare products Regulatory Agency, Celgene Europe Ltd. produced a risk 


management plan for lenalidomide. 


This was in response to risk minimisation measures requested by health authorities due to the 


teratogenic risk of lenalidomide and its safety profile (i.e. myelosuppression, thrombo-


embolic events, and risk of progression to AML). 


The safety data reported in that document are as follows (NOTE: indicates an ERG 


addition to the manufacturer information): 


- The estimated 2-year cumulative risk of progression to AML was 13.8% in patients with an 


isolated Del (5q) abnormality compared to 17.3% for patients with Del (5q) and one 


additional cytogenetic abnormality and 38.6% in patients with a complex karyotype.  


The MS, reported that “A recent study showed that the cumulative rates for progression to 


AML in patients undergoing BSC measured at two and five years was 12.1% and 19.9%, 


respectively. “ (MS, section 2.1, page 16-17) 


- In a phase III clinical study in patients with MDS, lenalidomide was associated with a 


higher incidence of grade 3 or 4 neutropenia compared with placebo (74.6% in lenalidomide-


treated patients compared with 14.9% in patients on placebo).  



http://www.shef.ac.uk/polopoly_fs/1.259501!/file/HEDSDP1306.pdf
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 The MS reported “neutropenia (14.9% in the placebo group, and 75.4% in each of the 


lenalidomide groups)” (MS, section 6.9.3, page 82). However, this was not reported as grade 


3 or 4 AEs, but as “drug-related AEs that were reported with the highest incidence (≥20% of 


the patients in any group)”.  


- Grade 3 or 4 febrile neutropenia episodes were observed in 2.2% of lenalidomide-treated 


patients compared with 0.0% of patients on placebo. Lenalidomide is associated with a higher 


incidence of grade 3 or 4 thrombocytopenia (37% in lenalidomide-treated patients compared 


with 1.5% in patients on placebo). 


 Febrile neutropenia was not reported in the MS; while thrombocytopenia was reported as 


“thrombocytopenia (3.0% in the placebo group, 39.1% in the lenalidomide 5 mg group and 


47.8% in the lenalidomide 10 mg group)” (MS, section 6.9.3, page 82). However, this was 


not reported as grade 3 or 4 AEs, but as “drug-related AEs that were reported with the highest 


incidence (≥20% of the patients in any group)”.  


- In patients with myelodysplastic syndromes, treatment with lenalidomide monotherapy was 


also associated with a risk of venous thromboembolism (predominantly deep vein thrombosis 


and pulmonary embolism), but to a lesser extent than in patients with multiple myeloma.  


ERG comment 


All in all, there is very little new evidence in this document compared to the MS. 


 


 


 





