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Definitions: 

Consultees – Organisations that accept an invitation to participate in the appraisal including the companies, national professional 
organisations, national patient organisations, the Department of Health and the Welsh Government and relevant NHS organisations 
in England. Consultees can make a submission and participate in the consultation on the appraisal consultation document (ACD; if 
produced). All non-company consultees can nominate clinical experts and/or patient experts to verbally present their personal 
views to the Appraisal Committee. Company consultees can also nominate clinical experts. Representatives from NHS England 
and clinical commissioning groups invited to participate in the appraisal may also attend the Appraisal Committee as NHS 
commissioning experts. All consultees have the opportunity to consider an appeal against the final recommendations, or report any 
factual errors, within the final appraisal determination (FAD).   

Clinical and patient experts and NHS commissioning experts – The Chair of the Appraisal Committee and the NICE project 
team select clinical experts and patient experts from nominations by consultees and commentators. They attend the Appraisal 
Committee meeting as individuals to answer questions to help clarify issues about the submitted evidence and to provide their 
views and experiences of the technology and/or condition. Before they attend the meeting, all experts must either submit a written 
statement (using a template) or indicate they agree with the submission made by their nominating organisation.. 

Commentators – Commentators can participate in the consultation on the ACD (if produced), but NICE does not ask them to make 
any submission for the appraisal. Non-company commentator organisations can nominate clinical experts and patient experts to 
verbally present their personal views to the Appraisal Committee. Commentator organisations representing relevant comparator 
technology companies can also nominate clinical experts. These organisations receive the FAD and have opportunity to report any 
factual errors. These organisations include comparator technology companies, Healthcare Improvement Scotland any relevant 
National Collaborating Centre (a group commissioned by NICE to develop clinical guidelines), other related research groups where 
appropriate (for example, the Medical Research Council and National Cancer Research Institute); other groups such as the NHS 
Confederation, the NHS Commercial Medicines Unit, the Scottish Medicines Consortium, the Medicines and Healthcare Products 
Regulatory Agency, the Department of Health, Social Services and Public Safety for Northern Ireland).  

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 NICE 
reserves the right to summarise and edit comments received during consultations, or not to publish them at all, where in the 
reasonable opinion of NICE, the comments are voluminous, publication would be unlawful or publication would be otherwise 
inappropriate. 
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Please note: Comments received in the course of consultations carried out by NICE are published in the interests of openness and 
transparency, and to promote understanding of how recommendations are developed.  The comments are published as a record of 
the submissions that NICE has received, and are not endorsed by NICE, its officers or advisory committees. 

 

Comments received from consultees 

Consultee Comment [sic] Response 

Bristol-Myers 
Squibb (BMS) 

PD-L1 restriction 

BMS believes that it is inappropriate to focus on a PD-L1 sub-grouping and 
that NICE has exceeded its powers by seeking to define a subgroup in this 
manner for consideration for the CDF. BMS are also unclear if this approach 
is a suitable basis for providing guidance to the NHS. 

The committee noted that the marketing authorisation for nivolumab does 
not restrict nivolumab therapy according to a defined PD-L1 expression 
level, nor was it required by the scope for the appraisal. It is therefore a 
surprise to us that the recommendation from NICE states a restriction based 
on a 10% PD-L1 expression level. BMS feels this recommendation is 
unreasonable and perverse and that it fails to take into consideration the 
plethora of evidence presented throughout the appraisals in support of 
treating a wider patient population.  

The registration study for the non-squamous population (CheckMate-057) 
was powered to show superiority over docetaxel in patients with relapsed 
advanced metastatic NSCLC, regardless of PD-L1 status. The primary end 
point of superior overall survival (OS) was met with a 2.8-month difference in 
median OS (HR 0.75, 95% CI 0.63, 0.91), a 12% absolute difference in the 
survival rate at 1 year (51% vs 39%), demonstrating a clearly positive 
statistically significant and clinically meaningful benefit regardless of PD-L1 
expression. Similarly, the registration study for the squamous population 
(CheckMate-017) was also powered to show superiority over docetaxel in 
patients with relapsed advanced metastatic NSCLC regardless of PD-L1 
status; the median OS showed a 2.3-month difference (HR 0.62, 95% CI 
0.47, 0.80) and 1 year OS rate of 42% (vs 24%). 

Comment noted. The committee 
acknowledged the response from the company 
and other consultees and considered new 
evidence and analyses for the whole 
population. The committee also considered the 
further new evidence that was submitted by 
BMS and reviewed by the Decision Support 
Unit (DSU) before the fifth committee meeting. 
The recommendation made in the Final 
Appraisal Determination (FAD, Section1.1) is 
made in respect of the whole population.  
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Consultee Comment [sic] Response 

The EMA assessed the risk benefit profile of nivolumab to be favourable in 
all patients, regardless of PD-L1 status. Testing was not therefore required 
by the EMA to select patients for eligibility to treatment. 

During the process of marketing authorisation approval, post hoc analyses 
were requested by the CHMP. The SmPC therefore includes additional PD-
L1 analyses at different intervals and at the 50% threshold level for ORR 
and OS in Section 5.1 and also warning statement for early deaths in 
Section 4.4.    

However, these post-hoc analysis results should be interpreted with caution 
for several reasons: - the analysis was retrospective, the subgroup sample 
sizes are small, and the PD-L1 test was not analytically validated at the 10% 
or 50% expression levels at the time of the analysis.  

The information requested by the CHMP has been provided in the SmPC for 
information but the licence remains for all patients regardless of PD-L1 
expression level. 

PD-L1 is an imperfect predictive biomarker. Testing methodologies are still 
being developed and there is no single standardised test routinely used by 
the NHS. The tests have a high positive predictive value but a low negative 
predictive value i.e. if the patient is positive they are more likely to have a 
good response, but if they are negative they may still respond to nivolumab 
and may even achieve complete response.  

Not only has it been demonstrated that patients benefit from nivolumab 
regardless of PD-L1 expression, there are also numerous limitations to using 
PD-L1 expression as a biomarker, and these include the following points: 

 Heterogeneity of PD-L1 expression throughout the tumour therefore 
a biopsy may not be representative of PD-L1 expression within the 
whole tumour.  

 Unlike tumour driver mutations such as EGFR, protein expression 
such as that of PD-L1 may vary over time and after prior treatments 
including chemotherapy. A biopsy at diagnosis may therefore not be 



Confidential until publication 

 Page 5 of 20 

Consultee Comment [sic] Response 

representative of PD-L1 expression level at the time of relapse and 
treatment decision making. 

 The level of expression is a continuous variable, and the appropriate 
threshold for positivity is debated. BMS is not defining a "cut-off" for 
PD-L1 expression level, as we do not consider there is a "cut-off" 
below which patients should not be considered for treatment with 
nivolumab in the relapsed advanced metastatic setting. Observed 
clinical activity in PD-L1 low or non-expressors, suggests that 
application of stringent PD-L1 cut-offs would likely result in exclusion 
of patients who would derive benefit from nivolumab treatment. 

 The research community are currently discussing that a more 
complex, multicomponent predictive biomarker system will be 
required to refine appropriate patient selection for PD-1 blockade and 
what that should be.  

As well as scientific arguments against a PD-L1 restriction, there is also a 
lack of consistency at NICE. In the previous ACD for squamous NSCLC 
(issued 15th Dec 2015), it states in Section 4.5 that the PD-L1 subgroup 
analyses in CheckMate-017 provided no evidence of a significantly different 
effect in any of the subgroups assessed, including the proposed biomarker: 
PD-L1. The Committee highlighted that PD-L1 expression status is dynamic 
and can change over time; it therefore considered that these results should 
be viewed with caution. The Committee concluded that it was not possible to 
identify any subgroups for whom nivolumab would provide particular 
benefits, and so it was unable to make recommendations for nivolumab in 
specific subgroups. 

Having drawn this conclusion it is difficult to see how NICE can now issue a 
new document which suggests that the efficacy of nivolumab should be 
restricted to a PD-L1 sub-group.  
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BMS Optimal duration of treatment 

There is uncertainty as to the optimal duration of therapy for nivolumab. The 
mechanism of action of nivolumab is that it switches on the immune system 
and it may be feasible to stop nivolumab treatment before a patient 
progresses and for that patient to maintain clinical benefit. This is based on 
the mechanism of action of nivolumab, which upregulates the activity of T 
cells that in turn act against the tumour, and in responders this activity may 
remain after the administration of the drug is withdrawn. 

The patients enrolled in both Checkmate 017 and 057 continued to receive 
study drug until their disease progressed, or they experienced unacceptable 
toxicity, as per the protocol. UK and international expert clinical opinion is 
that for those patients who have responded to nivolumab including for other 
indications and anti-PD1/L1 agents, treat to progression is likely to become 
redundant in clinical practice in future, and that stopping therapy at an 
appropriate time point should be considered.  

Based on available data from BMS’ Phase I study Checkmate 003 (CA209-
003), looking at various doses of nivolumab across a range of tumour types, 
including pre-treated advanced NSCLC, which had a protocol specified 
stopping rule for discontinuation of therapy at 96 weeks (1.8 years). The 
majority of patients (6/7) who achieved complete or partial response before 
96 weeks, maintained their response. This treatment pattern is confirmed 
across all tumour types and all doses of nivolumab in Checkmate 003. 

As mentioned in the company submissions, BMS are investigating the issue 
of a one year stopping rule in study Checkmate 153. Checkmate 153 is a 
phase IIIB/IV safety study which is more likely to represent real world clinical 
practice than CheckMate 017 and 057. In CheckMate 153, patients with 
complete or partial response or stable disease at 1 year are randomised to 
stop treatment (with the option of retreatment on progression) vs. standard 
treatment to progression.  

These data support a 2 year duration of therapy for nivolumab monotherapy, 
particularly for patients who have a complete or partial response at this time 
as a conservative stopping point for therapy. This was acknowledged in the 
recent TA 384 (nivolumab for treating advanced [unresectable or metastatic] 
melanoma). There the Institute noted uncertainty around the optimal 

Comment noted. The committee examined the 
additional evidence submitted by the company 
and comments from consultees. It took all the 
available evidence into consideration when 
reaching its conclusion on the proposed 
stopping rule (FAD, section 4.20).  
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Consultee Comment [sic] Response 

duration of treatment, and made a commitment to re-review the evidence 
after two years when it may be more feasible to clarify optimal duration of 
treatment. Furthermore, another anti-PD1, pembroluzimab currently under 
NICE appraisal in NSCLC has data supporting stopping treatment at 2 years 
regardless of progression status, as discussed at the appraisal committee 
meeting on 29th June and again on 26th October. This suggests that 
treatment to progression will not be the norm for these products in clinical 
practice. This view was also expressed in the comments from NHSE 
received as part of that ongoing appraisal. 

We have therefore provided the results for the modelling when 1 and 2 years 
of treatment are assumed to represent real world clinical practice, until 
definitive clarity can be provided. 

 

BMS Comparators 

Pembrolizumab has a marketing authorisation for treating locally advanced 
or metastatic non-small cell lung cancer (NSCLC) in adults whose tumours 
express PD-L1 and who have at least 1 chemotherapy regimen. Within this 
license, both squamous and non-squamous histologies of NSCLC are 
included.  

Nivolumab has a marketing authorisation for treating locally advanced or 
metastatic non-small cell lung cancer (NSCLC) after prior chemotherapy in 
adults. 

For consistency and given that both treatment options relate to similar 
patient populations, the comparators in both appraisals should be the same. 
In fact, nintedanib plus docetaxel is included in one appraisal but not the 
other. BMS has raised this during the consultation opportunities for the 
pembrolizumab appraisal requesting that the comparators be consistent. 
This point was discussed at the recent appraisal committee meeting for 
Pembrolizumab on October 26th, and the committee decided that nintedanib 
plus docetaxel should not be a comparator in that appraisal. BMS therefore 
requests that nintedanib should be removed from the comparators for the 
non-squamous nivolumab appraisal. 

Comment noted. The committee has 
considered all comparators identified in the 
final NICE scope and made judgements on 
their appropriateness (in line with NICE 
Methods Guide Section 6.2). Please see the 
FAD, section 4.3, for committee’s conclusions 
on comparator technologies.  
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Consultee Comment [sic] Response 

BMS Concluding remarks 

Nivolumab is an innovative treatment option which was EAMS designated 
and offers a survival and HRQoL benefit for all patients, regardless of PD-L1 
expression. It is also associated with less frequent adverse events and 
related treatment discontinuation compared to docetaxel chemotherapy. The 
MHRA awarded nivolumab a PIM designation in the treatment of locally 
advanced or metastatic NSCLC. This represents a long-awaited and 
remarkable advancement in the NSCLC treatment pathway and has been 
recognised as a noteworthy step-change in the management of this life-
threatening condition. BMS therefore requests NICE to remove from the 
recommendation the limitation to treatment only where there is PD-L1 
expression in Sections 1.1 and 1.2 of the second ACDs. In addition, BMS 
urges NICE to work with BMS to find a mutually workable solution to make 
nivolumab available to all eligible patients in England and Wales.    

Comments noted. The committee has 
considered the innovative nature of the 
technology, specifically if the innovation adds 
demonstrable and distinctive benefits of a 
substantial nature which may not have been 
adequately captured by the QALY measure (in 
line with NICE Methods Guide Section 6.3.3). 
Please see the FAD, section 4.26, for 
committee’s conclusions on innovation. 

British Thoracic 
Society  

The Society supports the recommendation that the committee invites the 
company to submit a proposal for inclusion in the Cancer Drugs Fund. 

Comments noted. The committee noted that at 
the fifth meeting the company presented new 
evidence and a commercial access agreement 
proposal for inclusion in the CDF for the full 
squamous NSCLC population. It considered 
the new evidence and made its 
recommendation in respect of the whole 
population. Please see section 4.27-4.32 for 
committee’s conclusion on the CDF.  
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Consultee Comment [sic] Response 

National Cancer 
Research 
Institute, 
Association of 
Cancer 
Physicians, 
Royal College of 
Physicians, 
Royal College of 
Radiologists, 
British Thoracic 
Oncology Group 
(NCRI, ACP, 
RCP, RCR, 
BTOG)  

 

The NCRI-ACP-RCP-RCR-BTOG are grateful for the opportunity to respond 
to the above consultation. We are disappointed that the committee has not 
approved nivolumab in this TA. We wish to raise the following points: 

 

PDL1 expression 

The CM017 trial demonstrated the superior overall survival for nivolumab 
over docetaxel. There was no signal that efficacy changed by PDL1 
expression status. We disagree with the committee’s interpretation of 
median survival between PDL1 expression thresholds, since the CM017 trial 
was not designed nor powered to identify this, and these differences may 
not be meaningfully different. Moreover, with this class of agent, given that 
long term survival benefit was predominantly driven by a smaller population 
of patients, median survival was an inappropriate endpoint to compare 
groups, whereas HR would have been more appropriate. We therefore feel 
that the decision to implement a 10% threshold is not scientifically sound but 
an arbitrary threshold to fit the modelled survival benefit. The nature of PDL1 
expression is that it is variable, both within tumours and with time. Patients 
with PDL1 <10% derived a similar survival benefit from nivolumab over 
docetaxel but had far less toxicity, including that associated with inpatient 
admission.  

Comment noted. The committee 
acknowledged the response from the company 
and other consultees and considered new 
evidence and analyses for the whole 
population. The committee also considered the 
further new evidence that was submitted by 
BMS and reviewed by the DSU before the fifth 
committee meeting. The recommendation 
made in the Final Appraisal Determination 
(FAD, Section1.1) is made in respect of the 
whole population.. 

NCRI, ACP, 
RCP, RCR, 
BTOG 

GSCF use 

The toxicities of docetaxel (specifically febrile neutropenia) are likely to be 
underestimated in CM057 compared to English practice, since in CM057 
GCSF prophylaxis was allowed for docetaxel, but this is not approved for 
use by NICE (CG151), and hence not used. This lack of GCSF use drives 
more conservative dosing of docetaxel in England, a greater likelihood of 
discontinuation of dosing, and likely poorer docetaxel outcomes than in 
observed in CM057. The use of nivolumab in this setting is desirable for 
toxicity/efficacy reasons even in patients with <10% PDL1 expression. 

Comment noted. The committee 
acknowledged that docetaxel is often not well 
tolerated and that there is an important unmet 
need for people with squamous NSCLC whose 
disease has progressed after chemotherapy. 
Please also see FAD, section 4.4.  
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Consultee Comment [sic] Response 

NCRI, ACP, 
RCP, RCR, 
BTOG 

PDL1 expression variability  

PDL1 expression is known to be heterogeneous within tumours and there 
will also be changes in expression over time and after therapies (eg 
radiotherapy/chemotherapy). Limiting nivolumab by expression level will 
undoubtedly drive perverse re-biopsying in patients with <10% PDL1 
positive tumours to retest PDL1 status from new regions or following chemo- 
and radiotherapy, thereby increasing overall NHS costs and putting patients 
through unnecessary morbidity (with small risk of mortality). 

Comment noted. The committee 
acknowledged the response from the company 
and other consultees and considered new 
evidence and analyses for the whole 
population. The committee also considered the 
further new evidence that was submitted by 
BMS and reviewed by the DSU before the fifth 
committee meeting. The recommendation 
made in the Final Appraisal Determination 
(FAD, Section1.1) is made in respect of the 
whole population. 

NCRI, ACP, 
RCP, RCR, 
BTOG 

CDF data collection 

The logistics of implementing prospective data capture in the CDF would be 
challenging and we are concerned that data collected would be incomplete 
and not be representative of real outcomes. Moreover, the data capture 
element will place a large administrative burden on individual consultant 
oncologists, and will likely result in poor data accuracy, biased outcomes 
with clinicians dis-incentivised to prescribe nivolumab to every suitable case. 
It is not clear what endpoints would be chosen or that additional data would 
reduce uncertainty on clinical effectiveness in patients when the choice of 
10% PDL1 expression was made without scientific rationale. For such a data 
capture exercise to be useful would require the standard of data collection 
seen in clinical trials which is very resource intensive. There is also no 
indication what the position for patient access will be at the end of the CDF 
period when there will be an interim period of data analysis prior to further 
NICE review and recommendation. 

Comments noted. The committee noted that at 
the fifth meeting the company presented new 
evidence and a commercial access agreement 
proposal for inclusion in the CDF for the full 
squamous NSCLC population. It considered 
the new evidence and made its 
recommendation in respect of the whole 
population. Please see section 4.27-4.32 for 
committee’s conclusion on the CDF. 

NCRI, ACP, 
RCP, RCR, 
BTOG 

Stopping rule 

The optimal duration of dosing of nivolumab remains unknown and a focus 
for future research. Given the findings currently of the CM003 long term 
survival data which implemented a 96-week stopping rule, clinicians would 
be satisfied to discontinue at two years on the basis of current data. We see 
no reason why such a rule could not be implemented in routine practice. 

Comment noted. The committee examined the 
additional evidence submitted by the company 
and comments from consultees. It took these 
into consideration when reaching its conclusion 
on the proposed stopping rule (FAD, section 
4.20). 
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Consultee Comment [sic] Response 

NCRI, ACP, 
RCP, RCR, 
BTOG 

National inconsistency 

We note that the Scottish Medicines Committee have approved nivolumab 
for use in this indication without the arbitrary > 10% PDL1 expression criteria 
without a limit on treatment duration. An inconsistent national approach for 
this indication will prejudice survival outcomes against NHS England 
patients. 

Comment noted. The committee has to 
appraise the clinical and cost effectiveness 
evidence of the technology and can only 
provide guidance to the NHS in England. The 
recommendation made is based upon the 
clinical and cost effectiveness evidence and 
can be found in section 4 of the FAD.  

NCRI, ACP, 
RCP, RCR, 
BTOG 

We are very disappointed that the second Appraisal Committee decision is 
not to recommend Nivolumab in this indication.   

Comment noted. Based on the further new 
evidence and commercial access agreement 
submitted by BMS for consideration in the 
Cancer Drugs Fund, the recommendation has 
now changed. The committee has 
recommended nivolumab for use within the 
CDF only if the conditions in the managed 
access agreement are followed (FAD, section 
1.1).  

RCLCF In our opinion, immunotherapy represents a major new development in the 
treatment of non small cell lung cancer (nsclc) patients. Internationally, the 
discovery of PD-L1 inhibition has altered practice in nsclc management. It is 
therefore important that a PD-L1 inhibitor be available in the algorithm of 
lung cancer care in England. Ideally, we would wish to see this achieved 
through routine commissioning, to ensure equity of access. However, in 
reducing uncertainty on issues of effectiveness, we would welcome a period 
of availability of access through the Cancer Drugs Fund. 

Comments noted. The committee noted that at 
the fifth meeting the company presented new 
evidence and a commercial access agreement 
proposal for inclusion in the CDF for the full 
squamous NSCLC population. It considered 
the new evidence and made its 
recommendation in respect of the whole 
population. Please see section 4.27-4.32 for 
committee’s conclusion on the CDF. 
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Consultee Comment [sic] Response 

RCLCF We note the Appraisal Committee’s comments (section 4.8), that those 
patients with a PD-L1 expression of at least 10%, seem to have the most 
potential to benefit from this treatment. Whilst we acknowledge that PD-L1 
expression is an important mechanism of action, we have not seen, nor are 
we able to comment on any rationale or research evidence for a ‘cut off’ at 
this 10% level. We would encourage dialogue with clinical experts on this 
point. 

  

We further note the Appraisal Committee’s invitation to the manufacturer to 
submit a proposal for inclusion in the Cancer Drugs Fund, detailing, for this 
‘at least 10% PD-L1 expression’ subgroup, how uncertainties may be 
resolved over the CDF period. We welcome, through this invitation, the 
ongoing dialogue on availability of this therapy and hope this will have a 
constructive outcome. 

Comment noted. The committee noted that at 
the fifth meeting the company presented new 
evidence and a commercial access agreement 
proposal for inclusion in the CDF for the full 
squamous NSCLC population. It considered 
the new evidence and made its 
recommendation in respect of the whole 
population (FAD, section 1.1). Please see 
section 4.27-4.32 for committee’s conclusion 
on the CDF. 

RCLCF We note that the Appraisal Committee has reached this negative decision, 
based on cost issues. On behalf of the many lung cancer patients who 
would derive benefit from this innovative therapy, we strongly urge 
constructive dialogue between the Manufacturer, NICE and NHS 
England, to ensure that cost issues and issues of uncertainty are 
addressed. Advanced lung cancer remains a devastating disease for many. 
We hope that compromise and agreement can be reached in advance of 
further discussion by the Appraisal Committee and that the ultimate Final 
Appraisal Decision will be a positive recommendation. These patients do not 
have time to wait. 

 

Comment noted. The committee acknowledges 
that there is an important unmet need for 
people with squamous NSCLC whose disease 
has progressed after chemotherapy (FAD, 
section 4.4). 
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Comments received from members of the public 

Role* Section  Comment [sic] Response 

Carer General As a career looking after my husband with lung cancer , I have seen 
how much this drug navoulymab  has made a difference to his 
quality of life, after having the drug paid for with health insurance, l 
really really pray you make the right decision to make it available on 
NHS  for other lung cancer patients to benefit from this drug too  
when a drug like navoulymab has been found it really needs making 
available for this awful disease kind regards. 

 

The committee acknowledges that there is an 
important unmet need for people with 
squamous NSCLC whose disease has 
progressed after chemotherapy (FAD, section 
4.4). The committee’s recommendation has 
been made based upon all the available 
clinical and cost effectiveness evidence.  

Public General My mother ********** has stage 4 lung cancer and instead of conce 
ntrating on her health she has had to campaign to try and get the 
treatment she requires. Travelling 500 miles to London to hand the 
petition into Downing Street. No one should have to plead for their 
life...least of all in a world leading country for human rights. Thank 
you for reading my comments. 
 
We have a petition of 174k signatures. Which NICE (you) have 
refused to except personally. The file is so large that I can not 
upload it. I would like this petition to be considered as part of the 
consultation. The fact that you will not take receipt of it is not 
democratic at all. 

The committee has received a copy of the 
petition and did consider in its deliberations 
(FAD, section 4.4). 

                                                   
* When comments are submitted via the Institute’s web site, individuals are asked to identify their role by choosing from a list as follows: ‘patent’, ‘carer’, ‘general public’, ‘health 

professional (within NHS)’, ‘health professional (private sector)’, ‘healthcare industry (pharmaceutical)’, ‘healthcare industry’(other)’, ‘local government professional’ or, if none of 
these categories apply, ‘other’ with a separate box to enter a description. 
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Role* Section  Comment [sic] Response 

NHS 
Professional, 
consultant 
oncologist 

Subgrou
ps 

Restricting access to Nivolumab to patients who express more than 
10% PD1 will deny treatment to a significant proportion of patients. 
There is no rationale for this arbitrary limit in the evidence base for 
the squamous population. 

The committee acknowledged the response 
from the company and other consultees and 
considered new evidence and analyses for the 
whole population. The committee also 
considered the further new evidence that was 
submitted by BMS and reviewed by the DSU 
before the fifth committee meeting. The 
recommendation made in the Final Appraisal 
Determination (FAD, Section1.1) is made in 
respect of the whole population.. 
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Carer  I comment as a member of the public. I am aware of the refusal to 
date to fund the use of nivolumab in respect of this type of lung 
cancer (despite it's licensing elsewhere including I believe Scotland) 
because my husband was diagnosed in November 2014. However 
if the secondary tumour in his brain has indeed returned following a 
craniotomy, we will have to fund treatment with nivolumab 
(recommended by his consultant) in any event as, even if approved 
for use in England & Wales, that would not apply if one only has a 
secondary in the brain. That we will do using retirement savings 
coupled with the fact that my husband still works, indeed, as a 
higher rate tax payer, still actively funding the NHS.  

As you undoubtedly know, lung cancer is the cancer responsible 
world wide for most deaths & one where little advance has to date 
been made in its treatment. We are assured by my husband's 
oncologist (who has been involved in clinical trials of nivolumamb) 
that it represents a radical step forward in treatment. That is borne 
out by my own reading of clinical trial outcomes.  

Whilst I appreciate that the cost of the drug is high, I guess that that 
will be the case with all the new immunotherapy and gene therapy 
drugs at this stage until, as they will, they become the established 
norm for the treatment of many, if not all, cancers. To balance 
against the cost is that the NHS will already pay for a range of 
treatments which have a cost such as radiotherapy &/or 
chemotherapy despite the fact that the outcomes & quality of life 
issues are worse than the data indicates is the case with nivolumab.  

If the NHS is to provide first rather than third world treatment, it 
must in my view offer patients drugs such as nivolumab where they 
are supported by clinicians as a real advance in treatment.    

It seems that the sole reason for not approving this drug is cost in a 
case where the opinion of clinicians treating advanced lung cancer 
is that it offers real potential benefits. Even on cost, I would be 
interested to know whether there has been any comparative 
evaluation of the cost when set against the cost of what would be 
provided on the NHS to my husband for instance, namely whole 
brain radiotherapy & docetaxel, the effects of which are bad with 

The committee has concluded that nivolumab 
is a clinically-effective treatment option for 
previously treated squamous NSCLC (FAD, 
section 4.5), However, the committee’s 
recommendation has been made based upon 
the clinical and cost effectiveness evidence 
(NICE Methods Guide). The cost-effectiveness 
analysis results are expressed in Incremental 
cost-effectiveness ratios (ICERs) between the 
new drug and current NHS standard of care. 
This is the difference in costs expressed as a 
ratio of the difference in health benefits). This 
means that decisions are based upon the 
treatments any new drug would displace. 
NICE only considers the perspective of the 
NHS and personal social services.  
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pretty poor outcomes. There is also the added benefit which I 
imagine has not been quantified of keeping people as contributing 
members of society.  

I doubt whether my comment will have any greater effect than the 
petition which ************ has instigated with its 170,000 plus 
signatories. I cannot however not register my views. 
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NHS 
professionals 

General We the undersigned believe that the present guidance as the cost-
effectiveness for Nivolumab in previously treated squamous and 
non-squamous lung cancer does not accurately reflect the scientific 
evidence. 

We believe there are important research questions to be answered 
about the most effective use of these expensive drugs; in particular 
which patients are most likely to benefit and what the optimal 
treatment length should be, and that the National Health Service is 
an ideal place to perform such research. 

However these important questions will not be answered by the 
present approach advocated by NICE, which is not supported by 
the clinical trial data or scientific opinion. 

In particular we wish to comment on the suggestion that any 
funding through the Cancer Drugs Fund should be restricted to 
patients where the diagnostic biopsy shows PD-L1 staining of >10% 
of the tumour cells. This suggestion is not supported by the clinical 
trial evidence. 

In the trial of nivolumab in previously treated squamous lung cancer 
that led to license (Checkmate 17) there was no evidence of PDL1 
status as a predictive biomarker. 

In the trial of nivolumab in previously treated non-squamous lung 
cancer that led to license (Checkmate 57), whilst there was a trend 
to improved effectiveness with increasing PDL-1 expression, there 
was no defined threshold. An attempt to define a threshold on 
retrospective modelling of subgroup analyses of cohorts (when 
there are small numbers in each group) is not valid and would not 
be acceptable if used in support of a funding application or in 
devising clinical guidelines. 

We also believe the committee has not fully considered how this 
decision could be implemented in the NHS. Many patients with 
thoracic malignancies will not have suitable samples for PDL1 
analysis, thus repeat biopsy may be required. That will place our 
patients at risks of additional procedures and will also put additional 
strain on respiratory diagnostic services which are already 

Comments noted. The committee noted that at 
the fifth meeting the company presented new 
evidence and a commercial access agreement 
proposal for inclusion in the CDF for the full 
squamous NSCLC population. It considered 
the new evidence and made its 
recommendation in respect of the whole 
population. Please see section 4.27-4.32 for 
committee’s conclusion on the CDF 
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struggling with meeting government targets as to speed of 
diagnosis and appropriate treatment. 

We also do not think that most UK pathology departments are set-
up to deliver this. This test requires interpretation by skilled 
respiratory pathologists employing assays on a validated platform. It 
is clear that this is not deliverable with the present set-up; this will in 
particular disadvantage patients diagnosed and treated at some of 
the smaller cancer units. 

We urge NICE to work with Bristol Myers Squibb to come to a 
solution that will allow cost-effective access to these drugs to the 
benefit of our patients. 
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Carer General TO WHOM IT MAY CONCERN  

I understand that you are shortly to re-consider the use of 
Nivolumab by the NHS as a late treatment for squamous non-small 
cell Lung Cancer. 

 

This would be the best Christmas present my husband could hope 
for. We have heard much about the effectiveness of this new drug 
and there has been much publicity about it in the press recently.  It 
is therefore heartbreaking for those with my husbands condition to 
learn that it is available in Scotland but not in England and Wales.  

They have presumably the same evidence to work from as NICE 
has and have come to the conclusion that it is cost-effective and 
necessary, not to say humane, for cancer sufferers such as my 
husband.  

It is particularly hurtful and distressing that, at this time of Brexit and 
Scottish Referendum talks, one part of the United Kingdom (as we 
are still supposed to be  arent we?) can take a radical decision that 
only affects one part of Britain and not the whole.  

It is like dangling a carrot to know that there is a treatment that 
could give you some hope of a better death, but only if you live in 
Scotland.  

It is notable that Cancer Research UK have a current and hard-
hitting fund-raising campaign on the television at the moment 
asking for money for more research but what is the point of more 
research if, when a drug is found that has been hailed as a wonder 
drug• isnt made available?  Even though trials have been done, 
surely the more it is used, the more data will be available over a 
longer time?  Unluckily for my husband, his timing has been bad!  
He was diagnosed too late to take part in the trials and may now 
miss out on something that could really help him in the last months 
of his life. 

 

I really do hope that you will consider the views of everyone who 
has signed the Roy Castle Lung Foundation petition and give my 

The committee acknowledges that there is an 
important unmet need for people with 
squamous NSCLC whose disease has 
progressed after chemotherapy (FAD, section 
4.4). The committee’s recommendation has 
been made based upon all the available 
clinical and cost effectiveness evidence. 
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husband, and his fellow lung-cancer sufferers, the very best 
Christmas present ever.  

Thank you for, hopefully, taking the time to read this.  

The letter you have received from the Roy Castle Lung Foundation 
encapsulates everything that one could hope for in support of this 
medication 

 
 



 
 
 
 
National Institute for Health and Care Excellence 
10 Spring Gardens 
London 
SW1A 2BU 
 
4th November 2016 
 
 
 
 
Dear Sir / Madam,  
 
Re: ACD - Nivolumab for previously treated locally advanced or metastatic squamous 
non-small cell lung cancer [ID811]  
 
 
Thank you for the opportunity to respond to this ACD. 
 
Bristol-Myers Squibb (BMS) Pharmaceuticals Ltd disagree with the proposed recommendation 
for nivolumab for previously treated locally advanced or metastatic squamous non-small cell 
lung cancer (NSCLC) in the Appraisal Consultation Document (ACD) issued by NICE on the 
14th October 2016. 
 
Our rationale is explained below in detail but our major concern is the proposed restriction to 
adults with a PD-L1 expression of less than 10%.  
 
BMS is keen to continue working with NICE to find a mutually agreeable way forward that will 
allow nivolumab to be used in the patient group envisaged by the license in both England and 
Wales. 
 
 
Yours Sincerely, 
 

 
 
Ahmed Sowdani 
Associate HEOR Manager  

SYates
Highlight

SYates
Highlight



 

 

PD-L1 restriction 

BMS believes that it is inappropriate to focus on a PD-L1 sub-grouping and that NICE has 

exceeded its powers by seeking to define a subgroup in this manner for consideration for the 

CDF. BMS are also unclear if this approach is a suitable basis for providing guidance to the 

NHS. 

The committee noted that the marketing authorisation for nivolumab does not restrict nivolumab 

therapy according to a defined PD-L1 expression level, nor was it required by the scope for the 

appraisal. It is therefore a surprise to us that the recommendation from NICE states a restriction 

based on a 10% PD-L1 expression level. BMS feels this recommendation is unreasonable and 

perverse and that it fails to take into consideration the plethora of evidence presented 

throughout the appraisals in support of treating a wider patient population.  

The registration study for the non-squamous population (CheckMate-057) was powered to show 

superiority over docetaxel in patients with relapsed advanced metastatic NSCLC, regardless of 

PD-L1 status. The primary end point of superior overall survival (OS) was met with a 2.8-month 

difference in median OS (HR 0.75, 95% CI 0.63, 0.91), a 12% absolute difference in the survival 

rate at 1 year (51% vs 39%), demonstrating a clearly positive statistically significant and 

clinically meaningful benefit regardless of PD-L1 expression. Similarly, the registration study for 

the squamous population (CheckMate-017) was also powered to show superiority over 

docetaxel in patients with relapsed advanced metastatic NSCLC regardless of PD-L1 status; the 

median OS showed a 2.3-month difference (HR 0.62, 95% CI 0.47, 0.80) and 1 year OS rate of 

42% (vs 24%). 

The EMA assessed the risk benefit profile of nivolumab to be favourable in all patients, 

regardless of PD-L1 status. Testing was not therefore required by the EMA to select patients for 

eligibility to treatment. 

During the process of marketing authorisation approval, post hoc analyses were requested by 

the CHMP. The SmPC therefore includes additional PD-L1 analyses at different intervals and at 

the 50% threshold level for ORR and OS in Section 5.1 and also warning statement for early 

deaths in Section 4.4.    

However, these post-hoc analysis results should be interpreted with caution for several reasons: 

- the analysis was retrospective, the subgroup sample sizes are small, and the PD-L1 test was 

not analytically validated at the 10% or 50% expression levels at the time of the analysis.  

The information requested by the CHMP has been provided in the SmPC for information but the 

licence remains for all patients regardless of PD-L1 expression level. 

PD-L1 is an imperfect predictive biomarker. Testing methodologies are still being developed and 

there is no single standardised test routinely used by the NHS. The tests have a high positive 

predictive value but a low negative predictive value i.e. if the patient is positive they are more 



 

 

likely to have a good response, but if they are negative they may still respond to nivolumab and 

may even achieve complete response.  

Not only has it been demonstrated that patients benefit from nivolumab regardless of PD-L1 

expression, there are also numerous limitations to using PD-L1 expression as a biomarker, and 

these include the following points: 

 Heterogeneity of PD-L1 expression throughout the tumour therefore a biopsy may not be 

representative of PD-L1 expression within the whole tumour.  

 Unlike tumour driver mutations such as EGFR, protein expression such as that of PD-L1 

may vary over time and after prior treatments including chemotherapy. A biopsy at 

diagnosis may therefore not be representative of PD-L1 expression level at the time of 

relapse and treatment decision making. 

 The level of expression is a continuous variable, and the appropriate threshold for 

positivity is debated. BMS is not defining a "cut-off" for PD-L1 expression level, as we do 

not consider there is a "cut-off" below which patients should not be considered for 

treatment with nivolumab in the relapsed advanced metastatic setting. Observed clinical 

activity in PD-L1 low or non-expressors, suggests that application of stringent PD-L1 cut-

offs would likely result in exclusion of patients who would derive benefit from nivolumab 

treatment. 

 The research community are currently discussing that a more complex, multicomponent 

predictive biomarker system will be required to refine appropriate patient selection for 

PD-1 blockade and what that should be.  

As well as scientific arguments against a PD-L1 restriction, there is also a lack of consistency at 

NICE. In the previous ACD for squamous NSCLC (issued 15th Dec 2015), it states in Section 

4.5 that the PD-L1 subgroup analyses in CheckMate-017 provided no evidence of a significantly 

different effect in any of the subgroups assessed, including the proposed biomarker: PD-L1. The 

Committee highlighted that PD-L1 expression status is dynamic and can change over time; it 

therefore considered that these results should be viewed with caution. The Committee 

concluded that it was not possible to identify any subgroups for whom nivolumab would provide 

particular benefits, and so it was unable to make recommendations for nivolumab in specific 

subgroups. 

Having drawn this conclusion it is difficult to see how NICE can now issue a new document 

which suggests that the efficacy of nivolumab should be restricted to a PD-L1 sub-group.  

 
Optimal duration of treatment 

There is uncertainty as to the optimal duration of therapy for nivolumab. The mechanism of 

action of nivolumab is that it switches on the immune system and it may be feasible to stop 

nivolumab treatment before a patient progresses and for that patient to maintain clinical benefit. 



 

 

This is based on the mechanism of action of nivolumab, which upregulates the activity of T cells 

that in turn act against the tumour, and in responders this activity may remain after the 

administration of the drug is withdrawn. 

The patients enrolled in both Checkmate 017 and 057 continued to receive study drug until their 

disease progressed, or they experienced unacceptable toxicity, as per the protocol. UK and 

international expert clinical opinion is that for those patients who have responded to nivolumab 

including for other indications and anti-PD1/L1 agents, treat to progression is likely to become 

redundant in clinical practice in future, and that stopping therapy at an appropriate time point 

should be considered.  

Based on available data from BMS’ Phase I study Checkmate 003 (CA209-003), looking at 

various doses of nivolumab across a range of tumour types, including pre-treated advanced 

NSCLC, which had a protocol specified stopping rule for discontinuation of therapy at 96 weeks 

(1.8 years). The majority of patients (6/7) who achieved complete or partial response before 96 

weeks, maintained their response. This treatment pattern is confirmed across all tumour types 

and all doses of nivolumab in Checkmate 003. 

As mentioned in the company submissions, BMS are investigating the issue of a one year 

stopping rule in study Checkmate 153. Checkmate 153 is a phase IIIB/IV safety study which is 

more likely to represent real world clinical practice than CheckMate 017 and 057. In CheckMate 

153, patients with complete or partial response or stable disease at 1 year are randomised to 

stop treatment (with the option of retreatment on progression) vs. standard treatment to 

progression.  

These data support a 2 year duration of therapy for nivolumab monotherapy, particularly for 

patients who have a complete or partial response at this time as a conservative stopping point 

for therapy. This was acknowledged in the recent TA 384 (nivolumab for treating advanced 

[unresectable or metastatic] melanoma). There the Institute noted uncertainty around the 

optimal duration of treatment, and made a commitment to re-review the evidence after two 

years when it may be more feasible to clarify optimal duration of treatment. Furthermore, 

another anti-PD1, pembroluzimab currently under NICE appraisal in NSCLC has data 

supporting stopping treatment at 2 years regardless of progression status, as discussed at the 

appraisal committee meeting on 29th June and again on 26th October. This suggests that 

treatment to progression will not be the norm for these products in clinical practice. This view 

was also expressed in the comments from NHSE received as part of that ongoing appraisal. 

We have therefore provided the results for the modelling when 1 and 2 years of treatment are 

assumed to represent real world clinical practice, until definitive clarity can be provided. 

Comparators 

Pembrolizumab has a marketing authorisation for treating locally advanced or metastatic non-

small cell lung cancer (NSCLC) in adults whose tumours express PD-L1 and who have at least 



 

 

1 chemotherapy regimen. Within this license, both squamous and non-squamous histologies of 

NSCLC are included.  

Nivolumab has a marketing authorisation for treating locally advanced or metastatic non-small 

cell lung cancer (NSCLC) after prior chemotherapy in adults. 

For consistency and given that both treatment options relate to similar patient populations, the 

comparators in both appraisals should be the same. In fact, nintedanib plus docetaxel is 

included in one appraisal but not the other. BMS has raised this during the consultation 

opportunities for the pembrolizumab appraisal requesting that the comparators be consistent. 

This point was discussed at the recent appraisal committee meeting for Pembrolizumab on 

October 26th, and the committee decided that nintedanib plus docetaxel should not be a 

comparator in that appraisal. BMS therefore requests that nintedanib should be removed from 

the comparators for the non-squamous nivolumab appraisal. 

 

Concluding remarks 

Nivolumab is an innovative treatment option which was EAMS designated and offers a survival 

and HRQoL benefit for all patients, regardless of PD-L1 expression. It is also associated with 

less frequent adverse events and related treatment discontinuation compared to docetaxel 

chemotherapy. The MHRA awarded nivolumab a PIM designation in the treatment of locally 

advanced or metastatic NSCLC. This represents a long-awaited and remarkable advancement 

in the NSCLC treatment pathway and has been recognised as a noteworthy step-change in the 

management of this life-threatening condition. BMS therefore requests NICE to remove from the 

recommendation the limitation to treatment only where there is PD-L1 expression in Sections 

1.1 and 1.2 of the second ACDs. In addition, BMS urges NICE to work with BMS to find a 

mutually workable solution to make nivolumab available to all eligible patients in England and 

Wales.    

 



 
 
To be submitted via NICE docs 
 
26 October 2016  
 
Dear Sir, 

 
ACD2 - Consultees & Commentators: Lung cancer (non-small-cell, squamous, metastatic) - 
nivolumab (after chemotherapy) [811]  
  
 

Thank you for inviting comments from the British Thoracic Society on the Appraisal Consultation 

Document (ACD). 

 

The Society supports the recommendation that the committee invites the company to submit a 

proposal for inclusion in the Cancer Drugs Fund. 

 

 

Yours faithfully, 

 

 

xxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxx 

British Thoracic Society 
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Response to the National Institute for Health and Care Excellence’s Appraisal 

Consultation Document (ACD2) on Nivolumab for previously treated, locally advanced 

or metastatic squamous non small cell lung cancer. [ID811] 

 

This response is submitted by Roy Castle Lung Cancer Foundation. 

 

 

 

 We are very disappointed that the second Appraisal Committee decision is not to recommend 

Nivolumab in this indication.   

 

 

 In our opinion, immunotherapy represents a major new development in the treatment of non 

small cell lung cancer (nsclc) patients. Internationally, the discovery of PD-L1 inhibition has 

altered practice in nsclc management. It is therefore important that a PD-L1 inhibitor be 

available in the algorithm of lung cancer care in England. Ideally, we would wish to see this 

achieved through routine commissioning, to ensure equity of access. However, in reducing 

uncertainty on issues of effectiveness, we would welcome a period of availability of access 

through the Cancer Drugs Fund. 

 

 

 We note the Appraisal Committee’s comments (section 4.8), that those patients with a PD-L1 

expression of at least 10%, seem to have the most potential to benefit from this treatment. 

Whilst we acknowledge that PD-L1 expression is an important mechanism of action, we have 

not seen, nor are we able to comment on any rationale or research evidence for a ‘cut off’ at 

this 10% level. We would encourage dialogue with clinical experts on this point. 

  

We further note the Appraisal Committee’s invitation to the manufacturer to submit a proposal 

for inclusion in the Cancer Drugs Fund, detailing, for this ‘at least 10% PD-L1 expression’ 

subgroup, how uncertainties may be resolved over the CDF period. We welcome, through this 

invitation, the ongoing dialogue on availability of this therapy and hope this will have a 

constructive outcome.   

 

 

 We note that the Appraisal Committee has reached this negative decision, based on cost issues. 

On behalf of the many lung cancer patients who would derive benefit from this 

innovative therapy, we strongly urge constructive dialogue between the 

Manufacturer, NICE and NHS England, to ensure that cost issues and issues of 

uncertainty are addressed. Advanced lung cancer remains a devastating disease for many. 

We hope that compromise and agreement can be reached in advance of further discussion by 

the Appraisal Committee and that the ultimate Final Appraisal Decision will be a positive 

recommendation. These patients do not have time to wait. 

 

 

 

 

 

 

 

xxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxx 

Roy Castle Lung Cancer Foundation 

November 2016  
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From xxxxxxxxxxxxxxxxxx      
xxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
 
 
 
 
 
 

24 October 2016  
 
Dear Sir or Madam 
 
Re: Nivolumab for previously treated locally advanced or metastatic non-squamous non-small-cell lung 
cancer [ID811] 
 

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 33,000 Fellows and Members worldwide, we advise and work with 
government, the public, patients and other professions to improve health and healthcare.  

 
The NCRI-ACP-RCP-RCR-BTOG are grateful for the opportunity to respond to the above consultation. We are 
disappointed that the committee has not approved nivolumab in this TA. We wish to raise the following 
points: 

 
PDL1 expression 

The CM017 trial demonstrated the superior overall survival for nivolumab over docetaxel. There was no 

signal that efficacy changed by PDL1 expression status. We disagree with the committee’s interpretation of 

median survival between PDL1 expression thresholds, since the CM017 trial was not designed nor powered 

to identify this, and these differences may not be meaningfully different. Moreover, with this class of agent, 

given that long term survival benefit was predominantly driven by a smaller population of patients, median 

survival was an inappropriate endpoint to compare groups, whereas HR would have been more appropriate. 

We therefore feel that the decision to implement a 10% threshold is not scientifically sound but an arbitrary 

threshold to fit the modelled survival benefit. The nature of PDL1 expression is that it is variable, both within 

tumours and with time. Patients with PDL1 <10% derived a similar survival benefit from nivolumab over 

docetaxel but had far less toxicity, including that associated with inpatient admission.  

 

GSCF use 

The toxicities of docetaxel (specifically febrile neutropenia) are likely to be underestimated in CM057 

compared to English practice, since in CM057 GCSF prophylaxis was allowed for docetaxel, but this is not 

approved for use by NICE (CG151), and hence not used. This lack of GCSF use drives more conservative 

dosing of docetaxel in England, a greater likelihood of discontinuation of dosing, and likely poorer docetaxel 

mailto:tacommc@nice.org.uk
mailto:patrick.cadigan@rcplondon.ac.uk


 
outcomes than in observed in CM057. The use of nivolumab in this setting is desirable for toxicity/efficacy 

reasons even in patients with <10% PDL1 expression. 

 

PDL1 expression variability  

PDL1 expression is known to be heterogeneous within tumours and there will also be changes in expression 

over time and after therapies (eg radiotherapy/chemotherapy). Limiting nivolumab by expression level will 

undoubtedly drive perverse re-biopsying in patients with <10% PDL1 positive tumours to retest PDL1 status 

from new regions or following chemo- and radiotherapy, thereby increasing overall NHS costs and putting 

patients through unnecessary morbidity (with small risk of mortality). 

 

CDF data collection 

The logistics of implementing prospective data capture in the CDF would be challenging and we are 

concerned that data collected would be incomplete and not be representative of real outcomes. Moreover, 

the data capture element will place a large administrative burden on individual consultant oncologists, and 

will likely result in poor data accuracy, biased outcomes with clinicians dis-incentivised to prescribe 

nivolumab to every suitable case. It is not clear what endpoints would be chosen or that additional data 

would reduce uncertainty on clinical effectiveness in patients when the choice of 10% PDL1 expression was 

made without scientific rationale. For such a data capture exercise to be useful would require the standard of 

data collection seen in clinical trials which is very resource intensive. There is also no indication what the 

position for patient access will be at the end of the CDF period when there will be an interim period of data 

analysis prior to further NICE review and recommendation. 

 

Stopping rule 

The optimal duration of dosing of nivolumab remains unknown and a focus for future research. Given the 

findings currently of the CM003 long term survival data which implemented a 96-week stopping rule, 

clinicians would be satisfied to discontinue at two years on the basis of current data. We see no reason why 

such a rule could not be implemented in routine practice. 

 

National inconsistency 

We note that the Scottish Medicines Committee have approved nivolumab for use in this indication without 

the arbitrary > 10% PDL1 expression criteria without a limit on treatment duration. An inconsistent national 

approach for this indication will prejudice survival outcomes against NHS England patients. 

Yours faithfully 
 
xxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxx 

 



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

 
Name xxxxxxxxxxx 

Role Carer 

Other role  

Organisation  

Location England 

Conflict No 

Notes  

Comments on individual sections of the ACD: 
As a career looking after my husband with lung cancer , I have seen how much this 
drug navoulymab  has made a difference to his quality of life, after having the drug 
paid for with health insurance, l really really pray you make the right decision to make 
it available on NHS  for other lung cancer patients to benefit from this drug too  when 
a drug like navoulymab has been found it really needs making available for this awful 
disease kind regards. 
 

Section 1 
(Appraisal Committee's 
preliminary 
recommendations) 

 

Section 2 
(The technology) 

 

Section 3 
(The manufacturer’s 
submission) 

 

Section 4 
( Consideration of the 
evidence) 

 

Section 5 
( Implementation) 

 

Section 6 
( Related NICE guidance) 

 

Section 7 
(Proposed date of review 
of guidance) 

 

 
Name xxxxxxxxxxxxxxxxxxxx 

Role Public 

Other role  

Organisation  

Location  

Conflict  

Notes  

Comments on individual sections of the ACD: 
My mother xxxxx has stage 4 lung cancer and instead of concentrating on her health 
she has had to campaign to try and get the treatment she requires. Travelling 500 
miles to London to hand the petition into Downing Street. No one should have to 
plead for their life...least of all in a world leading country for human rights. Thank you 
for reading my comments. 
 
We have a petition of 174k signatures. Which NICE (you) have refused to except 
personally. The file is so large that I can not upload it. I would like this petition to be 
considered as part of the consultation. The fact that you will not take receipt of it is 
not democratic at all. 
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(Appraisal Committee's 
preliminary 
recommendations) 

 

Section 2 
(The technology) 

 

Section 3 
(The manufacturer’s 
submission) 

 

Section 4 
( Consideration of the 
evidence) 

 

Section 5 
( Implementation) 

 

Section 6 
( Related NICE guidance) 

 

Section 7 
(Proposed date of review 
of guidance) 

 

 
Name xxxxxxxxxxxxxxxxxx 

Role NHS Professional 

Other role Consultant Oncologist 

Organisation  

Location England 

Conflict No 

Notes  

Comments on individual sections of the ACD: 
Restricting access to Nivolumab to patients who express more than 10% PD1 will 
deny treatment to a significant proportion of patients. There is no rationale for this 
arbitrary limit in the evidence base for the squamous population. 
 

Section 1 
(Appraisal Committee's 
preliminary 
recommendations) 

 

Section 2 
(The technology) 

 

Section 3 
(The manufacturer’s 
submission) 

 

Section 4 
( Consideration of the 
evidence) 

 

Section 5 
( Implementation) 

 

Section 6 
( Related NICE guidance) 

 

Section 7 
(Proposed date of review 
of guidance) 

 

 

Name xxxxxxxxxxxxx 

Role Carer 

Other role  

Organisation  

Location England 

Conflict No 

Notes  

Comments on individual sections of the ACD: 



I comment as a member of the public. I am aware of the refusal to date to fund the 
use of nivolumab in respect of this type of lung cancer (despite it's licensing 
elsewhere including I believe Scotland) because my husband was diagnosed in 
November 2014. However if the secondary tumour in his brain has indeed returned 
following a craniotomy, we will have to fund treatment with nivolumab (recommended 
by his consultant) in any event as, even if approved for use in England & Wales, that 
would not apply if one only has a secondary in the brain. That we will do using 
retirement savings coupled with the fact that my husband still works, indeed, as a 
higher rate tax payer, still actively funding the NHS. 
 
As you undoubtedly know, lung cancer is the cancer responsible world wide for most 
deaths & one where little advance has to date been made in its treatment. We are 
assured by my husband's oncologist (who has been involved in clinical trials of 
nivolumamb) that it represents a radical step forward in treatment. That is borne out 
by my own reading of clinical trial outcomes. 
 
Whilst I appreciate that the cost of the drug is high, I guess that that will be the case 
with all the new immunotherapy and gene therapy drugs at this stage until, as they 
will, they become the established norm for the treatment of many, if not all, cancers. 
To balance against the cost is that the NHS will already pay for a range of treatments 
which have a cost such as radiotherapy &/or chemotherapy despite the fact that the 
outcomes & quality of life issues are worse than the data indicates is the case with 
nivolumab. 
 
If the NHS is to provide first rather than third world treatment, it must in my view offer 
patients drugs such as nivolumab where they are supported by clinicians as a real 
advance in treatment.   
 
It seems that the sole reason for not approving this drug is cost in a case where the 
opinion of clinicians treating advanced lung cancer is that it offers real potential 
benefits. Even on cost, I would be interested to know whether there has been any 
comparative evaluation of the cost when set against the cost of what would be 
provided on the NHS to my husband for instance, namely whole brain radiotherapy & 
docetaxel, the effects of which are bad with pretty poor outcomes. There is also the 
added benefit which I imagine has not been quantified of keeping people as 
contributing members of society. 
 
I doubt whether my comment will have any greater effect than the petition which 
xxxxx has instigated with its 170,000 plus signatories. I cannot however not register 
my views. 
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recommendations) 

 

Section 2 
(The technology) 

 

Section 3 
(The manufacturer’s 
submission) 

 

Section 4 
( Consideration of the 
evidence) 

 

Section 5 
( Implementation) 

 

Section 6 
( Related NICE guidance) 

 

Section 7  



(Proposed date of review 
of guidance) 

 
Name xxxxxxxxxxxx 

Role Carer 

Other role  

Organisation  

Location  

Conflict  

Notes  

Comments on individual sections of the ACD: 
TO WHOM IT MAY CONCERN 
 
I understand that you are shortly to re-consider the use of Nivolumab by the NHS as 
a late treatment for squamous non-small cell Lung Cancer. 
 
This would be the best Christmas present my husband could hope for. We have 
heard much about the effectiveness of this new drug and there has been much 
publicity about it in the press recently.  It is therefore heartbreaking for those with my 
husbands condition to learn that it is available in Scotland but not in England and 
Wales. 
 
They have presumably the same evidence to work from as NICE has and have come 
to the conclusion that it is cost-effective and necessary, not to say humane, for 
cancer sufferers such as my husband. 
 
It is particularly hurtful and distressing that, at this time of Brexit and Scottish 
Referendum talks, one part of the United Kingdom (as we are still supposed to be  
arent we?) can take a radical decision that only affects one part of Britain and not the 
whole. 
 
It is like dangling a carrot to know that there is a treatment that could give you some 
hope of a better death, but only if you live in Scotland. 
 
It is notable that Cancer Research UK have a current and hard-hitting fund-raising 
campaign on the television at the moment asking for money for more research but 
what is the point of more research if, when a drug is found that has been hailed as a 
wonder drug• isnt made available?  Even though trials have been done, surely the 
more it is used, the more data will be available over a longer time?  Unluckily for my 
husband, his timing has been bad!  He was diagnosed too late to take part in the 
trials and may now miss out on something that could really help him in the last 
months of his life. 
 
I really do hope that you will consider the views of everyone who has signed the Roy 
Castle Lung Foundation petition and give my husband, and his fellow lung-cancer 
sufferers, the very best Christmas present ever. 
 
Thank you for, hopefully, taking the time to read this. 
 
The letter you have received from the Roy Castle Lung Foundation encapsulates 
everything that one could hope for in support of this medication.  
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DRAFT FOR CONSULTATION—CONFIDENTIAL 

Executive Summary 

Ahead of the next Appraisal Committee Meeting (ACM), Bristol-Myers Squibb (BMS) 

Pharmaceuticals Ltd would like to present the following document in order to address some 

of the uncertainties identified in the various appraisal consultation meetings to date and in 

the most recent Appraisal Committee Document (ACD) published on 14 October 2016. 

In order to address these uncertainties, a number of solutions are being proposed to further 

support the case for the cost-effectiveness of nivolumab in non-squamous non-small cell 

lung cancer (NSCLC). The first of these is to introduce a revised patient access scheme 

(PAS); the second is to include results when a 2-year stopping rule is applied; and finally to 

present scenarios where a credit from melanoma and renal cell carcinoma (RCC) is applied 

(given that the revised PAS will apply across all 6 licensed indications of nivolumab). 

The results for these scenarios are presented to reflect both the original assumptions 

submitted by BMS and the assumptions chosen by the Evidence Review Group (ERG). BMS 

and the clinical community maintain that the ERG have severely underestimated the long-

term overall survival (OS) of nivolumab in its indicated patient populations, a sentiment 

further supported by more mature 5-year data from the CheckMate 003 trial. Data from this 

trial shows evidence of a XXXX XXXXXX in OS from xxxxxxxxxxxxxx at a survival rate that 

is XXXXXX than the original BMS extrapolation. The OS predicted by the ERG does not 

reflect this and instead assume a constant mortality that is inappropriate for immuno-

oncologic therapies. In order to accommodate the potential uncertainty in the committee’s 

mind, intermediary scenarios have been provided. The ICER associated with the 

intermediary curve is £47,684 per QALY for non-squamous NSCLC. These results 

demonstrate that nivolumab is a cost-effective use of National Health Service (NHS) 

resources in patients regardless of PD-L1 expression. 

Adoption of nivolumab for the treatment of NSCLC would represent a step-change in 

advancing the management of this life-threatening condition and improving long-term 

survival. Nivolumab for this indication has already been recommended for use in Scotland 

by the SMC. Despite the recent NICE approval of another checkpoint inhibitor, 

pembrolizumab, for patients with NSCLC whose tumour expresses PD-L1 at ≥1%, and have 

had at least one previous chemotherapy regimen. There still exists a clear unmet need, in 

the paper published from Keynote 010 (Herbst et al) the number of patients that were PD-

L1 positive ≥ 1% was 54% of the tested population. Therefore BMS believes approximately 

45% of patients would be ineligible for treatment with pembrolizumab, based on a negative 

or absent test result, and so would be potentially treatable with nivolumab. 
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PD-L1 Subgrouping 

As noted in the ACD published in October 2016, the appraisal committee made differential 

recommendations for nivolumab based on a patient’s PD-L1 expression. BMS believes that it 

is inappropriate to make recommendations for nivolumab based on PD-L1 expression and 

that NICE exceeded its powers by seeking to define a subgroup in this manner.  

There are a number of reasons why we believe this to be the case: 

 The registration phase 3 studies for both indications of nivolumab in NSCLC - 

CheckMate 057 (non-squamous) were not powered to show a difference between 

the PD-L1 subgroups; so any conclusions are inherently uncertain. 

 The European Medicines Agency assessed the benefit-risk profile of nivolumab as 

being favourable in all patients, regardless of PD-L1 status. 

 PD-L1 is an imperfect predictive biomarker. Testing methodologies are still being 

developed, and there is no single standardised test routinely used by the NHS. The 

tests have a high positive predictive value but a low negative predictive value.  

For more information, please see the ACD responses submitted by BMS (dated 4 November 

2016) where many of these issues, as well as others, are presented. 
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Revised Patient Access Scheme 

Analyses in this proposal have used a revised PAS, which we expect to be swiftly approved 

by the Department of Health. This simple confidential discount then will be offered to all 

patients in all licensed indications of nivolumab at XXX and will be implemented once this 

appraisal has been recommended for the two NSCLC indications under review. 
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Two-year Stopping Rule 

 

In the key phase III trial, Checkmate 057, demonstrating the clinical efficacy and safety of 

nivolumab monotherapy in pre-treated advanced non-squamous NSCLC, patients continued 

to receive study drug until disease progression, or unacceptable toxicity, as per protocol. UK 

and international expert clinical opinion has confirmed that for those patients who have 

responded to nivolumab, treatment to progression will not be reasonable in routine clinical 

practice, and that stopping therapy at an appropriate time point should be considered.  

 

Checkmate 003 explored various doses of nivolumab across a range of tumour types. This 

study included 129 pre-treated NSCLC patients. The study protocol specified a stopping rule 

for discontinuation of therapy at 96 weeks (1.8 years). The majority of patients who 

achieved complete or partial response before 96 weeks, maintained their response. This 

treatment pattern is confirmed across all the tumour types and all doses of nivolumab in the 

study. Based on this study, UK clinicians agreed that limiting the maximum duration of 

treatment could be supported. Further to this, the SMC have recommended nivolumab in 

the treatment non-squamous NSCLC under the condition that a 2-year stopping rule is 

applied. 

 

In addition, as discussed in previous correspondence, BMS are investigating a one year 

stopping rule in study Checkmate 153. This is a phase IIIB/IV safety study in which patients 

with stable disease at 1 year are randomised to stop treatment (with the option of 

retreatment on progression) or standard treatment to progression.  

 

As can be seen from the recent Final Appraisal Determination (FAD; TA428) for 

pembrolizumab issued on 2nd December 2016, a stopping rule can be applied for therapies 

within routine baseline commissioning. In support of this NHS, England provided the 

following comment: 

 

‘it was confident that a 2-year stopping rule would be acceptable to both patients and 

clinicians and would be implementable.’ 

 

Finally, in the recent appraisal of nivolumab for melanoma by NICE (TA 384), the Institute 

noted uncertainty of optimal duration of treatment, and commitment to re-review the 

evidence in 2 years when it may be more feasible to clarify optimal duration of treatment. It 

is worth noting that 2 years is equivalent to 104-weeks of therapy. However, within the 

nivolumab Checkmate-003 study a 96-week stopping rule was applied. This difference of 8 

weeks (4 doses) will increase the cost of nivolumab, and so represents a more unfavourable 

scenario for nivolumab from a cost-effectiveness perspective. 
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Melanoma & renal cell cancer ‘credit’ 

At the nivolumab Appraisal Committee Meeting in October 2016, the committee discussed 

whether the impact of wider benefit to the NHS could be taken into account because the 

simple discount agreed to in the PAS would apply across all indications. 

This also was acknowledged in the recent appraisal of pembrolizumab and included in 

Section 4.18 of the FAD for pembrolizumab in NSCLC (Technical Appraisal No. 428), which 

states,  

“[the committee] was also aware that there would be a wider benefit to the NHS because 

the simple discount agreed in the patient access scheme would apply across all indications.” 

Nivolumab has already been appraised and recommended by NICE for melanoma (Technical 

Appraisal No. 384 and No. 400) and RCC (No. 853). All of these were recommended with a 

discount of less than xxx (see Table 1). 

Table 1. Credit Gained From Existing Indications 

Indication of 

Nivolumab 

Cost-effective PAS 

Level 

Proposal Selling 

Discount 

‘Credit’ 

Percentage 

Melanoma 0% XXX XXXX 

RCC XXX XXX XXXX 

PAS = patient access scheme; RCC = renal cell carcinoma. 

Under the current proposal, both melanoma and RCC would be available with a XXX 

discount, resulting in a lower treatment costs for these indications. To account for these 

savings, the melanoma and RCC cost-effectiveness models were run at the cost-effective 

PAS levels (0% and XXX, respectively) and then again at XXX. The difference in cost per 

melanoma or RCC patient treated with nivolumab was then subtracted from the incremental 

costs in the models used to derive the incremental cost-effectiveness ratios (ICERs) for the 

NSCLC indications of nivolumab. 

Impact of the Melanoma and RCC Credit on the BMS and ERG’s ICERs 

Table 2 represents the ICERs for the BMS-preferred assumptions and the ERG-preferred 

assumptions in which both the revised PAS and the 2-year stopping rule are applied. The 

main difference between the two approaches is the way in which each has extrapolated the 

long-term survival. Further details on how the modelling assumptions differ can be found in 

Appendix A. In addition, Table 2 shows the reduction in ICERs when the melanoma and RCC 

credit are applied. 
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Table 2. ICERs With Revised PAS and 2-Year Stopping Rule with and Without 
Melanoma and RCC Credit Applied 

Modelling 

Assumption Indication 

ICER 

(Without Credit) 

ICER 

(With Credit)  Impact of Credit 

Non-squamous BMS £47,612 £42,399 –£5,213 

ERG £76,893 £67,908 –£8,985 

BMS = Bristol-Myers Squibb; ERG = Evidence Review Group; ICER = incremental cost-effectiveness ratio. 
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The Intermediary Curve 

The appraisal committee preferred the ERG’s approach to modelling the long-term OS. BMS 

believe this approach is not valid because it does not represent a fair set of assumptions 

that one would expect to see in clinical practice. BMS believe that the steps taken in the 

company submission to identify the most appropriate extrapolation function based on the 

guidance from NICE’s Decision Support Unit and from Royston and colleagues (see 

Appendix B) led to the most appropriate extrapolation functions being included in the 

company submission. In order to further validate this approach and to disprove the ERG’s 

approach, we present the data from the longest current 2L NSCLC clinical trial, CheckMate 

003. The time points of 4 and 5 years are now available; and, as can be seen from Error! 

Reference source not found., show a XXXXXXXXXXXXXXXX We feel that the results from 

this trial are generalisable as the populations have comparable characteristics (similar age – 

early 60s, similar percentage of PS 1 patients - 78% and patients that have had previous 

platinum therapy – 99-100%) to those populations in the two phase 3 trials as well as in UK 

clinical practice. This data show a survival rate that is greater than the original BMS 

extrapolation. The OS predicted by the ERG does not reflect this and instead assumes a 

constant mortality rate that is simply not logical from a biological perspective and therefore 

inappropriate for immune-oncologic therapies. 

BMS consulted a few physicians to gain their opinion on the likelihood of a plateau for long 

term survival for nivolumab in pretreated lung cancer as has been seen in other tumours. 

They felt that the ERG curve was unrealistic and did not reflect what they would expect to 

see in the real world from NSCLC patients treated with immunotherapy. The ERG’s clinical 

expert (for these appraisals) also disagreed with the ERG’s extrapolation and confirmed that 

immunotherapies work using a different mechanism of action and simply cannot be 

modelled by using the same assumptions of long-term effects from chemotherapy. We 

understand that they will further discuss this over coming weeks and are likely to submit a 

letter with signatures of a number of leading oncologists to NICE reflecting their 

independent viewpoint in the coming weeks.  

Given the difference in preferred methods for predicting long-term OS, BMS have further 

investigated the selection of survival extrapolations for nivolumab in squamous and non-

squamous NSCLC. Based on this, a third scenario is presented that provides the advisory 

committee with an intermediary curve that represents a scenario in which the long-term OS 

lies between the two approaches (BMS’s and ERG’s) already discussed. In addition to 

representing an in-between scenario, this third scenario was based on extrapolations that 

fulfilled additional criteria put forward by the ERG for being a valid extrapolation. These 

criteria were: predicted mortality should always greater than all-cause mortality and OS 

should always be greater than progression-free survival (PFS). 
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The intermediate curves can be seen in and Figure 1 for non-squamous NSCLC. The invalid 

curves for both indications of NSCLC that were tested are presented in Appendix C.  

Figure 1. Non-Squamous Overall Survival Curve Options 

 

BMS = Bristol-Myers Squibb; ERG = Evidence Review Group. 

The OS rates from the three clinical trials, as well as the three modelling approaches at 

various time points, are presented in Table 3. 
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Table 3. Overall Survival Rates From the Three NSCLC Clinical Trials and the Three Modelling Approaches 

Data Source Curve 

Proportion Alive 
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Non-squamous         

CheckMate 057  51% 29%      

CheckMate 003 

(non-squamous and 

squamous) 

 42% 24% 18% XXX XXX   

Model estimates for 

nivolumab OS 

BMS 

Log-normal 

46.78% 27.78% 18.75% 13.61% 10.35% 3.83% 1.93% 

Intermediary 

Generalised 

gamma 

47.64% 27.35% 17.58% 12.08% 8.70% 2.47% 0.98% 

ERG Exponential 51.61% 26.63% 13.74% 7.09% 3.66% 0.13% 0.00% 

BMS = Bristol-Myers Squibb; ERG = Evidence Review Group; OS = overall survival. 
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Using an intermediate OS curve instead of the BMS-preferred assumptions increases the 

ICERs, and as can be seen from visual inspection lie between the BMS and ERG curves. It is 

worth noting that all these curves are XXXXX than the actual data seen at years 4 and 5 of 

CheckMate 003. Using the generalised gamma curve for the overall survival, all valid 

combinations for PFS and TTD were identified are presented below (table 4). A list of all 

combinations that were deemed invalid from a statistical and/or clinical perspective is 

presented in Appendix C. The average ICER was £47,684 for non-squamous NSCLC. 

Table 4. Extrapolation Scenarios for Non-Squamous NSCLC 

OS PFS TTD ICER  

Generalised gamma Weibull- PFS 

 

£48,643 

Generalised gamma Gamma- PFS 

 

£50,235 

Generalised gamma 

 

Weibull- TTD £48,555 

Generalised gamma 

 

Gamma- TTD £50,334 

Generalised gamma 

 

Log-logistic- TTD £40,654 

  Average ICER: £47,684 

NSCLC = non-small cell lung cancer; OS = overall survival; PFS = progression-free survival; TTD = time to 

treatment discontinuation. 

 

BMS are aware of the NICE appraisal of pembrolizumab in advanced pretreated NSCLC (TA 

428). For consistency and given that both treatment options relate to similar patient 

populations, the comparators in both appraisals should be the same. In fact, nintedanib plus 

docetaxel is included in the nivolumab appraisal but not the pembrolizumab appraisal. BMS 

raised this during the consultation, requesting that the comparators be consistent. This 

point was discussed at the appraisal committee meeting for Pembrolizumab on October 

26th, and the committee decided that nintedanib plus docetaxel should not be a comparator 

in that appraisal. The ICERs presented in this document are therefore only versus docetaxel. 
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Future Long-Term Data 

As discussed above, the main uncertainty regarding nivolumab’s cost-effectiveness is the 

long-term extrapolation of OS. There are five ongoing BMS-sponsored studies, the dates of 

which are provided in Table 5. The divergence between the BMS and ERG extrapolation 

methods occurs at 2 years. It is expected that additional data cuts from CheckMate 017 and 

CheckMate 057 will further demonstrate the validity of the BMS approach. 

Table 5. Summary of Key Clinical Trial Planned Publications 

Trial 

Time Point (Months) 

12 24 36 48 60 

CheckMate 003 

(N = 129) 

    March 2017 

CheckMate 063  

(N = 117) 

  May 2017 Not planned Not planned 

CheckMate 017  

(N = 272) 

  June 2017 June 2018  

CheckMate 057  

(N = 574) 

  June 2017 June 2018  

CheckMate 153  

(N = 531) 

April 2017 December 2017 Not planned Not planned Not planned 

As noted above, in the recent appraisal for melanoma by NICE (Technical Appraisal 

No. 384), the institute concluded there was uncertainty regarding the optimal duration of 

treatment and committed to a re-review of the evidence in 2 years, when it might be more 

feasible to clarify optimal duration of treatment. Table 6 is a summary of the estimated 

dates for the re-reviews of the currently licensed indications of nivolumab. The estimated 

dates provided for the re-review of the 2 NSCLC appraisals of nivolumab coincides with 

when we would expect to have the 4-year OS data to further validate our own approach. 

This also would be in line with the recent recommendation for the pembrolizumab appraisal 

(Technical Appraisal No. 428), which also has a 2-year review planned. 
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Table 6. Estimated Dates for the Nivolumab Technology Appraisals Conducted 
Thus Far 

NICE Technical 

Appraisal No. Indication of Nivolumab Date for Re-review 

384 Melanoma (monotherapy) February 2018 

400  Melanoma (regimen) May 2018 

417 RCC October 2019 

811 NSCLC (non-squamous) Approximately June 2018a 

900 NSLCL (squamous) Approximately June 2018a 

BMS = Bristol-Myers Squibb; NICE = National Institute for Health and Care Excellence; NSCLC = non-small cell 

lung cancer; OS = overall survival; RCC = renal cell carcinoma. 

a BMS proposed dates in order to incorporate the 48-month OS data from CheckMate 017 and CheckMate 057 

(Table 6). 

Conclusion 

Adoption of nivolumab for the treatment of non-squamous NSCLC would represent a step-

change in advancing the management of this life-threatening condition and improving long-

term survival. Despite recent recommendations in this disease, there still remains a clear 

unmet need for those patients that are PD-L1 non-expressers (<1%), those that are unable 

to be tested for PD-L1 or those patients that simply do not have the time to wait to be 

tested.   With application of the various pricing solutions being presented by BMS: 

 Revised patient access scheme (PAS);  

 2-year stopping rule is applied; 

 Credit from melanoma and renal cell carcinoma (RCC) is applied 

More mature data from CheckMate 003 showing XXXXXXXXXXXXXXXXX, as well as the 

overwhelming clinical opinion that the ERGs assumption of constant mortality risk for 

patients on nivolumab (exponential curve) is simply incorrect. With this in mind, an 

intermediary curve is presented in order to afford the committee the reassurance that there 

are a number of approaches to modelling the overall survival which still demonstrate the 

cost effectiveness of nivolumab. Results of these scenarios are summarised in table 7 below. 
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Table 7. ICERs with Revised PAS, 2-Year Stopping Rule and Melanoma and 
RCC Credit 

Indication Modelling Assumption ICER 

Non-squamous BMS £35,907 

Intermediary £47,684 

ERG £67,908 
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Appendix A 

Table A-1 and Table A-2 shows the utility data and extrapolation functions used in BMS’s 

approach, ERG’s approach, and the intermediary scenario presented in this proposal for 

squamous and non-squamous NSCLC, respectively. With regards to utility values for non-

squamous NSCLC the appraisal comity agreed that the true values for utility value for 

progressed disease would be between the BMS proposed 0.657 and the ERG proposed 0.480 

and thus 0.5685 has been used for all scenarios presented as part of this proposal.  

Table A-1. Squamous NSCLC Model Assumptions 

 BMS Intermediary ERG 

OS Log-logistic Generalised gamma K-M data followed by 

exponential 

PFS Nivolumab: 1-knot spline 

hazard 

Docetaxel: Log-normal 

See table 4 Exponential 

Utilities Progression-free = 0.693 

Progressive disease = 

appraisal committee 

agreed to 0.509 

Progression-free = 0.693 

Progressive disease = 

appraisal committee 

agreed to 0.509 

Progression-free = 0.693 

Progressive disease = 

appraisal committee 

agreed to 0.509 

BMS = Bristol-Myers Squibb; ERG = Evidence Review Group; NSCLC = non-small cell lung cancer; OS = overall 

survival; PFS = progression-free survival. 

Table A-2. Non-squamous NSCLC Model Assumptions 

 BMS Intermediary ERG 

OS Log-normal Generalised gamma K-M data followed by 

exponential 

PFS and 

TTD 

Log-normal TTD  

TTD to model all outcomes 

and costs 

 

See table 5 K-M data followed by 

exponential  

PFS to model health states 

TTD to model treatment-

related costs and AEs 

 

Utilities Progression-free = 0.713 

Progressive disease = 

appraisal committee 

agreed to be between 

0.657 and 0.480 (i.e., 

0.5685) 

Progression-free = 0.713 

Progressive disease = 

appraisal committee 

agreed to be between 

0.657 and 0.480 (i.e., 

0.5685) 

Progression-free = 0.713 

Progressive disease = 

appraisal committee 

agreed to be between 

0.657 and 0.480 (i.e., 

0.5685) 
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AE = adverse event; BMS = Bristol-Myers Squibb; ERG = Evidence Review Group; K-M = Kaplan-Meier; 

NSCLC = non-small cell lung cancer; OS = overall survival; PFS = progression-free survival; TTD = time to 

treatment discontinuation. 
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Appendix B 

The primary data source for the economic models were patient-level data from the 

CheckMate 017 and CheckMate 057 clinical studies. The follow-up period in both these trials 

was shorter than the required length of the economic analysis (a lifetime equivalent), and 

extrapolation of the time to treatment discontinuation (TTD) or PFS and OS data was 

required for the partitioned survival (area under the curve) approach. This involved 

identifying parametric survival models for both OS and TTD or PFS. 

The guidance from the NICE Decision Support Unit and from Royston and colleagues was 

followed to identify the best-fitting parametric survival model for OS and TTD. In summary, 

the steps required included: 

1. Testing the proportional hazards effects assumption: the log-cumulative hazards, 

log-cumulative odds, and standardised normal curve plots were assessed to 

determine if the data from CheckMate 017 and CheckMate 057 indicated proportional 

effects. This was done by visual inspection to determine if the survival curves for the 

nivolumab and docetaxel arms were parallel. 

2. In the event proportional hazards effects held, a comprehensive range of parametric 

survival distributions was explored. These included the standard exponential, 

Weibull, Gompertz, log-normal, log-logistic, and generalised gamma models, as well 

as a series of flexible spline-based models. 

3. In the event proportional hazards effects did not hold, both independent-survival 

models and single-survival models, adjusted for shape and scale, were assessed. 

4. Within the various parametric survival distributions explored (whether single or 

independent models), the Akaike Information Criterion (AIC) and Bayesian 

Information Criterion (BIC) goodness-of-fit statistics were assessed to identify the 

best-fitting survival models. 

5. Finally, the choice of parametric model was validated for clinical plausibility of both 

short-term and long-term extrapolations. This involved eliminating the combination 

of curves that crossed and thus would be deemed clinically implausible. 

The final choice of parametric survival model adopted for the base-case model was a 

balance between statistical fit (as per AIC and BIC values); comparable survival rates to 

CheckMate 017 and CheckMate 057, respectively, within the period when patient-level data 

were available (18 months); and long-term clinical plausibility of the extrapolated model, 

based on clinical opinion that was confirmed with the clinical consensus statement recently 

signed by various lung oncologists (see page 9). The long-term clinical plausibility of the 
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extrapolated model also was based on validation of extrapolation functions against available 

nivolumab clinical study data with longer follow-up, i.e., the CheckMate 003 study, for which 

we now have 5-year data. For the full description of the rational for selection of curves in 

each step, as well as of considerations taken for selecting the final set of curves, please 

refer to the company submission for both indications. 

From following the steps 1 through 5, the following curves were selected for each indication: 

 Non-squamous NSCLC 

– OS: log-normal 

– TTD (used to represent both TTD and PFS): log-normal 

 Squamous NSCLC 

– OS: log-logistic 

– PFS for nivolumab: 1-knot spline hazard 

– PFS for docetaxel: log-normal 
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Appendix C 

To further investigate the selection of extrapolations for nivolumab in squamous and non-

squamous NSCLC, given the discrepancy between BMS- and ERG-preferred extrapolations, 

additional analyses were run to identify an intermediary curve per indication. This curve 

represents a scenario in which the long-term OS lies between the two approaches already 

discussed. In order to identify this intermediate curve, additional combinations of 

extrapolation functions fitted to OS and TTD or PFS were investigated. In addition to 

representing an in-between scenario with regards to survival, the selection of curves also 

was based on extrapolations fulfilling additional criteria put forward by the ERG for valid 

extrapolations. These criteria were: predicted mortality should always greater than all-cause 

mortality and OS should always be greater than PFS. 

A combinations of curves were tested for squamous NSCLC and non-squamous NSCLC. The 

curves deemed invalid based on the above criteria and are summarised in Table C-1 and 

Table C-2. 

The intermediate curves selected for both squamous and non-squamous NSCLC were 

generalised gamma for OS. Generalised gamma was selected for OS for non-squamous 

NSCLC because it is an intermediary between the BMS and ERG approach and fulfils the 

above criteria.  

All combinations that included exponential curves were excluded because of the more 

mature CheckMate 003 data that shows evidence of a clear plateau, as well as the clinical 

consensus statement that challenges the ERGs approach to using exponential to model 

immuno-oncologic therapies. 

Table C-1. Invalid Extrapolations for Squamous NSCLC 

OS PFS  Notes 

Generalized 

gamma  

Generalized 

gamma 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

Exponential  Generalized 

gamma 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

Weibull Generalized 

gamma 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 
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OS PFS  Notes 

 Gamma  Generalized 

gamma 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

Lognormal  Generalized 

gamma 

OS and PFS cross in the Nivo arm  

OS less than all cause 

 Gompertz  Generalized 

gamma 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

Log Logistic  Generalized 

gamma 

OS and PFS cross in the first week in the Nivo arm 

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

Spline 1 knot 

hazard  

Generalized 

gamma 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

Spline 2 knot 

hazard  

Generalized 

gamma 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm 

OS less than all cause 

Spline 1 knot odds  Generalized 

gamma 

OS and PFS cross in the first week in the Nivo arm 

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

OS less than all cause 

Spline 2 knot odds  Generalized 

gamma 

OS and PFS cross in the first week in the Nivo arm 

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

OS less than all cause 

Spline 1 knot 

normal  

Generalized 

gamma 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

Spline 2 knot 

normal  

Generalized 

gamma 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

Gompertz  Exponential OS less than all cause 

Log Logistic  Exponential OS less than all cause 

Spline 1 knot odds  Exponential OS less than all cause 

Spline 2 knot odds  Exponential OS less than all cause 

Exponential  Weibull OS and PFS cross in the Nivo arm  

Weibull Weibull OS and PFS cross in the Nivo arm  

Gamma  Weibull OS and PFS cross in the Nivo arm  

Gompertz  Weibull OS less than all cause 

Log Logistic  Weibull OS less than all cause 
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OS PFS  Notes 

Spline 1 knot odds  Weibull OS less than all cause 

Spline 2 knot odds  Weibull OS less than all cause 

Exponential  Gamma OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Gompertz  Gamma OS and PFS cross in the first two weeks in the 

Docetaxel arm 

OS less than all cause 

Log Logistic  Gamma OS less than all cause 

Spline 1 knot odds  Gamma OS less than all cause 

Spline 2 knot odds  Gamma OS less than all cause 

Exponential  Lognormal OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Weibull  Lognormal OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Gamma  Lognormal OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Gompertz   Lognormal OS and PFS cross in the first week in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Log Logistic   Lognormal OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

 Spline 1 knot 

hazard  

 Lognormal OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

 Spline 2 knot 

hazard  

 Lognormal OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

 Spline 1 knot odds   Lognormal OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

 Spline 2 knot odds   Lognormal OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

 Spline 1 knot 

normal  

 Lognormal OS and PFS cross in the first week in the Docetaxel arm  

 Spline 2 knot 

normal  

 Lognormal OS and PFS cross in the first week in the Docetaxel arm  

 Generalized 

gamma  

 Gompertz OS and PFS cross in the Nivo arm  

OS less than all cause 

 Exponential   Gompertz OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm OS less than all 

cause 

 Weibull  Gompertz OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 
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OS PFS  Notes 

 Gamma   Gompertz OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Lognormal   Gompertz OS and PFS cross in the Nivo arm  

OS less than all cause 

 Gompertz   Gompertz OS and PFS cross in the Nivo arm  

OS less than all cause 

 Log Logistic   Gompertz OS less than all cause 

 Spline 1 knot 

hazard  

 Gompertz OS and PFS cross in the Nivo arm  

OS less than all cause 

 Spline 2 knot 

hazard  

 Gompertz OS and PFS cross in the Nivo arm  

OS less than all cause 

 Spline 1 knot odds   Gompertz OS less than all cause 

 Spline 2 knot odds   Gompertz OS less than all cause 

 Spline 1 knot 

normal  

 Gompertz OS and PFS cross in the Nivo arm  

OS less than all cause 

 Spline 2 knot 

normal  

 Gompertz OS and PFS cross in the Nivo arm  

OS less than all cause 

 Generalized 

gamma  

 Log Logistic OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Exponential   Log Logistic OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Weibull  Log Logistic OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm 

OS less than all cause 

 Gamma   Log Logistic OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Lognormal   Log Logistic OS less than all cause 

 Gompertz   Log Logistic OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Log Logistic   Log Logistic OS less than all cause 

 Spline 1 knot 

hazard  

 Log Logistic OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Spline 2 knot 

hazard  

 Log Logistic OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  
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OS PFS  Notes 

OS less than all cause 

 Spline 1 knot odds   Log Logistic OS less than all cause 

 Spline 2 knot odds   Log Logistic OS less than all cause 

 Spline 1 knot 

normal  

 Log Logistic OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Spline 2 knot 

normal  

 Log Logistic OS less than all cause 

 Generalized 

gamma  

 Spline 1 knot 

hazard 

OS and PFS cross in the Nivo arm  

 Exponential   Spline 1 knot 

hazard 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

 Weibull  Spline 1 knot 

hazard 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

 Gamma   Spline 1 knot 

hazard 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

 Lognormal   Spline 1 knot 

hazard 

OS and PFS cross in the Nivo arm  

 Gompertz   Spline 1 knot 

hazard 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Log Logistic   Spline 1 knot 

hazard 

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

 Spline 1 knot 

hazard  

 Spline 1 knot 

hazard 

OS and PFS cross in the Nivo arm  

 Spline 2 knot 

hazard  

 Spline 1 knot 

hazard 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

 Spline 1 knot odds   Spline 1 knot 

hazard 

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

 Spline 2 knot odds   Spline 1 knot 

hazard 

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

 Spline 1 knot 

normal  

 Spline 1 knot 

hazard 

OS and PFS cross in the Nivo arm  

 Spline 2 knot 

normal  

 Spline 1 knot 

hazard 

OS and PFS cross in the Nivo arm  

 Generalized 

gamma  

 Spline 2 knot 

hazard 

OS and PFS cross in the Nivo arm  

 Exponential   Spline 2 knot 

hazard 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

 Weibull  Spline 2 knot 

hazard 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  
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OS PFS  Notes 

 Gamma   Spline 2 knot 

hazard 

OS and PFS cross in the Nivo arm 

OS and PFS cross in the Docetaxel arm  

Lognormal   Spline 2 knot 

hazard 

OS and PFS cross in the Nivo arm  

Gompertz   Spline 2 knot 

hazard 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Log Logistic   Spline 2 knot 

hazard 

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

 Spline 1 knot 

hazard  

 Spline 2 knot 

hazard 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

 Spline 2 knot 

hazard  

 Spline 2 knot 

hazard 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

 Spline 1 knot odds   Spline 2 knot 

hazard 

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

 Spline 2 knot odds   Spline 2 knot 

hazard 

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

 Spline 1 knot 

normal  

 Spline 2 knot 

hazard 

OS and PFS cross in the Nivo arm  

 Spline 2 knot 

normal  

 Spline 2 knot 

hazard 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

Generalized 

gamma  

 Spline 1 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Exponential   Spline 1 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Weibull  Spline 1 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Gamma   Spline 1 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Lognormal   Spline 1 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Gompertz   Spline 1 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm 

OS less than all cause 

 Log Logistic   Spline 1 knot odds OS and PFS cross in the Nivo arm  

OS less than all cause 
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OS PFS  Notes 

 Spline 1 knot 

hazard  

 Spline 1 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Spline 2 knot 

hazard  

 Spline 1 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Spline 1 knot odds   Spline 1 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

 Spline 2 knot odds   Spline 1 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

 Spline 1 knot 

normal  

 Spline 1 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Spline 2 knot 

normal  

 Spline 1 knot odds OS and PFS cross in the Nivo arm  

OS less than all cause 

 Generalized 

gamma  

 Spline 2 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Exponential   Spline 2 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Weibull  Spline 2 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Gamma   Spline 2 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Lognormal   Spline 2 knot odds OS and PFS cross in the Nivo arm  

OS less than all cause 

 Gompertz   Spline 2 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm 

OS less than all cause 

 Log Logistic   Spline 2 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

 Spline 1 knot 

hazard  

 Spline 2 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 
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OS PFS  Notes 

 Spline 2 knot 

hazard  

 Spline 2 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Spline 1 knot odds   Spline 2 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

 Spline 2 knot odds   Spline 2 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

 Spline 1 knot 

normal  

 Spline 2 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Spline 2 knot 

normal  

 Spline 2 knot odds OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

 Generalized 

gamma  

 Spline 1 knot 

normal 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

 Exponential   Spline 1 knot 

normal 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Weibull  Spline 1 knot 

normal 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Gamma   Spline 1 knot 

normal 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Lognormal   Spline 1 knot 

normal 

OS and PFS cross in the Nivo arm  

OS less than all cause 

 Gompertz   Spline 1 knot 

normal 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Log Logistic   Spline 1 knot 

normal 

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

 Spline 1 knot 

hazard  

 Spline 1 knot 

normal 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Spline 2 knot 

hazard  

 Spline 1 knot 

normal 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

OS less than all cause 
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OS PFS  Notes 

 Spline 1 knot odds   Spline 1 knot 

normal 

OS and PFS cross in the first week in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

OS less than all cause 

 Spline 2 knot odds   Spline 1 knot 

normal 

OS and PFS cross in the first week in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm 

OS less than all cause 

 Spline 1 knot 

normal  

 Spline 1 knot 

normal 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

 Spline 2 knot 

normal  

 Spline 1 knot 

normal 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

 Generalized 

gamma  

 Spline 2 knot 

normal 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

 Exponential   Spline 2 knot 

normal 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Weibull  Spline 2 knot 

normal 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Gamma   Spline 2 knot 

normal 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Lognormal   Spline 2 knot 

normal 

OS and PFS cross in the Nivo arm  

OS less than all cause 

 Gompertz   Spline 2 knot 

normal 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

 Log Logistic   Spline 2 knot 

normal 

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

Spline 1 knot 

hazard  

Spline 2 knot 

normal 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

OS less than all cause 

Spline 2 knot 

hazard  

Spline 2 knot 

normal 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

Spline 1 knot odds  Spline 2 knot 

normal 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 
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OS PFS  Notes 

Spline 2 knot odds  Spline 2 knot 

normal 

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

Spline 1 knot 

normal  

Spline 2 knot 

normal 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

Spline 2 knot 

normal  

Spline 2 knot 

normal 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the Docetaxel arm  

OS less than all cause 

NSCLC = non-small cell lung cancer; OS = overall survival; PFS = progression-free survival. 

Note: Only independent curves are included in the scenarios run. Additionally, the same PFS curves have been 

assumed for Nivolumab and Docetaxel.  
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Table C-2. Invalid Extrapolations for Non-Squamous NSCLC 

OS PFS TTD Notes 

Generalised 

gamma 

Generalised 

gamma 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  

Exponential Generalised 

gamma 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Weibull Generalised 

gamma 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Gamma Generalised 

gamma 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Log-normal Generalised 

gamma 

 

OS less than all cause 

OS and PFS cross in the first week in the Nivo 

arm  

Gompertz Generalised 

gamma 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Log-logistic Generalised 

gamma 

 

OS less than all cause 

OS and PFS cross in the first week in the Nivo 

arm  

OS and PFS cross in the first week in the 

Docetaxel arm  

Spline 1-knot 

hazards 

Generalised 

gamma 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  

Spline 2-knot 

hazards 

Generalised 

gamma 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  

Spline 1-knot 

odds 

Generalised 

gamma 

 

OS less than all cause 

OS and PFS cross in the first week in the Nivo 

arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Spline 2-knot 

odds 

Generalised 

gamma 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  
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OS PFS TTD Notes 

Spline 1-knot 

normal 

Generalised 

gamma 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  

Spline 2-knot 

normal 

Generalised 

gamma 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  

Gompertz Exponential 

 

OS less than all cause 

Log-logistic Exponential 

 

OS less than all cause 

Spline 1-knot 

odds 

Exponential 

 

OS less than all cause 

Gompertz Weibull 

 

OS less than all cause 

Log-logistic Weibull 

 

OS less than all cause 

Spline 1-knot 

odds 

Weibull 

 

OS less than all cause 

Exponential Gamma 

 

OS and PFS cross in the Docetaxel arm  

Weibull Gamma 

 

OS and PFS cross in the first week in the 

Docetaxel arm  

Gompertz Gamma 

 

OS less than all cause 

OS and PFS cross in the Docetaxel arm  

Log-logistic Gamma 

 

OS less than all cause 

Spline 1-knot 

odds 

Gamma 

 

OS less than all cause 

Generalised 

gamma 

Log-normal 

 

OS and PFS cross in the first week in the 

Docetaxel arm  

Exponential Log-normal 

 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Weibull Log-normal 

 

OS and PFS cross in the Nivo arm 

OS and PFS cross in the Docetaxel arm  

Gamma Log-normal 

 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Gompertz Log-normal 

 

OS less than all cause 

OS and PFS cross in the first week in the Nivo 

arm  

OS and PFS cross in the Docetaxel arm  

Log-logistic Log-normal 

 

OS less than all cause 

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Spline 1-knot 

hazards 

Log-normal 

 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  
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OS PFS TTD Notes 

Spline 2-knot 

hazards 

Log-normal 

 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Spline 1-knot 

odds 

Log-normal 

 

OS less than all cause 

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Spline 2-knot 

odds 

Log-normal 

 

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Spline 1-knot 

normal 

Log-normal 

 

OS and PFS cross in the first week in the 

Docetaxel arm  

Spline 2-knot 

normal 

Log-normal 

 

OS and PFS cross in the first week in the 

Docetaxel arm  

Generalised 

gamma 

Gompertz 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Exponential Gompertz 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Weibull Gompertz 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Gamma Gompertz 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Log-normal Gompertz 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Gompertz Gompertz 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Log-logistic Gompertz 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

hazards 

Gompertz 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 2-knot 

hazards 

Gompertz 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

odds 

Gompertz 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 2-knot 

odds 

Gompertz 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

normal 

Gompertz 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 2-knot 

normal 

Gompertz 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Generalised 

gamma 

Log-logistic 

 

OS and PFS cross in the Docetaxel arm  
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OS PFS TTD Notes 

Exponential Log-logistic 

 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Weibull Log-logistic 

 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Gamma Log-logistic 

 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Gompertz Log-logistic 

 

OS less than all cause 

OS and PFS cross in the Docetaxel arm  

Log-logistic Log-logistic 

 

OS less than all cause 

Spline 1-knot 

hazards 

Log-logistic 

 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Spline 2-knot 

hazards 

Log-logistic 

 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Spline 1-knot 

odds 

Log-logistic 

 

OS less than all cause 

Spline 2-knot 

normal 

Log-logistic 

 

OS and PFS cross in the Nivo arm  

Generalised 

gamma 

Spline 1-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Exponential Spline 1-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Weibull Spline 1-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Gamma Spline 1-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Log-normal Spline 1-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Gompertz Spline 1-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Log-logistic Spline 1-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

hazards 

Spline 1-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 2-knot 

hazards 

Spline 1-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  



C-15 

OS PFS TTD Notes 

Spline 1-knot 

odds 

Spline 1-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the first week in the Nivo 

arm  

OS and PFS cross in the first week in the 

Docetaxel arm  

Spline 2-knot 

odds 

Spline 1-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

normal 

Spline 1-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 2-knot 

normal 

Spline 1-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Generalised 

gamma 

Spline 2-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  

Exponential Spline 2-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Weibull Spline 2-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Gamma Spline 2-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Log-normal Spline 2-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Gompertz Spline 2-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Log-logistic Spline 2-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the first two weeks in the 

Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Spline 1-knot 

hazards 

Spline 2-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Spline 2-knot 

hazards 

Spline 2-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  



C-16 

OS PFS TTD Notes 

Spline 1-knot 

odds 

Spline 2-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the first week in the Nivo 

arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Spline 2-knot 

odds 

Spline 2-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Spline 1-knot 

normal 

Spline 2-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Spline 2-knot 

normal 

Spline 2-knot 

hazards 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Generalised 

gamma 

Spline 1-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Exponential Spline 1-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Weibull Spline 1-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Gamma Spline 1-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Log-normal Spline 1-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Gompertz Spline 1-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Log-logistic Spline 1-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

hazards 

Spline 1-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Spline 2-knot 

hazards 

Spline 1-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  



C-17 

OS PFS TTD Notes 

Spline 1-knot 

odds 

Spline 1-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 2-knot 

odds 

Spline 1-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

normal 

Spline 1-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 2-knot 

normal 

Spline 1-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Generalised 

gamma 

Spline 2-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Exponential Spline 2-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm 

OS and PFS cross in the Docetaxel arm  

Weibull Spline 2-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Gamma Spline 2-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Log-normal Spline 2-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  

Gompertz Spline 2-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Log-logistic Spline 2-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Spline 1-knot 

hazards 

Spline 2-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Spline 2-knot 

hazards 

Spline 2-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm 

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Spline 1-knot 

odds 

Spline 2-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  



C-18 

OS PFS TTD Notes 

Spline 2-knot 

odds 

Spline 2-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Spline 1-knot 

normal 

Spline 2-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Spline 2-knot 

normal 

Spline 2-knot 

odds 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Generalised 

gamma 

Spline 1-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  

Exponential Spline 1-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Weibull Spline 1-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Gamma Spline 1-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Log-normal Spline 1-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Gompertz Spline 1-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Log-logistic Spline 1-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the first two weeks in the 

Nivo arm 

 OS and PFS cross in the first week in the 

Docetaxel arm  

Spline 1-knot 

hazards 

Spline 1-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  

Spline 2-knot 

hazards 

Spline 1-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  



C-19 

OS PFS TTD Notes 

Spline 1-knot 

odds 

Spline 1-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the first week in the Nivo 

arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Spline 2-knot 

odds 

Spline 1-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  

Spline 1-knot 

normal 

Spline 1-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  

Spline 2-knot 

normal 

Spline 1-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  

Generalised 

gamma 

Spline 2-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Exponential Spline 2-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Weibull Spline 2-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Gamma Spline 2-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Log-normal Spline 2-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  

Gompertz Spline 2-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Log-logistic Spline 2-knot 

normal 

 

OS less than all causeOS and PFS cross in the 

Nivo arm OS and PFS cross in the first two 

weeks in the Docetaxel arm  



C-20 

OS PFS TTD Notes 

Spline 1-knot 

hazards 

Spline 2-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Spline 2-knot 

hazards 

Spline 2-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Spline 1-knot 

odds 

Spline 2-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Spline 2-knot 

odds 

Spline 2-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Spline 1-knot 

normal 

Spline 2-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Spline 2-knot 

normal 

Spline 2-knot 

normal 

 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Generalised 

gamma 

 

Generalised 

gamma 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Exponential 

 

Generalised 

gamma 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Weibull 

 

Generalised 

gamma 

OS less than all cause 

OS and PFS cross in the Nivo arm 

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Gamma 

 

Generalised 

gamma 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  

Log-normal 

 

Generalised 

gamma 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Gompertz 

 

Generalised 

gamma 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  



C-21 

OS PFS TTD Notes 

Log-logistic 

 

Generalised 

gamma 

OS less than all cause 

OS and PFS cross in the first two weeks in the 

Nivo arm  

Spline 1-knot 

hazards 

 

Generalised 

gamma 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 2-knot 

hazards 

 

Generalised 

gamma 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

odds 

 

Generalised 

gamma 

OS less than all cause 

OS and PFS cross in the first two weeks in the 

Nivo arm  

Spline 2-knot 

odds 

 

Generalised 

gamma 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

normal 

 

Generalised 

gamma 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 2-knot 

normal 

 

Generalised 

gamma 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Gompertz 

 

Exponential OS less than all cause 

Log-logistic 

 

Exponential OS less than all cause 

Spline 1-knot 

odds 

 

Exponential OS less than all cause 

Exponential 

 

Weibull OS and PFS cross in the first week in the 

Docetaxel arm  

Gompertz 

 

Weibull OS less than all cause 

OS and PFS cross in the first week in the 

Docetaxel arm  

Log-logistic 

 

Weibull OS less than all cause 

Spline 1-knot 

odds 

 

Weibull OS less than all cause 

Exponential 

 

Gamma OS and PFS cross in the Docetaxel arm  

Weibull 

 

Gamma OS and PFS cross in the first week in the 

Docetaxel arm  

Gompertz 

 

Gamma OS less than all cause 

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Log-logistic 

 

Gamma OS less than all cause 

Spline 1-knot 

odds 

 

Gamma OS less than all cause 

Generalised 

gamma 

 

Log-normal OS and PFS cross in the first week in the 

Docetaxel arm  

Exponential 

 

Log-normal OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  



C-22 

OS PFS TTD Notes 

Weibull 

 

Log-normal OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Gamma 

 

Log-normal OS and PFS cross in the Nivo arm 

OS and PFS cross in the Docetaxel arm  

Gompertz 

 

Log-normal OS less than all cause 

OS and PFS cross in the first week in the Nivo 

arm 

OS and PFS cross in the Docetaxel arm  

Log-logistic 

 

Log-normal OS less than all cause 

OS and PFS cross in the first week in the 

Docetaxel arm  

Spline 1-knot 

hazards 

 

Log-normal OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  

Spline 2-knot 

hazards 

 

Log-normal OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  

Spline 1-knot 

odds 

 

Log-normal OS less than all cause 

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Spline 2-knot 

odds 

 

Log-normal OS and PFS cross in the first week in the 

Docetaxel arm  

Spline 1-knot 

normal 

 

Log-normal OS and PFS cross in the first week in the 

Docetaxel arm  

Spline 2-knot 

normal 

 

Log-normal OS and PFS cross in the first week in the 

Docetaxel arm  

Generalised 

gamma 

 

Gompertz OS less than all cause 

OS and PFS cross in the Nivo arm  

Exponential 

 

Gompertz OS less than all cause 

OS and PFS cross in the Nivo arm  

Weibull 

 

Gompertz OS less than all cause 

OS and PFS cross in the Nivo arm  

Gamma 

 

Gompertz OS less than all cause 

OS and PFS cross in the Nivo arm  

Log-normal 

 

Gompertz OS less than all cause 

OS and PFS cross in the Nivo arm  

Gompertz 

 

Gompertz OS less than all cause 

OS and PFS cross in the Nivo arm  

Log-logistic 

 

Gompertz OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

hazards 

 

Gompertz OS less than all cause 

OS and PFS cross in the Nivo arm  



C-23 

OS PFS TTD Notes 

Spline 2-knot 

hazards 

 

Gompertz OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

odds 

 

Gompertz OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 2-knot 

odds 

 

Gompertz OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

normal 

 

Gompertz OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 2-knot 

normal 

 

Gompertz OS less than all cause 

OS and PFS cross in the Nivo arm  

Exponential 

 

Log-logistic OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Weibull 

 

Log-logistic OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Gamma 

 

Log-logistic OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Gompertz 

 

Log-logistic OS less than all cause 

OS and PFS cross in the Docetaxel arm  

Log-logistic 

 

Log-logistic OS less than all cause 

Spline 1-knot 

hazards 

 

Log-logistic OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Spline 2-knot 

hazards 

 

Log-logistic OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Spline 1-knot 

odds 

 

Log-logistic OS less than all cause 

OS and PFS cross in the first week in the 

Docetaxel arm  

Spline 2-knot 

normal 

 

Log-logistic OS and PFS cross in the Nivo arm  

Generalised 

gamma 

 

Spline 1-knot 

hazards 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Exponential 

 

Spline 1-knot 

hazards 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Weibull 

 

Spline 1-knot 

hazards 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Gamma 

 

Spline 1-knot 

hazards 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  



C-24 

OS PFS TTD Notes 

Log-normal 

 

Spline 1-knot 

hazards 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Gompertz 

 

Spline 1-knot 

hazards 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Log-logistic 

 

Spline 1-knot 

hazards 

OS less than all cause 

OS and PFS cross in the first week in the Nivo 

arm  

Spline 1-knot 

hazards 

 

Spline 1-knot 

hazards 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 2-knot 

hazards 

 

Spline 1-knot 

hazards 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

odds 

 

Spline 1-knot 

hazards 

OS less than all cause 

OS and PFS cross in the first week in the Nivo 

arm  

Spline 2-knot 

odds 

 

Spline 1-knot 

hazards 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

normal 

 

Spline 1-knot 

hazards 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 2-knot 

normal 

 

Spline 1-knot 

hazards 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Generalised 

gamma 

 

Spline 2-knot 

hazards 

OS and PFS cross in the Nivo arm  

Exponential 

 

Spline 2-knot 

hazards 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Weibull 

 

Spline 2-knot 

hazards 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first two weeks in the 

Docetaxel arm  

Gamma 

 

Spline 2-knot 

hazards 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  

Log-normal 

 

Spline 2-knot 

hazards 

OS and PFS cross in the first week in the Nivo 

arm  

Gompertz 

 

Spline 2-knot 

hazards 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Log-logistic 

 

Spline 2-knot 

hazards 

OS less than all cause 

OS and PFS cross in the first two weeks in the 

Nivo arm  

Spline 1-knot 

hazards 

 

Spline 2-knot 

hazards 

OS and PFS cross in the Nivo arm  



C-25 

OS PFS TTD Notes 

Spline 2-knot 

hazards 

 

Spline 2-knot 

hazards 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

odds 

 

Spline 2-knot 

hazards 

OS less than all cause 

OS and PFS cross in the first two weeks in the 

Nivo arm  

Spline 2-knot 

odds 

 

Spline 2-knot 

hazards 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

normal 

 

Spline 2-knot 

hazards 

OS and PFS cross in the first two weeks in the 

Nivo arm  

Spline 2-knot 

normal 

 

Spline 2-knot 

hazards 

OS and PFS cross in the Nivo arm  

Generalised 

gamma 

 

Spline 1-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Exponential 

 

Spline 1-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm OS and PFS 

cross in the Docetaxel arm  

Weibull 

 

Spline 1-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Gamma 

 

Spline 1-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Log-normal 

 

Spline 1-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Gompertz 

 

Spline 1-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Log-logistic 

 

Spline 1-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

hazards 

 

Spline 1-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Spline 2-knot 

hazards 

 

Spline 1-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm 

OS and PFS cross in the Docetaxel arm  

Spline 1-knot 

odds 

 

Spline 1-knot 

odds 

OS less than all cause 

OS and PFS cross in the first two weeks in the 

Nivo arm  

Spline 2-knot 

odds 

 

Spline 1-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

normal 

 

Spline 1-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm  



C-26 

OS PFS TTD Notes 

Spline 2-knot 

normal 

 

Spline 1-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Generalised 

gamma 

 

Spline 2-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Exponential 

 

Spline 2-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Weibull 

 

Spline 2-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Gamma 

 

Spline 2-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Log-normal 

 

Spline 2-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Gompertz 

 

Spline 2-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Log-logistic 

 

Spline 2-knot 

odds 

OS less than all cause 

OS and PFS cross in the first two weeks in the 

Nivo arm  

Spline 1-knot 

hazards 

 

Spline 2-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Spline 2-knot 

hazards 

 

Spline 2-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

odds 

 

Spline 2-knot 

odds 

OS less than all cause 

OS and PFS cross in the first two weeks in the 

Nivo arm  

Spline 2-knot 

odds 

 

Spline 2-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

normal 

 

Spline 2-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 2-knot 

normal 

 

Spline 2-knot 

odds 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Generalised 

gamma 

 

Spline 1-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Exponential 

 

Spline 1-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  



C-27 

OS PFS TTD Notes 

Weibull 

 

Spline 1-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Gamma 

 

Spline 1-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  

Log-normal 

 

Spline 1-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Gompertz 

 

Spline 1-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Log-logistic 

 

Spline 1-knot 

normal 

OS less than all cause 

OS and PFS cross in the first two weeks in the 

Nivo arm  

Spline 1-knot 

hazards 

 

Spline 1-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 2-knot 

hazards 

 

Spline 1-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

odds 

 

Spline 1-knot 

normal 

OS less than all cause 

OS and PFS cross in the first two weeks in the 

Nivo arm  

Spline 2-knot 

odds 

 

Spline 1-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

normal 

 

Spline 1-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 2-knot 

normal 

 

Spline 1-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Generalised 

gamma 

 

Spline 2-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Exponential 

 

Spline 2-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Weibull 

 

Spline 2-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Gamma 

 

Spline 2-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the first week in the 

Docetaxel arm  

Log-normal 

 

Spline 2-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  
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OS PFS TTD Notes 

Gompertz 

 

Spline 2-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  

OS and PFS cross in the Docetaxel arm  

Log-logistic 

 

Spline 2-knot 

normal 

OS less than all cause 

OS and PFS cross in the first two weeks in the 

Nivo arm  

Spline 1-knot 

hazards 

 

Spline 2-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 2-knot 

hazards 

 

Spline 2-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

odds 

 

Spline 2-knot 

normal 

OS less than all cause 

OS and PFS cross in the first two weeks in the 

Nivo arm  

Spline 2-knot 

odds 

 

Spline 2-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 1-knot 

normal 

 

Spline 2-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  

Spline 2-knot 

normal 

 

Spline 2-knot 

normal 

OS less than all cause 

OS and PFS cross in the Nivo arm  

NSCLC = non-small cell lung cancer; OS = overall survival; PFS = progression-free survival; TTD = time to 

treatment discontinuation. 

Note: The same OS and PFS curves have been assumed for OS and PFS. 
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Decision Support Unit Project Specification Form 

Project Numbers ID811 nivolumab for treating squamous NSCLC  

Appraisal titles Nivolumab for previously treated locally advanced or metastatic squamous non-
small-cell lung cancer (ID811) 

Synopsis of the technical issue  In the ACD2 document (ID900 non-squamous NSCLC), the committee 
recommended nivolumab within the CDF for the PD-L1 (>10%) subgroup, based 
on their being plausible potential for nivolumab to be cost-effective in adults with a 
PD-L1 expression of at least 10%.   

The  ACD2 ICER for the overall population only:  

- £73,500 per QALY for nivolumab compared with docetaxel in the squamous 
population (ID811 squamous NSCLC) 

 

Method for extrapolation of OS: 

a. The committee preferred the exponential extrapolation OS curve-fit  

b. The company preferred; based on evidence from the single arm CheckMate-
003 study 

i. log-logistic model for the squamous indication (see section 4.12 of 
the ACD2 for ID811 squamous NSCLC) 

c.  The company ACD2 response proposes new analyses including an 
‘intermediary’ assumption for long-term OS extrapolation in the overall 
population.  
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2 year stopping rule: 

a. The company proposed a 2 year stopping rule at the last committee 
meeting.  

b. The committee did not believe that this was feasible. It concluded that it 
was uncertain how a stopping rule would be applied in clinical practice – 
see section 4.20 of ACD2 for ID811 squamous NSCLC. 

c. The company ACD2 responses state that in the Checkmate-003 clinical 
trial an 1.8 years stopping rule was applied, in the ongoing Checkmate-153 
they are investigating a 1 year stopping rule. 

 

Patient Access Scheme: The company has agreed a patient access scheme with 
the Department of Health. This scheme provides a simple discount to the list price 
of nivolumab with the discount applied at the point of purchase or invoice. The 
level of the discount is commercial in confidence.  

 

Questions to be answered:  1. Explore the goodness of fit for all OS extrapolation curves (company ACD2 
response ‘intermediary’, committee-preferred ACD2 and company original, 
curves) relative to the clinical OS outcome data. 

2. Explore rationales for a 2 year stopping rule and uncertainty of the long-
term treatment effect 

3. Propose a DSU-preferred OS curve-fit (chosen from the company ACD2 
response ‘intermediary’, the committee-preferred ACD2 or company original 
curves), and reasons for the choice. 
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How will these questions be 
addressed? 

 

 

1. Explore the goodness of fit and assess the OS outcomes for the different 
extrapolation curves relative to the clinical OS outcome data: 

a. company ACD2 response ‘intermediary’ curve 

b. committee-preferred ACD2 curve and  

c. company original curve  

2. Present the DSU-preferred curve (with rationale) that best fits the clinical 
data available for nivolumab and its comparators for ID811 squamous 
NSCLC from the curves: 

a. company ACD2 response ‘intermediary’  

b. committee-preferred ACD2 

c. company original 

 

3. Present rationales for a 2 year stopping rule and what is the level of 
uncertainty associated with the long-term treatment effect. 

 

DSU deliverables/outcomes A report including analyses and responses to the above questions: 

1. Explore the goodness of fit for all OS extrapolation curves (company ACD2 
response ‘intermediary’, committee-preferred ACD2 and company original, 
curves) relative to the clinical OS outcome data. 

2. Explore rationales for a 2 year stopping rule and uncertainty of the long-



 4 

term treatment effect 

3. Propose a DSU-preferred OS curve-fit (chosen from the company ACD2 
response ‘intermediary’, the committee-preferred ACD2 or company original 
curves), and reasons for the choice. 

 

  
 
31 March 2017 
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EXECUTIVE SUMMARY 

The National Institute for Health and Care Excellence (NICE) asked the Decision Support Unit 

(DSU) to support the ongoing Single Technology Appraisals (STAs) on nivolumab for 

squamous non-small cell lung cancer (NSCLC) [ID811] and nivolumab for non-squamous 

NSCLC [ID900]. NICE asked the DSU to comment on the extrapolation methods for overall 

survival (OS) being considered: the committee-preferred approach, which comprised using the 

Kaplan-Meier (KM) curve up to a cut point and an exponential fitted to the rest of the data 

thereafter; the company-preferred approach, log-logistic and log-normal curves fitted to the 

full KM data of the pivotal trials for squamous and non-squamous NSCLC respectively; and, 

the company-proposed ‘intermediary’ approach, a generalised gamma fitted to the full KM 

data.  NICE also asked the DSU to express its preference towards one of the approaches to 

describe the reasons for the choice. 

After careful consideration of the evidence, the DSU believes that, especially based on the 

external evidence from CheckMate 003, the use of a slowly decreasing hazards function for 

the squamous NSCLC indication should be preferred over a long-term constant hazard 

extrapolation. The DSU prefers the ‘intermediary’ curve proposed by the company, a 

generalised gamma, as it features slowly decreasing hazards but without being as optimistic as 

the company-preferred log-logistic. However, the DSU acknowledges that linearity of the 

cumulative hazard cannot be rejected based on the available evidence and that the committee-

preferred hybrid KM/exponential approach provides a good fit to the observed data and 

therefore considers that the committee-preferred approach provides a conservative 

extrapolation that is necessary to assess the considerable uncertainty on the OS extrapolation. 

On the other hand, the DSU believes that the evidence for the non-squamous indication is not 

supportive of the use of a decreasing hazards function. The DSU notes that it might not be 

clinically plausible to have different hazard progressions across indications, but that there is a 

significant difference in the available evidence. Therefore, after carefully reviewing the 

evidence, the DSU prefers to use the company’s ‘intermediary’ curve to extrapolate OS in the 

squamous indication and the committee-preferred hybrid KM/exponential approach for the 

non-squamous indication. 

NICE asked the DSU to explore the rationales for the two-year stopping rule for nivolumab. 

The company assumed in its base case that patients would stop treatment with nivolumab after 

two years but still keep the same benefit as those on treatment. The DSU notes that even if the 
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mechanism of action of nivolumab might be consistent with a sustained benefit after treatment 

discontinuation and even if the clinicians were willing to adhere to the stopping rule proposed 

by the company, there is no available evidence on the impact nivolumab discontinuation on 

patients’ quality of life, progression free survival and overall survivall. In addition, the DSU 

notes that efficacy and cost estimates should come from a single source and that the stopping 

rule was not applied in the trials on which efficacy estimates were based (CheckMate 017 and 

CheckMate 057). Consequently, the DSU believes that the assumption that patients would 

enjoy the same benefit after treatment discontinuation is unreasonably optimistic and such an 

assumption should not be included in the base case analysis. However, it should be considered 

as a scenario analysis as part of the assessment of the uncertainty. 
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ABBREVIATIONS  

AC   Appraisal committee 

ACD   Appraisal consultation document 

AIC   Akaike Information Criterion 

BIC   Bayesian Information Criterion 

BSC   Best supportive care 

CS   Company submission 

DSU   Decision Support Unit 

ERG   Evidence Review Group 

ICER   Incremental cost-effectiveness ratio 

KM   Kaplan-Meier 

NHS   National Health Service 

NICE   National Institute for Health and Care Excellence 

NLCA   National Lung Cancer Audit Surveillance 

NSCLC  Non-small cell lung cancer 

OS   Overall survival 

PFS    Progression-free survival 

PPS    Post-progression survival 

PSA   Probabilistic sens*itivity analysis 

QALY   Quality-adjusted life years 

RCC   Renal cell carcinoma 

SEER   Surveillance, Epidemiology, and End Results Program 

TSD   Technical Support Document 

  



 
7 

 

1. INTRODUCTION 

The National Institute for Health and Care Excellence (NICE) asked the Decision Support Unit 

(DSU) to support the ongoing Single Technology Appraisals (STAs) on nivolumab for 

squamous non-small cell lung cancer (NSCLC) [ID811] and nivolumab for non-squamous 

NSCLC [ID900]. After the second appraisal consultation document (ACD2) of each appraisal 

had been published and the company had submitted new evidence in response to both ACD2s, 

NICE asked the DSU to:  

1. Explore the goodness of fit for all overall survival (OS) extrapolation curves 

(company ACD2 response ‘intermediary’, committee-preferred ACD2 and company 

original, curves) relative to the clinical OS outcome data. 

2. Propose a DSU-preferred OS curve-fit (chosen from the company ACD2 response 

‘intermediary’, the committee-preferred ACD2 or company original curves), and 

reasons for the choice. 

3. Explore rationales for a 2-year stopping rule and uncertainty of the long-term 

treatment effect. 

 

The company’s responses to the ACD2 of ID811 and ID900 included new evidence unrelated 

to the four tasks described above. However, it is outside of the remit of this report to critique 

this new evidence. Therefore, the DSU did not include in its base case the cost savings that the 

new PAS would result in other indications such as melanoma and renal cell carcinoma (RCC). 

Likewise, the DSU does not comment on the appropriateness of the different approaches to 

modelling PFS or the appropriateness of including nintedanib plus docetaxel as a comparator 

and applies the appraisal committee’s (AC) preferences as expressed in the latest ACDs. 

Therefore, the DSU used the Evidence Review Group’s (ERG) approach for extrapolating PFS 

for both squamous and non-squamous indications and included nintedanib plus docetaxel as a 

comparator in the non-squamous indication. 

 

2. OVERALL SURVIVAL EXTRAPOLATION 

2.1. SQUAMOUS NSCLC (ID811) 

The original company submission (CS) included a comprehensive effort to extrapolate overall 

survival (OS), based on the guidance of the DSU TSD 14 on survival analysis [1]. The company 

tested that the proportional hazards assumption could not be rejected and fitted a wide range of 
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curves, but instead of fitting independent curves to each treatment arm, the company fitted a 

single model that used a coefficient to model the treatment effect between comparator and 

intervention. The company fitted both standard parametric models and flexible spline-based 

models, to the survival data from the pivotal trial CheckMate 017 [2]. The company restricted 

the number of knots in the splines to two, claiming that a higher number would over-fit the 

data. However, the DSU notes that the company did not provide a clinical justification for this 

restriction and that splines with a higher number of knots should also have been considered. 

The AC interpreted 2-knot splines as representing 3 heterogeneous subgroups of patients, each 

with a different survival profile [3]. The DSU notes that spline-based models represent a 

composed hazard function whose shape changes over time, rather than representing 

heterogeneous subgroups. The company then calculated measures of statistical fit of the curves 

fitted to the survival data using the Akaike Information Criterion (AIC) and the Bayesian 

information criterion (BIC). The company considered that the 2-knot hazard spline and the log-

logistic model had the best statistical fit. The DSU notes that it is unclear how the company 

reached this conclusion, since the 2-knot hazard spline had neither the lowest AIC nor BIC and 

the sum of the AIC and BIC was lower for the log-normal function than for the 2-knot hazard 

spline. The company then compared the extrapolation using the log-logistic and the 2-knot 

hazard function against real-world data. Throughout the appraisal, the company has presented 

updated survival data from CheckMate 003, a long-term Phase I trial of patients with squamous 

and non-squamous NSCLC to support their selection of a function with a decreasing hazard. 

The company noted that the log-logistic function provided more accurate estimates based on 

the long-term survival (years 3 and 4) observed in CheckMate 003 (see Table 41 of the CS[4]). 

In order to validate their long-term extrapolation, the company also compared the estimates of 

the the 2-knot spline and the log logistic against National Lung Cancer Audit Surveillance 

(NLCA) and the Surveillance, Epidemiology, and End Results Program (SEER) data. The 

company noted that the log-logistic was more closely aligned with real-world conditional 

survival estimates and selected this model for use in its base case. The DSU notes that, given 

the substantial unexplained difference between the estimates of the two curves and the real-

world data (they both considerably underestimated the conditional survival on docetaxel, see 

Table 42 of the CS), the log-logistic being more closely aligned to real-world evidence was of 

limited importance. The DSU notes that the log-logistic is an accelerated failure model and 

therefore the company’s approach to fit a single model and to apply a hazard ratio (HR) as 

treatment effect is not appropriate.  
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In their response to the ACD2 [5], the company proposed a new approach to extrapolation OS 

termed the ‘intermediary’ curve, because it lies between the company’s preferred curve (the 

log-logistic) and the committee-preferred approach explained below. The company specified 

that it was a generalised gamma and that it fulfilled the criteria that the predicted mortality was 

always greater than general mortality and that predicted OS was always higher than PFS. 

However, the company provided no additional information on the new curve’s fit to the data 

and only provided a plot of the curve against a simplified KM curve.  

The ERG noted that most of the survival gain (59%) of nivolumab versus docetaxel was 

attributable to the period after disease progression. Consequently, the ERG conducted a post-

progression survival (PPS) analysis and noted that there was no statistically significant PPS 

gain in the nivolumab arm compared with the docetaxel arm (log-rank test, p=0.544). The 

committee concluded, based on the ERG’s PPS analysis, that there was no sufficient evidence 

for a dramatic gain in survival after disease progression with nivolumab compared with 

docetaxel. However, the DSU notes that the ERG’s PPS analysis is prone to selection bias and 

informative censoring. Selection bias may be present if the patients entering the post-

progression state differ in their characteristics between trial arms. On the other hand, 

informative censoring may be present if patients with a better prognosis, due to entering the 

state later, are censored earlier in their time from progression to death. The DSU notes that 

selection bias could be addressed by adjusting for prognostic covariates at the time of 

progression and informative censoring could be addressed by using inverse probability 

weighting. Such an analysis can only be undertaken using individual patient data and 

information on the prognostic variables at baseline. The DSU believes that without addressing 

selection and informative bias, it is not clear whether the PPS analysis provides unbiased 

conclusions. The DSU notes that it is possible that the response status (whether a patient has 

responded or not) of those who have not yet progressed or died has an impact on overall 

survival. To illustrate this point further, a hypothetical propensity in some patients to benefit 

from treatment long-term would make a long-term flattening of the survival curve plausible. 

The clinical experts and the company argued that gain in survival after disease progression 

would be plausible and would be consistent with the mechanism of action of nivolumab. 

The ERG applied its own approach to extrapolate OS based on Bagust and Beale[6]. Upon 

examination of the cumulative hazard plot, the ERG considered that long-term linear trends 

were established after 40 weeks in both trial arms. The ERG then estimated OS by applying 

the area under the curve (AUC) method using the trial data up to 40 weeks and using an 
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exponential curve fitted to the rest of the survival data thereafter. The ERG explains that the 

exponential curve was fitted from the final KM data point by successively adding additional 

data points and refitting the linear trend until the optimal fit was identified in terms of least-

squares minimisation (R2 maximisation). From the ERG’s description, it is not clear whether 

the individual patient data were reproduced from the digitised KM using the method described 

by Guyot et al.[7] and if the number of patients at risk at each observation were taken into 

account in the least-squares minimisation, or if all data points in the curve were considered 

equally significant. The latter option would not take into account the fact that the observations 

at the end of the KM curve have a higher uncertainty. It is also not clear whether any non-linear 

functions fitted the data better. The ERG states that quadratic functions did not result in a 

significantly better fit, but statistical significance might not be as relevant in this case as other 

measures of statistical fit (such as the BIC, which penalises models with a higher number of 

parameters). The cut-point after which the exponential is used to extrapolate OS was defined 

by the optimum linear fit to the data points in the KM tail using least-squares minimisation. A 

recent study reported by Davies et al.[8] show that Bagust and Beale[6]’s approach can be very 

sensitive to the cut-point chosen. However, the impact of using different cut-points was not 

explored in the ERG’s report. The clinical explanation provided by the ERG for long-term 

steady hazard rates happening only after 40 weeks in the trial was that patients with lower risk 

eventually dominate the population as the patients with high-risk die. However, the DSU notes 

that: if there are subgroups with different risks within the population, mixture models should 

be used; that no clinical explanation was provided as to why patients would be divided into two 

clearly separated risk groups and that the risk distribution is more likely to be a continuum 

across the population; that even if there were two separate groups with different constant risks, 

the overall risk would not be linear until the last one of the patients in the high-risk group died 

or was censored, which is unlikely to happen within the trial period unless the difference 

between the two risks is very high; and, that there is not enough evidence to assume that the 

risks for these two hypothetical subgroups to be constant. The ERG refers to the principle of 

parsimony to assume constant hazards unless such an assumption can be statistically rejected. 

The DSU notes that in order to provide a (in this case) conservative estimation, such an insight 

is valuable. However, in order to estimate the extrapolation that is most likely to be accurate, 

the model that best describes the available evidence and that has a better clinical plausibility 

should be preferred. 
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The DSU notes that the extrapolation of the hybrid KM/exponential approach is only based on 

a subset of the survival data, which might introduce bias and uncertainty in the extrapolation. 

The ERG argues that if all the survival data is used, the short survival experience of high-risk 

patients would dominate the estimation of future survival. However, the DSU notes that early 

survival data provides a valuable insight on how the hazard evolves over time, and that when 

using a hybrid KM/exponential extrapolation approach, the hazard of patients with a medium-

risk could dominate the estimation of low-risk patients’ survival. The ERG also notes the 

difficulty of fitting fully parametric models that accurately represent the early survival and still 

provide a plausible extrapolation of the unobserved long-term survival. The DSU 

acknowledges such a difficulty, but prefers fully parametric approaches that use all the 

available evidence, unless adequately justified by exceptional circumstances, and notes that 

alternatives to standard parametric models exist, such as flexible parametric models.  

The ERG noted that the evidence from CheckMate 003, being single arm, did not contest the 

conclusion of their PPS analysis, namely that there is no statistically significant gain in PPS 

for nivolumab compared with docetaxel. In addition, the ERG also noted that their 

extrapolation of survival fell within the confidence interval of the KM curve from CheckMate 

003 as provided in the company’s response to the first ACD. 

The committee concluded that the hybrid KM/exponential approach was more appropriate for 

extrapolating OS. The committee noted that the company-preferred log-logistic features an 

ever-decreasing hazard, which eventually falls below that of general mortality. Following the 

publication of the first ACD, the company added a cap so that the mortality hazard would not 

drop below that of the general population. However, the committee considered that the need 

for a cap implied that the log-logistic curve might be unsuitable for modelling OS in this case. 

The DSU notes that the committee-preferred approach uses a constant hazard and therefore 

fails to reflect the increasing mortality hazards with advancing age. The ERG argues that the 

age profile of surviving patients might be modified over time, countering the naturally expected 

increase in mortality. The DSU notes that when fitting curves to overall survival in advanced 

cancer trials, it is unlikely that the curve produced will capture the trend of general mortality 

hazard in the longer term. This is because mortality from cancer is orders of magnitudes higher 

than that of general mortality during the trial period and because trials are not long enough to 

capture the increase in general mortality. In such cases, the mortality observed in the trial could 

be the attributed solely to cancer after adjusting for the general mortality in the trial population. 

Consequently, general mortality could be included in the model separately. This way, curves 
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with ever decreasing hazards can be appropriately used to model cancer mortality if evidence 

to support decreasing hazards exists. However, the DSU agrees with the committee that 

evidence from CheckMate 017 is not conclusive to support the company’s approach. However, 

considerable uncertainty remains as to whether the hybrid KM/exponential extrapolation is 

more accurate than the company-preferred log-logistic or ‘intermediary’ curves. 

The committee considered that the evidence from the CheckMate 003 trial was not conclusive 

in supporting the company-preferred log-logistic curve over the hybrid KM/exponential 

extrapolation, as it considered that both extrapolations were consistent with longer-term 

survival results seen in the trial. In addition, it criticised the trial as being a limited source of 

corroboration as it adopted a single-arm design, it included people with either squamous or 

non-squamous NSCLC and included only a small population size at later time points. The DSU 

acknowledges that the CheckMate 003 population included patients of squamous and non-

squamous indications but considers that the size of the population including squamous and 

non-squamous patients (129 patients) is similar to that of CheckMate 017 (135).  

In their response to ACD2, the company provided updated OS data for CheckMate 003 and, upon 

request, separate KM curves for patients with squamous and non-squamous NSCLC. The DSU 

replicated the underlying individual patient data from KM curve for patients with squamous 

NSCLC using the method described by Guyot et al.[7] and plotted it against the three 

extrapolation methods being considered: the company’s preferred (log-normal), the 

‘intermediary’ curve (generalised gamma) and the hybrid KM/exponential. As shown in  
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Figure 1, the ERG’s extrapolation of OS lies outside the confidence interval of the KM curve from 

CheckMate 003. However, the DSU advises caution in interpreting this result, as the confidence 

interval of the replicated KM curve is only an approximation.  
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Figure 1 also shows that the KM curve from CheckMate 017 (see the first part of the hybrid 

KM/exponential) is very similar to that of patients with squamous NSCLC in CheckMate 003. 
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Figure 1: KM of patients with squamous NSCLC in CheckMate 003 plotted against the different 

extrapolations of OS based on CheckMate 017 

  

 

 

 

 

 

 

 

 

 

The DSU is aware of potential differences between the populations in CheckMate 017 and 

CheckMate 003 but notes that shapes of the KMs are very similar in both trials for the 

squamous population. The DSU acknowledges that the population of CheckMate 003 is 

relatively small, especially when only squamous patients are considered. However, the DSU 

considers that the evidence from CheckMate 003 supports the appropriateness of a curve with 

decreasing hazards.  

The DSU believes that the existing evidence, especially the external evidence from CheckMate 

003, supports the use of a function with decreasing hazards for nivolumab on squamous 

NSCLC. However, the DSU notes that the linearity of the long-term hazard cannot be rejected 

and that the hybrid KM/exponential extrapolation provides a good fit to the observed survival 

data. This implies that if the hazard is decreasing over time, it is decreasing at a very slow pace. 

Under such high uncertainty, the DSU has a slight preference towards the company-proposed 

‘intermediary’ generalised gamma curve, as it reflects a slowly decreasing hazard, but without 

the optimistic extrapolation estimated by the long tail of the log-logistic. However, the DSU 

notes that the committee-preferred hybrid KM/exponential extrapolation approach is necessary 

to assess the considerable uncertainty on OS extrapolation. 
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2.2. NON-SQUAMOUS NSCLC (ID900) 

In their original submission, the company followed a structured process following the DSU 

TSD for survival analysis to choose an OS extrapolation curve. In their original submission, 

the company expressed its preference towards a generalised gamma curve for extrapolation 

based on goodness-of-fit statistics, clinical plausibility, visual examination and external data 

validation. A key factor in choosing the generalised gamma was that, based on the mentioned 

criteria, it provided a good fit to both treatment arms (nivolumab and docetaxel). The DSU 

notes that the company’s claim of immune-oncologics having a different hazard progression 

compared with chemotherapy may have justified using different functions for each arm, 

especially given that throughout the appraisal, the company has presented updated evidence on 

long-term survival from CheckMate 003 to support their selection of a function with a 

decreasing hazard.  

After consultation, partly because of criticism from the committee and partly due to the 

availability of 24-month data, the company adopted a log-normal curve in their base case 

arguing that it had a better statistical fit than the generalised gamma. In their response to the 

ACD2 [9], the company have returned to a new generalised gamma, termed the ‘intermediary’ 

curve, as it provides a compromise between the optimistic extrapolation of the company-

preferred log-normal and the committee-preferred hybrid KM/exponential approach. The 

company specified that it was the new curve fulfilled the criteria that the predicted mortality 

was always greater than general mortality and that predicted OS was always higher than PFS. 

However, the company provided no additional information on the new curve’s fit to the data 

or how it calculated the new curve.  

The ERG identified two subgroups, (i) patients who received post-progression treatment and 

(ii) patients who did not receive post-progression treatment, and fitted lines to the cumulative 

hazard plots of these subgroups starting at 8 and 12 months respectively. The ERG then applied 

a mixed exponential approach, consisting of applying different hazards to the different 

subgroups. The DSU notes that the ERG did not compare linear fits against non-linear ones 

and that the impact of the chosen cut-points was not assessed in sensitivity analyses. The ERG 

noted that its approach resulted in a very similar curve to the 2-knot spline explored by the 

company, which had the best statistical fit (AIC and BIC) for nivolumab. However, the curves 

in Figure 32 of the CS and Figure 20 in the ERG’s report differ after 4.5 years. The ERG 

considered that the evidence from CheckMate 003 did not invalidate its original approach, 

because: (i) the ERG understood that the survival data from the Checkmate 003 trial could not 



 
17 

be used to validate the company’s OS projections due to the differing survival profiles between 

the two trials (see Figure 2); and, (ii) the ERG claimed, based on fitting a line to a cumulative 

hazard plot, that mortality hazard  was also linear in the CheckMate 003 trial after 15 months. 

The DSU notes that the linear fit was not compared against non-linear fits and that it is unclear 

why the hazard was assumed to be linear. 

Figure 2: KM curves for nivolumab in CheckMate 003 and CheckMate 057 (replicated from 

Figure 17 in the ERG report) 

 

 

 

 

 

 

 

 

 

 

The committee criticised the company’s use of functions with an ever-decreasing mortality rate 

(generalised gamma and the log-normal), which the company considered to be supported by 

the cumulative hazard plots of single-arm CheckMate 003. The committee argued against 

curves with decreasing hazard-rates because it did not consider that the evidence was 

conclusive enough to support a decreasing hazard and because these curves reach a point 

whereby the mortality risk of patients on nivolumab is estimated to be lower than that of the 

general population. However, the DSU notes that the hybrid KM/exponential, which assumes 

a constant hazard of death, also fails to reflect the increasing mortality hazard with advanced 

age.  

The company modelled OS for the comparison of nivolumab versus nintedanib plus docetaxel 

by applying a hazard ratio (based on survival data from LUME-Lung 1 trial [10]) to the 

comparator arm. The ERG noted that the proportional hazards assumption did not hold and 

noted that applying hazard ratios to an accelerated failure model such as the log-normal is not 

appropriate. Therefore, the ERG undertook its own approach, consisting of an unadjusted 
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indirect comparison in order estimate overall survival for nivolumab compared with nintedanib 

plus docetaxel. The committee noted that the unadjusted comparison had limitations but it 

concluded that the ERG’s approach was more plausible than the company’s. The committee 

considered that the same issues regarding the extrapolation of OS also affected this comparison 

and concluded that the ERG’s approach was more appropriate. 

The DSU agrees with the committee and the ERG in that the available evidence does not 

support the choice of a decreasing-hazard function as preferred method for OS extrapolation 

of patients with non-squamous NSCLC. The DSU agrees with the ERG that the differences 

between the KM curves from Checkmate 057 and CheckMate 003 as shown in Figure 2 suggest 

that the differences between these trials are significant. It is worth noting that the population 

of CheckMate 003 was divided into three dosing regimes: 1mg/kg, 3mg/kg (as in CheckMate 

057) and 10 mg/kg. Gettinger et al.[11] show that the OS was significantly higher in patients 

with non-squamous NSCLC on 3mg/kg (median OS 18.2 months) compared with those on 

1mg/kg (9.9 months) and 10 mg/kg (7.4 months). The DSU notes that the higher survival of 

the 3mg/kg subgroup could explain the higher survival observed in CheckMate 057 in the first 

two years. The difference in overall survival between the treatment groups would also explain 

the non-linear hazard observed in CheckMate 003 in the non-squamous population. Such a 

difference in survival was not observed amongst subgroups in the squamous population of 

CheckMate 003 (median OS of 9.2, 8.0, 10.5 months for 1mg/kg, 3mg/kg, 10mg/kg 

respectively)[11]. Therefore, the DSU concludes that the survival evidence from CheckMate 

003 for the non-squamous population is highly confounded and cannot be directly applied to 

the decision problem. 

In addition, the DSU considers that the company’s extrapolation of OS for nintedanib plus 

docetaxel is inappropriate for the reasons stated by the company and the ERG. Consequently, 

considering its limitations noted by the company and the committee, the DSU prefers the 

committee-preferred hybrid KM/exponential to OS extrapolation for patients with non-

squamous NSCLC. However, the DSU believes that the company’s ‘intermediary’ curve 

should be used to assess the uncertainty around the ICER for nivolumab compared with 

docetaxel and nintedanib plus docetaxel. 
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3. DURATION OF TREATMENT 

The company argues that given the mechanism of action of nivolumab, it is not appropriate to 

treat patients until disease progression, as is common with other cancer therapies. Therefore, 

the company proposed a 2-year stopping rule according to which patients would be on 

treatment for a maximum timespan of two years. The company noted that the Scottish 

Medicines Consortium (SMC) have recommended nivolumab in the treatment of squamous 

NSCLC under the condition that a 2-year stopping rule is applied. 

The committee noted that the summary of product characteristics for nivolumab did not include 

a 2-year stopping rule. The committee therefore considered that it was unlikely that clinicians 

would apply such a stopping rule if they believed that the patient was still benefitting from the 

treatment. The committee concluded that it was uncertain of the application of a stopping rule 

in clinical practice and the assumption should not be applied to the economic modelling.  

In addition, no stopping rule was applied in the pivotal clinical trials (CheckMate 017 for 

squamous and CheckMate 037 for non-squamous) used to estimate the efficacy of the drugs. 

The company noted that in the Checkmate 003 trial, a stopping rule of 96 weeks (1.8 years) 

was applied and that 6 out of 7 patients who had a response to treatment (complete or partial) 

maintained that response beyond 96 weeks. The DSU notes that the durability of this 

response is unclear and it is unclear whether patients who stopped treatment had the same 

benefit as those who continued treatment. The DSU notes that, as shown in   
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Figure 3, the hazard does not seem to increase after 1.8 years, which would suggest that patients 

in CheckMate 003 who stopped treatment after that time did not suffer an increased hazard 

after treatment discontinuation. However, remaining on treatment might have decreased the 

hazard even further and as discussed previously, it is unclear whether the hazard in CheckMate 

003 is affected by the different dosage regimens and therefore whether it can be used to inform 

the decision problem.  
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Figure 3: Cumulative hazard plot of all patients on nivolumab in CheckMate 003 

 

 

 

 

 

 

 

 

 

 

The company also noted that an ongoing study (Checkmate 153) is investigating a 1-year 

stopping rule; the initial results of this study are due to be published in 2017. The DSU notes 

that the results from CheckMate 153 could help reduce the uncertainty around the impact of 

the 2-year stopping rule on health gains. However, given the current uncertainty, the DSU 

believes that assuming that all patients will stop treatment after 2 years and that they will keep 

the same benefits as whilst on treatment in the base case is likely to be unreasonably optimistic.  

In their responses to both ACD2s [5, 9], the company referred to a recent appraisal, 

“Pembrolizumab for treating PD-L1-positive non-small-cell lung cancer after 

chemotherapy”[12], where pembrolizumab was recommended with a 2-year stopping rule. The 

DSU notes that the company’s base case assumed 25% of patients would continue  on treatment 

after two years and that scenario analyses were presented where 100% remained on treatment 

after two years.  
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4. CONCLUSIONS 

Overall survival 

The evidence on OS for the squamous population is not conclusive to reject a long-term steady 

hazard but clinical plausibility and the external evidence from CheckMate 003 might justify a 

slight preference towards the use of a slowly decreasing hazards function for the squamous 

indication. The DSU considers that the ‘intermediary’ curve proposed by the company provides 

the most plausible extrapolation of the three considered, as it features a compromise between 

the company’s preferred log-logistic and the hybrid KM/exponential approach featuring long-

term constant hazards. However, the hybrid KM/exponential approach should be used in 

exploratory analyses to assess the considerable remaining uncertainty on the OS extrapolation. 

On the other hand, the DSU considers that the available evidence for the non-squamous 

indication is not supportive of the use of a decreasing hazards function. The DSU notes that 

this apparent inconsistency might be a shortcoming of the available evidence and it might be 

clinically implausible to have different hazard progressions across indications. Therefore, the 

the DSU prefers the hybrid KM/mixed exponential for the base-case analysis for the non-

squamous indication and recommends the use of the ‘intermediary’ curve to assess the 

uncertainty on OS extrapolation. 

 

2-year stopping rule 

The DSU notes that even if the mechanism of action of nivolumab might explain a sustained 

benefit after treatment discontinuation and even if the clinicians were willing to adhere to the 

stopping rule proposed by the company, there is no comparative evidence available of the 

effectiveness of nivolumab after treatment discontinuation. In addition, efficacy and cost 

estimate should come from a single source and the stopping rule was not applied in CheckMate 

017 and CheckMate 057. Therefore, the DSU believes that assuming that patients will 

experience the same benefit after treatment discontinuation is unreasonably optimistic and such 

an assumption should not be included in the base case analysis. However, the assumption 

should be considered in a scenario analysis for a comprehensive assessment of the uncertainty. 
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National Institute for Health and Care Excellence 

10 Spring Gardens 

London 

SW1A 2BU 

 

20th March 2017 

 

 

Dear Sir / Madam, 

 

Thank you for the opportunity to respond to the Decision Support Unit’s (DSU) report 

for the ongoing single technology appraisal (STA) for nivolumab in previously treated 

locally advanced or metastatic squamous non-small-cell lung cancer [ID811].  

 

We welcome the comments that the DSU have provided, and given the body of 

evidence that was available to them at the time of review they are fair and accurate. 

We now have additional long term overall survival data from the key clinical trial 

(CheckMate 017) that manages much of the uncertainty associated with the long 

term benefit associated with nivolumab. Therefore the assumptions on which the 

requested analysis are run, should be updated in-line with this new data. For 

completeness and transparency the rest of the results are also presented 

 

BMS is keen to continue working with NICE to find a mutually agreeable way forward 

that will allow nivolumab to be used in the patient group envisaged by the license in 

both England and Wales. 

 

 

Kind Regards, 

 

XX X XX X XX 

Health Economics and Outcomes Research 

Bristol-Myers Squibb Company  



Introduction 

The last appraisal committee meeting (ACM) for ID811 was held on 10th August 

2016. A negative ACD was subsequently published on October 14th 2016. Since this 

time a proposal has been shared with NICE where a number of pricing solutions 

were discussed, as well as the initial presentation of an intermediary OS curve 

(generalised gamma) which lay between the two approaches – BMS base case (log-

logistic) and the ERG (exponential). The DSU were then asked to provide their 

opinion on this approach, and BMS welcome their comments, as well as the 

pragmatism NICE has shown in involving them. 

We are pleased that the long term benefit of nivolumab has been acknowledged in 

the ACD2 as well as the DSU report. We also understand that there is uncertainty 

associated with the modelling of this benefit (which is an inherent part of any cost-

effectiveness modelling), especially given the maturity of data that was available at 

the last ACM. XX X XX X XX X XX X XX X XX X XX X XX X XX X XX X XX X 

XX X XX X XX X XX X XX X XX X XX X XX X XX X XX X XX X XX X XX X XX 

X XX X 

 

Additional Data 

The pivotal trial in this appraisal – CheckMate 017 is a phase III randomised 

controlled trial. At the time of the DSU review, only 2-year data were available. Since 

then, a survival sweep has been conducted which collected the proportion of patients 

that are still alive in this trial. The Kaplan-Meier curves are presented below, all the 

patients have been in the trial for a minimum of 3 years, see figure 1. Previously 

patients with advanced and metastatic relapsed squamous NSCLC were expected to 

have a median overall survival of 6 months with current standard of care.  

This additional data from CheckMate 017 demonstrates the superiority of nivolumab 

over docetaxel in these patients, and XX X XX X XX X XX X XX X XX X XX X XX 

X XX X XX X XX X XX X XX X XX X XX X (Figure 1).  

To further support this, 5-year overall survival data from the phase I clinical trial 

CheckMate 003 are also presented (Figure 2). Checkmate 017 had a greater 

percentage of patients with stage IIIB disease (21.6%) compared to Checkmate 003 

(7.4%) so the patients in CheckMate 003 are unlikely to have a better prognosis to 

those in Checkmate 017. The other patient characteristics are similar across the 2 

studies and do not clearly show a favourable population in one study versus the 

other. (see appendix A). 

Previously the committee had only seen 4-year data from this trial. Based on visual 

inspection, the shape of this curve is similar to that of the curve presented for 

CheckMate 017, and given that there is no clear clinical rationale as to why these 

should diverge, it can be assumed that they both support the log-logistic curve (BMS 

base case).  



XX X XX X XX X XX X XX X XX X XX X XX X  

 

  



XX XX XX XX XX XX XX XX XX XX XX XX XX XX 

 

As can be seen from table 1, there is a similarity of data across studies that supports 

the approach of using CheckMate 003 OS results to validate the survival 

extrapolation in CheckMate 017 and 057, the log-logistic curve. Patient 

characteristics are similar across the 3 studies and do not clearly show a favourable 

population in one, versus the others. 

The percentage of patients surviving at available milestones is very similar or better 

when compared to 003 across landmarks available to date. XX XX XX XX XX XX 

XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX 

XX XX XX XX as seen with immunotherapy treatment in lung and melanoma (Figure 

1). Given that there is no clear clinical rationale as to why these should diverge, it 

can be assumed that they both support the log-logistic curve (BMS base case). 

 

As shown in table 1, the data clearly shows a similar pattern with nivolumab across 

the studies. Nivolumab response rates are substantially higher than with docetaxel in 

the two phase 3 studies, and are within a narrow range (17.1 to 20%). In addition, 

the duration of response with nivolumab in each of the 3 studies was similar (17.0 to 

25.4 months), and, consistent with the durability of benefit with immune-oncology in 

melanoma and now NSCLC, this duration was 3 to 4 times what was observed with 

docetaxel in CheckMate 017 and 057 (5.6 to 8.4 months). 



 

Table 1: Summary of response rates, duration of response, and OS rates from 
CheckMate 003, 017, and 057 

 

 Nivolumab Docetaxel 

CheckMate 003 017 057 017 057 

Response 

ORR 17.1 % 20.0 % 19.2 % 8.8% 12.4% 

Median DOR 
(months) 

17.0 months 25.2 months 17.2 months 5.4 months 5.6 months 

      

Overall Survival % (Number at risk) 

6 months OS 65.9 (83) 63.7 (86) 66.4 (194) 50.4 (69) 67.9 (195) 
12 months OS 41.8 (48) 42.2 (57) 50.7 (148) 24.1 (33) 39.3 (112) 
18 months OS 31.2 (35) 28.1 (38) 39.2 (112) 12.4 (17) 23.5 (67) 
24 months OS 24.8 (26) 23.0 (31) 28.7 (82)) 8.0 (11) 16.1 (46) 
36 months OS 18.4 (12) XX XX XX XX XX XX XX XX 5.8 (8) 9.4 (26) 

48 months OS XX XX XX XX NA NA   

60 months OS XX XX XX XX NA NA   

  



Pertinence of additional data to the decision problem 

 

The 3-year OS data from CheckMate 017 and 5 year OS data from CheckMate 003 

confirm that the extrapolation as originally submitted by BMS (log-logistic) is valid, 

and in fact underestimates the benefit nivolumab brings patients, see table 2, figure 

3 and 4. Therefore the log-logistic extrapolation should be considered as the base 

case for decision making.  

As requested by NICE, results with the intermediary curve (generalised gamma) are 

also provided, but we urge the committee, in light of this additional long term data to 

consider this as a worst case scenario. 

We agree with the DSU that a function that takes into account a decreasing hazard 

should be used to assess long term benefit of nivolumab in squamous NSCLC. We 

believe that a log-logistic curve should be used, and this is further supported by the 

additional data now available. 

In addition a clinical consensus statement has been written and signed where a 

number of practicing oncologists confirmed that it would be inappropriate to assume 

that patients on an immuno-therapy should be considered to have a constant 

mortality rate.  

A similar long term effect, has been observed in other tumours - most notably 

nivolumab for melanoma and renal cell carcinoma (RCC), both of which have been 

appraised and recommended for use by NICE. This has also been seen in another 

immuno-therapy, ipilimumab in melanoma. 

The survival rates from CheckMate 017 and CheckMate 003, as well as the 

proportion of patients alive in the models (dependant on which extrapolation used) is 

presented in table 2. 

  



Table 2: Survival rates from the clinical trials and estimates from the three modelling 

approaches 

Data 

Source Curve 

Proportion Alive 
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Squamous  

CheckMate 

017 

 
42% 23% XX XX XX XX 

   

CheckMate 

003 

 
42% 24% 18% XX XX XX XX 

  

         

Model 

estimates 

for 

nivolumab 

OS 

BMS  

Log-logistic 
42.34% 23.53% 16.08% 12.17% 9.77% 4.90% 3.26% 

Intermediary 

Generalised 

gamma 

43.31% 22.56% 13.53% 8.82% 6.08% 1.51% 0.55% 

ERG 

Exponential 

42.22% 23.25% 11.79% 6.23% 3.30% 0.14% 0.01% 

*based on limited censored observations 

 

XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX 

XX XX XX XX XX XX XX XX XX  

 

 

 

 

Figure 4: Survival rates from the key clinical trials as well as the estimates from the 

three modelling approaches (years 0-5) 

 

 

 

 

 

Methods 

Patients in CheckMate 017 were treated as long as clinical benefit was observed or 

until treatment was no longer tolerated by the patient. Based on the mode of action 

of nivolumab BMS has proposed to NICE that it would be used for a maximum of 2 



years at which point treatment would be stopped. This approach was accepted in the 

recent pembrolizumab appraisal for NSCLC which has a similar mode of action [TA 

428]. 

The committee raised concerns that the clinical benefit of nivolumab might be 

expected to decline at 2 years when the maximum treatment duration has been 

reached – a treatment waning effect. CheckMate 003 had a treatment stopping rule 

at 96-weeks and argues against treatment waning post stopping.  In CheckMate 003, 

14 out of 16 patients were still alive at 5 years, they remained off any therapy and 

have maintained their response. 

As can be seen in table 2, there is a decrease in OS in CheckMate 003 of 6% from 2 

years to 3 years and then a subsequent decrease of X%. Looking at the BMS base 

case there is already a decrease in the OS from 2 years to 3 years of 7.45%. Then 

there is a further decrease of 3.91% at 3 years.  

BMS therefore argues that a treatment waning effect has already been taken into 

account in the BMS base-case and there is no need to add in an additional decrease 

in OS after 2 years.  

In the intermediary curve there is a larger decrease of 9.03% at 2 years already 

included which BMS views as a worst case scenario. 

Despite this, BMS have been requested to consider 3 treatment waning scenarios 

where the treatment effect is reduced at 3, 5, and 10 years. These results are 

presented below. It should be noted however that the reduction at 3, 5, and 10 years 

should not be considered if a 2 year stopping rule is not implemented because the 

patient is still on treatment, the results of this are provided but greyed out. 

One of the scenarios that NICE wishes to explore is the impact of varying the 

number of patients that remain on treatment after 2 years. This is despite our 

confidence that the NHS will have the appropriate systems to control this as 

discussed in the ACD of pembrolizumab for NSCLC [ID 840].  

BMS is confident that at 2 years patients will stop therapy, however we have 

provided a scenario below which reflects the proportion of patients remaining on 

treatment after 2 years in CheckMate 017 - 8%.  



Results 

As requested by NICE, the following tables have been populated with results that reflect the assumptions presented in table 3. It 

should be noted however that given the new data that is now available, we present two sets of results – the BMS base case and 

the intermediary worst case. The PFS extrapolation requested is not the assumption which BMS preferred but we have provided 

this analysis as requested. 

Table 3: Comparison of the assumptions used to populate the results tables below 

 

 

 

 

 Table 4:  

BMS Base case 

Table 5:  

Intermediary worst case 

Table 6: 

 BMS Base case 

Table 7:  

Intermediary worst case 

Utility values PFS: 0.693 

PD: 0.509 

PFS: 0.693 

PD: 0.509 

PFS: 0.693 

PD: 0.509 

PFS: 0.693 

PD: 0.509 

PFS 

Extrapolation 

Exponential from 

2.2 months 

Exponential from 2.2 

months 

Exponential from 2.2 

months 

Exponential from 2.2 

months 

OS Extrapolation Log-logistic Generalised gamma Log-logistic Generalised gamma 

PAS XX XX XX XX XX XX XX XX 

Melanoma / RCC 

Credit 

Not included Not included included included 



Table 4: Base case results as requested by NICE (BMS – Log-logistic) 

  
 

Continued 

treatment effect 

over lifetime for 

patient after 2 

years stopping rule 

applied 

Continued treatment 

effect over 10 years for 

patient after 2 years 

stopping rule applied, 

and then no more 

treatment effect 

Continued treatment effect 

over 5 years for patient after 

2 years stopping rule applied, 

and then no more treatment 

effect 

Continued treatment effect 

over 3 years for patient after 2 

years stopping rule applied, 

and then no more treatment 

effect 

100% continue treatment 

after 2 years (no stopping 

rule) 

Inc. Costs: £35,248 

Inc. QALYs: 0.58 

 

ICER: £60,304 

PSA: £60,165 

Inc. Costs: £35,042 

Inc. QALYs: 0.57 

 

ICER: £61,033 

PSA:61,470 

Inc. Costs: £34,086 

Inc. QALYs: 0.54 

 

ICER: £63,025 

PSA:64,038 

Inc. Costs: £32,714 

Inc. QALYs: 0.51 

 

ICER: £64,224 

PSA:£64,635 

25% continue treatment 

after 2 years (no stopping 

rule, or implementation of a 

stopping rule but some 

patients do continue) 

Inc. Costs: £30,295 

Inc. QALYs: 0.58 

 

ICER: £51,831 

PSA: £51,896 

Inc. Costs: £30,102 

Inc. QALYs: 0.57 

 

ICER: £52,430 

PSA: £53,361 

Inc. Costs: £29,387 

Inc. QALYs: 0.54 

 

ICER: £54,337 

PSA: £54,475 

Inc. Costs: £28,591 

Inc. QALYs: 0.51 

 

ICER: £56,131 

PSA: £56,312 

8% continue treatment after 

2 years (no stopping rule, or 

implementation of a 

stopping rule but some 

patients do continue) 

Inc. Costs: £29,173 

Inc. QALYs: 0.58 

 

ICER: £49,910 

PSA: £50,009 

Inc. Costs: £28,982 

Inc. QALYs: 0.57 

 

ICER: £50,479 

PSA: 50,937 

Inc. Costs: £28,322 

Inc. QALYs: 0.54 

 

ICER: £52,368 

PSA: £52,841 

Inc. Costs: £27,657 

Inc. QALYs: 0.51 

 

ICER: £54,296 

PSA: £54,123 

0% continue treatment after 

2 years (full implementation 

of the stopping rule) 

Inc. Costs: £28,645 

Inc. QALYs: 0.58 

 

ICER: £49,006 

PSA: £49,171 

Inc. Costs: £28,456 

Inc. QALYs: 0.57 

 

ICER: £49,562 

PSA: £50,112 

Inc. Costs: £27,821 

Inc. QALYs: 0.54 

 

ICER: £51,441 

PSA: 51,633 

Inc. Costs: £27,217 

Inc. QALYs: 0.51 

 

ICER: £53,433 

PSA: £54,178 



Table 5: Worst case as requested by NICE (Intermediary – Generalised gamma)  

  
Continued 

treatment effect 

over lifetime for 

patient after 2 

years stopping rule 

applied 

Continued treatment 

effect over 10 years for 

patient after 2 years 

stopping rule applied, 

and then no more 

treatment effect 

Continued treatment effect 

over 5 years for patient after 

2 years stopping rule applied, 

and then no more treatment 

effect 

Continued treatment effect 

over 3 years for patient after 2 

years stopping rule applied, 

and then no more treatment 

effect 

100% continue treatment 

after 2 years (no stopping 

rule) 

Inc. Costs: £32,383 

Inc. QALYs: 0.43 

 

ICER: £74,538 

PSA: £71,7630 

Inc. Costs: £32,303 

Inc. QALYs: 0.43 

 

ICER : £74,938 

PSA: £73,737 

 

Inc. Costs: £31,719 

Inc. QALYs: 0.42 

 

ICER : £75,988 

PSA: £74,026 

Inc. Costs: £30,643 

Inc. QALYs: 0.40 

 

ICER : £76,326 

PSA: £74,400 

25% continue treatment 

after 2 years (no stopping 

rule, or implementation of a 

stopping rule but some 

patients do continue) 

Inc. Costs: £27,431 

Inc. QALYs: 0.43 

 

ICER : £63,138 

PSA: £61,613 

Inc. Costs: £27,363 

Inc. QALYs: 0.43 

 

ICER : £63,479 

PSA: £62,023 

Inc. Costs: £27,020 

Inc. QALYs: 0.42 

 

ICER : £64,732 

PSA: £62,995 

Inc. Costs: £26,520 

Inc. QALYs: 0.40 

 

ICER : £66,057 

PSA: £65,023 

8% continue treatment after 

2 years (no stopping rule, or 

implementation of a 

stopping rule but some 

patients do continue) 

Inc. Costs: £26,308 

Inc. QALYs: 0.43 

 

ICER: £60,554 

PSA: £59,632 

Inc. Costs: £26,244 

Inc. QALYs: 0.43 

 

ICER: £60,881 

PSA: £58,947 

Inc. Costs: £25,955 

Inc. QALYs: 0.42 

 

ICER: £62,180 

PSA: 60,702 

Inc. Costs: £25,586 

Inc. QALYs: 0.40 

 

ICER: £63,730 

PSA: £62,195 

0% continue treatment after 

2 years (full implementation 

of the stopping rule) 

Inc. Costs: £25,780 

Inc. QALYs: 0.43 

 

ICER : £59,338 

PSA: £58,043 

Inc. Costs: £25,717 

Inc. QALYs: 0.43 

 

ICER : £59,659 

PSA: £58,043 

 

Inc. Costs: £25,454 

Inc. QALYs: 0.42 

 

ICER : £60,980 

PSA: £59,426 

Inc. Costs: £25,146 

Inc. QALYs: 0.40 

 

ICER : £62,634 

PSA: £60,882 



Table 6: ERG curve results as requested by NICE (Exponential) 

 

 
Continued 

treatment effect 

over lifetime for 

patient after 2 

years stopping rule 

applied 

Continued treatment 

effect over 10 years for 

patient after 2 years 

stopping rule applied, 

and then no more 

treatment effect 

Continued treatment effect 

over 5 years for patient after 

2 years stopping rule applied, 

and then no more treatment 

effect 

Continued treatment effect 

over 3 years for patient after 2 

years stopping rule applied, 

and then no more treatment 

effect 

100% continue treatment 

after 2 years (no stopping 

rule) 

Inc. Costs: £31,378 

Inc. QALYs: 0.38 

ICER: £82,071 

Probabilistic ICER: 

£81,940 

Inc. Costs: £31,358 

Inc. QALYs: 0.38 

ICER: £82,040 

Probabilistic ICER: 

£82,013 

Inc. Costs: £30,988 

Inc. QALYs: 0.38 

ICER: £81,616 

Probabilistic ICER: £81,725 

Inc. Costs: £30,075 

Inc. QALYs: 0.37 

ICER: £80,804 

Probabilistic ICER: £80,712 

25% continue treatment 

after 2 years (no stopping 

rule, or implementation of a 

stopping rule but some 

patients do continue) 

Inc. Costs: £26,425 

Inc. QALYs: 0.38 

ICER: £69,117 

Probabilistic ICER: 

£69,344 

Inc. Costs: £26,419 

Inc. QALYs: 0.38 

ICER: £69,117 

Probabilistic ICER: 

£68,934 

Inc. Costs: £26,289 

Inc. QALYs: 0.38 

ICER: £69,240 

Probabilistic ICER: £69,337 

Inc. Costs: £25,952 

Inc. QALYs: 0.37 

ICER: £69,727 

Probabilistic ICER: £69,791 

8% continue treatment after 

2 years (no stopping rule, or 

implementation of a 

stopping rule but some 

patients do continue) 

Inc. Costs: £25,302 

Inc. QALYs: 0.38 

ICER: £66,180 

Probabilistic ICER: 

£65,959 

Inc. Costs: £25,299 

Inc. QALYs: 0.38 

ICER: £66,188 

Probabilistic ICER: 

£66,277 

Inc. Costs: £25,224 

Inc. QALYs: 0.38 

ICER: £66,435 

Probabilistic ICER: £66,654 

Inc. Costs: £25,018 

Inc. QALYs: 0.37 

ICER: £67,217 

Probabilistic ICER: £67,177 

0% continue treatment after 

2 years (full implementation 

of the stopping rule) 

Inc. Costs: £24,774 

Inc. QALYs: 0.38 

ICER: £64,799 

Probabilistic ICER: 

£64,947 

Inc. Costs: £24,772 

Inc. QALYs: 0.38 

ICER: £64,810 

Probabilistic ICER: 

£64,533 

Inc. Costs: £24,723 

Inc. QALYs: 0.38 

ICER: £65,115 

Probabilistic ICER: £65,375 

Inc. Costs: £24,578 

Inc. QALYs: 0.37 

ICER: £66,035 

Probabilistic ICER: £66,060 



 

Simple PAS – RCC / Melanoma Credit 

At the nivolumab ACM in August 2016, the committee discussed whether the impact 

of wider benefit to the NHS could be taken into account because the simple discount 

agreed to would apply across all indications. This approach also was acknowledged 

in the recent appraisal of pembrolizumab for NSCLC and included in Section 4.18 of 

the FAD (TA428), which states: 

“[the committee] was also aware that there would be a wider benefit to the NHS 

because the simple discount agreed in the patient access scheme would apply 

across all indications.” 

With this argument both nivolumab for melanoma and RCC would be available with a 

xx% discount, resulting in a lower treatment costs for these indications. To account 

for these savings, the melanoma and RCC cost-effectiveness models were run at the 

cost-effective PAS levels (XX and XXX, respectively) and then again at XXX. The 

difference in cost per melanoma or RCC patient treated with nivolumab then was 

weighted for size of patient population and subtracted from the incremental costs in 

the models used to derive the incremental cost-effectiveness ratios (ICERs) for the 

NSCLC indications of nivolumab. BMS have also presented scenarios (Table 6 and 

7) where a credit from melanoma and RCC is applied (given that the PAS will apply 

across all licensed indications of nivolumab). 

  



Table 7: Base case results as requested by NICE (BMS log-logistic including credit) 

 

 
Continued 

treatment effect 

over lifetime for 

patient after 2 

years stopping rule 

applied 

Continued treatment 

effect over 10 years for 

patient after 2 years 

stopping rule applied, 

and then no more 

treatment effect 

Continued treatment effect 

over 5 years for patient after 

2 years stopping rule applied, 

and then no more treatment 

effect 

Continued treatment effect 

over 3 years for patient after 2 

years stopping rule applied, 

and then no more treatment 

effect 

100% continue treatment 

after 2 years (no stopping 

rule) 

Inc. Costs: £32,866 

Inc. QALYs: 0.58 

 

ICER: £56,229 

PSA: £56,939 

Inc. Costs: £32,660 

Inc. QALYs: 0.57 

 

ICER: £56,884 

PSA: £56,872 

Inc. Costs: £31,704 

Inc. QALYs: 0.54 

 

ICER: £58,620 

PSA: £58,949 

Inc. Costs: £30,332 

Inc. QALYs: 0.51 

 

ICER: £59,548 

PSA: £60,818 

25% continue treatment 

after 2 years (no stopping 

rule, or implementation of a 

stopping rule but some 

patients do continue) 

Inc. Costs: £27,913 

Inc. QALYs: 0.58 

 

ICER: £47,756 

PSA: £47,956 

Inc. Costs: £27,720 

Inc. QALYs: 0.57 

 

ICER: £48,281 

PSA: £48,542 

Inc. Costs: £27,005 

Inc. QALYs: 0.54 

 

ICER: £49,932 

PSA: £50,264 

Inc. Costs: £26,209 

Inc. QALYs: 0.51 

 

ICER: £51,454 

PSA: £52,163 

8% continue treatment after 

2 years (no stopping rule, or 

implementation of a 

stopping rule but some 

patients do continue) 

Inc. Costs: £26,791 

Inc. QALYs: 0.58 

 

ICER: £45,835 

PSA: £46,047 

Inc. Costs: £26,600 

Inc. QALYs: 0.57 

 

ICER: £46,331 

PSA: £46,875 

Inc. Costs: £25,940 

Inc. QALYs: 0.54 

 

ICER: £47,963 

PSA: £48,489 

Inc. Costs: £25,275 

Inc. QALYs: 0.51 

 

ICER: £49,620 

PSA: £50,492 

0% continue treatment after 

2 years (full implementation 

of the stopping rule) 

Inc. Costs: £26,263 

Inc. QALYs: 0.58 

 

ICER: £44,931 

PSA: £45,434 

Inc. Costs: £26,074 

Inc. QALYs: 0.57 

 

ICER: £45,413 

PSA: £46,194 

Inc. Costs: £25,439 

Inc. QALYs: 0.54 

 

ICER: £47,037 

PSA: £47,133 

Inc. Costs: £24,835 

Inc. QALYs: 0.51 

 

ICER: £48,756 

PSA: £49,333 



Table 8: Intermediary results (worst-case scenario) as requested by NICE (generalised gamma including credit) 

 

 
Continued 

treatment effect 

over lifetime for 

patient after 2 

years stopping rule 

applied 

Continued treatment 

effect over 10 years for 

patient after 2 years 

stopping rule applied, 

and then no more 

treatment effect 

Continued treatment effect 

over 5 years for patient after 

2 years stopping rule applied, 

and then no more treatment 

effect 

Continued treatment effect 

over 3 years for patient after 2 

years stopping rule applied, 

and then no more treatment 

effect 

100% continue treatment 

after 2 years (no stopping 

rule) 

Inc. Costs: £30,001 

Inc. QALYs: 0.43 

 

ICER: £69,055 

PSA: £67,198 

Inc. Costs: £29,921 

Inc. QALYs: 0.43 

 

ICER: £69,412 

PSA: £67,915 

Inc. Costs: £29,337 

Inc. QALYs: 0.42 

 

ICER: £70,282 

PSA: £68,700 

Inc. Costs: £28,261 

Inc. QALYs: 0.40 

 

ICER: £70,393 

PSA: £68,686 

25% continue treatment 

after 2 years (no stopping 

rule, or implementation of a 

stopping rule but some 

patients do continue) 

Inc. Costs: £25,049 

Inc. QALYs: 0.43 

 

ICER: £57,655 

PSA: £56,510 

Inc. Costs: £24,981 

Inc. QALYs: 0.43 

 

ICER: £57,953 

PSA: £56,672 

Inc. Costs: £24,638 

Inc. QALYs: 0.42 

 

ICER: £59,025 

PSA: £57,502 

Inc. Costs: £24,138 

Inc. QALYs: 0.40 

 

ICER: £60,124 

PSA: £58,654 

8% continue treatment after 

2 years (no stopping rule, or 

implementation of a 

stopping rule but some 

patients do continue) 

Inc. Costs: £23,926 

Inc. QALYs: 0.43 

 

ICER: £55,071 

PSA: £53,698 

Inc. Costs: £23,862 

Inc. QALYs: 0.43 

 

ICER: £55,355 

PSA: £54,216 

Inc. Costs: £23,573 

Inc. QALYs: 0.42 

 

ICER: £56,474 

PSA: £55,267 

Inc. Costs: £23,204 

Inc. QALYs: 0.40 

ICER: £57,796 

PSA: £56,627 

0% continue treatment after 

2 years (full implementation 

of the stopping rule) 

Inc. Costs: £23,398 

Inc. QALYs: 0.43 

 

ICER: £53,855 

PSA: £52,284 

Inc. Costs: £23,335 

Inc. QALYs: 0.43 

 

ICER: £54,133 

PSA: £52,752 

Inc. Costs: £23,072 

Inc. QALYs: 0.42 

 

ICER: £55,273 

PSA: £53,841 

Inc. Costs: £22,764 

Inc. QALYs: 0.40 

 

ICER: £56,701 

PSA: £55,002 



Table 9: ERG curve results as requested by NICE (Exponential including credit) 

 

 
Continued 

treatment effect 

over lifetime for 

patient after 2 

years stopping rule 

applied 

Continued treatment 

effect over 10 years for 

patient after 2 years 

stopping rule applied, 

and then no more 

treatment effect 

Continued treatment effect 

over 5 years for patient after 

2 years stopping rule applied, 

and then no more treatment 

effect 

Continued treatment effect 

over 3 years for patient after 2 

years stopping rule applied, 

and then no more treatment 

effect 

100% continue treatment 

after 2 years (no stopping 

rule) 

Inc. Costs: £28,996 

Inc. QALYs: 0.38 

ICER: £75,841 

Probabilistic ICER: 

£75,949 

Inc. Costs: £28,976 

Inc. QALYs: 0.38 

ICER: £75,808 

Probabilistic ICER: 

£75,623 

Inc. Costs: £28,606 

Inc. QALYs: 0.38 

ICER: £75,342 

Probabilistic ICER: £75,750 

Inc. Costs: £27,693 

Inc. QALYs: 0.37 

ICER: £74,404 

Probabilistic ICER: £74,781 

25% continue treatment 

after 2 years (no stopping 

rule, or implementation of a 

stopping rule but some 

patients do continue) 

Inc. Costs: £24,043 

Inc. QALYs: 0.38 

ICER: £62,886 

Probabilistic ICER: 

£62,909 

Inc. Costs: £24,037 

Inc. QALYs: 0.38 

ICER: £62,885 

Probabilistic ICER: 

£62,989 

Inc. Costs: £23,907 

Inc. QALYs: 0.38 

ICER: £62,967 

Probabilistic ICER: £63,014 

Inc. Costs: £23,570 

Inc. QALYs: 0.37 

ICER: £63,327 

Probabilistic ICER: £63,506 

8% continue treatment after 

2 years (no stopping rule, or 

implementation of a 

stopping rule but some 

patients do continue) 

Inc. Costs: £22,920 

Inc. QALYs: 0.38 

ICER: £59,950 

Probabilistic ICER: 

£59,926 

Inc. Costs: £22,917 

Inc. QALYs: 0.38 

ICER: £59,956 

Probabilistic ICER: 

£59,926 

Inc. Costs: £22,842 

Inc. QALYs: 0.38 

ICER: £60,161 

Probabilistic ICER: £60,140 

Inc. Costs: £22,636 

Inc. QALYs: 0.37 

ICER: £60,817 

Probabilistic ICER: £60,823 

0% continue treatment after 

2 years (full implementation 

of the stopping rule) 

Inc. Costs: £22,392 

Inc. QALYs: 0.38 

ICER: £58,568 

Probabilistic ICER: 

£58,601 

Inc. Costs: £22,390 

Inc. QALYs: 0.38 

ICER: £58,578 

Probabilistic ICER: 

£58,537 

Inc. Costs: £22,341 

Inc. QALYs: 0.38 

ICER: £58,841 

Probabilistic ICER: £58,780 

Inc. Costs: £22,196 

Inc. QALYs: 0.37 

ICER: £59,635 

Probabilistic ICER: £59,676 



Extrapolation of PFS 

At the request of NICE in the above tables the long-term PFS assumption uses an 

exponential curve. BMS disagrees with this and believes an alternative curve for 

PFS is more appropriate. Table 10 presents alternate PFS curves for the 

intermediary OS curves. All other assumptions in table 3 remain the same.   

Table 10: Intermediary results (worst-case scenario) with alternate PFS curves 

(including melanoma and RCC credit) 

OS PFS ICER 

Generalized gamma Weibull £50,399 

Generalized gamma Gamma £51,026 

Generalized gamma Lognormal £47,342 

 Average £49,589 

 

Conclusion 

In order to address the uncertainties identified by the committee, a number of 

solutions are being proposed to further support the case for the cost-effectiveness of 

nivolumab in NSCLC. The first of these is to introduce a revised PAS and the second 

is to include results when a 2-year stopping rule is applied. 

The results for these scenarios are presented to reflect both the original assumptions 

submitted by BMS and the intermediary worst-case curve. It is worth noting that 

these are statistical models and should not be given the same weight as real data. 

XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX 

XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX 

XXX XXX XXX XXX.  

BMS disagree with the need to include additional treatment waning effects because 

this has already been taken into account in the BMS base-case and so there is no 

need to add in an additional decrease in OS after 2 years. The size of the decrease 

in OS at 2 years in the BMS base-case curve is larger than the decrease in OS in 

CheckMate 003 which has a maximum treatment duration of 96-weeks. 

BMS has also been asked to consider scenarios where the 2 year stopping rule is 

not completely adhered to and these results are included in the tables above. NHSE 

has been very clear at the recent pembrolizumab NICE appraisal for first line NSCLC 

that they would not fund treatment beyond 2 years and BMS see no reason why 

NHSE cannot use the same system for nivolumab. Therefore we believe those 

scenarios are not relevant to the committee. 

BMS have also presented scenarios (table 6, 7 and 8) where a credit from 

melanoma and RCC is applied, an approach consistent with that taken into account 

in the recent appraisal of pembrolizumab for NSCLC and included in Section 4.18 of 

the FAD (TA 428) 



Adoption of nivolumab for the treatment of NSCLC would represent a step-change in 

advancing the management of this life-threatening condition and improve long-term 

survival. Nivolumab for this indication has already been recommended for use in 

Scotland by the SMC. There still exists a clear unmet need despite the recent NICE 

approval of pembrolizumab for patients with NSCLC whose tumour expresses PD-L1 

at ≥1%. In the paper published from Keynote 010 (Herbst et al) the number of 

patients that were PD-L1 positive ≥ 1% was 54% of the tested population. This 

means that approximately 45% of patients with NSCLC would be ineligible for 

treatment with pembrolizumab, based on a negative or absent test result, and so 

would be potentially treatable with nivolumab. 
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ERG Comments on BMS response to ACD prior to AC meeting 12 April 2017 for ID811 (Nivolumab for squamous NSCLC) 

We have successfully reproduced the results in Tables 4 and 5 of the company’s response, and can verify that the results are 

consistent with the company’s revised model logic. As the company did not present comparable results for any scenarios based on 

the ERG OS projections, we have carried out the necessary calculations and summarise the results in Table 4X below. 

Table 4X: Results requested by NICE (using ERG OS estimates) 
 

Continued treatment 

effect over lifetime 

for patient after 2 

years stopping rule 

applied 

Continued treatment effect 

over 10 years for patient 

after 2 years stopping rule 

applied, and then no more 

treatment effect 

Continued treatment effect 

over 5 years for patient 

after 2 years stopping rule 

applied, and then no more 

treatment effect 

Continued treatment effect 

over 3 years for patient 

after 2 years stopping rule 

applied, and then no more 

treatment effect 

100% continue treatment after 2 

years (no stopping rule) 

Inc. Costs: £31,378 

Inc. QALYs: 0.38 

ICER: £82,071 

PSA: - 

Inc. Costs: £31,360 

Inc. QALYs: 0.38 

ICER: £82,025 

PSA:- 

Inc. Costs: £31,039 

Inc. QALYs: 0.38 

ICER: £81,185 

PSA:- 

Inc. Costs: £30,271 

Inc. QALYs: 0.38 

ICER: £79,176 

PSA:- 

25% continue treatment after 2 

years (no stopping rule, or 

implementation of a stopping 

rule but some patients do 

continue) 

Inc. Costs: £26,425 

Inc. QALYs: 0.38 

ICER: £69,117 

PSA: - 

Inc. Costs: £26,421 

Inc. QALYs: 0.38 

ICER: £69,105 

PSA: - 

Inc. Costs: £26,340 

Inc. QALYs: 0.38 

ICER: £68,895 

PSA: - 

Inc. Costs: £26,148 

Inc. QALYs: 0.38 

ICER: £68,393 

PSA: - 

8% continue treatment after 2 

years (no stopping rule, or 

implementation of a stopping 

rule but some patients do 

continue) 

Inc. Costs: £25,302 

Inc. QALYs: 0.38 

ICER: £66,180 

PSA: - 

Inc. Costs: £25,301 

Inc. QALYs: 0.38 

ICER: £66,117 

PSA: - 

Inc. Costs: £25,275 

Inc. QALYs: 0.38 

ICER: £60,882 

PSA: - 

Inc. Costs: £25,214 

Inc. QALYs: 0.38 

ICER: £65,949 

PSA: - 

0% continue treatment after 2 

years (full implementation of the 

stopping rule) 

Inc. Costs: £24,774 

Inc. QALYs: 0.38 

ICER: £64,799 

PSA: - 

Inc. Costs: £24,774 

Inc. QALYs: 0.38 

ICER: £64,799 

PSA: - 

Inc. Costs: £24,774 

Inc. QALYs: 0.5438 

ICER: £64,882 

PSA: - 

Inc. Costs: £24,774 

Inc. QALYs: 0.38 

ICER: £64,799 

PSA: - 

 



 

 

Nivolumab for treating squamous and non-squamous non-small-cell lung cancer [ID 811 
and 900] 

Bristol-Myers Squibb (BMS) believes it is offering a financially attractive, balanced proposal 

which takes into account and mitigates perceived potential risks to the NHS around variable 

efficacy due to PD-L1 expression, while at the same time taking significant risks from the BMS 

perspective based on our understanding and interpretation of our data. 

Before responding to your specific questions BMS thought it would be helpful to summarise 

our key points in response to the uncertainties which have been raised: 

 Throughout the appraisals for nivolumab treatment in squamous and Non-Squamous 

2L NSCLC we have reviewed in detail and taken into account the uncertainties 

expressed by the Committee 

 The data which we have consistently presented to NICE were for the all-comers 

populations, most recently 3 year O/S data from our phase 3 trials (CheckMate 017 

& 057) and 5 year O/S data from our phase 1 trial (CheckMate 003) 

 The commercial proposal which we have presented to NHS England is directly related 

to the all-comers trial data mentioned above, and has taken the risks to the NHS into 

account when proposing the level of discount. This has produced plausible ICERs 

below the £50,000 willingness to pay threshold for ‘end of life’ qualifying medicines, 

and as such is aligned with the intent of the new Cancer Drugs Fund (CDF). 

 For nivolumab, PD-L1 status is not a robust predictor of response, and testing for 

PD-L1 status is not fully established.  In addition, there are a sizeable number of 

patients for whom their PD-L1 status is unknown either because of non-viability to 

biopsy or where the results are uninterpretable 

 There is currently an unmet treatment need among 2L NSCLC patients whose PD-L1 

status is either unknown or negative.  Data collected within the CDF and data 

maturing in the trials mentioned above will be important in evaluating nivolumab 

across sub-populations and reducing uncertainty at the end of the CDF period for 

these indications   

 During the two NICE appraisals for nivolumab for NSCLC many stakeholders raised 

concerns about the Committee making a recommendation which would restrict the 

use of nivolumab by PD-L1.  

 There is also the concern about a lack of consistency at NICE. In the ACD1 for 

squamous NSCLC the NICE Committee concluded that it was not possible to identify 

any subgroups for whom nivolumab would provide particular benefits, and so it was 



 

 

unable to make recommendations for nivolumab in specific subgroups. It is not clear 

why NICE should now consider a different conclusion. 

 The modest budget impact relates to the all-comers populations for both squamous 

and Non-squamous indications 

As requested the cost-effectiveness estimates for the relevant populations for the whole 

population, PD-L1-positive patients and PD-L1-negative patients are listed separately for 

squamous and non-squamous groups. These results incorporate the committee’s preferred 

assumptions. 

The first set of tables (Table 2 to Table 7) use the discounts in the original CDF proposal 

(Squamous discount = XXXXX and non-Squamous = XXXXX). This level of discount was 

accepted from a cost-effectiveness perspective.  

BMS understand that within the 4x4 grid the scenario the committee would prefer to make a 

decision is the lower right hand corner (Continued treatment effect over 3 years for patient 

after 2 years stopping rule applied with 0% of patients continuing treatment after 2 years 

(full implementation of the stopping rule), and then no more treatment effect.) There are a 

large number of ICERs in this document so for simplicity these ICERs under this specific 

scenario are summarized below (Table 1). 

 

Table 1. Summary of decision making ICERs nivolumab versus docetaxel 

PD-L1 

status 

Squamous  Non Squamous 

Discount XXXXX XXXXX 

All-comers £49,982 £49,122 

<1% XXXXX XXXXX 

≥ 1% XXXXX XXXXX 

With both discount levels the “all-comers” ICER is beneath the £50,000 willingness to pay 

threshold The impact of analysing cost-effectiveness by PD-L1 subgroups is to increase the 

ICER in the PD-L1<1% subgroups and decrease the ICERs in the PD-L1≥ 1%.  

The BMS commercial offer mitigates the risk for recommending for the PD-L1 group <1% as 

well as the PD-L1≥ 1% expressers because the discount offered by BMS moves the average 

ICER below the cost-effectiveness threshold. If there is heterogeneity by PD-L1 expression 

then any theoretical argument which proposes that the all-comers threshold should be 

lowered due to low expressers potentially having a lower clinical benefit would also have to 

take into account that this would be offset by the PD-L1 high expressers who may have an 

above average clinical benefit.  

It is also worth noting that the registration phase 3 studies for both indications of nivolumab 

in NSCLC - CheckMate 017 (squamous) and CheckMate 057 (non-squamous) were not 



 

 

powered to show a difference between the PD-L1 subgroups; so any conclusions are 

inherently uncertain. It’s also worth noting that when the squamous and non-squamous 

data is pooled to increase the sample size the hazard ratios (HR) are favourable for both the 

PD-L1 <1% and PD-L1 ≥ 1% groups (Overall HR = 0.72 95% Confidence Interval (CI) 

0.62-0.84. PD-L1 <1% HR = 0.78 CI 0.61-0.99. PD-L1 ≥ 1% HR=0.67 CI 0.53-0.85) 

In addition, BMS and much of the clinical community maintain that NICE have 

underestimated the long-term overall survival (OS) of nivolumab, a sentiment further 

supported by the 3-year pivotal trial data from CheckMate 017 and CheckMate 057 along 

with the 5-year data from the CheckMate 003 trial. See Table 8 

The OS extrapolation assumption used to determine the final ICERs by NICE is conservative 

which means that BMS needs to offer a discount to move these ICERs to below the NICE 

cost-effective threshold. Had an OS assumption closer to the clinical data been selected 

then a lower discount would be needed. 

As well as addressing uncertainty around the potential impact of PD-L1 subgrouping there 

are uncertainties associated with PD-L1 testing which need to be taken into account when 

finalizing the NICE recommendation.  

 PD-L1 is an imperfect predictive biomarker. Testing methodologies are still being 

developed, and there is no single standardised test routinely used by the NHS. 

Although the tests have a high positive predictive value, they also have a low negative 

predictive value, which means that patients who test negatively can still benefit from 

treatment.  

 Because PD-L1 expression changes over time and varies throughout the tumour, there 

is a risk of misclassification of patients. PDL-1 status is also subject to sampling error. 

A host of other mediators in the tumour microenvironment determine response to 

checkpoint blockade and as yet are poorly understood. Which explains the 

phenomenon that patients with 2L NSCLC having PD-L1 expression levels <1% still 

respond to treatment with anti-PD1 agents and some achieve complete response.  

 Archival tissue from time of diagnosis may not be an accurate representation of PD-L1 

status at time of treatment and a repeat biopsy carries significant risk in these 

patients with pre-existing lung co-morbidities. In some patients it will not be possible 

to achieve a PDL-1 status as a biopsy will not be viable. 

 In addition to BMS many stakeholders to the two appraisals raised concerns about the 

Committee making a recommendation which would restrict the use of nivolumab by 

PD-L1.  

In addition, to scientific arguments against a PD-L1 restriction, there is also the concern 

about a lack of consistency at NICE. In the ACD1 for squamous NSCLC (issued 15th Dec 

2015), it states in Section 4.5 that the PD-L1 subgroup analyses in CheckMate-017 provided 

no evidence of a significantly different effect in any of the subgroups assessed, including the 

proposed biomarker: PD-L1. The NICE Committee highlighted that PD-L1 expression status 



 

 

is dynamic and can change over time; it therefore considered that these results should be 

viewed with caution. The Committee concluded that it was not possible to identify any 

subgroups for whom nivolumab would provide particular benefits, and so it was unable to 

make recommendations for nivolumab in specific subgroups. It is not clear why NICE should 

now consider the opposite conclusion. 

 

CONCLUSION  

BMS have presented an attractive and balanced CDF proposal which is associated with cost-

effectiveness ICERs which are below the £50,000 threshold for all patients regardless of PD-

L1 expression level. BMS has already de-risked this proposal by using OS extrapolations far 

more conservative than what the long-term trial data supports. The impact of analysing 

cost-effectiveness by PD-L1 subgroups shows that any risk associated with making an all 

comers recommendation is mitigated by the proposal made by BMS.  

Adoption of nivolumab for the treatment of NSCLC would represent a step-change in 

advancing the management of this life-threatening condition and improve long-term 

survival. Nivolumab for this indication has already been recommended for use in Scotland 

by the SMC for all patients regardless of PD-L1 expression level. There still exists a clear 

unmet need despite the recent NICE approval of pembrolizumab for patients with NSCLC 

whose tumour expresses PD-L1 at ≥1%. In the paper published from Keynote 010 (Herbst 

et al) the number of patients that were PD-L1 positive ≥ 1% was 54% of the tested 

population. This means that approximately 45% of patients with NSCLC would be ineligible 

for treatment with pembrolizumab, based on a negative or absent test result, and so would 

be potentially treatable with nivolumab. 

 



 

 



 

 

 
Table 2. Cost-effectiveness results for nivolumab compared with docetaxel for previously treated locally advanced or metastatic squamous non-small-cell lung cancer [All-

comers] 

OS: Generalised gamma 

3Y 

PFS: ERG hybrid 

Exponential 

Continued 

treatment over 

lifetime for patient 

after 2 years 

stopping rule 

applied 

Continued treatment 

over 10 years for 

patient after 2 years 

stopping rule applied, 

and then no more 

treatment effect 

Continued treatment over 5 

years for patient after 2 

years stopping rule applied, 

and then no more treatment 

effect 

Continued treatment over 3 

years for patient after 2 years 

stopping rule applied, and 

then no more treatment 

effect 

100% continue treatment 

after 2 years (no stopping 

rule) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

25% continue treatment 

after 2 years (no stopping 

rule, or implementation of a 

stopping rule but some 

patients do continue) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

8% continue treatment 

after 2 years (no stopping 

rule, or implementation of a 

stopping rule but some 

patients do continue) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

0% continue treatment 

after 2 years (full 

implementation of the 

stopping rule) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 



 

 

Table 3. Cost-effectiveness results for nivolumab compared with docetaxel for previously treated locally advanced or metastatic squamous non-small-cell lung cancer [≥ 1% PD-

L1 Subgroup] 

OS: Generalised gamma 

3Y 

PFS: ERG hybrid 

Exponential 

Continued 

treatment over 

lifetime for patient 

after 2 years 

stopping rule 

applied 

Continued treatment 

over 10 years for 

patient after 2 years 

stopping rule applied, 

and then no more 

treatment effect 

Continued treatment over 5 

years for patient after 2 

years stopping rule applied, 

and then no more treatment 

effect 

Continued treatment over 3 

years for patient after 2 years 

stopping rule applied, and 

then no more treatment 

effect 

100% continue treatment 

after 2 years (no stopping 

rule) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

25% continue treatment 

after 2 years (no stopping 

rule, or implementation of a 

stopping rule but some 

patients do continue) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

8% continue treatment 

after 2 years (no stopping 

rule, or implementation of a 

stopping rule but some 

patients do continue) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

0% continue treatment 

after 2 years (full 

implementation of the 

stopping rule) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 



 

 

Table 4. Cost-effectiveness results for nivolumab compared with docetaxel for previously treated locally advanced or metastatic squamous non-small-cell lung cancer [<1% PD-

L1 Subgroup] 

OS: Generalised gamma 

3Y 

PFS: ERG hybrid 

Exponential 

Continued 

treatment over 

lifetime for patient 

after 2 years 

stopping rule 

applied 

Continued treatment 

over 10 years for 

patient after 2 years 

stopping rule applied, 

and then no more 

treatment effect 

Continued treatment over 5 

years for patient after 2 

years stopping rule applied, 

and then no more treatment 

effect 

Continued treatment over 3 

years for patient after 2 years 

stopping rule applied, and 

then no more treatment 

effect 

100% continue treatment 

after 2 years (no stopping 

rule) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

25% continue treatment 

after 2 years (no stopping 

rule, or implementation of a 

stopping rule but some 

patients do continue) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

8% continue treatment 

after 2 years (no stopping 

rule, or implementation of a 

stopping rule but some 

patients do continue) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

0% continue treatment 

after 2 years (full 

implementation of the 

stopping rule) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 



 

 

Table 5. Cost-effectiveness results for nivolumab compared with docetaxel for previously treated locally advanced or metastatic non-squamous non-small-cell lung cancer [All-

comers] 

OS: Hybrid Exponential 

3Y 

PFS: ERG hybrid 

Exponential 

Continued 

treatment over 

lifetime for patient 

after 2 years 

stopping rule 

applied 

Continued treatment 

over 10 years for 

patient after 2 years 

stopping rule applied, 

and then no more 

treatment effect 

Continued treatment over 5 

years for patient after 2 

years stopping rule applied, 

and then no more treatment 

effect 

Continued treatment over 3 

years for patient after 2 years 

stopping rule applied, and 

then no more treatment 

effect 

100% continue treatment 

after 2 years (no stopping 

rule) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

25% continue treatment 

after 2 years (no stopping 

rule, or implementation of a 

stopping rule but some 

patients do continue) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

9% continue treatment 

after 2 years (no stopping 

rule, or implementation of a 

stopping rule but some 

patients do continue) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

0% continue treatment 

after 2 years (full 

implementation of the 

stopping rule) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 



 

 

Table 6. Cost-effectiveness results for nivolumab compared with docetaxel for previously treated locally advanced or metastatic non-squamous non-small-cell lung cancer [≥1% 

PD-L1 Subgroup] 

OS: Hybrid Exponential 

3Y 

PFS: Hybrid Exponential 

2Y 

Continued 

treatment over 

lifetime for patient 

after 2 years 

stopping rule 

applied 

Continued treatment 

over 10 years for 

patient after 2 years 

stopping rule applied, 

and then no more 

treatment effect 

Continued treatment over 5 

years for patient after 2 

years stopping rule applied, 

and then no more treatment 

effect 

Continued treatment over 3 

years for patient after 2 years 

stopping rule applied, and 

then no more treatment 

effect 

100% continue treatment 

after 2 years (no stopping 

rule) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

25% continue treatment 

after 2 years (no stopping 

rule, or implementation of a 

stopping rule but some 

patients do continue) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

9% continue treatment 

after 2 years (no stopping 

rule, or implementation of a 

stopping rule but some 

patients do continue) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

0% continue treatment 

after 2 years (full 

implementation of the 

stopping rule) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

 

 

 

 

 

 



 

 

Table 7. Cost-effectiveness results for nivolumab compared with docetaxel for previously treated locally advanced or metastatic non-squamous non-small-cell lung cancer [<1% 

PD-L1 Subgroup] 

OS: Hybrid Exponential 

3Y 

PFS: ERG hybrid 

Exponential 

Continued 

treatment over 

lifetime for patient 

after 2 years 

stopping rule 

applied 

Continued treatment 

over 10 years for 

patient after 2 years 

stopping rule applied, 

and then no more 

treatment effect 

Continued treatment over 5 

years for patient after 2 

years stopping rule applied, 

and then no more treatment 

effect 

Continued treatment over 3 

years for patient after 2 years 

stopping rule applied, and 

then no more treatment 

effect 

100% continue treatment 

after 2 years (no stopping 

rule) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

25% continue treatment 

after 2 years (no stopping 

rule, or implementation of a 

stopping rule but some 

patients do continue) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

9% continue treatment 

after 2 years (no stopping 

rule, or implementation of a 

stopping rule but some 

patients do continue) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

0% continue treatment 

after 2 years (full 

implementation of the 

stopping rule) 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

XXXXX XXXXX XXXXX  XXXXX 

XXXXX XXXXX 

XXXXX XXXXX XXXXX 

 

 

 

 

 

 



 

 

 

Table 8 Comparison of data versus modelled survival 

Data Source Curve 

Proportion Alive at each year 

1  2  3  4  5  10  15  

Squamous  

CheckMate 017  42.2% 23.0% XXXXX XXXXX    

CheckMate 003   42% 24% 18% 16% 16%   

Model estimates for 

nivolumab OS 

BMS  

Log-logistic 
42.34% 23.53% 16.08% 12.17% 9.77% 4.90% 3.26% 

Intermediary 

Generalised 

gamma 

43.31% 22.56% 13.53% 8.82% 6.08% 1.51% 0.55% 

Fully Exponential 42.22% 23.25% 11.79% 6.23% 3.30% 0.14% 0.01% 

 

Data Source Curve 

Proportion Alive 

1 2  3  4  5  10  15  

Non-squamous         

CheckMate 057  50.7% 28.7% XXXXX XXXXX    

CheckMate 003   42% 24% 18% 16% 16%   

Model estimates for 

nivolumab OS 

BMS 

Log-normal 

46.78% 27.78% 18.75% 13.61% 10.35% 3.83% 1.93% 

Intermediary 

Generalised 

gamma 

47.64% 27.35% 17.58% 12.08% 8.70% 2.47% 0.98% 

Fully Exponential 51.61% 26.63% 13.74% 7.09% 3.66% 0.13% 0.00% 

*represent censored observations 



 

 

Final queries prior to 15 August 2017 committee meeting: Nivolumab - NSCLC [ID811 & ID900] 

(Response from BMS 9th Aug 2017) 

1. Provide BMS’ explanation for the difference in the HRs in the different subgroups of PD-L1 

expression for the squamous indication (ID811). According to the forest plot figures by PD-

L1 expression level, in the company submission (Figure 12 of the original submission for 

squamous NSCLC), the HRs show higher effectiveness for the subgroups with the lowest 

PD-L1 expression cut-off point compared with other subgroups. 

The forest plots are from the registration studies for the squamous and non-squamous population 

(CheckMate 017 and 057) which were powered to show superiority over docetaxel in patients with 

relapsed advanced metastatic NSCLC. They were not powered to show a difference by PD-L1 

expression. Any interpretation of these sub-group analyses by PD-L1 expression must therefore be 

considered indicative at most.  

In addition, there are reservations around using this biomarker. Testing methodologies are still being 

developed, and there is no single standardised test routinely used by the NHS. Although the tests 

have a high positive predictive value, they also have a low negative predictive value, which means 

that patients who test negatively can still benefit from treatment. In addition, because PD-L1 

expression changes over time and varies throughout the tumour, there is a risk of misclassification of 

patients. PDL-1 status is also subject to sampling error.  

Nivolumab is a proven effective treatment option versus docetaxel in this patient population 

regardless of PD-L1 expression and this has been reflected in the EMA licence when they considered 

the benefit/risk profile of nivolumab.  

BMS understands the rationale behind the CDF is to enable patient access to innovative medicines 

whilst allowing time for additional data to be generated to investigate uncertainties identified by 

NICE. In these two NSCLC nivolumab appraisals uncertainty has been identified in the long-term 

survival and whether PDL1 expression has an impact on patient outcomes.  The CDF proposal BMS 

has outlined will collect data to address both of these and we believe the commercial deal addresses 

the risk during the 2 year CDF period whilst allowing patient access to an important EAMS medicine.  

 

2. We note that there were ~20% of patients in the trials with an unquantifiable PD-L1 

expression level, so please explain whether/how this group is represented in the HR 

results.  

The results from this sub-group of patients within both clinical trials (CheckMate 017 and 057) were 

not included in the latest results sent to NICE. There was no guidance what to do with this group so 

we undertook the simplest approach and excluded them from the analysis. We believe inclusion of 

these patients to either group would have improved the HR and would would have further improved 

the cost-effectiveness. Exclusion of them should therefore be considered a conservative estimate. 

 

3. Also provide BMS’ explanation of the relationship between the clinical observations in 1. 

And the corresponding cost-effectiveness results for all subgroups for the squamous 

indication.  

Answered as part of response 1 



 

 

 

4. Explain the reason for BMS choice of a 1% cut-off point for formulating subgroups based 

on PD-L1 expression level (acknowledging that in the ACD2 for both indications (i.e. 

squamous and non-squamous) the committee was minded not to recommend nivolumab 

for NSCLC in adults with a PD-L1 expression of 10% or greater, but to invite BMS to submit 

a proposal for inclusion in the CDF)  

The request from NICE on the 7th July for stratification of cost-effectiveness results by PD-L1 status 

requested “Specifically, results need to be separately presented for the whole population, PD-L1-

positive patients and PD-L1-negative patients in both the squamous and non-squamous groups.”  

Within the recent pembrolizumab appraisal [TA428] for the same therapy area it uses a PD-L1 

expression of 1% or more as the definition for a PD-L1 “positive” expresser. This is also in-line with 

the on-going appraisal of nivolumab for the treatment of recurrent or metastatic squamous-cell 

carcinoma of the head and neck after platinum-based chemotherapy [ID971].  

BMS therefore assumed that the request was to use a PD-L1 expression level of 1% or more to define 

“positive”. 

Within the request from the 7th July a particular PD-L1 expression level was not stated anywhere. 

 

5. NICE request further evidence about the number of patients eligible for nivolumab in the 

different subgroups by PD-L1 expression in the NHS in England and BMS’ rationale of how 

the different subgroups will be treated in practice.  

 

It is estimated that the split between PD-L1 positive patients is 55% and PD-L1 negative patients (and 

those that have an unknown status) is 45%. [Herbst RS, et al. Lancet 2015; 387(10027):1540-50.] 

These numbers demonstrates the huge unmet need that exists in England in regards to the number 

of patients that would be ineligible for treatment with pembrolizumab.  

In order to understand how different subgroups could be treated in practice in England we need to 

consider which other therapies are available to the NHS for previously treated NSCLC patients. 

Pembrolizumab has a similar mode of action to nivolumab but is licensed only for those patients 

with tumours expressing PD-L1 ≥1%.  

Another key difference between the nivolumab NSCLC and the pembrolizumab NICE appraisal is 

that nivolumab has been separated by histology into two appraisals, whereas the pembrolizumab 

appraisal was not been split by histology.  

In order to have a sense of the relative effectiveness the pooled analysis of CheckMate 057 and -

017 can be used. In the pooled analysis of CheckMate 017 and 057 the median OS with nivolumab 

in PD-L1 ≥1% patients was 13.4 months vs 8.5 months for docetaxel (HR: 0.67; 95% CI: 0.53–0.85). 

In KEYNOTE-010, the median OS for the PD-L1 ≥1% population treated with pembrolizumab was 

10.4 months vs. 8.5 months for docetaxel (HR: 0.71; 95% CI: 0.58-0.88; p=0.0008). [Herbst RS, et 

al. Lancet 2015; 387(10027):1540-50.] 

This is an unadjusted comparison, however the results in the PDL1 ≥1% population are more 

favorable to nivolumab than for pembrolizumab. Based on this one could therefore argue that 



 

 

within the PDL1 ≥1% population there is a clinical rationale to prefer nivolumab to 

pembrolizumab.  

Nivolumab is not currently available for use within NHSE so the relative use of nivolumab and 

pembrolizumab are unknown. However, both therapies are available for NSCLC within the US. 

From the most recent Chart Audit data (June 2017) of the patients with PD-L1 expression ≥1% 

approximately 31% of new 2L NSCLC patients receive nivolumab monotherapy and within the 

PDL1 <1% patients approximately 58% of new 2L NSCLC patients receive nivolumab mono. There is 

more use within the PDL1 <1% population, but when a weighted average ICER is calculated the all-

comers ICER of nivolumab versus docetaxel for Squamous is £47,888 and for Non-Squamous 

£48,641. This indicates that if UK usage was to mirror usage in the US then the use of nivolumab 

would be cost-effective. This provides further reassurance that the CDF proposal reduces the risk 

to the NHS.  

The different efficacy by PD-L1 subgroup of nivolumab within the pooled analysis is shown below. 

This can be compared with the analysis for pembrolizumb and provides further rationale why the 

impact of PD-L1 expression is not obvious and warrants further investigation within the CDF. 

 

 

 

6. Provide BMS rationale for the difference in clinical effectiveness results (HRs) between the 

squamous and non-squamous appraisal topics? 

There are limitations when making cross-study comparisons; however, nivolumab showed significant 

improvement in OS in both SQ (CheckMate 017) and NSQ (CheckMate 057) NSCLC patients. 

It is widely accepted that SQ and NSQ NSCLC may indeed be different diseases (with SQ NSCLC being 

the more aggressive sub-type as are all other squamous cancers originating in any other organ). For 

example, NSQ NSCLC is largely driven by single driver mutations in e.g., the EGFR and ALK genes, 

whereas SQ NSCLC is considered to be a much more complex disease with multiple mutations and 

other genetic changes largely induced by tobacco. These and other biological differences are 

reflected in the different outcomes between SQ and NSQ NSCLC with different therapies. 

 

7. Confidentiality - all the tables with costs and QALYs marked CiC for all comers, including 

the ICERs are marked. This is not in line with what we agreed at the last meetings for 

squamous and non-squamous, where the incremental costs and QALYs and the ICERs were 



 

 

shown in part 1. So we request that the ICERs at the very least are ‘unmarked’ for the 

slides and post-committee documentation to show decision-making (even though the 

meeting will be in private part 2 only). 

 

During the discussion with NICE on 4th July when the request for undertaking this PD-L1 sub analysis 

was initiated, it was made clear on the call that the ICERs would be used confidentially. The clinical 

data they are based on is unpublished and the nivolumab discount is confidential and pending NHSE 

approval. In the event of the CDF proposal not being accepted, the discount will not be agreed so the 

ICER is moot and so there is no need to publish it. If the CDF proposal is accepted, then the key 

concern is preventing back calculation of the confidential discount.  

In the interest of best use of resources, BMS suggest we pause this discussion until after the 

Committee has made a decision and we know what details are needed for the public documents.  

 

8. In line with NICE processes, committee will not consider the BMS analyses including the 

arrangements for VAT adjustment, so please delete all results and reference to VAT in 

your submission documents and cost-effectiveness results, readjusting your conclusions 

appropriately, and re-submit updated documents and models for both squamous and non-

squamous appraisal topics. 

 

 



Further queries prior to 15 August 2017 committee meeting: Nivolumab - NSCLC [ID811 & ID900] 

(Response from BMS 10th Aug 2017) 

Question 1. In the model for non-squamous NSCLC (ID900), how was the hybrid exponential 
approach implemented on the 3 year data? How was the breakpoint chosen? Please explain why 
the HRs for all-comers are higher than both the HRs for ≥1% PD-L1 and >1% PD-L1 subgroups. 

Based on the description in the original ERG report as well as additional information gleaned from 

the various meetings and reports, we understand that the ERG fitted an exponential curve to the 

Kaplan Meier data from a specific point in time – 8 months.  

The ERG recommended that an appropriate time to commence the extrapolation was at the time of 

perceived linearity from the cumulative hazard plots.  

BMS have concerns regarding this choice of time point as this is subject to interpretation, and 

sensitivity analysis when using alternate time points which appear to make a significant difference to 

the ICERs (in favour of nivolumab).  

For the purpose of the request on the 7th July 2017, we provide the results using the ERG’s 

recommended time point of 8 months for the all-comers population so the analysis was like-for-like. 

This was not feasible for the PDL1 subgroups because the small patient populations made this 

unstable. So instead a cut-point of 27 months was used for the PD-L1 subgroups. This was based on 

visual inspection of the all-comers hazard rate over time and looked the most appropriate break 

point. With more time, BMS would have used a more statistical approach to identify the break point 

(likely the Chow test). 

 

Question 2. Please clarify why the HR from the docetaxel arm is applied to patients on the 
nivolumab arm after the end of the nivolumab treatment effect.  

This was agreed back in March 2017 and has been in the model since then. We assumed equal 

hazard ratio between nivolumab and docetaxel when no more treatment effect is applied in the 

model. BMS don’t believe there needs to be this waning effect however in the interest of 

progressing with the appraisal we conceded this point.  

 

Question 3. Please justify the difference between the breakpoints for the hybrid exponential 
approach for PFS between all comers and the subgroups. 

As discussed in question 1 above different break points are used to accommodate the smaller 

populations for the PD-L1 subgroups and the lack of data in the tail of the Kaplan-Meier curve. With 

more time, BMS would have used a more statistical approach to identify the break point (likely the 

Chow test). 
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About the Decision Support Unit 

The Decision Support Unit (DSU) is a collaboration between the Universities of Sheffield, York and 

Leicester. We also have members at the University of Bristol, London School of Hygiene and Tropical 

Medicine and Brunel University. The DSU is commissioned by The National Institute for Health and 

Care Excellence (NICE) to provide a research and training resource to support the Institute's 

Technology Appraisal Programme. Please see our website for further information www.nicedsu.org.uk. 

 

The production of this document was funded by the National Institute for Health and Care Excellence 

(NICE) through its DSU. The views, and any errors or omissions, expressed in this document are of the 

authors only. NICE may take account of part or all of this document if it considers it appropriate, but it 

is not bound to do so. 

 

This report should be referenced as follows: 

Bermejo I. Critique of the new analyses for nivolumab for squamous and non-squamous non-small cell 

lung cancer. School of Health and Related Research (ScHARR), 2017. 

 

Use of confidential data 

Any ‘commercial in confidence’ data provided by the company, and specified as such, is highlighted in 

blue and underlined in the review. Any ‘academic in confidence’ data provided by the company, and 

specified as such, is highlighted in yellow and underlined in the review. 

  

http://www.nicedsu.org.uk/
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EXECUTIVE SUMMARY 

The company presented new analyses for nivolumab for squamous and non-squamous non-

small cell lung cancer (NSCLC) including a new Patient Access Scheme and subgroup analyses 

of patients with PD-L1 ≥1% and patients with PD-L1 < 1%. These analyses were conducted 

using an updated version of the models where: the most recent cut of the survival data (3 years) 

was used; and, the hybrid exponential approach preferred by the appraisal committee (AC) was 

implemented to extrapolate overall survival (OS) in the model for non-squamous NSCLC. 

The company’s implementation of the hybrid exponential for the extrapolation of OS for non-

squamous NSCLC is significantly different to that used by the Evidence Review Group (ERG) 

and it is unclear how big an impact the differences between the two approaches have in the 

analysis. In addition, considerable uncertainty remains in the company’s analyses for the full 

population given that: (i) assumptions on the stopping rule and the duration of the post-

discontinuation treatment effect are not based on evidence from a trial but subjective 

estimation; (ii) there is still considerable uncertainty on the estimation of OS, which has a 

strong impact in the results; and, (iii) for non-squamous NSCLC, the relevant comparator 

nintedanib plus docetaxel has been excluded from the analyses.  

In the subgroup analyses, the uncertainty around the estimation of OS and progression free 

survival (PFS) is higher due to smaller sample sizes. This issue especially affects the estimates 

using the hybrid exponential approach, due to the lack of stability of the hazard function at the 

tail of the Kaplan-Meier curve, which determines the extrapolation.  

The DSU believes that the company’s analyses contain two errors: (i) when the curves for PFS 

and OS cross, OS is corrected to be as high as PFS instead of correcting PFS to be as high as 

OS; and, (ii) the waning of the treatment effect after discontinuation does not affect PFS, but 

only OS. Correcting for these errors especially affects the subgroup of patients with PD-L1 ≥ 

1%, for which the incremental cost-effectiveness ratios (ICERs) of nivolumab versus docetaxel 

increase from ******* to ******* per QALY and from ******* to ******* per QALY in 

patients with squamous and non-squamous NSCLC respectively. 
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1. INTRODUCTION 

The company submitted new evidence and analyses for the ongoing Single Technology 

Appraisals (STAs) of nivolumab for squamous and non-squamous non-small cell lung cancer 

(NSCLC). In its analyses, the company included 

***************************************************************************

*************** for squamous and non-squamous NSCLC respectively.  

The company presented cost-effectiveness results for two separate subgroups for both of the 

appraisals: patients with PD-L1 ≥1% and patients with PD-L1 < 1%. The analyses were 

undertaken after: 

 incorporating the 3 year data cut of the two pivotal trials (CheckMate 017 and 

CheckMate 057), and  

 correcting the modelling of overall survival (OS) for non-squamous NSCLC to reflect 

the preferences of the Appraisal Committee (AC). 

2. CRITIQUE OF THE NEW EVIDENCE 

2.1. IMPLEMENTATION OF AC-PREFERRED OS EXTRAPOLATION FOR NON-SQUAMOUS 

NSCLC (ALL COMERS) 

The company implemented the hybrid exponential approach for the extrapolation of OS for the 

non-squamous population as preferred by the AC and incorporating the last cut of the survival 

data (3 years). For this purpose, the company calculated a constant hazard based on the Kaplan 

Meier (KM) data from 8 months onwards and justified this approach referring to the Evidence 

Review Group’s (ERG) implementation [1]. However, the ERG’s implementation contains 

substantial differences: the ERG identified two subgroups of patients – those who had been 

treated with nivolumab post-progression and those who had not – and calculated the hazard for 

each of the subgroups beyond around 7 months [2]. Another substantial difference between the 

company’s and the ERG’s approach was that the former used the KM data up to month 36 and 

then used the constant hazard to extrapolate OS whilst the latter established the breakpoint at 

around 18 months and then used a mixed exponential model based on the assumption that 25% 

of patients would receive treatment post-progression. The company did not provide sensitivity 

analyses to assess how the choice of the breakpoints (8 months and 36 months) impacts the 

results of the analysis. 



 
5 

The plot in Figure 1 shows a comparison of the hybrid exponential OS extrapolation produced 

by the ERG with the 18 month data cut and the one produced by the company with the 3 year 

data cut. The differences between these two approaches are likely to be mostly explained by 

the more mature survival data used by the company in their new analyses but it is unclear how 

much the company’s extrapolation would be impacted had they used the same approach used 

by the ERG. 

Figure 1: Comparison of hybrid exponential OS extrapolations estimated by the ERG and the 

company (non-squamous, all comers) 

 

 

2.2. PD-L1 SUBGROUP ANALYSIS 

The company presented results for two subgroups: patients with a PD-L1 ≥1% and patients 

with a PD-L1 <1%. The subgroup analyses were based on subgroup-specific OS and 

progression-free survival (PFS) curves. For PFS, the company used the hybrid exponential 

approach for the populations with squamous and non-squamous NSCLC, as favoured by the 

AC for the full populations. For OS, the company used the hybrid exponential approach for the 

non-squamous NSCLC population and a generalised gamma for the squamous NSCLC 

population, as favoured by the AC for the respective full populations. 
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The company acknowledged issues when trying to apply the hybrid exponential to the 

subgroups. Due to relatively small sample sizes (patient numbers per arm in the squamous 

NSCLC population ranged from 52 to 63 and from 101 to 123 in the non-squamous NSCLC 

population), the hazard was deemed unstable throughout most of the available survival data 

and a breakpoint of 27 months was used for OS. The choice of the breakpoint at 27 months 

was deemed by the company to be appropriate upon visual inspection of the all-comers hazard. 

However, the company did not present sensitivity analyses to assess the impact of using a 

different breakpoint on the results of the analyses. Therefore, the KM curve was used to 

estimate the proportion of patients alive for the first 27 months and a constant hazard was 

applied thereafter. This hazard was calculated based on the tail of the KM curve, namely on 

the events happening after 27 months. The number of subjects at risk at this time was very low 

(ranging from 14 to 37) and most patients were censored after 36 months. Therefore, the 

estimation of the constant hazard applicable to patients after the breakpoint is subject to high 

uncertainty. In the case of patients with PDL-1 ≥ 1% and non-squamous NSCLC, a plateau in 

the KM curve between *************** as shown in Figure 2 has a strong impact in the 

calculation of a very low hazard rate, which is used to extrapolate OS for the remaining of the 

time horizon. 
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Figure 3 shows how the resulting extrapolation of OS and the stark contrast between the periods 

before and after the breakpoint. 

Figure 2: Kaplan-Meier curve of OS for the PD-L1≥1% subgroup in the CheckMate 057 trial of 

patients with non-squamous NSCLC (reproduced from [3]) 
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Figure 3: OS extrapolation for patients with PDL-1 ≥ 1% and non-squamous NSCLC 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The extrapolation of PFS in patients with squamous and non-squamous populations was subject 

to the same issues, which leads to implausible results such as those produced for patients with 

with PD-L1 ≥1% and squamous NSCLC. Figure 4 shows the KM curve and the extrapolation 

of the PFS for the nivolumab and docetaxel arms. The likely overestimation of PFS for 

nivolumab results in the PFS and OS curves crossing between ************, when both are 

just below *** as shown in Figure 5.  

Figure 4: KM and extrapolation of PFS curves for patients with PD-L1 ≥1% and squamous 

NSCLC* 
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Figure 5: OS and PFS curves for patients with PD-L1 ≥1% and squamous NSCLC (time in years) 

 

 

 

 

 

 

 

 

 

2.3. ADDITIONAL CRITIQUE 

2.3.1. Implementation of the stopping rule and end of treatment effect 

The model assumes that after the stopping rule is applied, the patients on nivolumab incur in 

no additional treatment costs but keep enjoying the benefits in terms of PFS and OS while the 

treatment effect lasts. After the treatment effect has waned, which in the base case is assumed 

to last 3 years after treatment discontinuation, the mortality rate of docetaxel is applied to these 

patients. The DSU notes that these patients are no longer receiving treatment and therefore it 

would be more appropriate either to apply the mortality rate of best supportive care or to include 

the costs and adverse events applicable to a docetaxel treatment, unless it is accepted that 

treatment effect does not wane completely and the residual treatment benefit is analogous to 

that of docetaxel. The DSU also notes that the waning of the treatment effect is only applied to 

OS and it should also be applied to PFS. In order to be consistent, patients on PFS after the end 

of treatment effect should progress to the progressed disease state at the same rate of docetaxel. 

Finally, the DSU notes that in the appraisal of nivolumab for treating squamous cell carcinoma 

of the head and neck after platinum-based chemotherapy, the AC concluded that, given the 

uncertainty about the stopping rule, it would only consider analyses without the stopping rule 

to inform its recommendations [4]. 
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2.3.2. Missing comparator for the non-squamous population 

In their latest submission, the company only presented incremental cost-effectiveness ratios 

(ICERs) for nivolumab versus docetaxel. However, as concluded by the AC[5], nintedanib plus 

docetaxel is also a relevant comparator in patients with non-squamous NSCLC. Nintedanib 

plus docetaxel is recommended by NICE for patients for treating NSCLC of adenocarcinoma 

histology, which constituted 90% of patients in the CheckMate 057 trial[6]. 

2.3.3. Crossing PFS and OS curves 

In the company’s model, when the PFS and OS curves cross, OS is corrected to be as high as 

PFS. On the contrary, PFS should be corrected never to be higher than OS, given that the 

estimation of OS is less uncertain than that of PFS. 

 

2.4. RESULTS 

The company presented a summary of ICERs for nivolumab versus docetaxel as shown in 

Table 1. For their base case, the company assumed all patients would stop nivolumab treatment 

after 2 years, after which the treatment effect would last for additional 3 years.  

The DSU notes that the ICERs of patients with PD-L1 ≥ 1 are considerably lower than those 

with PD-L1 <1% for both squamous and non-squamous NSCLC. The difference in the ICERs 

for non-squamous NSCLC across subgroups (******* and *******) is explained by the 

considerable difference in the efficacy of nivolumab versus docetaxel in terms of OS, as shown 

in the KM curves presented by the company [3]. **********, in patients with squamous 

NSCLC, the hazard ratio (HR) for nivolumab versus docetaxel 

****************************** in patients with PD-L1 <1% than in patients with PD-L1 

≥1% (*** and **** respectively) and ************ for nivolumab versus docetaxel 

*********** the latter subgroup. This **************** result is mostly explained by the 

remarkable difference between the PFS curves in the nivolumab and docetaxel arms in patients 

with PD-L1 ≥1% and squamous NSCLC mentioned in Section 2.2.  

Table 1: ICERs for nivolumab versus docetaxel assuming a stopping rule at 2 years and a 

treatment effect lasting 3 additional years  
 

Squamous  Non-squamous†  

All-comers £49,982 £49,122 

PD-L1 <1% ******* ******* 
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PD-L1 ≥ 1% ******* ******* 

†Nintedanib plus docetaxel is also recommended for patients with adenocarcinoma histology 

3. EXPLORATORY ANALYSES UNDERTAKEN BY THE DSU 

The DSU undertook exploratory analyses after applying two changes to the company’s model: 

- When the OS and PFS curves cross, cap PFS to OS 

- After the end of treatment effect, apply to patients on the nivolumab arm the hazard rate 

on the docetaxel arm also to PFS 

In the results of the exploratory analyses undertaken by the DSU, the ICER for nivolumab 

compared with docetaxel is considerably higher in patients with PD-L1 ≥ 1% and squamous 

NSCLC as shown in Table 2. It is worth noting that the ICERs for nivolumab versus docetaxel 

in both subgroups of squamous NSCLC are higher than that of all-comers. This might be 

explained by the fact that not all patients in the all-comers populations are included in the two 

subgroups but more likely due to the uncertainty on the estimates produced for the subgroups. 

Table 2: ICERs for nivolumab versus docetaxel for the exploratory analyses undertaken by the 

DSU 
 

Squamous  Non-squamous†  

All-comers £50,014 £49,160 

PD-L1 <1% ******* ******* 

PD-L1 ≥ 1% ******* ******* 

†Nintedanib plus docetaxel is also recommended for patients with adenocarcinoma histology 
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