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Single Technology Appraisal

Response to consultee, commentator and public comments on the Appraisal Consultation Document (ACD)
Type of stakeholder:
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 Social Care 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 document (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
and Social Care, 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.

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.
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Please insert each new comment in a new row
We welcome the Committee’s acknowledgement that people with sickle cell disease (SCD) who have
recurrent vaso-occlusive crises (VOCs) represent an underserved population. We also welcome the
Committee’s acknowledgement that the clinical evidence suggests that people taking crizanlizumab
have fewer sickle cell crises per year than if they have standard of care, albeit that the evidence is
uncertain due to the short duration of the phase 2 SUSTAIN trial. Notwithstanding, the European
Medicines Agency (EMA) has issued a conditional marketing authorisation for crizanlizumab for the
prevention of recurrent VOCs in SCD patients aged 16 years and older:
https://www.ema.europa.eu/en/medicines/human/EPAR/adakveo
Crizanlizumab is the first drug to receive a marketing authorisation for this indication in decades and is
the first drug to have been developed specifically for SCD as opposed to being re-purposed (as was
the case with hydroxycarbamide (HC)). This context is important as it partly explains the relative
paucity of data in this rare disease. As such, the uncertainties highlighted in the NICE appraisal
consultation document for this appraisal are primarily as a result of the paucity of data in SCD and the
relatively short-term nature of the SUSTAIN trial. The SUSTAIN trial represents a follow-up similar in
length to studies of comparable investigational therapies in what is an area of high unmet clinical
need, and this should be taken into consideration in lieu of referring to the SUSTAIN trial as short.
The current NICE Single Technology Appraisal (STA) process does not factor rarity or severity as a
decision modifier as it does in the Highly Specialised Technology (HST) process. This disparity
between programmes has been acknowledged in the ongoing NICE methods review consultation,1
with the Modifiers Task and Finish group recommending more flexibility in accepting uncertainty when
considering treatments for rare diseases, where it is recognised that generating evidence is complex
and difficult. Furthermore, the recently published UK Rare Diseases Framework recognises the
challenge posed to the appraisal of treatments for rare diseases, due to the often limited and highly
uncertain data, and highlights that improving access to specialist care, treatments and drugs are a key
priority to be addressed.2

NICE Response
Please respond to each comment
Comments noted. The committee
considered a range of factors in its
decision making, including the
unmet need of the disease and
health inequalities faced by people
with sickle cell disease. It was
willing to be flexible in its
considerations around uncertainty,
particularly if access could be
managed in a way that reduced the
risk to the NHS. The committee
was satisfied that further data
collection through a managed
access agreement could gather
enough evidence on the longerterm effectiveness of
crizanlizumab. Therefore, it has
recommended crizanlizumab for
preventing recurrent sickle cell
crises if the conditions in the
managed access agreement are
followed. See FAD sections 1.1
and 3.18.

Novartis aims to engage with NHSE and NICE to enable access to crizanlizumab for patients with
SCD who have recurrent VOCs. We had a choice of waiting for the Phase 3 STAND trial results to
read out but chose to submit to NICE early in a bid to secure patient access to this promising therapy,
given the very high unmet need in SCD.
Similar to the approach taken by the EMA in issuing a conditional marketing authorisation, pending
additional data from the ongoing Phase 3 STAND trial, we believe a managed access agreement
(MAA) would be the most appropriate pathway forward for this appraisal. This would allow people
with SCD access to crizanlizumab, while further data on remaining uncertainties are being collected.
1.

National Institute for Health and Care Excellence. Reviewing our Methods for Health
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Technology Evaluation - Consultation. Available at: https://www.nice.org.uk/about/what-we-do/ourprogrammes/nice-guidance/chte-methods-consultation Last accessed: 03 December 2020.
2.
Department of Health and Social Care. The UK Rare Disease Framework. Available at:
https://www.gov.uk/government/publications/uk-rare-diseases-framework/the-uk-rare-diseasesframework#:~:text=This%20framework%20identifies%20the%20key,people%20living%20with%20rare
%20diseases. Last accessed: January 2021.

Novartis

Page 5 of the ACD response highlights the emotional distress that patients feel as a result of the
unpredictability of VOCs as well as how the build-up of SCD complications over time and resulting
organ damage significantly affects their quality of life (QoL).
We believe that these statements from patients and clinical experts indicate that the assumption that a
single utility value from SUSTAIN should be used for all VOC health states, with per event utility
decrements applied (see Section 3.8 of the ACD), is highly pessimistic.
This is because recurrent VOCs not only have an impact on chronic pain and chronic complications of
SCD, but also anxiety and a myriad of psychosocial factors which impact QoL and are therefore best
reflected in health state utility values as they fall outside of individual VOC events. As acknowledged
by the ERG and the Committee (page 14 of ACD), EQ-5D results from the SUSTAIN trial lack clinical
plausibility in the sense that the number of VOCs does not correlate with worsening QoL. This may be
because the SUSTAIN trial duration was too short to demonstrate the impact of crizanlizumab on
patients’ QoL.

3

Consultee
(company)

Novartis

As such, a more balanced assumption (pending more comprehensive QoL data collection from the
phase 3 STAND trial as part of a potential MAA) is to use data from the literature – i.e. the LEGACY
study – as was done in our original submission.
Section 3.1 of the ACD states “One patient expert explained that, although hydroxycarbamide had
effectively reduced the severity of their crises, they stopped treatment because of the potential toxicity
associated with its long-term use. The clinical expert explained that because hydroxycarbamide is a
chemotherapy drug, people often prefer not to take it because they are concerned about serious side
effects”. Furthermore, we recall comments from patient experts that HC affects male fertility and is
contraindicated in pregnancy and breast-feeding. Indeed, merely touching HC capsules puts patients
at risk and is discouraged, with guidance by both the EMA and Food and Drugs Administration (FDA)
cautioning about avoiding contact where possible and issuing special advice for the handling of HC.3,
4 Thus it is feasible to assume that patients are concerned about taking HC and this may explain why
HC use in the UK is not in line with the SUSTAIN trial, but more in keeping with the range of 14.2%
(based on the information available from the National Haemoglobinopathy Registry annual report
2018/2019) to 30% (as highlighted by the clinical expert).

NICE Response
Please respond to each comment

Comments noted. The committee
considered that it had not been
presented with strong evidence to
support the company’s approach to
deriving utility values using the
LEGACY study. It did not think that
the utility values derived from the
SUSTAIN trial were plausible.
However, the committee concluded
that the ERG’s approach of
applying a single utility value
across all 3 VOC health states,
with per-event utility decrements
applied reduced the risk of double
counting VOC events and better
represented health-related quality
of life in people with recurrent
VOCs. See FAD section 3.9.
Comments noted. The committee
noted that 30% hydroxycarbamide
use was in the middle of the range
outlined by the company’s advisory
board, and most likely reflects use
in the population who would
receive crizanlizumab in the NHS.
It concluded that the
hydroxycarbamide use that most
likely reflects NHS clinical practice
should be used in the model. See
FAD section 3.7.

We therefore believe that the Committee’s preference to use HC use from SUSTAIN (XXXX) is out of
keeping with UK clinical practice, leading to a highly pessimistic impact on cost-effectiveness. The
cumulative impact of this assumption – along with other pessimistic assumptions – is to make
demonstrating cost-effectiveness immensely challenging.
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3.
European Medicines Agency. Siklos. EPAR - Product Information. Available at:
https://www.ema.europa.eu/en/medicines/human/EPAR/siklos Last accessed: 16 January 2019.
4.
Food and Drugs Administration. HYDREA Prescribing Information. Available at:
https://www.accessdata.fda.gov/drugsatfda_docs/label/2016/016295Orig1s047,s048Lbl.pdf Last
accessed: 03 December 2020.

Novartis

Section 3.4 of the ACD highlights the Committee’s preference for a model structure in which the
baseline health state occupancy is reflective of the patient population from the SUSTAIN trial.
Furthermore, the Committee discussed that a monthly cycle length may have been more appropriate
than a yearly cycle length.
The model structure has now been updated in line with the preferences expressed by the Committee,
and a detailed explanation of the updates which have been made to the model is presented in
Appendix 1. The model results (based on an analysis performed using the Committee’s preferred
assumptions) are provided in Appendix 1, along with a revised company base case. In the revised
company base case, all of the Committee-preferred assumptions are retained except for the following
changes, which have been made based on discussions with UK clinical experts and patient groups:
•
•
•

Health state utility values have been derived based on data from the LEGACY study, as in
the original company submission, rather than using a single utility value derived from
SUSTAIN for patients in all VOC health states (see Comment 2 above for further details).
The proportion of patients receiving HC/HU is assumed to be 30%, which is in line with NICE
UK clinical expert opinion, rather than the proportion of patients in the SUSTAIN trial who
received HC/HU (XXXX) (see Comment 3 above for further details).
It has been assumed that there would be no crizanlizumab wastage. This is because
crizanlizumab is expected to be administered in a hospital-based setting. It is therefore
expected that the compounding of services and vial sharing are realistic assumptions for
clinical practice. This assumption has also been validated by UK clinical expert opinion.

The company’s revised base case results in probabilistic sensitivity analysis (PSA) derived ICERs for
crizanlizumab vs SOC of XXXX (with crizanlizumab at list price) and less than £30,000 (based on the
proposed confidential commercial access arrangement with NHSE – see appendix 3).

NICE Response
Please respond to each comment

Comments noted. Please see
responses to individual issues
below.
Model structure
The committee would have
preferred for the health states in
the updated model to have
matched how patients were
stratified according to VOC rate in
the SUSTAIN trial. It also
considered that VOC state
occupancy should have been
estimated monthly within
SUSTAIN, in line with the updated
cycle length. Therefore, the
committee concluded that the
company’s updated model
structure does not resolve the
uncertainty about the change in
VOC rate over time after treatment
with crizanlizumab. See FAD
section 3.5.
Utility values
The committee considered that it
had not been presented with strong
evidence to support the company’s
approach to deriving utility values
using the LEGACY study. It did not
think that the utility values derived
from the SUSTAIN trial were
plausible. However, the committee
concluded that the ERG’s
approach of applying a single utility
value across all 3 VOC health
states, with per-event utility
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NICE Response
Please respond to each comment
decrements applied reduced the
risk of double counting VOC events
and better represented healthrelated quality of life in people with
recurrent VOCs. See FAD section
3.9.
Hydroxycarbamide use
The committee noted that 30%
hydroxycarbamide use was in the
middle of the range outlined by the
company’s advisory board, and
most likely reflects use in the
population who would receive
crizanlizumab in the NHS. It
concluded that the
hydroxycarbamide use that most
likely reflects NHS clinical practice
should be used in the model. See
FAD section 3.7.
Drug wastage
The committee considered that it
had not been presented with strong
evidence to support the company’s
revised assumption that vial
sharing would mean that drug
wastage would not occur in clinical
practice. The committee
recognised that vial sharing may be
complex and problematic for
crizanlizumab because the dose
administered depends on a
person’s weight and monthly
infusions would need to be
scheduled. The committee
concluded that wastage was highly
likely with each administration of
crizanlizumab and so should be
included the model. See FAD
section 3.10.

5

Consultee

Novartis

In Section 3.7 of the ACD the Committee concluded that there is limited evidence of a prolonged

Comments noted. The committee
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treatment benefit while on treatment and after stopping treatment with crizanlizumab. Whilst we have
previously acknowledged that there is a general uncertainty around the prolonged treatment effect of
crizanlizumab after discontinuation, we consider it important to note again that evidence available from
the SUCCESSOR trial was further supported by discussions with clinical experts around the clinical
plausibility of a prolonged treatment effect, leading to two potential explanations for the observed
benefit compared with placebo:
• That continuous crizanlizumab therapy led to remodelling of the vascular bed, following decreased
inflammation, thereby disrupting endothelial activation and leading to a reduction in overall P-selectin
expression
•That a break in the acute pain cycle had also resulted in a break in the chronic pain cycle, leading to
desensitisation to pain and thereby an extended period with reduced sensitivity to normal pain triggers

NICE Response
Please respond to each comment
noted that, because there is limited
long-term data on the efficacy of
crizanlizumab, the uncertainty
around a prolonged treatment
effect could not be resolved. It
concluded that, although it was
possible that there is some
treatment benefit after stopping
treatment with crizanlizumab, there
is very little evidence to support
this. See FAD section 3.8.

It is acknowledged that the long-term efficacy of crizanlizumab is generally associated with
uncertainty, further highlighting the value of further data collection and the opportunity for a
commercial access arrangement through an MAA in order to collect longer-term efficacy data from the
STAND phase III trial.
However, given the available data from the SUCCESSOR trial and the clinical rationale provided by
clinical experts explaining the clinical plausibility of a prolonged treatment effect, the committees’
preferred assumption of no continued efficacy after treatment discontinuation with crizanlizumab is
considered pessimistic.

6

Consultee
(company)

Novartis

Whilst the revised company base case presented in appendix 1 assumes no continued efficacy after
treatment discontinuation with crizanlizumab, in line with the committee’s preferred assumption, we
believe it would be appropriate to re-visit this assumption in the estimation of a plausibly potential
cost-effective price at the point of MAA exit.
In Section 3.12 of the ACD the Committee stated that there are no equality issues that can be
addressed in this technology appraisal; however, we believe that there are inequalities which could be
addressed through the reimbursement of crizanlizumab.
•

•

•

In the UK, SCD predominantly affects individuals of African and African-Caribbean ethnicity, who
as a group, tend to have poorer health outcomes compared with other ethnicities.5-9 Patients also
report experiencing stigma related to the management of their condition, particularly being
perceived as “drug seeking” by health care professionals when requiring opioids for management
of pain associated with VOC.10, 11 This stigma may be linked to other factors such as patient
ethnicity and socioeconomic status.10, 11
SCD patients are more likely to live in an impoverished area of the UK, with approximately 66% of
SCD patients living in one of the lowest two quintiles of deprivation according to the English Index
for Multiple Deprivation.12, 13 SCD may also negatively affect social mobility in patients, as in a UK
analysis of the SWAY survey, 72% of patients with SCD reported that SCD limited their career,
whilst 74% of patients reported reducing their working hours due to SCD.14
SCD is a rare condition and thus has a limited clinical evidence base. Furthermore, although SCD
is an orphan disease it does not receive the research funding or pharmaceutical investment given

Comments noted. The committee
has considered all the relevant
evidence presented to it and the
uncertainty around crizanlizumab’s
clinical and cost effectiveness. It
took into consideration the
significant unmet need for effective
treatments in people with sickle cell
disease, and the equality issues
raised by patient experts and
people who responded to the
consultation. The committee was
mindful that the principles that
guide the development of NICE
guidance and standards included
the aim to reduce health
inequalities. Therefore, it has
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to other orphan diseases with fewer patients but a higher public profile, such as haemophilia or
cystic fibrosis.15 As a result, the disease outcomes for patients with SCD are currently poor.
Taken together these points highlight the substantial health inequality which affects patients with SCD
in the UK. We believe that the reimbursement of crizanlizumab as an effective, well-tolerated therapy
which targets the underlying mechanisms of SCD will go some way to addressing the inequalities
faced by this patient population.
5.
Dormandy E, James J, Inusa B, et al. How many people have sickle cell disease in the UK? J
Public Health (Oxf) 2018;40:e291-e295.
6.
Streetly A, Latinovic R, Henthorn J. Positive screening and carrier results for the Englandwide universal newborn sickle cell screening programme by ethnicity and area for 2005-07. J Clin
Pathol 2010;63:626-9.
7.
Becares L. Which ethnic groups have the poorest health? Ethnic health inequalities 1991 to
2011. Dynamics of diversity: evidence from the 2011 census: University of Manchester, Joseph
Rowntree Foundation. Avaliable at:
http://hummedia.manchester.ac.uk/institutes/code/briefingsupdated/which-ethnic-groups-have-thepoorest-health.pdf. Last Accessed: 16 October 2019.
8.
Smith GD, Chaturvedi N, Harding S, et al. Ethnic inequalities in health: A review of UK
epidemiological evidence. Critical Public Health 2000;10:375-408.
9.
Kirby T. Evidence mounts on the disproportionate effect of COVID-19 on ethnic minorities.
The Lancet Respiratory Medicine.
10.
Bulgin D, Tanabe P, Jenerette C. Stigma of Sickle Cell Disease: A Systematic Review.
Issues in mental health nursing 2018;39:675-686.
11.
Jenerette CM, Brewer C. Health-related stigma in young adults with sickle cell disease.
Journal of the National Medical Association 2010;102:1050-1055.
12.
Idowu M, Badejoko S, Rowan P, et al. Occupational History for Forty Adults with Sickle Cell
Disease Compared with Healthy Siblings. Blood 2014;124:4937.
13.
Novartis. Data on File: Non-Interventional Study Report. Evaluation of the impact of
hospitalized Vaso-Occlusive Crises on mortality, complications and healthcare utilization for patients
with sickle cell disease using an observational cohort in the UK (EVOC). April 2020.
14.
Inusa B, John James, Olivera Rajkovic-Hooley, et al. UK Results from the International Sickle
Cell World Assessment Survey (SWAY): Patients with Sickle Cell Disease (SCD) Experience Work
Impairment and Decreased Productivity. BSH2020-PO-371. (2020), Abstracts. Br J Haematol, 189: 4294.
15.
Lee L, Smith-Whitley K, Banks S, et al. Reducing Health Care Disparities in Sickle Cell
Disease: A Review. Public Health Rep 2019;134:599-607.
16.
Qureshi A, Kaya B, Pancham S, et al. Guidelines for the use of hydroxycarbamide in children
and adults with sickle cell disease. British Journal of Haematology 2018;181:460-475.
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Novartis

In Section 3.9 of the ACD, the Committee acknowledged that the cost-effectiveness of crizanlizumab
is highly sensitive to changes in certain parameters, including age, weight and gender distribution,
hydroxycarbamide use, duration of treatment effect during and after stopping treatment and choice of
utility values. The Committee further noted that Novartis considers that ongoing data collection as part

NICE Response
Please respond to each comment
decided to recommend
crizanlizumab for preventing
recurrent sickle cell crises within a
managed access agreement. The
committee considered that this
would allow people with sickle cell
disease access to treatment with
crizanlizumab while further data is
collected on key uncertainties. See
FAD sections 1.1, 3.13 and 3.18.

Comments noted. Please see
responses to individual issues
below.
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of a managed access agreement may help to address some of these uncertainties. However, the
Committee concluded that “it was not clear how collecting more data would reduce uncertainty around
crizanlizumab’s clinical and cost effectiveness” and mentioned three areas requiring further clarity.
These are clarified as follows:
1)

2)

“Current uncertainty around the model structure” Novartis has now updated the model
structure in line with the preferences expressed by the Committee, and shared this as part of
our earlier response to the ACD in January. We are also open to working with NICE on
exploring ways of further updating the model structure in any subsequent review after a
period of data collection.
Current uncertainty around “the parameters used” As explained in the technical engagement
response, Novartis are of the strong belief that a period of further data collection within the
context of a managed access agreement (MAA), would help to reduce the uncertainty around
the parameters used. The two main sources of evidence are expected to be the Phase 3
STAND trial and a prospective data collection from the National Haemoglobinopathy Registry
(NHR) to capture outcomes as determined by the Committee. Specifically, the two sources
will address the following key uncertainties:
•

3)

Phase 3 STAND trial: longer-term efficacy of crizanlizumab vs SoC; duration of
treatment effect for crizanlizumab; utility values of crizanlizumab vs SoC, and;
impact of crizanlizumab on long-term consequences of SCD.
•
NHR: UK-specific data on patient weight, age, gender distribution and use of
concomitant HC/HU in SCD patients with recurrent VOCs.
•
Please see Appendix 2 for full details of the uncertainties that these data sources
will help resolve.
“Not clear how the cost of crizanlizumab to the NHS could be managed in a way that
accurately reflects the decision uncertainty” Novartis is engaging with NHSE and NICE for
the agreement of commercial options which allow the cost of crizanlizumab to the NHS to be
managed in a way that reflects uncertainty in cost-effectiveness estimates based on existing
data, while further evidence is collected for a later appraisal. Details are provided in
Appendices 1 and 3.

Taken together, we believe we have now clarified how more data, collected as part of a MAA would
reduce uncertainty around crizanlizumab’s clinical and cost effectiveness.

NICE Response
Please respond to each comment
Model structure
The committee considered that it
would have preferred for the health
states in the updated model to
have matched how patients were
stratified according to VOC rate in
the SUSTAIN trial. It also
considered that VOC state
occupancy should have been
estimated monthly within
SUSTAIN, in line with the updated
cycle length. Therefore, the
committee concluded that the
company’s updated model
structure does not resolve the
uncertainty about the change in
VOC rate over time after treatment
with crizanlizumab. See FAD
section 3.5.
Managed access agreement
The committee understood that the
risk to the NHS is reduced through
the proposed managed access
agreement. It was satisfied that
further data collection through a
managed access agreement could
gather enough evidence on the
longer-term effectiveness of
crizanlizumab. Therefore, the
committee has recommended
crizanlizumab for preventing
recurrent sickle cell crises if the
conditions in the managed access
agreement are followed. It
highlighted that when the guidance
is next reviewed, the company
should use the committee’s
preferred assumptions as outlined
in the FAD, unless new evidence
indicates otherwise.
See FAD sections 1.1 and 3.16 to
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Page 3 of the ACD states that “the clinical evidence suggests that people taking crizanlizumab have
fewer sickle cell crises in a year than if they do not have any treatment”. This statement is factually
incorrect, as the submitted clinical evidence is based on established clinical management without
crizanlizumab as a comparator for crizanlizumab, which comprises HC use and best supportive care
rather than “no treatment”.
Page 9 of the ACD states that “the ERG noted that the HES database and the NICE guideline were
representative of all UK patients, not just those who had recurrent VOC”. This statement is potentially
misleading and should say “all patients with SCD”.
Section 3.6 of the ACD states that “the clinical expert explained that the SUSTAIN trial included sites
in the US, where hydroxycarbamide use is slightly higher than the UK”. We do not believe the phrase
“slightly higher” was a direct quote from the clinical expert, but would be happy to be corrected.
Based on the assumption that HC use for relevant patients in UK clinical practice ranges between
14%–30%, as supported by clinical expert opinion also detailed within Section 3.6, this statement is
misleading and should instead say that HC use in the US can be considered “substantially higher than
the UK”.

NICE Response
Please respond to each comment
3.18.
Comment noted. This wording has
been updated in the FAD.

Comment noted. This wording has
been updated in the FAD.
Comment noted. This wording has
been updated in the FAD.

Crizanlizumab prevent sickle cell crises in sickle cell disease therefore it reduces patients
hospitalisation therefore cost should not be the reason or a deciding factor for not approving
Crizanlizumab.

Comment noted. The committee
has recommended crizanlizumab
for preventing recurrent sickle cell
crises within a managed access
agreement. See FAD sections 1.1
and 3.18.

I am responding to the above consultation on behalf of the Sickle Cell Society. This response should
be read in conjunction with our response dated June 2020.

Comments noted. The committee
has considered all the relevant
evidence presented to it and the
uncertainty around crizanlizumab’s
clinical and cost effectiveness. It
took into consideration the
significant unmet need for effective
treatments in people with sickle cell
disease, and the equality issues
raised by patient experts and
people who responded to the
consultation. The committee was
mindful that the principles that
guide the development of NICE
guidance and standards included
the aim to reduce health
inequalities. It was willing to be
flexible in its considerations around
uncertainty, particularly if access
could be managed in a way that

At the outset, I have to say that the SCS is extremely concerned and indeed disappointed with the
NICE recommendation to provisionally reject Crizanlizumab for preventing sickle cell crises in sickle
cell disease (SCD) and the evidence associated with the recommendation.
Nevertheless, we are not at all surprised because whilst NICE professes to attach importance to
equality in its decision making, this is a classic example where we believe equality in NICE decision
making is either ignored or viewed as less important. Whether this is intentional or unintentional, we
cannot be sure but it is clear that other factors such as economic models or cost, trump equality. We
make this point because we do not believe that NICE has taken sufficient account of the equality
issues associated with SCD nor the historic neglect of SCD. As such we believe the recommendation
need changing to properly take account of NICE equality aims. If NICE are not prepared to do so, then
NICE must be transparent about what weight it attaches to equality issues in this case and thus be
accountable for the use of equality as a factor in its decision making, so that it is not window dressing.
Turning now to the 3 specific NICE questions. Our comments are as follows;
1.

Has all the relevant evidence been taken into account
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We do not believe all the relevant evidence has been taken into account. Whatever NICE may think
about the current Black Lives Matter campaign, what the campaign has done is shine a light on the
injustices and inequalities that disproportionally affect black and brown people, over many decades. In
the case of SCD, there has been decades of marginalisation, significant unmet need, lack of
investment and limited research and development. This has had a knock on effect on the SCD
community in the main through higher mortality rates for adults and children, prejudice and
discrimination in accessing services particularly emergency services (regular crises and seeking acute
pain relief can sometimes be equated by health professionals as drug seeking) and limited choice of
effective disease modifying treatments.
In the context of rare diseases, SCD is a significant cohort in England/UK, Europe and indeed
globally. So in addition to the complex NICE models and the initial appraisal, NICE must look at it’s
assessment from the perspective of the SCD community. We have a potentially new disease
modifying treatment; Crizanlizumab that is regarded as safe and effective for the SCD. However,
despite safety and efficacy and the fact that there has been no new disease modifying drug in
England/UK for over 30 years, the NICE provisional recommendation is not to approve it. To the
ordinary SCD patient or indeed the man/woman on the Clapham Omnibus, it looks like continuation of
injustices and continued health inequalities for this group of patients. There is plenty of evidence of the
disproportionate impact on black and minority ethnic (BAME) and deprived communities, exacerbated
by the Covid19 pandemic. The most recent report by the Institute for Fiscal Studies (IFS) Deaton
Review of Inequalities, shows that the best paid and most highly educated have been ‘’much better
able to ride out the crisis’’ If this condition affected the majority Anglo Saxon population, we suspect
that the NICE recommendation might be different. This opinion, like it or not, is the perception many
people will have.
To what extent have NICE taken this real world evidence into account.

NICE Response
Please respond to each comment
reduced the risk to the NHS.
Therefore, it has decided to
recommend crizanlizumab for
preventing recurrent sickle cell
crises within a managed access
agreement. The committee
considered that this would allow
people with sickle cell disease
access to treatment with
crizanlizumab while further data is
collected on key uncertainties. See
FAD sections 1.1, 3.13 and 3.18.

SCD in the UK and indeed globally has received scant attention and little or no resources from the
NHS and scientific community when compared with other genetic disorders such as Cystic Fibrosis.
We make no criticism of people or organisations involved with Cystic Fibrosis. However, NICE must
accept that a significant factor in this lack of interest, resources, scientific development and awareness
of SCD is that in the main, the people affected with SCD are people whose heritage is from black and
minority ethnic populations. To what extent, in looking at the evidence, do NICE take into account that
this SCD population also has had to contend with unmet needs, racism and discrimination in the
health care system for decades. Let’s contrast this to CF, which primarily affects the white population,
where awareness, scientific development and resources have been historically higher than SCD and
innovation has flourished.
The evidence is in part linked to the very decisions of NICE in approving new treatments for Cystic
Fibrosis over many decades. Interestingly, only last year Orkambi was approved to great fanfare by
the NHS at a significantly high cost.
2.

Are the summaries of clinical and cost effectiveness reasonable interpretations of the
evidence
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We suggest to NICE that one of the direct consequences of the equality issues described above such
as the lack of investment and innovation in developing disease modifying treatments for SCD over the
past 30 years, is the fact that there is only one licensed treatment for SCD; Hydroxycarbamide. This is
not for everyone with SCD. We set out clearly why this is the case in our previous response in June
2020. If any new safe and effective treatments had been developed and approved for SCD in past
decades, then they may now be out of or nearing the end of their patent licence. It is possible
therefore that cheaper generic versions might now be available. Obviously, we know that this is not
the case. By applying some flexibility based on the evidence of equality, for the cost effectiveness of
this new proposed treatment, NICE in our view, would address the historic and indeed current bias
and unmet need for this cohort of patients.
We are not convinced that NICE has set out clearly, in plain English, it’s rationale for interpretation of
the clinical and cost effectiveness evidence. We say this for two reasons. First, there are different
phenotypes of SCD, some such as SS are considered more severe than others. As with the current
licensed treatment; Hydroxycarbarmide, it is not always effective for the most severely affected
patients or those who continue to have regular crises (See the SUSTAIN trial data). We cannot
deduce from the paperwork we have received, to what extent NICE have considered the question of
cost effectiveness in relation to the most severely affected patients? In other words, it is possible that
Crizablizumab may not be for every patient with SCD but focussed on those with the most severe form
of SCD.
Secondly, the fact is that if Hydroxycarbamide does not work for severely affected patients or they
can’t be transfused, then what is the treatment alternative. There is not. I hope therefore you can see
why we attach such importance to the issues of unmet health needs and health inequalities. Factors
which we believe are not taken sufficiently seriously in NICE interpretation of the evidence.
In 2020 the Institute for Clinical and Economic Review (ICER) published a draft evidence report on 3
new disease modifying treatments for SCD, including Crizanlizumab. The ICER SCD assessment was
never completed, due to the Covid 19 pandemic. Whilst aspects of the ICER report fully support the
arguments we are making above, the report is incomplete. Nevertheless, that of itself did not prevent
the Food and Drug Administration (FDA) in the USA or the European Medicines Association (EMA)
from licensing this new treatment.
3.

NICE Response
Please respond to each comment

Are the provisional recommendations sound and a suitable basis for guidance to the NHS

For the reasons outlined above and in particular the lack of evidence in relation to both the unmet
needs and health inequalities affecting this group of patients, we firmly believe that the provisional
recommendation is unsound. This is the first safe and effective SCD treatment for decades. We make
no apology in saying that it is long overdue and important to people who live with this genetic
condition. It is interesting that the European Medicines Agency (EMA) in Europe and the Food and
Drug Administration (FDA) in the USA have already approved this new treatment on the best available
evidence. It therefore makes it hard for us to understand the NICE factors which differentiate the
evidence from the FDA or the EMA and why it seems to put little or no weight to the equality issues
affecting this group of patients.
13

Commentator

The Sickle Cell
and

The SCTAPPG aims to give NICE an account as to why it believes that the recommendation made
requires a thorough review, and why there are a plethora of factors as to why this recommendation

Comments noted. The committee
has considered all the relevant
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should be altered. We consider that this new drug has the realistic potential to greater enhance the
patient experience for the SCD community. We hope that we can provide you with a detailed account
and are pleased that NICE have been open to listening to all stakeholders.
1.

Examples of where NICE has funded drugs for conditions that are neither rare or very rare
above the £30,000 per QALY threshold

There are examples of where NICE has made exceptions to the rule for conditions not classified as
rare diseases such as Multiple Sclerosis (MS). In the case of ocrelizumab, the treatment for MS, the
QALYS were (from the company’s database) Population Deterministic ICER (£/QALY) Probabilistic
ICER (£/QALY) Modified PAS price Modified £78,316 PAS price MRI active £84,2491. With this case
in particular, we were encouraged that even though NICE originally refused to recommend the drug,
they went on to approve it.2 We believe this illustrates NICE’s flexibility and willingness to be
constructive and listen to concerns of stakeholders.
The rationale behind NICE’s decision to change its recommendation, we believe, can be readily
applied to sickle cell disease and Crizanlizumab: Unmet clinical need and the drug being an
acceptable use of NHS resources are hallmarks of what Crizanlizumab possesses in terms of what
difference it can make to the SCD community. See below the practical conclusion that NICE pertained
to MS. We consider that NICE should be equally as holistic and the sickle cell community only wishes
for parity.
“There are currently no disease-modifying treatments available for primary progressive multiple
sclerosis. Results of 1 clinical trial show that ocrelizumab can slow the worsening of disability,
although the size and duration of this effect are uncertain.
Given the unmet clinical need, the most plausible cost-effectiveness estimates for ocrelizumab at the
agreed price compared with best supportive care alone are in the range that NICE considers an
acceptable use of NHS resources. Because of this, ocrelizumab is recommended for treating early
primary progressive multiple sclerosis with imaging features characteristic of inflammatory activity in
adults.” p.3
2.

NICE Response
Please respond to each comment
evidence presented to it and the
uncertainty around crizanlizumab’s
clinical and cost effectiveness. It
took into consideration the
significant unmet need for effective
treatments in people with sickle cell
disease, and the equality issues
raised by patient experts and
people who responded to the
consultation. The committee was
mindful that the principles that
guide the development of NICE
guidance and standards included
the aim to reduce health
inequalities. It was willing to be
flexible in its considerations around
uncertainty, particularly if access
could be managed in a way that
reduced the risk to the NHS.
Therefore, it has decided to
recommend crizanlizumab for
preventing recurrent sickle cell
crises within a managed access
agreement. The committee
considered that this would allow
people with sickle cell disease
access to treatment with
crizanlizumab while further data is
collected on key uncertainties. See
FAD sections 1.1, 3.13 and 3.18.

The ICER report on Cost effectiveness for Crizanlizumab

The Institute for Clinical and Economic Review (ICER) published a draft evidence report on therapies
crizanlizumab (Adakveo, Novartis), voxelotor (Oxbryta, Global Blood Therapeutics) and L-glutamine
(Endari, Emmaus Life Sciences) for sickle cell disease (SCD). In the draft evidence report, the study
authors note that care for patients with SCD has been historically poor and represents a failure in the
US healthcare system.
The ICER report4 included consulting patients and carers and like the STAPPG’s own body of
research it is patently apparent that the SCD community face stigma and discrimination when it comes
to managing their condition and navigating health pathways. These structural inequalities translate
into a feeling of neglect, and being unable to access new treatments and drugs is a component of this
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sentiment.
“Deep dysfunction in care is driven by poor coordination within provider systems and by barriers to
access that arise from a broad range of factors including systemic racism, uninformed clinicians,
poverty, and insurance systems poorly designed to coordinate coverage for patients with multisystem
chronic conditions,” p.8
“This is not to say that people with SCD are unable to function at a high level in society, but that the
challenges and the barriers are extraordinary. One of the most important perspectives we learned
from the SCD patient community and clinicians was that SCD remains a misunderstood, marginalized,
condition. To fully appreciate the potential benefits of new treatments, a broad appreciation for the
impact of SCD on the lives of patients and their families must be achieved and must be kept front and
center when making judgments about the value of these treatments.” p.10
“We heard frustration from the sickle cell community about the lack of investment in research or
comprehensive treatment centers that might increase access to better treatment, improve health
outcomes, and reduce other disparities faced by SCD patients and their families. Historically, SCD has
been underfunded, with no breakthroughs or developments in two decades. Although the populations
of patients living with other severe hereditary conditions such as cystic fibrosis are significantly smaller
than that of SCD, these conditions often receive greater funding for research and treatment. Cystic
fibrosis, for example, affects approximately 30,000 people in the US (versus about 100,000 with SCD)
and receives 7-11 times the structural racism, as well as implicit bias, affect the allocation of resources
toward research, health care delivery, and quality improvement.” p.12
“To improve health care access, the sickle cell community is faced with the awesome task of trying to
rewrite the dominant narratives about their patients whose genetic disease marks them in the United
States as quintessentially black. This narrative presumes that sickle cell patients are socially
dysfunctional, dependent on narcotics, and poorly educated or, worse, uneducable. Knowing only a
patient’s race or ethnicity, even a well-meaning doctor may make presumptions that influence how he
or she communicates with and medically treats a patient.” – Rouse, 2009.”p.12
The SCTAPPG recently launched its "Cast Aside and Forgotten About” report and a striking finding
was that 50.5% of our respondents informed us that the COVID-19 had affected their access to
healthcare services in their locality. It is a chilling statistic that just over half of all respondents
revealed that their usual health pathways were being disrupted by the pandemic. The report
concluded that though intrinsically COVID-19 does not discriminate, our evidence shows that in a
society where structural inequalities exist whether that be by socio-economic background, race,
gender, disability – COVID-19 does discriminate. The likelihood of contracting the virus increases or
decreases dependent on these aforementioned variables. And though it has not been proved beyond
doubt that having sickle cell decreases your chance of survival, your race and socio-economic
background have been proven to increase your likelihood of contracting the virus. COVID-19 does
discriminate, it has served to exacerbate and amplify the health inequalities that already exist. This
coincides with the recently published COVID-19 Marmot Review where he has stated BAME groups
are experiencing higher rates of mortality from COVID-19. He attributes this in part to longstanding
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impacts of discrimination and exclusion associated with systemic racism.5
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“The potential other benefits of effective treatments for SCD therefore are highly relevant. It is clear
that treatment with new therapies may reduce important health disparities that exist across racial and
socio-economic groups in the US. Specifically, effective treatment could potentially reduce the gap in
life expectancy between black and white Americans and between the poor and rich in the US. Further,
if these new therapies can be shown to directly impact other acute and chronic morbidities outside of
those measured in the current clinical trials, patients could experience significant improvements in
their quality of life.” p.152
“The care they receive is further compromised due to historic disparities in research funding. Funding
for research into treatments for SCD has been far less than for other diseases more commonly
occurring in Caucasian populations. As a result, if a patient is able to find a haematologist who treats
SCD, they have historically had few treatment options: bone marrow transplant, hydroxyurea, chronic
transfusion, all at significant cost, some with significant risk, and/or side effects. These new therapies
are the first in many years to offer new mechanisms of action and new hope for less pain and
suffering.” p154
3.

NICE Appraisal consultation document: Crizanlizumab for preventing sickle cell crises in
sickle cell disease 6

The pandemic has again showed us that an individual’s demography matters, and this is again
another example of where substantial gains can be made to address the historic neglect of treatments
for a minorities. There is also a case that the additional social, physical and psychological burden that
have been amplified because of these very same inequalities. This is why we are disappointed at
NICE’s statement that that there are no equality issues that can be factored into this technology
appraisal (see below). In conjunction with The ICER report finding that poor development of
treatments is attributable to historic disparities in research funding, the SCTAPPG’s body of research
on the discrimination this vulnerable cohort faces is sufficient evidence to suggest a reconsideration.
This is an opportunity for NICE to demonstrate their commitment to ameliorate these racial and social
inequalities by rethinking the need to factor in equality issues.
“There are no equality issues that can be addressed in this technology appraisal. The patient experts
explained that sickle cell disease is not widely understood, including among healthcare professionals,
which often results in poor hospital care and a stigma around seeking pain relief for crises. The
committee heard how the condition is more common in people of African or African-Caribbean family
origin and that as a group these people tend to have poorer health outcomes than other ethnicities.
The committee concluded that issues related to differences in prevalence or incidence of a disease
cannot be addressed in a technology appraisal.” 3.12
It is quite possible that if there wasn’t such a historic lack of investment over time in developing
disease specific treatment for SCD a treatment that much cheaper generic versions would be
available - making it more cost effective by now. By making an exception for the cost effectiveness of
crizanlizumab they would be addressing this historic and current bias. It would be a missed
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opportunity not to compensate for this legacy of underinvestment.

NICE Response
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“judgements about the acceptability of a technology as an effective use of NHS resources will
consider the degree of certainty around the ICER. The committee will be more cautious about
recommending a technology if it is less certain about the ICERs presented.7” 3.10
In NICE’S own words, they are open to questioning the validity and utility of the ICER report if it
became apparent there was uncertainty about the certainty of the findings. To this affect, the
American Society of Hematology have made clear that it would be premature of NICE to use the ICER
report because the assessment was never completed because of the COVID-19 pandemic - with the
meeting postponed indefinitely. We consider that because of the failure to complete the assessment,
the reports bearing on the decision can be called in to question. This is in line with our deep concern
that individual and social inequalities are not being reflected in NICE’s decision. If stakeholders in
United States were able to convey their reservations about the decision, and articulate their lived
experiences then we believe that the cost effectiveness of the treatment could have been evaluated
differently.
1.
2.
3.
4.
5.
6.
7.
15

Patient expert

Kye
Gbangbola

NICE (2018) Lead Team Presentation https://www.nice.org.uk/guidance/ta585/documents/1
https://www.nice.org.uk/guidance/ta585/documents/appraisal-consultation-document
NICE (2019) Ocrelizumab for treating primary progressive multiple sclerosis
https://www.nice.org.uk/guidance/TA585/chapter/1-Recommendations
ICER (2020) Crizanlizumab, Voxelotor, and L-Glutamine for Sickle Cell Disease: Effectiveness
and Value http://icerorg.wpengine.com/wp-content/uploads/2020/10/ICER_SCD_EvidenceReport_031220-FOR-PUBLICATION.pdf
http://www.instituteofhealthequity.org/resources-reports/build-back-fairer-the-covid-19-marmotreview/build-back-fairer-the-covid-19-marmot-review-full-report.pdf
https://www.nice.org.uk/guidance/GID-TA10470/documents/129
NICE (2020) Appraisal consultation document Crizanlizumab for preventing sickle cell crises in
sickle cell disease https://www.nice.org.uk/guidance/GID-TA10470/documents/129

Thank you for the opportunity to comment further, in September expert meeting, in November
Committee meeting, in the post meeting survey, and now. The effort NICE expend to integrate the
scientific with humanities and quality of life failed and the reason why needs to be investigated so
lessons can be learned including the diversity make up of decision makers.
I was extremely disappointed with the recommendation and consider it to be grossly wrong, I am
happy to explain the grounds. The decision to reject the proposition will severely damage trust.
The expert committee meeting was long awaited, over 30 years to consider a solitary new treatment
for SCD (Sickle Cell Disorder). From my lived experience as a black person I was shocked NICE
viewed a treatment approved by the FDA and the EMA not cost effective for our UK patients, but I was
not surprised. It does feel as though Black Lives do not matter the same as other lives. And worse
NICE are not doing enough about it.

Comments noted. The committee
has considered all the relevant
evidence presented to it and the
uncertainty around crizanlizumab’s
clinical and cost effectiveness. It
took into consideration the
significant unmet need for effective
treatments in people with sickle cell
disease, and the equality issues
raised by patient experts and
people who responded to the
consultation. The committee was
mindful that the principles that
guide the development of NICE
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The issues raised by Professor Sir Michael Marmot and many others including the Institute of Health
Equality on structural and systemic diversity issues come into stark relief in this failed opportunity to
improve the health and lives of people with SCD (Sickle Cell Disorder).
For sickle cell the NICE can say they have identified stakeholders, but they can not say they have
responded to their reasonable expectations, indeed the evidence shows they have rejected their
stakeholder expressed views.
NICE need to establish a clear framework for human and quality of life aspects which would enable
companies to be assessed in a common comparable consistent manner. Nice asks for this
information as part of its decision making process! Yet ignores it in making its decision! These
behaviours and medical and scientific discourses destroy trust amongst all patient communities, this
needs to be urgently resolved.

NICE Response
Please respond to each comment
guidance and standards included
the aim to reduce health
inequalities. Therefore, it has
decided to recommend
crizanlizumab for preventing
recurrent sickle cell crises within a
managed access agreement. The
committee considered that this
would allow people with sickle cell
disease access to treatment with
crizanlizumab while further data is
collected on key uncertainties. See
FAD sections 1.1, 3.13 and 3.18.

A key point ignored is that Crizanlizumab treatment is, and there were no adverse reactions, with
respect to efficacy and the fact the treatment reduces Vaso Occlusive Crisis and reduces
hospitalisation. It feels very wrong to reject a drug, given the circumstances, that clearly works.
This situation would be inconceivable with a Covid vaccine/treatment, yet sickle cell affects vast
numbers of people; Kings College Hospital estimate as many as 300,000,000 have SCD.
I hope this assists as a candid response to the ‘Recommendations - Crizanlizumab for preventing
Sickle Crisis in Sickle Cell Disorder’. I hope the final decision supports the provision of Crizanlizumab
as the EMA and FDA akin with MHRA, EMA, FDA etc with Pfizer Covid vaccine.
16

Public

Web comment

Has all of the relevant evidence been taken into account?

Comments noted.

NO
even though QALYs have been addressed to some extent the impact pf sickle cell disease vasoocclusive events is much broader and includes employment, income generation and overall
satisfaction that has not been fully accounted for. recurrent VOCs limit patients opportunities for
employment, education and career development as recently published in the american journal of
hematology -Impact of sickle cell disease on patients’ daily lives, symptoms reported, and disease
management strategies: Results from the international Sickle Cell World Assessment Survey (SWAY)
Ifeyinwa (Ify) Osunkwo Biree Andemariam Baba P.D. Inusa et al 02 December 2020
https://doi.org/10.1002/ajh.26063

The committee can only consider
the direct health benefits of a
technology as outlined in NICE's
guide to the methods of technology
appraisal.

Are the summaries of clinical and cost effectiveness reasonable interpretations of the
evidence?
the clinical summary is reasonable.
However cost effectiveness is much more complicated and difficult to account for all the relevant
factors such as education and career development.

The committee has considered all
the relevant evidence presented to
it and the uncertainty around
crizanlizumab’s clinical and cost
effectiveness. Therefore, it has
decided to recommend
crizanlizumab for preventing
recurrent sickle cell crises within a
managed access agreement. The
committee considered that this
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Are the recommendations sound and a suitable basis for guidance to the NHS?
it is my opinion that this drug offers more choices for people living with sickle cell disease especially
those suffering from debilitating pain and therefore limited independence, mobility and academic
activities. On the long run the impact on mortality, morbidity will outweigh the cost for the drug.
improvement in VOCs will increase patient confidence and may reduce contribute to a positive outlook
in life and therefore less hospitalisations
Are there any aspects of the recommendations that need particular consideration to ensure we
avoid unlawful discrimination against any group of people on the grounds of race, gender,
disability, religion or belief, sexual orientation, age, gender reassignment, pregnancy and
maternity?

17

Public

Web comment

even though present FDA approval is limited to 16 years and over , it is worth considering younger
children as VOCs begin in the first year of life .
it is important to consider the pattern of SCD distribution in the UK where there is growing minority in
more remaote areas. these patients also require to receive high quality service and access to new
therapies is important, this is one of the roles of the National Haemoglobinopathy Panel
(www.nationalhaempanel-nhs.net)
Has all of the relevant evidence been taken into account?
Yes, the relevant evidence has been taken into account
Are the summaries of clinical and cost effectiveness reasonable interpretations of the
evidence?
The clinical summary has used the marketing licensed indications. These differ from the indications in
the SUSTAIN trial and have reduced the strength of the clinical argument. The cost effectiveness has
made several assumptions which may not be accurate. If NICE had looked at stricter inclusion criteria
(e.g. those with multiple crises, or where transfusion is not possible) both the clinical impact and the
cost-effectiveness are likely to be changed.
Are the recommendations sound and a suitable basis for guidance to the NHS?
No.
This is a rare condition with a clear unmet need. For the most severely impacted members of this
population this is likely to be a highly clinically and cost-effective intervention. The use of more
targeted therapy in a more clearly defined group should be considered.
Are there any aspects of the recommendations that need particular consideration to ensure we
avoid unlawful discrimination against any group of people on the grounds of race, gender,
disability, religion or belief, sexual orientation, age, gender reassignment, pregnancy and
maternity?

NICE Response
Please respond to each comment
would allow people with sickle cell
disease access to treatment with
crizanlizumab while further data is
collected on key uncertainties. See
FAD sections 1.1, 3.13 and 3.18.
The committee noted that the
marketing authorisation excluded
people under 16 so
recommendations for this group
were outside its remit.

Comments noted. The committee
has considered all the relevant
evidence presented to it and the
uncertainty around crizanlizumab’s
clinical and cost effectiveness. It
took into consideration the
significant unmet need for effective
treatments in people with sickle cell
disease, and the equality issues
raised by patient experts and
people who responded to the
consultation. The committee was
mindful that the principles that
guide the development of NICE
guidance and standards included
the aim to reduce health
inequalities. It was willing to be
flexible in its considerations around
uncertainty, particularly if access
could be managed in a way that
reduced the risk to the NHS.
Therefore, it has decided to
recommend crizanlizumab for
preventing recurrent sickle cell
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There are numerous examples of the racism and discrimination in the healthcare provision for this
population e.g. inadequate analgesia, lack of research trials and new drugs, stigma. Whilst this
recommendation is not unlawful, a positive recommendation may go some way to redress the balance
and support this discriminated against group
Under section 1 - Recommendations
There is a huge unmet need in this population. We currently only have one drug treatment for this
patient population (hydroxycarbamide) and this is not effective in 20-30% of those taking it. The only
other treatment is blood transfusion but the evidence for this is poor (no direct trials). In addition 510% of the population are not able to be treated with blood transfusion therapy as they have red cell
allo-immunization or a history of delayed haemolytic transfusion reaction. There are significant
numbers of patients admitted two or more times a year with severe acute sickle pain who have no
other current treatment options. They are disadvantaged by their sickle diagnosis and also by their
racial group. They face prejudice, discrimination and stigma when then they attend for acute pain
relief. This medication is the first new option for treatment for over two decades and is a major
advance in care. There is clear randomised trial evidence of its efficacy. Whilst it may not be cost
effective or appropriate to offer this drug to all patients with recurrent sickle crises, I would strongly
urge NICE to recommend crizanlizumab for a subset of patients with the most severe sickle
phenotype, where sickle crisis is causing repeated admissions to hospital and where they have no
other treatment options. This drug could be life changing in this group of patients.
Comments on ‘However, these results are not certain because the trial was short and included
only a small number of people on the licensed do’:
The results are based on a randomised controlled trial. 198 patients were included in this trial and the
median rate of crises per year was 1.63 with high dose crizanlizumab compared with 2.98 with
placebo, indicating a 45.3% lower rate with high-dose crizanlizumab (p=0.01). This shows a clear
advantage of treatment. In this situation where we have a huge unmet need, a hugely disadvantaged
population and no alternatives, the merits of this drug seem clear and overwhelming. A phase 3 trial is
ongoing with a higher dose of drug. Could NICE consider a conditional recommendation where a)
patients who are most severely selected are treated (eg > 2 hospital admissions per year) b) they are
given a defined period of treatment (eg 6 months) and then ongoing treatment is reviewed and c) real
world evidence of efficacy is collected.

NICE Response
Please respond to each comment
crises within a managed access
agreement. The committee
considered that this would allow
people with sickle cell disease
access to treatment with
crizanlizumab while further data is
collected on key uncertainties. See
FAD sections 1.1, 3.13 and 3.18.
Clinical expert opinion during
technical engagement indicated
that curative options such as
allogenic stem cell transplant
should not be considered as a
comparator because crizanlizumab
is disease modifying rather than
curative. The company also stated
in its submission that crizanlizumab
is not expected to displace
allogenic stem cell transplantation
or necessarily alter the number of
patients who would have a
transplant. The committee
concluded that based on the
positioning of crizanlizumab in the
treatment pathway, the only
relevant comparators are
hydroxycarbamide and regular
blood transfusions. See FAD
sections 3 and 3.2.

Comments on ‘There is also uncertainty about the cost-effectiveness estimates. The most
likely cost-effectiveness estimate is substantially hig’:
Whilst cost effectiveness overall is not favorable, this should be reviewed in the sub group of patients
with severe phenotype disease. In those with severe and repeated pain episodes there are
considerable costs that are under-estimated in the models used. These include both direct health care
costs of repeated hospital admissions, but also indirect health care costs on the individual and society
when the individual is not able to work and may require carers.
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NICE Response
Please respond to each comment

Under section 2 - Information about crizanlizumab
Comments on ‘Crizanlizumab (Adakveo, Novartis) is indicated 'for the prevention of recurrent
vaso-occlusive crises (VOCs) in sickle cell disease patients aged 16 years and older. It can be
given as an add-on therapy to hydroxyurea/hydroxycarbamide (HU/HC) or as monotherapy in
patients for whom HU/HC is inappropriate or inadequate':
NICE could consider refining the indication of treatment and better defining 'for the prevention of
recurrent VOCs in SCD patients' . Alternatively they could consider recommending this treatment a)
For adults >16 years with two or more admissions to hospital with severe sickle pain in the last year
and b) For those who are on maximum tolerated dose of hydroxycarbamide or have not been able to
tolerate hydroxycarbamide i.e. it is used as second line treatment. This would ensure that only the
most severely affected would be treated.
Under section 3 - Committee discussion
Comments on ‘marketing authorisation’:
As above, I would suggest NICE consider recommended crizanlizumab for a more limited situation
than the full marketing authorisation
Comments on ‘regular blood transfusions’:
There is very little evidence of the efficacy of regular blood transfusion in the prevention of sickle cell
pain. The evidence we have is taken from small trials which did not have pain as a primary end-point.
It is also unclear if simple (top-up) transfusion or automated transfusion are both equally effective.
Anecdotally regular blood transfusion is effective in reducing recurrent sickle pain, but there are many
disadvantages of regular blood transfusion therapy. These include iron overload, risk of red cell
alloimmunisation and delayed haemolytic transfusion reaction (both high in this population) and the
need for recurrent iv access. Furthermore there is no consensus about the ideal HbS% that should be
targeted and the appropriate frequency of transfusion. In my extensive clinical experience whilst
transfusion is beneficial for many patients with SCD, it is not fully effective for all. Many patients begin
to experience increasing pain in the week or so before their transfusion is due and would ideally be
transfused more frequently. This is not possible either due to patient or physician choice and
availability of transfusion. Regular transfusion also is very burdensome for the patient and many
patients find their life disrupted for days before and after the procedure.
Comments on ‘ssue 1, see technical report page 2).’:
It is not clear why transplant has not been considered. Allogeneic stem cell transplant has now been
approved for adults with SCD who have recurrent pain episodes. We therefore have the situation
where patients with recurrent pain episodes will be eligible for stem cell transplantation (high cost
procedure with high risks associated) but will not be eligible for crizanlizumab (lower cost, less side
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effects). This does not seem to make clinical or financial sense.

NICE Response
Please respond to each comment

Comments on ‘The results of the SUSTAIN trial are likely to be generalisable to the target
population in England.’:
Agreed. SUSTAIN included patients with two or more hospital admissions with VOC in the previous
year. This is a narrower indication than in the marketing licensing. NICE should consider
recommending crizanlizumab in keeping with the patients included in the SUSTAIN trial. NICE has
already agrees that these results are likely to be reproducible in the target population. This would also
have the advantage of treating the most severely affected individuals.
Comments on ‘People with sickle cell disease who have recurrent VOCs would welcome a new
treatment option’:
This is of high importance to the patient population. This is a disease that primarily affects the black
population and there have been very low levels of research funding over the last few decades. There
have been no new treatments for three decades and patients have experienced severe recurrent pain
with poor treatment. This treatment has been shown to be of benefit in well conducted randomised
controlled trials and it is difficult to explain to patients why this new treatment will not be made
available to them in this country. They are talking to patients in the US and Europe and seeing the
effect this drug is having on patients lives. It is difficult to answer their concerns of inequity and racism.
Comments on ‘One patient expert explained that, although hydroxycarbamide had effectively
reduced the severity of their crises, they stopped treatment because of the potential toxicity
associated with its long-term use. The clinical expert explained that because
hydroxycarbamide is a chemotherapy drug, people often prefer not to take it because they are
concerned about serious side effects. Hydroxycarbamide may also affect male fertility and
prenatal development during pregnancy’:
Most patients will still persevere with hydroxycarbamide despite its side effects and toxicity. In my
clinical experience very few patients stop hydroxycarbamide due to concerns about its toxicity. About
20-30% of patients however take hydroxycarbamide and either are not able to tolerate it due to
myelosuppression, or do not have a clinical response despite haematological response.
Comments on ‘The patient experts explained that fewer VOCs would mean fewer GP visits and
hospital admissions, a reduced risk of organ damage, improved mental health and less time off
work.’:
There is also evidence that patients with more VOCs per year have an increased mortality rate.
Comments on ‘There are no equality issues that can be addressed in this technology
appraisal’:
The NICE committee should consider the extensive unmet need in this population
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NICE Response
Please respond to each comment

Comments on ‘It agreed that the baseline health state occupancy should reflect the population
with recurrent VOC outlined in crizanlizumab's marketing authorisation.’:
NICE should therefore consider recommending the drug for patients with recurrent pain episodes (at
least two hospital admission per year) as per the SUSTAIN trial
18

Public

Web comment

Has all of the relevant evidence been taken into account?
No. See below.
Are the summaries of clinical and cost effectiveness reasonable interpretations of the
evidence?
Hydroxycarbamide is a very unpopular medication with patients. UK uptake is only approximately 15%
compare to US figures of 30-40%.
This is based on patient preference.
Hydroxycarbamide does not affect survival in the US registry outcome data published since 2005,
despite high numbers of patients on it. There is no data on compliance in these registries/cohorts
(e.g.Elmariah 2014 AJH) . A Cochrane review (Nevitt et al. 2017) has not shown consistent
statistically significant differences in the quality of life of patients with sickle cell disease on
hydroxycarbamide despite effects on VOC, biochemical and haematological parameters.
The definition of VOC varies between Opiates alone, Opiates and day care atttendance, Opiates and
day care attendance > 4h, Opiates and over night stay and in some studies patient self reporting.
The NHS uses an unlicensed manufacturer of hydroxycarbamide over the licensed competitor
(Siklos(R)). A cost comparison is therefore unfair since the NHS is not paying the cost charged for the
licensed drug stated to be the competitor.
Are the recommendations sound and a suitable basis for guidance to the NHS?
Crizolizumab is a first in class preventative drug that is not a transfusion. There is no comparable,
currently available treatment with rapid onset benefit that could be used in combination with HU. It has
many features of regular exchange transfusion in its efficacy. Yet clinical use of transfusion is not as
widespread due to concerns about antibody development and sustainability. The yard stick of quality
of life is not available for HU or Exchange transfusion therapy and largely unexplored. This is not a
sound comparison therefore in my view. The fact that many patients treat their crises at home is a
testimony to lack of access to effective preventative medicine that is acceptable to patients. NICE
should reconsider its decision and place an obligation on the manufacturer instead to provide
prospective data of the long term effects of these treatments in this lifelong disease.
Even Siklos(R) is not commissioned at the licensed cost and also has no lifequality effect data. The
reduction in sickle crises in the Sustain study is comparable to the Charache 1995 results, with the
exception of chest crises, which were rare also in the control group in the Sustain trial.

Comments noted. The committee
has considered all the relevant
evidence presented to it and the
uncertainty around crizanlizumab’s
clinical and cost effectiveness. It
took into consideration the
significant unmet need for effective
treatments in people with sickle cell
disease, and the equality issues
raised by patient experts and
people who responded to the
consultation. The committee was
mindful that the principles that
guide the development of NICE
guidance and standards included
the aim to reduce health
inequalities. Therefore, it has
decided to recommend
crizanlizumab for preventing
recurrent sickle cell crises within a
managed access agreement. The
committee considered that this
would allow people with sickle cell
disease access to treatment with
crizanlizumab while further data is
collected on key uncertainties. See
FAD sections 1.1, 3.13 and 3.18.

Are there any aspects of the recommendations that need particular consideration to ensure we
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avoid unlawful discrimination against any group of people on the grounds of race, gender,
disability, religion or belief, sexual orientation, age, gender reassignment, pregnancy and
maternity?

NICE Response
Please respond to each comment

No
19

Public

Web comment

Has all of the relevant evidence been taken into account?
As someone who is on the trial for this drug, I do not believe that all of the relevant evidence has been
taken into account. This is one of the first drug trails to include derivatives of the sickle cell disease
group including my disorder, HbSC. At the moment the trial is blinded however, the results and the
responses on the trial in addition to the data and the testimonies from the US does not look like it has
been taken into account. Were trial participants consulted and asked about their experiences on the
trial? Were trial participants given the opportunity to report their experiences so far?
Are the summaries of clinical and cost effectiveness reasonable interpretations of the
evidence?
I do not believe so. For a person living with HbSC, there is little out there that at present can be used
to effectively manage my condition. This was the first example of a drug that in theory and from data
within the trial, would make an extraordinary difference to sufferers with the condition. Overall this
improvement to sufferers' symptoms and conditions would save the NHS a considerate amount of
money and therefore be a positively cost effective solution.
Are the recommendations sound and a suitable basis for guidance to the NHS?
I do not believe so. I think that the guidance detracts from the real life experiences of sufferers and
service users.

20

Public

Web comment

Has all of the relevant evidence been taken into account?
The impact of sickle cell disease - hospital utilisation, poor QOL in those who are most severely
affected not factored in this assessment.
Are the summaries of clinical and cost effectiveness reasonable interpretations of the
evidence?
patient weight - averages from 40-70kg usually in my practice.

Comments noted. The committee
has considered all the relevant
evidence presented to it and the
uncertainty around crizanlizumab’s
clinical and cost effectiveness. It
took into consideration the
significant unmet need for effective
treatments in people with sickle cell
disease, and the equality issues
raised by patient experts and
people who responded to the
consultation. The committee was
mindful that the principles that
guide the development of NICE
guidance and standards included
the aim to reduce health
inequalities. Therefore, it has
decided to recommend
crizanlizumab for preventing
recurrent sickle cell crises within a
managed access agreement. The
committee considered that this
would allow people with sickle cell
disease access to treatment with
crizanlizumab while further data is
collected on key uncertainties. See
FAD sections 1.1, 3.13 and 3.18.
Comments noted. The committee
has considered all the relevant
evidence presented to it and the
uncertainty around crizanlizumab’s
clinical and cost effectiveness. It
took into consideration the
significant unmet need for effective
treatments in people with sickle cell
disease, and the equality issues
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the cost models do not seem robust- the frequency of crises varied significantly with some patients
having some months that are quite bad and others where they are well. So a longitudinal approach is
required
Are the recommendations sound and a suitable basis for guidance to the NHS?
There are many patients who would benefit from this drug. For a subset of patients who are the most
severely affacted and who fail standard therapy this drug would be life saving. Perhaps NICE could
consider a fixed term period treatment and as long term follow up/ clinical experience is obtained then
review?
Are there any aspects of the recommendations that need particular consideration to ensure we
avoid unlawful discrimination against any group of people on the grounds of race, gender,
disability, religion or belief, sexual orientation, age, gender reassignment, pregnancy and
maternity?
This illness affects predominantly patients from a BAME background who continue to face delays/
often suboptimal treatment in the health care environments such as in emergency departments

21

Public

Web comment

Sickle cell anaemia is associated with recurrent painful crises causing pain > 50% of the time ,
severely imparting quality of life.
There is a huge unmet need for this group of patients in terms of treatment options.
Crizanlizumab has been shown to reduce acute crises by up to 45% in patients, is innovative and
targeted in mechanism.
Most expensisve drugs in ultimately fatal malignant haematological diseases have follow-up of only 2
years and are now used as maintenance without long term outcome data.
We cannot afford to wait for long term data for a disease, that > 0.5 admission / year with a VOC
confers a reduced life expectancy, when this drug has been proven to reduce this rate.
This decision not to recommmed should be strogly re-considered in the setting of such unmet need in
this disease, with no new UK approvedved drug treatments in > 20 years.
Has all of the relevant evidence been taken into account?
No
Are the summaries of clinical and cost effectiveness reasonable interpretations of the
evidence?
Not clearly defined in the document
Are the recommendations sound and a suitable basis for guidance to the NHS?
No

NICE Response
Please respond to each comment
raised by patient experts and
people who responded to the
consultation. The committee was
mindful that the principles that
guide the development of NICE
guidance and standards included
the aim to reduce health
inequalities. Therefore, it has
decided to recommend
crizanlizumab for preventing
recurrent sickle cell crises within a
managed access agreement. The
committee considered that this
would allow people with sickle cell
disease access to treatment with
crizanlizumab while further data is
collected on key uncertainties. See
FAD sections 1.1, 3.13 and 3.18.
Comments noted. The committee
has considered all the relevant
evidence presented to it and the
uncertainty around crizanlizumab’s
clinical and cost effectiveness. It
took into consideration the
significant unmet need for effective
treatments in people with sickle cell
disease, and the equality issues
raised by patient experts and
people who responded to the
consultation. The committee was
mindful that the principles that
guide the development of NICE
guidance and standards included
the aim to reduce health
inequalities. Therefore, it has
decided to recommend
crizanlizumab for preventing
recurrent sickle cell crises within a
managed access agreement. The
committee considered that this
would allow people with sickle cell
disease access to treatment with

23 of 24

Comment
number

Type of
stakeholder

Organisation
name

Stakeholder comment
Please insert each new comment in a new row
Are there any aspects of the recommendations that need particular consideration to ensure we
avoid unlawful discrimination against any group of people on the grounds of race, gender,
disability, religion or belief, sexual orientation, age, gender reassignment, pregnancy and
maternity?

NICE Response
Please respond to each comment
crizanlizumab while further data is
collected on key uncertainties. See
FAD sections 1.1, 3.13 and 3.18.

This disease affects almost exclusively, individuals of black african and afro-carribean origin, many
listed or registered disabled. In view of the limited management options available and poor QOL due
to recurrent and severe pain, the question of discrimination therefore arises.
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Crizanlizumab for preventing sickle cell crises in sickle cell disease [ID1406]
Consultation on the appraisal consultation document
Please read the checklist for submitting comments at the end of this form.
We cannot accept forms that are not filled in correctly.
The Appraisal Committee is interested in receiving comments on the
following:
• has all of the relevant evidence been taken into account?
• are the summaries of clinical and cost effectiveness reasonable
interpretations of the evidence?
• are the provisional recommendations sound and a suitable basis for
guidance to the NHS?
NICE is committed to promoting equality of opportunity, eliminating
unlawful discrimination and fostering good relations between people with
particular protected characteristics and others. Please let us know if you
think that the preliminary recommendations may need changing in order to
meet these aims. In particular, please tell us if the preliminary
recommendations:
• could have a different impact on people protected by the equality
•

legislation than on the wider population, for example by making it more
difficult in practice for a specific group to access the technology;
could have any adverse impact on people with a particular disability or
disabilities.

Please provide any relevant information or data you have regarding such
impacts and how they could be avoided or reduced.
Organisation
name –
Stakeholder or
respondent (if
you are
responding as an
individual rather
than a registered
stakeholder
please leave
blank):
Disclosure
Please disclose
any past or
current, direct or
indirect links to,
or funding from,
the tobacco
industry.
Name of
commentator
person
completing
form:

Novartis Pharmaceuticals UK Ltd

None

XXXXXXXXXXXXX
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Crizanlizumab for preventing sickle cell crises in sickle cell disease [ID1406]
Consultation on the appraisal consultation document
Comment
number

1

Comments
We welcome the Committee’s acknowledgement that people with sickle cell disease
(SCD) who have recurrent vaso-occlusive crises (VOCs) represent an underserved
population. We also welcome the Committee’s acknowledgement that the clinical
evidence suggests that people taking crizanlizumab have fewer sickle cell crises per
year than if they have standard of care, albeit that the evidence is uncertain due to the
short duration of the phase 2 SUSTAIN trial. Notwithstanding, the European
Medicines Agency (EMA) has issued a conditional marketing authorisation for
crizanlizumab for the prevention of recurrent VOCs in SCD patients aged 16 years
and older: https://www.ema.europa.eu/en/medicines/human/EPAR/adakveo
Crizanlizumab is the first drug to receive a marketing authorisation for this indication
in decades and is the first drug to have been developed specifically for SCD as
opposed to being re-purposed (as was the case with hydroxycarbamide (HC)). This
context is important as it partly explains the relative paucity of data in this rare
disease. As such, the uncertainties highlighted in the NICE appraisal consultation
document for this appraisal are primarily as a result of the paucity of data in SCD and
the relatively short-term nature of the SUSTAIN trial. The SUSTAIN trial represents a
follow-up similar in length to studies of comparable investigational therapies in what is
an area of high unmet clinical need, and this should be taken into consideration in lieu
of referring to the SUSTAIN trial as short.
The current NICE Single Technology Appraisal (STA) process does not factor rarity or
severity as a decision modifier as it does in the Highly Specialised Technology (HST)
process. This disparity between programmes has been acknowledged in the ongoing
NICE methods review consultation,1 with the Modifiers Task and Finish group
recommending more flexibility in accepting uncertainty when considering treatments
for rare diseases, where it is recognised that generating evidence is complex and
difficult. Furthermore, the recently published UK Rare Diseases Framework
recognises the challenge posed to the appraisal of treatments for rare diseases, due
to the often limited and highly uncertain data, and highlights that improving access to
specialist care, treatments and drugs are a key priority to be addressed.2
Novartis aims to engage with NHSE and NICE to enable access to crizanlizumab for
patients with SCD who have recurrent VOCs. We had a choice of waiting for the
Phase 3 STAND trial results to read out but chose to submit to NICE early in a bid to
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Crizanlizumab for preventing sickle cell crises in sickle cell disease [ID1406]
Consultation on the appraisal consultation document
secure patient access to this promising therapy, given the very high unmet need in
SCD.
Similar to the approach taken by the EMA in issuing a conditional marketing
authorisation, pending additional data from the ongoing Phase 3 STAND trial, we
believe a managed access agreement (MAA) would be the most appropriate pathway
forward for this appraisal. This would allow people with SCD access to crizanlizumab,
while further data on remaining uncertainties are being collected.

2

Page 5 of the ACD response highlights the emotional distress that patients feel as a
result of the unpredictability of VOCs as well as how the build-up of SCD
complications over time and resulting organ damage significantly affects their quality
of life (QoL).
We believe that these statements from patients and clinical experts indicate that the
assumption that a single utility value from SUSTAIN should be used for all VOC
health states, with per event utility decrements applied (see Section 3.8 of the ACD),
is highly pessimistic.
This is because recurrent VOCs not only have an impact on chronic pain and chronic
complications of SCD, but also anxiety and a myriad of psychosocial factors which
impact QoL and are therefore best reflected in health state utility values as they fall
outside of individual VOC events. As acknowledged by the ERG and the Committee
(page 14 of ACD), EQ-5D results from the SUSTAIN trial lack clinical plausibility in the
sense that the number of VOCs does not correlate with worsening QoL. This may be
because the SUSTAIN trial duration was too short to demonstrate the impact of
crizanlizumab on patients’ QoL.
As such, a more balanced assumption (pending more comprehensive QoL data
collection from the phase 3 STAND trial as part of a potential MAA) is to use data
from the literature – i.e. the LEGACY study – as was done in our original submission.
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Consultation on the appraisal consultation document
Section 3.1 of the ACD states “One patient expert explained that, although

3

hydroxycarbamide had effectively reduced the severity of their crises, they stopped
treatment because of the potential toxicity associated with its long-term use. The
clinical expert explained that because hydroxycarbamide is a chemotherapy drug,
people often prefer not to take it because they are concerned about serious side
effects”. Furthermore, we recall comments from patient experts that HC affects male
fertility and is contraindicated in pregnancy and breast-feeding. Indeed, merely
touching HC capsules puts patients at risk and is discouraged, with guidance by both
the EMA and Food and Drugs Administration (FDA) cautioning about avoiding
contact where possible and issuing special advice for the handling of HC.3, 4 Thus it
is feasible to assume that patients are concerned about taking HC and this may
explain why HC use in the UK is not in line with the SUSTAIN trial, but more in
keeping with the range of 14.2% (based on the information available from the
National Haemoglobinopathy Registry annual report 2018/2019) to 30% (as
highlighted by the clinical expert).

We therefore believe that the Committee’s preference to use HC use from SUSTAIN

XXXX is out of keeping with UK clinical practice, leading to a highly pessimistic
impact on cost-effectiveness. The cumulative impact of this assumption – along with
other pessimistic assumptions – is to make demonstrating cost-effectiveness
immensely challenging.

4

Section 3.4 of the ACD highlights the Committee’s preference for a model structure in
which the baseline health state occupancy is reflective of the patient population from
the SUSTAIN trial. Furthermore, the Committee discussed that a monthly cycle length
may have been more appropriate than a yearly cycle length.
The model structure has now been updated in line with the preferences expressed by
the Committee, and a detailed explanation of the updates which have been made to
the model is presented in Appendix 1. The model results (based on an analysis
performed using the Committee’s preferred assumptions) are provided in Appendix 1,
along with a revised company base case. In the revised company base case, all of
the Committee-preferred assumptions are retained except for the following changes,
which have been made based on discussions with UK clinical experts and patient
groups:
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Crizanlizumab for preventing sickle cell crises in sickle cell disease [ID1406]
Consultation on the appraisal consultation document
•

Health state utility values have been derived based on data from the LEGACY
study, as in the original company submission, rather than using a single utility
value derived from SUSTAIN for patients in all VOC health states (see
Comment 2 above for further details).

•

The proportion of patients receiving HC/HU is assumed to be 30%, which is in
line with NICE UK clinical expert opinion, rather than the proportion of patients
in the SUSTAIN trial who received HC/HU (XXXX) (see Comment 3 above for
further details).

•

It has been assumed that there would be no crizanlizumab wastage. This is
because crizanlizumab is expected to be administered in a hospital-based
setting. It is therefore expected that the compounding of services and vial
sharing are realistic assumptions for clinical practice. This assumption has
also been validated by UK clinical expert opinion.

The company’s revised base case results in probabilistic sensitivity analysis (PSA)
derived ICERs for crizanlizumab vs SOC of xxxx (with crizanlizumab at list price) and
less than £30,000 (based on the proposed confidential commercial access
arrangement with NHSE – see appendix 3).

5

In Section 3.7 of the ACD the Committee concluded that there is limited evidence of a
prolonged treatment benefit while on treatment and after stopping treatment with
crizanlizumab. Whilst we have previously acknowledged that there is a general
uncertainty around the prolonged treatment effect of crizanlizumab after
discontinuation, we consider it important to note again that evidence available from
the SUCCESSOR trial was further supported by discussions with clinical experts
around the clinical plausibility of a prolonged treatment effect, leading to two potential
explanations for the observed benefit compared with placebo:
•

That continuous crizanlizumab therapy led to remodelling of the vascular bed,
following decreased inflammation, thereby disrupting endothelial activation
and leading to a reduction in overall P-selectin expression

•

That a break in the acute pain cycle had also resulted in a break in the chronic
pain cycle, leading to desensitisation to pain and thereby an extended period
with reduced sensitivity to normal pain triggers

It is acknowledged that the long-term efficacy of crizanlizumab is generally associated
with uncertainty, further highlighting the value of further data collection and the
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opportunity for a commercial access arrangement through an MAA in order to collect
longer-term efficacy data from the STAND phase III trial.
However, given the available data from the SUCCESSOR trial and the clinical
rationale provided by clinical experts explaining the clinical plausibility of a prolonged
treatment effect, the committees’ preferred assumption of no continued efficacy after
treatment discontinuation with crizanlizumab is considered pessimistic.
Whilst the revised company base case presented in appendix 1 assumes no
continued efficacy after treatment discontinuation with crizanlizumab, in line with the
committee’s preferred assumption, we believe it would be appropriate to re-visit this
assumption in the estimation of a plausibly potential cost-effective price at the point of
MAA exit.

6

In Section 3.12 of the ACD the Committee stated that there are no equality
issues that can be addressed in this technology appraisal; however, we believe
that there are inequalities which could be addressed through the reimbursement
of crizanlizumab.
•

In the UK, SCD predominantly affects individuals of African and AfricanCaribbean ethnicity, who as a group, tend to have poorer health outcomes
compared with other ethnicities.5-9 Patients also report experiencing stigma
related to the management of their condition, particularly being perceived as
“drug seeking” by health care professionals when requiring opioids for
management of pain associated with VOC.10, 11 This stigma may be linked to
other factors such as patient ethnicity and socioeconomic status.10, 11

•

SCD patients are more likely to live in an impoverished area of the UK, with
approximately 66% of SCD patients living in one of the lowest two quintiles of
deprivation according to the English Index for Multiple Deprivation.12, 13 SCD
may also negatively affect social mobility in patients, as in a UK analysis of
the SWAY survey, 72% of patients with SCD reported that SCD limited their
career, whilst 74% of patients reported reducing their working hours due to
SCD.14

•

SCD is a rare condition and thus has a limited clinical evidence base.
Furthermore, although SCD is an orphan disease it does not receive the
research funding or pharmaceutical investment given to other orphan

Please return to: NICE DOCS

Page 6 of 19

Crizanlizumab for preventing sickle cell crises in sickle cell disease [ID1406]
Consultation on the appraisal consultation document
diseases with fewer patients but a higher public profile, such as haemophilia
or cystic fibrosis.15 As a result, the disease outcomes for patients with SCD
are currently poor.
Taken together these points highlight the substantial health inequality which affects
patients with SCD in the UK. We believe that the reimbursement of crizanlizumab as
an effective, well-tolerated therapy which targets the underlying mechanisms of SCD
will go some way to addressing the inequalities faced by this patient population.

7

In Section 3.9 of the ACD, the Committee acknowledged that the cost-effectiveness of
crizanlizumab is highly sensitive to changes in certain parameters, including age,
weight and gender distribution, hydroxycarbamide use, duration of treatment effect
during and after stopping treatment and choice of utility values. The Committee
further noted that Novartis considers that ongoing data collection as part of a
managed access agreement may help to address some of these uncertainties.
However, the Committee concluded that “it was not clear how collecting more data
would reduce uncertainty around crizanlizumab’s clinical and cost effectiveness” and
mentioned three areas requiring further clarity. These are clarified as follows:
1) “Current uncertainty around the model structure” Novartis has now updated
the model structure in line with the preferences expressed by the Committee, and
shared this as part of our earlier response to the ACD in January. We are also
open to working with NICE on exploring ways of further updating the model
structure in any subsequent review after a period of data collection.
2) Current uncertainty around “the parameters used” As explained in the
technical engagement response, Novartis are of the strong belief that a period of
further data collection within the context of a managed access agreement (MAA),
would help to reduce the uncertainty around the parameters used. The two main
sources of evidence are expected to be the Phase 3 STAND trial and a
prospective data collection from the National Haemoglobinopathy Registry (NHR)
to capture outcomes as determined by the Committee. Specifically, the two
sources will address the following key uncertainties:
•

Phase 3 STAND trial: longer-term efficacy of crizanlizumab vs SoC; duration
of treatment effect for crizanlizumab; utility values of crizanlizumab vs SoC,
and; impact of crizanlizumab on long-term consequences of SCD.
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•

NHR: UK-specific data on patient weight, age, gender distribution and use of
concomitant HC/HU in SCD patients with recurrent VOCs.

Please see Appendix 2 for full details of the uncertainties that these data sources
will help resolve.
3) “Not clear how the cost of crizanlizumab to the NHS could be managed in a
way that accurately reflects the decision uncertainty” Novartis is engaging
with NHSE and NICE for the agreement of commercial options which allow the
cost of crizanlizumab to the NHS to be managed in a way that reflects uncertainty
in cost-effectiveness estimates based on existing data, while further evidence is
collected for a later appraisal. Details are provided in Appendices 1 and 3.
Taken together, we believe we have now clarified how more data, collected as part of
a MAA would reduce uncertainty around crizanlizumab’s clinical and cost
effectiveness.

8

Page 3 of the ACD states that “the clinical evidence suggests that people taking
crizanlizumab have fewer sickle cell crises in a year than if they do not have any
treatment”. This statement is factually incorrect, as the submitted clinical evidence is
based on established clinical management without crizanlizumab as a comparator for
crizanlizumab, which comprises HC use and best supportive care rather than “no
treatment”.

9

Page 9 of the ACD states that “the ERG noted that the HES database and the NICE
guideline were representative of all UK patients, not just those who had recurrent
VOC”. This statement is potentially misleading and should say “all patients with SCD”.

10

Section 3.6 of the ACD states that “the clinical expert explained that the SUSTAIN
trial included sites in the US, where hydroxycarbamide use is slightly higher than the
UK”. We do not believe the phrase “slightly higher” was a direct quote from the
clinical expert, but would be happy to be corrected. Based on the assumption that HC
use for relevant patients in UK clinical practice ranges between 14%–30%, as
supported by clinical expert opinion also detailed within Section 3.6, this statement is
misleading and should instead say that HC use in the US can be considered
“substantially higher than the UK”.
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Appendix 1: Updated cost-effectiveness model and revised company base
case
Following Committee Meeting 1, the cost-effectiveness model (CEM) has been updated to adopt a monthly
cycle length based on the Committee’s preference that a monthly, rather than yearly, cycle length would be
more appropriate. A full description of the changes which have been made to the crizanlizumab CEM are
outlined in Table 1.
Base case deterministic and probabilistic results for both the revised company base case and the base case
adopting the Committee’s preferred assumptions are presented below.
Table 1: Description of the changes made in the most recent iteration of the crizanlizumab CEM
Model change

Description of change

Location of changes within model

Cycle length

Cycle length within the CEM has been
adjusted from yearly cycles to monthly
cycles.

The cycle length was changed on both the
“Inputs – Model Setting” sheet and on the
“Parameters” sheet from 365.25 days to
approximately 30.4 days (or one month). Other
changes in the calculation sheet were also
made to accommodate this switch.

Baseline VOC
health state

The CEM has been changed to allow
users to specify a baseline distribution of
patients entering the model based on the
number of VOC events experienced by
patients before entering into
crizanlizumab clinical trials.

CEM users may allocate this initial number of
VOC events on the “Inputs Model Settings”
sheet in cells I66:I68. On the model engine
sheets (“Calculations – Crizanlizumab” and
“Calculations – SOC”), this change was
reflected on cells L33:N33.

In the revised model, this has been set as
0% VOC < 1, 31% VOC 1–2 and 69%
VOC 3+, in line with SUSTAIN.

Users may opt not to reflect this change and
allocate patients at baseline based on year one
efficacy by setting the user input on the “Inputs
Model Settings” sheet cell I43 to FALSE.

The primary efficacy endpoint of the
SUSTAIN trial was the annualised rate of
VOCs and annualised rates were used
because they take into account the
duration that a participant was in the trial.

On the model engine sheets “Calculations –
Crizanlizumab” and “Calculations – SOC”, the
Markov model had previously re-allocated
patients into VOC health states at the beginning
of each cycle in columns L:AA.

The CEM has been updated to monthly
cycles, however annualised rates are
used to reallocate patients to VOC health
states.

Two options are available:

Frequency of
VOC health
state
resampling

•

Either patients are re-allocated halfway
through a year (e.g. beginning at month 6,
then month 18, etc. – reflecting the benefit
of crizanlizumab during the year) or

•

Patients are relocated at the end of a year.

Users may select between the two options on
the “Inputs – Model Settings” sheet.
Discontinuation

To prevent an excessive number of
tunnel health states as a consequence of
switching cycle length from one year to
one month, discontinuation was reworked in the Markov engine.

These changes are reflected in the AS:BD range
on either the “Calculations – Crizanlizumab” or
“Calculations – SOC” sheets.

Instead of entering a tunnel state as in
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previous iterations of the model, patients
were collected in the “Off Treatment
Incident Year 1” or “Off Treatment
Incident Year 2” health states for 12
cycles before being moved into the “Off
Treatment Incident Year 2” or “Off
Treatment Long Term” health states
respectively.
Event curves

As a consequence of switching cycles
from yearly to monthly, event curves were
re-evaluated in the model. For the first
cycle, the event probabilities were
switched from yearly to monthly by using
the formula:

These changes are reflected on in the columns:
AI, BR, BW, CB, CG, CL, CQ, CV, DA, DF on
the “Calculations – Crizanlizumab” and
“Calculations – SOC” sheets.

Pmonthly = 1–(1–Pannual)(1/12)
For the remainder of the cycles, the
curves were switched by re-evaluating
the incremental difference based the
transition probability at 1/12 of a year
rather than 1 year.
VOC
calculations

As a consequence of switching cycles
from yearly to monthly, the mean number
of VOC events occurring per cycle were
re-evaluated to reflect the number of VOC
occurring per month rather than per year.

The number of VOCs per cycle were reevaluated in the range DT to DV on the Markov
model engine sheets by multiplying by 1/12 to
reflect the changes in model cycle length.
Additionally, the formulas were updated to
account for when patients are re-allocated into
VOC states and to reflect assumptions
regarding efficacy maintenance after treatment
discontinuation.
Mean number of VOCs were re-calculated in cell
DX28 by summing the average number of VOCs
per cycle and dividing by the total life years over
the total number of patients.

Treatment
costs

The half-cycle correction for treatment
costs was not deemed appropriate for a
monthly cycle length when patients would
purchase a month’s supply of drug up
front. As such, treatment costs are
applied to patients at the beginning of
each monthly model cycle rather than
half-cycle corrected years.

Column ET on the “Calculations –
Crizanlizumab” sheet was switched to be based
on the number of patients at the beginning of
each cycle rather than half-cycle corrected life
years.

Probabilistic
Sensitivity
Analysis (PSA)

The PSA iteration limit was increased
from 1000 to 5000 to achieve
convergence.

Added a “PSA Convergence” sheet which
includes one graph plotting the rolling mean
ICER over the PSA iterations and a second
graph plotting the percent difference in the
rolling mean ICER over the PSA iterations, and
a table detailing the convergence calculations
Additionally a minor update to the PSA VBA
code was made to automate updating of the
convergence test when PSA is re-run

Abbreviations: CEM: cost-effectiveness model; SOC: standard of care; VOCs: vaso-occlusive crises.

Please return to: NICE DOCS

Page 10 of 19

Crizanlizumab for preventing sickle cell crises in sickle cell disease [ID1406]
Consultation on the appraisal consultation document
Economic results – Revised Company base case
Base case deterministic and probabilistic results using the updated model and the revised company base
case assumptions are presented below. The assumptions adopted are as follows (nb – differences to the
committee preferred assumptions outlined in the ACD are in bold):
•

CEM with monthly model cycle length

•

Patient weight from SUSTAIN: XXXX kg

•

Age and gender mix based on the HES

•

HC/HU use based on UK clinical expert opinion: 30%

•

No assumption of continued efficacy after treatment discontinuation with crizanlizumab

•

Utility values based on the LEGACY trial

•

No drug wastage

Whilst the revised company base case assumes only three changes (in bold) to the committee’s preferred
assumptions, we believe it would be appropriate to re-visit the other assumptions (with the exception of the
monthly model cycle length) in the estimation of a plausibly potential cost-effective price at the point of MAA
exit.
All results have been presented with crizanlizumab at list price and at a xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx Based on the revised company base case, the PSA
derived ICER for crizanlizumab vs SoC is xxxxxx at list price and xxxxxxxxxxxxxxxxxxxxxxx, which represents
a cost-effective use of NHS resources at the £30,000 per QALY threshold. An illustration of how this is
reflected in the proposed CAA structure with NHSE is provided in appendix 3. Please note the following key
points:
1) xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
2) The average probabilistic ICERs from the PSA are lower than those in the deterministic revised base case
analysis. This is partly expected to be a consequence of varying weight in the probabilistic analyses,
which results in some iterations requiring patients to receive 3 vials of crizanlizumab, rather than the 4
vials included in the revised base case analysis. Please note that removing variation on weight from the
PSA inputs still yields lower PSA ICERs than deterministic ICERs. The average incremental QALYs from
the PSA are however similar to the deterministic base case analysis.
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3) In Section 6.2.1 of the ERG report, the ERG suggested that PSA inputs related to the proportion of
patients in each VOC health state and the number of VOC events per health state should be turned ON in
the PSA input sheet. Please note that the PSA results presented throughout this document have these
PSA inputs turned OFF as a conservative assumption, as the preference of the Appraisal Committee was
not clear on these points. Switching these inputs ON, lowers the PSA ICER further xxxxxxxxxxx xxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxx
xxxxxxxxxxxxxxx thus reflecting that the uncertainty around these parameters does not worsen the costeffectiveness case, but rather serves to improve it.

LIST PRICE FOR CRIZANLIZUMAB
Table 2: Deterministic base case results – Revised Company base case (list price for crizanlizumab)
Technologies

Total costs
(£)

Total
LYG

Total
QALYs

Inc. costs (£)

Inc.
LYG

Inc.
QALYs

ICER
(£/QALY)

Crizanlizumab

xx

xx

xx

xx

xx

xx

xx

SoC

xx

xx

xx

xx

xx

xx

xx

Abbreviations: ICER: incremental cost-effectiveness ratio; inc.: incremental; LYG: life years gained; QALYs: quality-adjusted life
years; SoC: standard of care.

Table 3: Mean probabilistic results – Revised company base case (list price for crizanlizumab)
Comparison
Crizanlizumab versus SoC

Incremental costs

Incremental QALYs

ICER (£/QALY)

xx

xx

xx

Abbreviations: ICER: incremental cost-effectiveness ratio; QALYs: quality-adjusted life years; SoC: standard of care.
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Figure 1: Cost-effectiveness plane for crizanlizumab versus SoC – Revised company base case (list
price for crizanlizumab)

Abbreviations: QALYs: quality-adjusted life years; SoC: standard of care; WTP: willingness to pay.

CAA FOR CRIZANLIZUMAB
Table 4: Deterministic base case results – Revised company base case (CAA for crizanlizumab)
Technologies

Total costs (£)

Total
LYG

Total
QALYs

Inc. costs (£)

Inc.
LYG

Inc.
QALYs

ICER (£/QALY)

Crizanlizumab

xx

xx

xx

xx

xx

xx

xx

SoC

xx

xx

xx

xx

xx

xx

xx

Abbreviations: ICER: incremental cost-effectiveness ratio; inc.: incremental; LYG: life years gained; PAS: patient access scheme;
QALYs: quality-adjusted life years; SoC: standard of care.

Table 5: Mean probabilistic results – Revised company base case (CAA for crizanlizumab)
Comparison
Crizanlizumab versus SoC

Incremental costs

Incremental QALYs

ICER (£/QALY)

xx

xx

xx

Abbreviations: ICER: incremental cost-effectiveness ratio; PAS: patient access scheme; QALYs: quality-adjusted life years; SoC:
standard of care.
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Figure 2: Cost-effectiveness plane for crizanlizumab versus SoC – Revised company base case (CAA
for crizanlizumab)

Abbreviations: PAS: patient access scheme; QALYs: quality-adjusted life years; SoC: standard of care; WTP: willingness to pay.

Economic results – Committee’s preferred assumptions
Base case deterministic and probabilistic results using the updated model and the Committee’s preferred
assumptions are presented below. The assumptions adopted are as follows, with bold text highlighting
differences to the revised company base case:
•

CEM with monthly model cycle length

•

Patient weight from SUSTAIN: XXXX kg

•

Age and gender mix based on the HES

•

HC/HU use based on SUSTAIN: XXXX %

•

No assumption of continued efficacy after treatment discontinuation with crizanlizumab

•

ERG-preferred approach for utility values

•

Drug wastage
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LIST PRICE FOR CRIZANLIZUMAB
Table 6: Deterministic base case results – Committee’s preferred assumptions (list price for
crizanlizumab)
Technologies

Total costs
(£)

Total
LYG

Total
QALYs

Inc. costs (£)

Inc.
LYG

Inc.
QALYs

ICER
(£/QALY)

Crizanlizumab

xx

xx

xx

xx

xx

xx

xx

SoC

xx

xx

xx

xx

xx

xx

xx

Abbreviations: ICER: incremental cost-effectiveness ratio; inc.: incremental; LYG: life years gained; QALYs: quality-adjusted life
years; SoC: standard of care.

Table 7: Mean probabilistic results – Committee’s preferred assumptions (list price for crizanlizumab)
Comparison
Crizanlizumab versus SoC

Incremental costs

Incremental QALYs

ICER (£/QALY)

xx

xx

xx

Abbreviations: ICER: incremental cost-effectiveness ratio; QALYs: quality-adjusted life years; SoC: standard of care.

Figure 3: Cost-effectiveness plane for crizanlizumab versus SoC – Committee’s preferred
assumptions (list price for crizanlizumab)

Abbreviations: QALYs: quality-adjusted life years; SoC: standard of care; WTP: willingness to pay.
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CAA FOR CRIZANLIZUMAB

Table 8: Deterministic base case results – Committee’s preferred assumptions (CAA for
crizanlizumab)
Technologies

Total costs (£)

Total
LYG

Total
QALYs

Inc. costs (£)

Inc.
LYG

Inc.
QALYs

ICER (£/QALY)

Crizanlizumab

xx

xx

xx

xx

xx

xx

xx

SoC

xx

xx

xx

xx

xx

xx

xx

Abbreviations: ICER: incremental cost-effectiveness ratio; inc.: incremental; LYG: life years gained; PAS: patient access scheme;
QALYs: quality-adjusted life years; SoC: standard of care.

Table 9: Mean probabilistic results – Committee’s preferred assumptions (CAA for crizanlizumab)
Comparison
Crizanlizumab versus SoC

Incremental costs

Incremental QALYs

ICER (£/QALY)

xx

xx

xx

Abbreviations: ICER: incremental cost-effectiveness ratio; PAS: patient access scheme; QALYs: quality-adjusted life years; SoC:
standard of care.

Figure 4: Cost-effectiveness plane for crizanlizumab versus SoC – Committee’s preferred
assumptions (CAA for crizanlizumab)

Abbreviations: PAS: patient access scheme; QALYs: quality-adjusted life years; SoC: standard of care; WTP: willingness to pay.
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Appendix 2: Two main sources of evidence that would reduce uncertainty
around crizanlizumab’s clinical and cost effectiveness
The two main sources of evidence are expected to be the Phase 3 STAND trial and prospective data
collection from the National Haemoglobinopathy Registry (NHR) to capture outcomes as determined by the
Committee. However, please note that there are other potential sources of evidence that could also be used
as presented on page 14 of the response to technical engagement.
Table 10: Ongoing studies that will help to address uncertainties in the CEA
Data Source

Uncertainties Addressed

Phase III
STAND trial
(NCT03814746)

•

Longer-term efficacy of
crizanlizumab vs SoC

•

Duration of treatment
effect for crizanlizumab

Primary analysis
expected 2023

•
•

Final analysis
expected 2028

•

Utility values of
crizanlizumab vs SoC

STAND is a randomised, double-blind, placebocontrolled, multicentre phase III trial investigating the
efficacy and safety of 5 mg/kg or 7.5 mg/kg
crizanlizumab (with or without concomitant HC/HU
use) in patients aged ≥12 years with SCD and a
history of VOC.

•

Impact of crizanlizumab on
long-term consequences
of SCD

Patients will be followed-up and assessed for
secondary outcomes measures for up to five years
from treatment initiation.

•

This study will provide efficacy and safety data for
crizanlizumab from 240 patients including analysis of
the impact on rates of VOC leading to healthcare
visits and being treated at home. The study will also
assess healthcare resource utilisation and the effect
of treatment on SCD-related renal damage.

•

In contrast to the phase II SUSTAIN trial, STAND
includes UK patients.

•

Phase III STAND trial includes quality of life data
collection using sickle cell disease-specific patient
reported outcome instruments; SCPD-S (as above)
and Adult Sickle Cell Quality of Life Measurement
System Short Forms (ASCQ-Me SF).

(nb - the primary
analysis will be
after 1 year of
treatment and
patients will be
followed up for 5
years)

National
Haemoglobinopathy
Registry (NHR)

Details

•

Weight of UK patients with
recurrent VOCs

•

•

Age and gender mix of UK
patients with recurrent
VOCs

This will be a prospective data collection from the
NHR to capture outcomes as determined by the
Committee

•

Akin to the use of SACT for the Cancer Drugs Fund,
Novartis aims to work with NHR and the NICE
Managed Access team to collect data in line with the
committee’s preference

•

Proportion of patients
treated with HC/HU in the
UK

•

Frequency of disease
complications and health
care utilisation in the UK
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Appendix 3: Relevant details of the Proposed Commercial Access
Arrangement (CAA) with NHSE
Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxx xxx xx xx xx xx
xxxxx xxx xxx xxx xx xxx xx xxx xxxxxxxxxxxxxxxxxxxxxxxxxx xxxxx xxxxxxx xxxxx xxxx xxxx xxxxx
xzxxxxxxxxxxx xxxxxx xxxx xxxx xxxxx xxxx xxxxxxxxxx xxxxx xxxx xxx xxx xxx xxx xxx xxx xxx xxx xxx xxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxx xxxxxxx
xxxxx xxx xxx xxx xx xxx xx xxx xxxxxxxxxxxxxxxxxxxxxxxxxx xxxxx xxxxxxx xxxxx xxxx xxxx xxxxx
xxxxx xxx xxx xxx xx xxx xx xxx xxxxxxxxxxxxxxxxxxxxxxxxxx xxxxx xxxxxxx xxxxx xxxx xxxx xxxxx xxxxx
xxx xxx xxx xx xxx xx xxx xxxxxxxxxxxxxxxxxxxxxxxxxx xxxxx xxxxxxx xxxxx xxxx xxxx xxxxx xxxxx xxx xxx
xxx xx xxx xx xxx xxxxxxxxxxxxxxxxxxxxxxxxxx xxxxx xxxxxxx xxxxx xxxx xxxx xxxxx xxxxx xxx xxx xxx xx
xxx xx xxx xxxxxxxxxxxxxxxxxxxxxxxxxx xxxxx xxxxxxx xxxxx xxxx xxxx xxxxx xxxxx xxx xxx xxx xx xxx xx
xxx xxxxxxxxxxxxxxxxxxxxxxxxxx xxxxx xxxxxxx xxxxx xxxx xxxx xxxxx xxxxx xxx xxx xxx xx xxx xx xxx
xxxxxxxxxxxxxxxxxxxxxxxxxx xxxxx xxxxxxx xxxxx xxxx xxxx xxxxx
Table 11: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxx

xxx

xxxxx

xxxxxxxxx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx
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Please read the checklist for submitting comments at the end of this form.
We cannot accept forms that are not filled in correctly.
The Appraisal Committee is interested in receiving comments on the
following:
• has all of the relevant evidence been taken into account?
• are the summaries of clinical and cost effectiveness reasonable
interpretations of the evidence?
• are the provisional recommendations sound and a suitable basis for
guidance to the NHS?
NICE is committed to promoting equality of opportunity, eliminating unlawful
discrimination and fostering good relations between people with particular
protected characteristics and others. Please let us know if you think that the
preliminary recommendations may need changing in order to meet these
aims. In particular, please tell us if the preliminary recommendations:
• could have a different impact on people protected by the equality legislation
•

than on the wider population, for example by making it more difficult in
practice for a specific group to access the technology;
could have any adverse impact on people with a particular disability or
disabilities.

Please provide any relevant information or data you have regarding such
impacts and how they could be avoided or reduced.
Organisation
name –
Stakeholder or
respondent (if
you are
responding as an
individual rather
than a registered
stakeholder please
leave blank):
Disclosure
Please disclose
any past or
current, direct or
indirect links to, or
funding from, the
tobacco industry.
Name of
commentator
person
completing form:
Comment
number
1

[AOFAC Foundation]

[None]

[XXXXXXXXXXXXXXXX]
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Insert each comment in a new row.
Do not paste other tables into this table, because your comments could get lost – type directly into this
table.

Example 1
1

We are concerned that this recommendation may imply that …………..

Crizanlizumab prevent sickle cell crises in sickle cell disease therefore it reduces patients
hospitalisation therefore cost should not be the reason or a deciding factor for not approving
Crizanlizumab.

2
3
4
5
6
Insert extra rows as needed

Checklist for submitting comments
• Use this comment form and submit it as a Word document (not a PDF).
• Complete the disclosure about links with, or funding from, the tobacco industry.
• Combine all comments from your organisation into 1 response. We cannot accept more
than 1 set of comments from each organisation.
• Do not paste other tables into this table – type directly into the table.
• Please underline all confidential information, and separately highlight information that is
submitted under ‘commercial in confidence’ in turquoise and all information submitted
under ‘academic in confidence’ in yellow. If confidential information is submitted,
please also send a 2nd version of your comment with that information replaced with
the following text: ‘academic / commercial in confidence information removed’. See
the Guide to the processes of technology appraisal (section 3.1.23 to 3.1.29) for more
information.
• Do not include medical information about yourself or another person from which you or
the person could be identified.
• Do not use abbreviations
• Do not include attachments such as research articles, letters or leaflets. For copyright
reasons, we will have to return comments forms that have attachments without
reading them. You can resubmit your comments form without attachments, it must
send it by the deadline.
• If you have received agreement from NICE to submit additional evidence with your
comments on the appraisal consultation document, please submit these separately.
Note: We reserve the right to summarise and edit comments received during consultations, or
not to publish them at all, if we consider the comments are too long, or publication would be
unlawful or otherwise inappropriate.
Comments received during our consultations 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 comments we received, and are not endorsed by
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Crizanlizumab for preventing sickle cell crises in sickle cell disease [ID1406]
Consultation on the appraisal consultation document – deadline for comments 5:00pm on
17 December 2020 through NICE DOCS
NICE, its officers or advisory committees.

Please return to: NICE DOCS

I am responding to the above consultation on behalf of the Sickle Cell Society. This response should
be read in conjunction with our response dated June 2020.
At the outset, I have to say that the SCS is extremely concerned and indeed disappointed with the
NICE recommendation to provisionally reject Crizanlizumab for preventing sickle cell crises in sickle
cell disease (SCD) and the evidence associated with the recommendation.
Nevertheless, we are not at all surprised because whilst NICE professes to attach importance to
equality in its decision making, this is a classic example where we believe equality in NICE decision
making is either ignored or viewed as less important. Whether this is intentional or unintentional,
we cannot be sure but it is clear that other factors such as economic models or cost, trump equality.
We make this point because we do not believe that NICE has taken sufficient account of the equality
issues associated with SCD nor the historic neglect of SCD. As such we believe the recommendation
need changing to properly take account of NICE equality aims. If NICE are not prepared to do so,
then NICE must be transparent about what weight it attaches to equality issues in this case and thus
be accountable for the use of equality as a factor in its decision making, so that it is not window
dressing.
Turning now to the 3 specific NICE questions. Our comments are as follows;
1. Has all the relevant evidence been taken into account
We do not believe all the relevant evidence has been taken into account. Whatever NICE
may think about the current Black Lives Matter campaign, what the campaign has done is
shine a light on the injustices and inequalities that disproportionally affect black and brown
people, over many decades. In the case of SCD, there has been decades of marginalisation,
significant unmet need, lack of investment and limited research and development. This has
had a knock on effect on the SCD community in the main through higher mortality rates for
adults and children, prejudice and discrimination in accessing services particularly
emergency services (regular crises and seeking acute pain relief can sometimes be equated
by health professionals as drug seeking) and limited choice of effective disease modifying
treatments.
In the context of rare diseases, SCD is a significant cohort in England/UK, Europe and indeed
globally. So in addition to the complex NICE models and the initial appraisal, NICE must look
at it’s assessment from the perspective of the SCD community. We have a potentially new
disease modifying treatment; Crizanlizumab that is regarded as safe and effective for the
SCD. However, despite safety and efficacy and the fact that there has been no new disease
modifying drug in England/UK for over 30 years, the NICE provisional recommendation is not
to approve it. To the ordinary SCD patient or indeed the man/woman on the Clapham
Omnibus, it looks like continuation of injustices and continued health inequalities for this
group of patients. There is plenty of evidence of the disproportionate impact on black and
minority ethnic (BAME) and deprived communities, exacerbated by the Covid19 pandemic.
The most recent report by the Institute for Fiscal Studies (IFS) Deaton Review of Inequalities,
shows that the best paid and most highly educated have been ‘’much better able to ride out
the crisis’’ If this condition affected the majority Anglo Saxon population, we suspect that
the NICE recommendation might be different. This opinion, like it or not, is the perception
many people will have.
To what extent have NICE taken this real world evidence into account.

SCD in the UK and indeed globally has received scant attention and little or no resources
from the NHS and scientific community when compared with other genetic disorders such as
Cystic Fibrosis. We make no criticism of people or organisations involved with Cystic
Fibrosis. However, NICE must accept that a significant factor in this lack of interest,
resources, scientific development and awareness of SCD is that in the main, the people
affected with SCD are people whose heritage is from black and minority ethnic populations.
To what extent, in looking at the evidence, do NICE take into account that this SCD
population also has had to contend with unmet needs, racism and discrimination in the
health care system for decades. Let’s contrast this to CF, which primarily affects the white
population, where awareness, scientific development and resources have been historically
higher than SCD and innovation has flourished.
The evidence is in part linked to the very decisions of NICE in approving new treatments for
Cystic Fibrosis over many decades. Interestingly, only last year Orkambi was approved to
great fanfare by the NHS at a significantly high cost.
2. Are the summaries of clinical and cost effectiveness reasonable interpretations of the
evidence
We suggest to NICE that one of the direct consequences of the equality issues described
above such as the lack of investment and innovation in developing disease modifying
treatments for SCD over the past 30 years, is the fact that there is only one licensed
treatment for SCD; Hydroxycarbamide. This is not for everyone with SCD. We set out clearly
why this is the case in our previous response in June 2020. If any new safe and effective
treatments had been developed and approved for SCD in past decades, then they may now
be out of or nearing the end of their patent licence. It is possible therefore that cheaper
generic versions might now be available. Obviously, we know that this is not the case. By
applying some flexibility based on the evidence of equality, for the cost effectiveness of this
new proposed treatment, NICE in our view, would address the historic and indeed current
bias and unmet need for this cohort of patients.
We are not convinced that NICE has set out clearly, in plain English, it’s rationale for
interpretation of the clinical and cost effectiveness evidence. We say this for two reasons.
First, there are different phenotypes of SCD, some such as SS are considered more severe
than others. As with the current licensed treatment; Hydroxycarbarmide, it is not always
effective for the most severely affected patients or those who continue to have regular
crises (See the SUSTAIN trial data). We cannot deduce from the paperwork we have
received, to what extent NICE have considered the question of cost effectiveness in relation
to the most severely affected patients? In other words, it is possible that Crizablizumab may
not be for every patient with SCD but focussed on those with the most severe form of SCD.
Secondly, the fact is that if Hydroxycarbamide does not work for severely affected patients
or they can’t be transfused, then what is the treatment alternative. There is not. I hope
therefore you can see why we attach such importance to the issues of unmet health needs
and health inequalities. Factors which we believe are not taken sufficiently seriously in NICE
interpretation of the evidence.
In 2020 the Institute for Clinical and Economic Review (ICER) published a draft evidence
report on 3 new disease modifying treatments for SCD, including Crizanlizumab. The ICER
SCD assessment was never completed, due to the Covid 19 pandemic. Whilst aspects of the
ICER report fully support the arguments we are making above, the report is incomplete.
Nevertheless, that of itself did not prevent the Food and Drug Administration (FDA) in the
USA or the European Medicines Association (EMA) from licensing this new treatment.

3. Are the provisional recommendations sound and a suitable basis for guidance to the NHS
For the reasons outlined above and in particular the lack of evidence in relation to both the
unmet needs and health inequalities affecting this group of patients, we firmly believe that
the provisional recommendation is unsound. This is the first safe and effective SCD
treatment for decades. We make no apology in saying that it is long overdue and important
to people who live with this genetic condition. It is interesting that the European Medicines
Agency (EMA) in Europe and the Food and Drug Administration (FDA) in the USA have
already approved this new treatment on the best available evidence. It therefore makes it
hard for us to understand the NICE factors which differentiate the evidence from the FDA or
the EMA and why it seems to put little or no weight to the equality issues affecting this
group of patients.

About us
The Sickle Cell and Thalassaemia All Party Parliamentary Group (SCTAPPG), was first set up in
October 2008. It’s raison d’etre is to reduce the health inequalities that are faced by sickle cell and
thalassaemia patients in the UK. The SCTAPPG secures this by influencing and lobbying policymakers
to raise the profile of sickle cell disease and thalassaemia on the political agenda. These efforts are
ultimately intended to improve standards of care and address other critical issues, as recommended
by the key stakeholders. Members achieve this aim by engaging with parliamentary colleagues, the
government, health professionals, and community and patient groups to raise awareness relating to
the conditions and needs of patients. The SCTAPPG works in collaboration with the Sickle Cell
Society striving to reflect the concerns of their membership and to act as a vehicle for change.

NICE’S recommendation on Crizanlizumab (Adakveo®,
Novartis)
The SCTAPPG aims to give NICE an account as to why it believes that the recommendation made
requires a thorough review, and why there are a plethora of factors as to why this recommendation
should be altered. We consider that this new drug has the realistic potential to greater enhance the
patient experience for the SCD community. We hope that we can provide you with a detailed
account and are pleased that NICE have been open to listening to all stakeholders.

1. Examples of where NICE has funded drugs for conditions that are neither rare or
very rare above the £30,000 per QALY threshold
There are examples of where NICE has made exceptions to the rule for conditions not classified as
rare diseases such as Multiple Sclerosis (MS). In the case of ocrelizumab, the treatment for MS, the
QALYS were (from the company’s database) Population Deterministic ICER (£/QALY) Probabilistic
ICER (£/QALY) Modified PAS price Modified £78,316 PAS price MRI active £84,2491. With this case in
particular, we were encouraged that even though NICE originally refused to recommend the drug,
they went on to approve it. 2 We believe this illustrates NICE’s flexibility and willingness to be
constructive and listen to concerns of stakeholders.
The rationale behind NICE’s decision to change its recommendation, we believe, can be readily
applied to sickle cell disease and Crizanlizumab: Unmet clinical need and the drug being an
acceptable use of NHS resources are hallmarks of what Crizanlizumab possesses in terms of what
difference it can make to the SCD community. See below the practical conclusion that NICE
1
2

NICE (2018) Lead Team Presentation https://www.nice.org.uk/guidance/ta585/documents/1
https://www.nice.org.uk/guidance/ta585/documents/appraisal-consultation-document

pertained to MS. We consider that NICE should be equally as holistic and the sickle cell community
only wishes for parity.
“There are currently no disease-modifying treatments available for primary progressive multiple
sclerosis. Results of 1 clinical trial show that ocrelizumab can slow the worsening of disability,
although the size and duration of this effect are uncertain.
Given the unmet clinical need, the most plausible cost-effectiveness estimates for ocrelizumab at
the agreed price compared with best supportive care alone are in the range that NICE considers an
acceptable use of NHS resources. Because of this, ocrelizumab is recommended for treating early
primary progressive multiple sclerosis with imaging features characteristic of inflammatory
activity in adults.” p.3

2. The ICER report on Cost effectiveness for Crizanlizumab
The Institute for Clinical and Economic Review (ICER) published a draft evidence report on therapies
crizanlizumab (Adakveo, Novartis), voxelotor (Oxbryta, Global Blood Therapeutics) and L-glutamine
(Endari, Emmaus Life Sciences) for sickle cell disease (SCD). In the draft evidence report, the study
authors note that care for patients with SCD has been historically poor and represents a failure in
the US healthcare system.
The ICER report4 included consulting patients and carers and like the STAPPG’s own body of
research it is patently apparent that the SCD community face stigma and discrimination when it
comes to managing their condition and navigating health pathways. These structural inequalities
translate into a feeling of neglect, and being unable to access new treatments and drugs is a
component of this sentiment.
“Deep dysfunction in care is driven by poor coordination within provider systems and by barriers
to access that arise from a broad range of factors including systemic racism, uninformed clinicians,
poverty, and insurance systems poorly designed to coordinate coverage for patients with
multisystem chronic conditions,” p.8
“This is not to say that people with SCD are unable to function at a high level in society, but that
the challenges and the barriers are extraordinary. One of the most important perspectives we
learned from the SCD patient community and clinicians was that SCD remains a misunderstood,
marginalized, condition. To fully appreciate the potential benefits of new treatments, a broad
appreciation for the impact of SCD on the lives of patients and their families must be achieved and
must be kept front and center when making judgments about the value of these treatments.” p.10
“We heard frustration from the sickle cell community about the lack of investment in research or
comprehensive treatment centers that might increase access to better treatment, improve health
outcomes, and reduce other disparities faced by SCD patients and their families. Historically, SCD
has been underfunded, with no breakthroughs or developments in two decades. Although the
populations of patients living with other severe hereditary conditions such as cystic fibrosis are
significantly smaller than that of SCD, these conditions often receive greater funding for research
3

NICE (2019) Ocrelizumab for treating primary progressive multiple sclerosis
https://www.nice.org.uk/guidance/TA585/chapter/1-Recommendations
4
ICER (2020) Crizanlizumab, Voxelotor, and L-Glutamine for Sickle Cell Disease: Effectiveness and Value
http://icerorg.wpengine.com/wp-content/uploads/2020/10/ICER_SCD_Evidence-Report_031220-FORPUBLICATION.pdf

and treatment. Cystic fibrosis, for example, affects approximately 30,000 people in the US (versus
about 100,000 with SCD) and receives 7-11 times the structural racism, as well as implicit bias,
affect the allocation of resources toward research, health care delivery, and quality
improvement.” p.12
“To improve health care access, the sickle cell community is faced with the awesome task of trying
to rewrite the dominant narratives about their patients whose genetic disease marks them in the
United States as quintessentially black. This narrative presumes that sickle cell patients are
socially dysfunctional, dependent on narcotics, and poorly educated or, worse, uneducable.
Knowing only a patient’s race or ethnicity, even a well-meaning doctor may make presumptions
that influence how he or she communicates with and medically treats a patient.” – Rouse,
2009.”p.12
The SCTAPPG recently launched its "Cast Aside and Forgotten About” report and a striking finding
was that 50.5% of our respondents informed us that the COVID-19 had affected their access to
healthcare services in their locality. It is a chilling statistic that just over half of all respondents
revealed that their usual health pathways were being disrupted by the pandemic. The report
concluded that though intrinsically COVID-19 does not discriminate, our evidence shows that in a
society where structural inequalities exist whether that be by socio-economic background, race,
gender, disability – COVID-19 does discriminate. The likelihood of contracting the virus increases or
decreases dependent on these aforementioned variables. And though it has not been proved
beyond doubt that having sickle cell decreases your chance of survival, your race and socioeconomic background have been proven to increase your likelihood of contracting the virus. COVID19 does discriminate, it has served to exacerbate and amplify the health inequalities that already
exist. This coincides with the recently published COVID-19 Marmot Review where he has stated
BAME groups are experiencing higher rates of mortality from COVID-19. He attributes this in part to
longstanding impacts of discrimination and exclusion associated with systemic racism.5
“The potential other benefits of effective treatments for SCD therefore are highly relevant. It is
clear that treatment with new therapies may reduce important health disparities that exist across
racial and socio-economic groups in the US. Specifically, effective treatment could potentially
reduce the gap in life expectancy between black and white Americans and between the poor and
rich in the US. Further, if these new therapies can be shown to directly impact other acute and
chronic morbidities outside of those measured in the current clinical trials, patients could
experience significant improvements in their quality of life.” p.152
“The care they receive is further compromised due to historic disparities in research funding.
Funding for research into treatments for SCD has been far less than for other diseases more
commonly occurring in Caucasian populations. As a result, if a patient is able to find a
haematologist who treats SCD, they have historically had few treatment options: bone marrow
transplant, hydroxyurea, chronic transfusion, all at significant cost, some with significant risk,
and/or side effects. These new therapies are the first in many years to offer new mechanisms of
action and new hope for less pain and suffering.” p154

5
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3. NICE Appraisal consultation document: Crizanlizumab for preventing sickle cell crises in
sickle cell disease 6
The pandemic has again showed us that an individual’s demography matters, and this is again
another example of where substantial gains can be made to address the historic neglect of
treatments for a minorities. There is also a case that the additional social, physical and psychological
burden that have been amplified because of these very same inequalities. This is why we are
disappointed at NICE’s statement that that there are no equality issues that can be factored into this
technology appraisal (see below). In conjunction with The ICER report finding that poor
development of treatments is attributable to historic disparities in research funding, the SCTAPPG’s
body of research on the discrimination this vulnerable cohort faces is sufficient evidence to suggest
a reconsideration. This is an opportunity for NICE to demonstrate their commitment to ameliorate
these racial and social inequalities by rethinking the need to factor in equality issues.
“There are no equality issues that can be addressed in this technology appraisal. The patient
experts explained that sickle cell disease is not widely understood, including among healthcare
professionals, which often results in poor hospital care and a stigma around seeking pain relief for
crises. The committee heard how the condition is more common in people of African or AfricanCaribbean family origin and that as a group these people tend to have poorer health outcomes
than other ethnicities. The committee concluded that issues related to differences in prevalence
or incidence of a disease cannot be addressed in a technology appraisal.” 3.12
It is quite possible that if there wasn’t such a historic lack of investment over time in developing
disease specific treatment for SCD a treatment that much cheaper generic versions would be
available - making it more cost effective by now. By making an exception for the cost effectiveness
of crizanlizumab they would be addressing this historic and current bias. It would be a missed
opportunity not to compensate for this legacy of underinvestment.
“judgements about the acceptability of a technology as an effective use of NHS resources will
consider the degree of certainty around the ICER. The committee will be more cautious about
recommending a technology if it is less certain about the ICERs presented.7” 3.10
In NICE’S own words, they are open to questioning the validity and utility of the ICER report if it
became apparent there was uncertainty about the certainty of the findings. To this affect, the
American Society of Hematology have made clear that it would be premature of NICE to use the ICER
report because the assessment was never completed because of the COVID-19 pandemic - with the
meeting postponed indefinitely. We consider that because of the failure to complete the
assessment, the reports bearing on the decision can be called in to question. This is in line with our
deep concern that individual and social inequalities are not being reflected in NICE’s decision. If
stakeholders in United States were able to convey their reservations about the decision, and
articulate their lived experiences then we believe that the cost effectiveness of the treatment could
have been evaluated differently.

6
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NICE (2020) Appraisal consultation document Crizanlizumab for preventing sickle cell crises in sickle cell
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Please read the checklist for submitting comments at the end of this form.
We cannot accept forms that are not filled in correctly.
The Appraisal Committee is interested in receiving comments on the
following:
• has all of the relevant evidence been taken into account?
• are the summaries of clinical and cost effectiveness reasonable
interpretations of the evidence?
• are the provisional recommendations sound and a suitable basis for
guidance to the NHS?
NICE is committed to promoting equality of opportunity, eliminating unlawful
discrimination and fostering good relations between people with particular
protected characteristics and others. Please let us know if you think that the
preliminary recommendations may need changing in order to meet these
aims. In particular, please tell us if the preliminary recommendations:
• could have a different impact on people protected by the equality legislation
•

than on the wider population, for example by making it more difficult in
practice for a specific group to access the technology;
could have any adverse impact on people with a particular disability or
disabilities.

Please provide any relevant information or data you have regarding such
impacts and how they could be avoided or reduced.
Organisation
name –
Stakeholder or
respondent (if
you are
responding as an
individual rather
than a registered
stakeholder please
leave blank):
Disclosure
Please disclose
any past or
current, direct or
indirect links to, or
funding from, the
tobacco industry.
Name of
commentator
person
completing form:
Comment
number

[Insert organisation name]

[None]

[Kye Gbangbola – responding as an individual]
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Insert each comment in a new row.
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Do not paste other tables into this table, because your comments could get lost – type directly into this
table.

Example 1

We are concerned that this recommendation may imply that …………..

1

Thank you for the opportunity to comment further, in September expert meeting, in November
Committee meeting, in the post meeting survey, and now. The effort NICE expend to integrate the
scientific with humanities and quality of life failed and the reason why needs to be investigated so
lessons can be learned including the diversity make up of decision makers.

2

I was extremely disappointed with the recommendation and consider it to be grossly wrong, I am
happy to explain the grounds. The decision to reject the proposition will severely damage trust.

3

The expert committee meeting was long awaited, over 30 years to consider a solitary new treatment
for SCD (Sickle Cell Disorder). From my lived experience as a black person I was shocked NICE
viewed a treatment approved by the FDA and the EMA not cost effective for our UK patients, but I
was not surprised. It does feel as though Black Lives do not matter the same as other lives. And
worse NICE are not doing enough about it.
The issues raised by Professor Sir Michael Marmot and many others including the Institute of Health
Equality on structural and systemic diversity issues come into stark relief in this failed opportunity to
improve the health and lives of people with SCD (Sickle Cell Disorder).

4

5

For sickle cell the NICE can say they have identified stakeholders, but they can not say they have
responded to their reasonable expectations, indeed the evidence shows they have rejected their
stakeholder expressed views.

6

NICE need to establish a clear framework for human and quality of life aspects which would enable
companies to be assessed in a common comparable consistent manner. Nice asks for this
information as part of its decision making process! Yet ignores it in making its decision! These
behaviours and medical and scientific discourses destroy trust amongst all patient communities, this
needs to be urgently resolved.

7

A key point ignored is that Crizanlizumab treatment is, and there were no adverse reactions, with
respect to efficacy and the fact the treatment reduces Vaso Occlusive Crisis and reduces
hospitalisation. It feels very wrong to reject a drug, given the circumstances, that clearly works.

8

This situation would be inconceivable with a Covid vaccine/treatment, yet sickle cell affects vast
numbers of people; Kings College Hospital estimate as many as 300,000,000 have SCD.
I hope this assists as a candid response to the ‘Recommendations - Crizanlizumab for preventing
Sickle Crisis in Sickle Cell Disorder’. I hope the final decision supports the provision of Crizanlizumab
as the EMA and FDA akin with MHRA, EMA, FDA etc with Pfizer Covid vaccine.

9
Insert extra rows as needed
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• Use this comment form and submit it as a Word document (not a PDF).
• Complete the disclosure about links with, or funding from, the tobacco industry.
• Combine all comments from your organisation into 1 response. We cannot accept more
than 1 set of comments from each organisation.
• Do not paste other tables into this table – type directly into the table.
• Please underline all confidential information, and separately highlight information that is
submitted under ‘commercial in confidence’ in turquoise and all information submitted
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under ‘academic in confidence’ in yellow. If confidential information is submitted,
please also send a 2nd version of your comment with that information replaced with
the following text: ‘academic / commercial in confidence information removed’. See
the Guide to the processes of technology appraisal (section 3.1.23 to 3.1.29) for more
information.
• Do not include medical information about yourself or another person from which you or
the person could be identified.
• Do not use abbreviations
• Do not include attachments such as research articles, letters or leaflets. For copyright
reasons, we will have to return comments forms that have attachments without
reading them. You can resubmit your comments form without attachments, it must
send it by the deadline.
• If you have received agreement from NICE to submit additional evidence with your
comments on the appraisal consultation document, please submit these separately.
Note: We reserve the right to summarise and edit comments received during consultations, or
not to publish them at all, if we consider the comments are too long, or publication would be
unlawful or otherwise inappropriate.
Comments received during our consultations 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 comments we received, and are not endorsed by
NICE, its officers or advisory committees.
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Comments on the ACD received from the public through the
NICE Website
Name
XXXXXXXXXX
Comments on the ACD:
Has all of the relevant evidence been taken into account?
NO
even though QALYs have been addressed to some extent the impact pf sickle cell
disease vaso-occlusive events is much broader and includes employment, income
generation and overall satisfaction that has not been fully accounted for. recurrent
VOCs limit patients opportunities for employment, education and career
development as recently published in the american journal of hematology -Impact
of sickle cell disease on patients’ daily lives, symptoms reported, and disease
management strategies: Results from the international Sickle Cell World
Assessment Survey (SWAY)
Ifeyinwa (Ify) Osunkwo Biree Andemariam Baba P.D. Inusa et al 02 December
2020 https://doi.org/10.1002/ajh.26063
Are the summaries of clinical and cost effectiveness reasonable
interpretations of the evidence?
the clinical summary is reasonable.
However cost effectiveness is much more complicated and difficult to account for
all the relevant factors such as education and career development.
Are the recommendations sound and a suitable basis for guidance to the
NHS?
it is my opinion that this drug offers more choices for people living with sickle cell
disease especially those suffering from debilitating pain and therefore limited
independence, mobility and academic activities. On the long run the impact on
mortality, morbidity will outweigh the cost for the drug. improvement in VOCs will
increase patient confidence and may reduce contribute to a positive outlook in life
and therefore less hospitalisations
Are there any aspects of the recommendations that need particular
consideration to ensure we avoid unlawful discrimination against any group
of people on the grounds of race, gender, disability, religion or belief, sexual
orientation, age, gender reassignment, pregnancy and maternity?
even though present FDA approval is limited to 16 years and over , it is worth
considering younger children as VOCs begin in the first year of life .
it is important to consider the pattern of SCD distribution in the UK where there is
growing minority in more remaote areas. these patients also require to receive high
quality service and access to new therapies is important, this is one of the roles of
the National Haemoglobinopathy Panel (www.nationalhaempanel-nhs.net)
Name
XXXXXXXXX
Comments on the ACD:
Has all of the relevant evidence been taken into account?
Yes, the relevant evidence has been taken into account

Are the summaries of clinical and cost effectiveness reasonable
interpretations of the evidence?
The clinical summary has used the marketing licensed indications. These differ
from the indications in the SUSTAIN trial and have reduced the strength of the
clinical argument. The cost effectiveness has made several assumptions which
may not be accurate. If NICE had looked at stricter inclusion criteria (e.g. those
with multiple crises, or where transfusion is not possible) both the clinical impact
and the cost-effectiveness are likely to be changed.
Are the recommendations sound and a suitable basis for guidance to the
NHS?
No.
This is a rare condition with a clear unmet need. For the most severely impacted
members of this population this is likely to be a highly clinically and cost-effective
intervention. The use of more targeted therapy in a more clearly defined group
should be considered.
Are there any aspects of the recommendations that need particular
consideration to ensure we avoid unlawful discrimination against any group
of people on the grounds of race, gender, disability, religion or belief, sexual
orientation, age, gender reassignment, pregnancy and maternity?
There are numerous examples of the racism and discrimination in the healthcare
provision for this population e.g. inadequate analgesia, lack of research trials and
new drugs, stigma. Whilst this recommendation is not unlawful, a positive
recommendation may go some way to redress the balance and support this
discriminated against group
Under section 1 - Recommendations
There is a huge unmet need in this population. We currently only have one drug
treatment for this patient population (hydroxycarbamide) and this is not effective in
20-30% of those taking it. The only other treatment is blood transfusion but the
evidence for this is poor (no direct trials). In addition 5-10% of the population are
not able to be treated with blood transfusion therapy as they have red cell alloimmunization or a history of delayed haemolytic transfusion reaction. There are
significant numbers of patients admitted two or more times a year with severe
acute sickle pain who have no other current treatment options. They are
disadvantaged by their sickle diagnosis and also by their racial group. They face
prejudice, discrimination and stigma when then they attend for acute pain relief.
This medication is the first new option for treatment for over two decades and is a
major advance in care. There is clear randomised trial evidence of its efficacy.
Whilst it may not be cost effective or appropriate to offer this drug to all patients
with recurrent sickle crises, I would strongly urge NICE to recommend
crizanlizumab for a subset of patients with the most severe sickle phenotype,
where sickle crisis is causing repeated admissions to hospital and where they have
no other treatment options. This drug could be life changing in this group of
patients.
Comments on ‘However, these results are not certain because the trial was
short and included only a small number of people on the licensed do’:

The results are based on a randomised controlled trial. 198 patients were included
in this trial and the median rate of crises per year was 1.63 with high dose
crizanlizumab compared with 2.98 with placebo, indicating a 45.3% lower rate with
high-dose crizanlizumab (p=0.01). This shows a clear advantage of treatment. In
this situation where we have a huge unmet need, a hugely disadvantaged
population and no alternatives, the merits of this drug seem clear and
overwhelming. A phase 3 trial is ongoing with a higher dose of drug. Could NICE
consider a conditional recommendation where a) patients who are most severely
selected are treated (eg > 2 hospital admissions per year) b) they are given a
defined period of treatment (eg 6 months) and then ongoing treatment is reviewed
and c) real world evidence of efficacy is collected.
Comments on ‘There is also uncertainty about the cost-effectiveness
estimates. The most likely cost-effectiveness estimate is substantially hig’:
Whilst cost effectiveness overall is not favorable, this should be reviewed in the
sub group of patients with severe phenotype disease. In those with severe and
repeated pain episodes there are considerable costs that are under-estimated in
the models used. These include both direct health care costs of repeated hospital
admissions, but also indirect health care costs on the individual and society when
the individual is not able to work and may require carers.
Under section 2 - Information about crizanlizumab
Comments on ‘Crizanlizumab (Adakveo, Novartis) is indicated 'for the
prevention of recurrent vaso-occlusive crises (VOCs) in sickle cell disease
patients aged 16 years and older. It can be given as an add-on therapy to
hydroxyurea/hydroxycarbamide (HU/HC) or as monotherapy in patients for
whom HU/HC is inappropriate or inadequate':
NICE could consider refining the indication of treatment and better defining 'for the
prevention of recurrent VOCs in SCD patients' . Alternatively they could consider
recommending this treatment a) For adults >16 years with two or more admissions
to hospital with severe sickle pain in the last year and b) For those who are on
maximum tolerated dose of hydroxycarbamide or have not been able to tolerate
hydroxycarbamide i.e. it is used as second line treatment. This would ensure that
only the most severely affected would be treated.
Under section 3 - Committee discussion
Comments on ‘marketing authorisation’:
As above, I would suggest NICE consider recommended crizanlizumab for a more
limited situation than the full marketing authorisation
Comments on ‘regular blood transfusions’:
There is very little evidence of the efficacy of regular blood transfusion in the
prevention of sickle cell pain. The evidence we have is taken from small trials
which did not have pain as a primary end-point. It is also unclear if simple (top-up)
transfusion or automated transfusion are both equally effective. Anecdotally regular
blood transfusion is effective in reducing recurrent sickle pain, but there are many
disadvantages of regular blood transfusion therapy. These include iron overload,
risk of red cell alloimmunisation and delayed haemolytic transfusion reaction (both
high in this population) and the need for recurrent iv access. Furthermore there is

no consensus about the ideal HbS% that should be targeted and the appropriate
frequency of transfusion. In my extensive clinical experience whilst transfusion is
beneficial for many patients with SCD, it is not fully effective for all. Many patients
begin to experience increasing pain in the week or so before their transfusion is
due and would ideally be transfused more frequently. This is not possible either
due to patient or physician choice and availability of transfusion. Regular
transfusion also is very burdensome for the patient and many patients find their life
disrupted for days before and after the procedure.
Comments on ‘ssue 1, see technical report page 2).’:
It is not clear why transplant has not been considered. Allogeneic stem cell
transplant has now been approved for adults with SCD who have recurrent pain
episodes. We therefore have the situation where patients with recurrent pain
episodes will be eligible for stem cell transplantation (high cost procedure with high
risks associated) but will not be eligible for crizanlizumab (lower cost, less side
effects). This does not seem to make clinical or financial sense.
Comments on ‘The results of the SUSTAIN trial are likely to be generalisable
to the target population in England.’:
Agreed. SUSTAIN included patients with two or more hospital admissions with
VOC in the previous year. This is a narrower indication than in the marketing
licensing. NICE should consider recommending crizanlizumab in keeping with the
patients included in the SUSTAIN trial. NICE has already agrees that these results
are likely to be reproducible in the target population. This would also have the
advantage of treating the most severely affected individuals.
Comments on ‘People with sickle cell disease who have recurrent VOCs
would welcome a new treatment option’:
This is of high importance to the patient population. This is a disease that primarily
affects the black population and there have been very low levels of research
funding over the last few decades. There have been no new treatments for three
decades and patients have experienced severe recurrent pain with poor treatment.
This treatment has been shown to be of benefit in well conducted randomised
controlled trials and it is difficult to explain to patients why this new treatment will
not be made available to them in this country. They are talking to patients in the
US and Europe and seeing the effect this drug is having on patients lives. It is
difficult to answer their concerns of inequity and racism.
Comments on ‘One patient expert explained that, although
hydroxycarbamide had effectively reduced the severity of their crises, they
stopped treatment because of the potential toxicity associated with its longterm use. The clinical expert explained that because hydroxycarbamide is a
chemotherapy drug, people often prefer not to take it because they are
concerned about serious side effects. Hydroxycarbamide may also affect
male fertility and prenatal development during pregnancy’:
Most patients will still persevere with hydroxycarbamide despite its side effects and
toxicity. In my clinical experience very few patients stop hydroxycarbamide due to
concerns about its toxicity. About 20-30% of patients however take
hydroxycarbamide and either are not able to tolerate it due to myelosuppression,
or do not have a clinical response despite haematological response.

Comments on ‘The patient experts explained that fewer VOCs would mean
fewer GP visits and hospital admissions, a reduced risk of organ damage,
improved mental health and less time off work.’:
There is also evidence that patients with more VOCs per year have an increased
mortality rate.
Comments on ‘There are no equality issues that can be addressed in this
technology appraisal’:
The NICE committee should consider the extensive unmet need in this population
Comments on ‘It agreed that the baseline health state occupancy should
reflect the population with recurrent VOC outlined in crizanlizumab's
marketing authorisation.’:
NICE should therefore consider recommending the drug for patients with recurrent
pain episodes (at least two hospital admission per year) as per the SUSTAIN trial
Name
XXXXXXXXXXXXX
Comments on the ACD:
Has all of the relevant evidence been taken into account?
No. See below.
Are the summaries of clinical and cost effectiveness reasonable
interpretations of the evidence?
Hydroxycarbamide is a very unpopular medication with patients. UK uptake is only
approximately 15% compare to US figures of 30-40%.
This is based on patient preference.
Hydroxycarbamide does not affect survival in the US registry outcome data
published since 2005, despite high numbers of patients on it. There is no data on
compliance in these registries/cohorts (e.g.Elmariah 2014 AJH) . A Cochrane
review (Nevitt et al. 2017) has not shown consistent statistically significant
differences in the quality of life of patients with sickle cell disease on
hydroxycarbamide despite effects on VOC, biochemical and haematological
parameters.
The definition of VOC varies between Opiates alone, Opiates and day care
atttendance, Opiates and day care attendance > 4h, Opiates and over night stay
and in some studies patient self reporting.
The NHS uses an unlicensed manufacturer of hydroxycarbamide over the licensed
competitor (Siklos(R)). A cost comparison is therefore unfair since the NHS is not
paying the cost charged for the licensed drug stated to be the competitor.
Are the recommendations sound and a suitable basis for guidance to the
NHS?
Crizolizumab is a first in class preventative drug that is not a transfusion. There is
no comparable, currently available treatment with rapid onset benefit that could be
used in combination with HU. It has many features of regular exchange transfusion
in its efficacy. Yet clinical use of transfusion is not as widespread due to concerns
about antibody development and sustainability. The yard stick of quality of life is
not available for HU or Exchange transfusion therapy and largely unexplored. This

is not a sound comparison therefore in my view. The fact that many patients treat
their crises at home is a testimony to lack of access to effective preventative
medicine that is acceptable to patients. NICE should reconsider its decision and
place an obligation on the manufacturer instead to provide prospective data of the
long term effects of these treatments in this lifelong disease.
Even Siklos(R) is not commissioned at the licensed cost and also has no lifequality
effect data. The reduction in sickle crises in the Sustain study is comparable to the
Charache 1995 results, with the exception of chest crises, which were rare also in
the control group in the Sustain trial.
Are there any aspects of the recommendations that need particular
consideration to ensure we avoid unlawful discrimination against any group
of people on the grounds of race, gender, disability, religion or belief, sexual
orientation, age, gender reassignment, pregnancy and maternity?
No
Name
XXXXXXXXXXXX
Comments on the ACD:
Has all of the relevant evidence been taken into account?
As someone who is on the trial for this drug, I do not believe that all of the relevant
evidence has been taken into account. This is one of the first drug trails to include
derivatives of the sickle cell disease group including my disorder, HbSC. At the
moment the trial is blinded however, the results and the responses on the trial in
addition to the data and the testimonies from the US does not look like it has been
taken into account. Were trial participants consulted and asked about their
experiences on the trial? Were trial participants given the opportunity to report their
experiences so far?
Are the summaries of clinical and cost effectiveness reasonable
interpretations of the evidence?
I do not believe so. For a person living with HbSC, there is little out there that at
present can be used to effectively manage my condition. This was the first
example of a drug that in theory and from data within the trial, would make an
extraordinary difference to sufferers with the condition. Overall this improvement to
sufferers' symptoms and conditions would save the NHS a considerate amount of
money and therefore be a positively cost effective solution.
Are the recommendations sound and a suitable basis for guidance to the
NHS?
I do not believe so. I think that the guidance detracts from the real life experiences
of sufferers and service users.
Name
XXXXXXXXXXXXXX
Comments on the ACD:
Has all of the relevant evidence been taken into account?
The impact of sickle cell disease - hospital utilisation, poor QOL in those who are
most severely affected not factored in this assessment.

Are the summaries of clinical and cost effectiveness reasonable
interpretations of the evidence?
patient weight - averages from 40-70kg usually in my practice.
the cost models do not seem robust- the frequency of crises varied significantly
with some patients having some months that are quite bad and others where they
are well. So a longitudinal approach is required
Are the recommendations sound and a suitable basis for guidance to the
NHS?
There are many patients who would benefit from this drug. For a subset of patients
who are the most severely affacted and who fail standard therapy this drug would
be life saving. Perhaps NICE could consider a fixed term period treatment and as
long term follow up/ clinical experience is obtained then review?
Are there any aspects of the recommendations that need particular
consideration to ensure we avoid unlawful discrimination against any group
of people on the grounds of race, gender, disability, religion or belief, sexual
orientation, age, gender reassignment, pregnancy and maternity?
This illness affects predominantly patients from a BAME background who continue
to face delays/ often suboptimal treatment in the health care environments such as
in emergency departments
Name
XXXXXXXXXXXX
Comments on the ACD:
Sickle cell anaemia is associated with recurrent painful crises causing pain > 50%
of the time , severely imparting quality of life.
There is a huge unmet need for this group of patients in terms of treatment options.
Crizanlizumab has been shown to reduce acute crises by up to 45% in patients, is
innovative and targeted in mechanism.
Most expensisve drugs in ultimately fatal malignant haematological diseases have
follow-up of only 2 years and are now used as maintenance without long term
outcome data.
We cannot afford to wait for long term data for a disease, that > 0.5 admission /
year with a VOC confers a reduced life expectancy, when this drug has been
proven to reduce this rate.
This decision not to recommmed should be strogly re-considered in the setting of
such unmet need in this disease, with no new UK approvedved drug treatments in
> 20 years.
Has all of the relevant evidence been taken into account?
No
Are the summaries of clinical and cost effectiveness reasonable
interpretations of the evidence?
Not clearly defined in the document

Are the recommendations sound and a suitable basis for guidance to the
NHS?
No
Are there any aspects of the recommendations that need particular
consideration to ensure we avoid unlawful discrimination against any group
of people on the grounds of race, gender, disability, religion or belief, sexual
orientation, age, gender reassignment, pregnancy and maternity?
This disease affects almost exclusively, individuals of black african and afrocarribean origin, many listed or registered disabled. In view of the limited
management options available and poor QOL due to recurrent and severe pain,
the question of discrimination therefore arises.
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1.

ERG response to company comments

Comment 1
The ERG has nothing further to add.
Comment 2
The reasoning behind the use of utilities from SUSTAIN have been extensively argued in the ERG
Report (Section 5.2.8) and ERG addendum in response to technical engagement (Section 1.7).1, 2 Until
further data are available the ERG prefer to use the utilities from SUSTAIN, to be consistent with the
source of other model parameters and to avoid the risk of double counting the impact of vaso-occlusive
crises (VOCs) on utility when using the LEGACY data. The ERG has nothing further to add.
Comment 3
The ERG and committee preference for using the hydroxycarbamide/hydroxyurea (HC/HU) use from
SUSTAIN has been extensively argued in the ERG Report (Section 5.2.4), ERG Response to Technical
Engagement (Section 1.5) and Appraisal Consultation Document (ACD) (Section 3.6).1-3 The ERG has
nothing to add.
Comment 4
The updated model and base-case provided by the company will be summarised and critiqued in the
following sections of this document.
The company have also proposed an updated patient access scheme (PAS) of ***. Additionally, the
company have engaged with NHSE and NICE for the agreement of a commercial option that would
allow crizanlizumab to be considered a cost-effective use of NHS resources in advance of committee
Meeting 2.3
To
this
extent,
**********************************************************************************
**************.
Finally, the company increased the PSA runs from 1000 to 5000 to achieve convergence. Furthermore,
a minor update to the VBA code was implemented to automate updating the convergence test when the
PSA is re-run. This change has not affected any of the base-case analyses. The company base-case and
additional scenario analyses will be summarised and critiqued in the following sections of this
document.
Comment 5
The ERG agrees that the evidence on the long-term efficacy of crizanlizumab while on treatment and
post-discontinuation is very limited. While some data are available on post-discontinuation efficacy
from SUCCESSOR, this is based on a very small number of patients who completed the SUSTAIN trial
and agreed to further follow-up, which is likely to represent the group with the best outcomes and
therefore bias the estimate of post-discontinuation efficacy.3 The ERG agrees that a conservative
approach is appropriate here until further data are available.
Comment 6
The ERG has nothing further to add.
Comment 7
Model updates and the extent to which these resolve the structural uncertainty in the model are discussed
in the remainder of this document. The ERG acknowledges the company’s intention to provide
3

additional evidence from ongoing studies, but until this evidence is available it is not clear to what
extent it will resolve parameter uncertainties within the model. The ERG also acknowledges the
company’s intention to discuss further commercial options which would improve the cost effectiveness
of crizanlizumab.
Comment 8
The ERG agrees with the use of the term standard of care instead of no treatment.
Comment 9
The ERG agrees with this clarification that the HES database and NICE guideline represent all UK
patients with SCD.
Comment 10
The ERG has nothing to add on this wording.
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2.

Summary of company model updates following the ACD and ERG comments

The ERG and committee had several key concerns about the model structure submitted by the company,
as outlined in the ERG Report (Section 5.2.2) and Appraisal Consultation Document (ACD) document
produced after the first committee meeting.1, 3 These issues centred around the baseline health state
occupancy in the model and the lack of genuine transition probabilities in the model.
In the company’s original model, in the first cycle of the model (which should represent baseline)
patients were distributed into VOC health states according to the distribution at the end of the SUSTAIN
trial, which is not representative of their starting position. Therefore, the model did not include any
measure of the impact on VOCs of patients going from not receiving crizanlizumab, prior to SUSTAIN,
to being treated with crizanlizumab, after 1 year in SUSTAIN. Thereafter, throughout the model patients
were repeatedly randomly reallocated, in the same proportion to those VOC health states, implying a
constant efficacy until discontinuation. However, these random reallocations only represent a snapshot
of where patients happened to be at the end of SUSTAIN. They do not represent genuine transition
probabilities, as they are not calculated as the probability that someone in a particular VOC state in a
given cycle will move to a particular VOC health state in the next cycle. Therefore, the model provided
no evidence on the probability that an individual who experienced 1<VOCs<3 in the year prior to
SUSTAIN, who was given crizanlizumab during SUSTAIN, would transition to experience VOC<1,
remain in their current health state or experience more VOCs. The committee was also concerned
whether it was plausible that patients randomly fluctuated between health states over time as it would
be expected that the proportion of patients in the high VOC health state would get smaller over time as
risk of death increases with number of VOCs.3 While the clinical expert did note that VOCs are
unpredictable and it is common for a patient with moderate disease to experience no VOCs one year
and multiple the next, they would expect a trend towards occupying the lower frequency VOC health
states beyond the random fluctuations of crises, when patients are receiving an effective treatment. The
committee therefore decided that the existing Markov structure was not appropriate.
Following the comments made by the committee in the first meeting, the company asked to submit a
revised model, aiming to address some of the modelling concerns raised. The company provided a
summary of changes made to their model in Appendix 1 of their ACD response, summarised in Table
2.1 below.4 These changes centred on amending the model cycle length from an annual to a monthly
cycle and altering the baseline distribution of patients between health states to be consistent with the
baseline distribution in SUSTAIN rather than the distribution observed at the end of the 52 week
SUSTAIN trial. However, these two key changes required adaptation of calculations in various areas
of the model, as detailed below.
The company also increased the number of PSA runs from 1000 to 5000 to achieve convergence and
implemented a minor update to the VBA code related to the PSA convergence test. However, these
changes have not affected the company base-case.
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Table 2.1: Description of the changes made to the crizanlizumab model post committee meeting and ERG comment
Model change

Description of change

Location of changes within model

ERG comment

Cycle length

Cycle length within the cost
effectiveness model (CEM) has
been adjusted from yearly cycles
to monthly cycles.

The cycle length was changed on both the
“Inputs – Model Setting” sheet and on the
“Parameters” sheet from 365.25 days to
approximately 30.4 days (or one month).
Other changes in the calculation sheet were
also made to accommodate this switch.

The ERG agrees with the committee that
given the short follow up of the SUSTAIN
trial a monthly cycle length would in
theory allow for a more granulated
assessment of transitions in the model than
an annual cycle length which allows for
only one estimate of the impact of
treatment on VOC health state occupancy
over the entire trial. However, the company
continue to use annualised rates to
reallocate patients to VOC health states in
the updated model and therefore this
change did not solve this issue.

Baseline VOC
health state

The CEM has been changed to
allow users to specify a baseline
distribution of patients entering
the model based on the number of
VOC events experienced by
patients before entering into
crizanlizumab clinical trials.
In the revised model, this has
been set as 0% VOC < 1, 31%
VOC 1–2 and 69% VOC 3+, in
line with SUSTAIN.

CEM users may allocate this initial number
of VOC events on the “Inputs Model
Settings” sheet in cells I66:I68. On the
model engine sheets (“Calculations –
Crizanlizumab” and “Calculations –
SOC”), this change was reflected on cells
L33:N33.
Users may opt not to reflect this change
and allocate patients at baseline based on
year one efficacy by setting the user input
on the “Inputs Model Settings” sheet cell
I43 to FALSE.

The ERG is satisfied that the baseline VOC
distribution has been updated to be
consistent with the baseline in SUSTAIN,
as this represents the appropriate starting
point for patients in the model. The ERG
cannot verify whether the distribution at
baseline was exactly the same in both trial
arms as this data has not been provided.

Frequency of
VOC health
state
resampling

The primary efficacy endpoint of
the SUSTAIN trial was the
annualised rate of VOCs and
annualised rates were used
because they take into account the

On the model engine sheets “Calculations
– Crizanlizumab” and “Calculations –
SOC”, the Markov model had previously
re-allocated patients into VOC health states

The ERG notes that despite shortening the
cycle length, the company continues to use
annualised VOC rates to reallocate patients
to VOC health states once every 12 cycles,
using the same distribution observed at the
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duration that a participant was in
the trial.
The CEM has been updated to
monthly cycles, however
annualised rates are used to
reallocate patients to VOC health
states.

Discontinuation To prevent an excessive number
of tunnel health states as a
consequence of switching cycle
length from one year to one
month, discontinuation was reworked in the Markov engine.

at the beginning of each cycle in columns
L:AA.
Two options are available:
Either patients are re-allocated halfway
through a year (e.g. beginning at month 6,
then month 18, etc. – reflecting the benefit
of crizanlizumab during the year) or
Patients are relocated at the end of a year.
Users may select between the two options
on the “Inputs – Model Settings” sheet.

end of SUSTAIN as in the first model. The
ERG would have preferred to see an
analysis of monthly VOC rates for each
month of SUSTAIN used to reallocate
patients during the first 12 months in the
model, in line with the updated cycle
length. A more frequent estimation of the
impact of treatment during the trial could
have provided some indication as to the
trend in VOC rates and health state
distribution over time, rather than
assuming constant long-term efficacy and
constant state distribution, while still on
treatment, the plausibility of which has
been questioned by the committee.
Although any indications of long-term
trends would remain uncertain without data
with longer follow-up.
Within the current implementation of only
applying annual efficacy once every 12
cycles, the ERG agrees with the company
base-case choice of re-allocating patients
halfway through the year, but restates that
efficacy analysis aligned with the monthly
cycle length would have been much
preferred.

These changes are reflected in the AS:BD
range on either the “Calculations –
Crizanlizumab” or “Calculations – SOC”
sheets.

The ERG agrees with this change given the
change in cycle length.
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Instead of entering a tunnel state
as in previous iterations of the
model, patients were collected in
the “Off Treatment Incident Year
1” or “Off Treatment Incident
Year 2” health states for 12 cycles
before being moved into the “Off
Treatment Incident Year 2” or
“Off Treatment Long Term”
health states respectively.
Event curves

As a consequence of switching
cycles from yearly to monthly,
event curves were re-evaluated in
the model. For the first cycle, the
event probabilities were switched
from yearly to monthly by using
the formula:
Pmonthly = 1–(1–Pannual)(1/12)
For the remainder of the cycles,
the curves were switched by reevaluating the incremental
difference based the transition
probability at 1/12 of a year rather
than 1 year.

These changes are reflected on in the
columns: AI, BR, BW, CB, CG, CL, CQ,
CV, DA, DF on the “Calculations –
Crizanlizumab” and “Calculations – SOC”
sheets.

The ERG agrees with this change given the
change in cycle length

VOC
calculations

As a consequence of switching
cycles from yearly to monthly, the
mean number of VOC events
occurring per cycle were reevaluated to reflect the number of
VOC occurring per month rather
than per year.

The number of VOCs per cycle were reevaluated in the range DT to DV on the
Markov model engine sheets by
multiplying by 1/12 to reflect the changes
in model cycle length.
Additionally, the formulas were updated to
account for when patients are re-allocated
into VOC states and to reflect assumptions

The ERG agrees with this change given the
change in cycle length
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regarding efficacy maintenance after
treatment discontinuation.
Mean number of VOCs were re-calculated
in cell DX28 by summing the average
number of VOCs per cycle and dividing by
the total life years over the total number of
patients.
Treatment
costs

The half-cycle correction for
treatment costs was not deemed
appropriate for a monthly cycle
length when patients would
purchase a month’s supply of
drug up front. As such, treatment
costs are applied to patients at the
beginning of each monthly model
cycle rather than half-cycle
corrected years.

Column ET on the “Calculations –
Crizanlizumab” sheet was switched to be
based on the number of patients at the
beginning of each cycle rather than halfcycle corrected life years.

The ERG agrees with this change given the
change in cycle length

Probabilistic
Sensitivity
Analysis (PSA)

The PSA iteration limit was
increased from 1000 to 5000 to
achieve convergence.

Added a “PSA Convergence” sheet which
includes one graph plotting the rolling
mean ICER over the PSA iterations and a
second graph plotting the percent
difference in the rolling mean ICER over
the PSA iterations, and a table detailing the
convergence calculations
Additionally a minor update to the PSA
VBA code was made to automate updating
of the convergence test when PSA is re-run

The ERG agrees with this change

Based on Table 1 of the company response to the ACD 4
Abbreviations: CEM, cost effectiveness model; ERG, Evidence Review Group; ICER, incremental cost effectiveness ratio; PSA, probabilistic sensitivity analysis;
SOC, standard of care; VOC, vaso-occlusive crisis.
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ERG comment:
Updated baseline VOC health state distribution
The ERG agree that it is correct to use the baseline distribution across VOC model health states from
the baseline SUSTAIN data as this provides a true estimate of the impact of treatment during SUSTAIN
by including a measure of the change in VOC state occupancy in the model. However, it is unclear how
the company estimated the updated baseline distribution of patients now applied in the model. The
company response to the ACD states that these have been estimated based on the number of VOC events
experienced by patients before entering into crizanlizumab clinical trials”, set as 0% VOC < 1, 31%
VOC 1–2 and 69% VOC 3+ “in line with SUSTAIN”. However, in their response to the clarification
letter, the company reported “Upon entry into SUSTAIN, patients were categorised based on VOC rate
as either having experienced 2–4 or 5–10 VOC in the previous 12 months. The pre-specified subgroup
analyses reported in the clinical effectiveness section of the CS were based on these baseline VOC
categories. Due to stratification of baseline VOC into these groups, the number of patients at baseline
with <1, ≥1 to <3 and ≥3 VOC per year (as per the VOC categories used in the model, as described in
response to Question B1 part a) cannot be accurately reported. Likewise, we also cannot report the
frequency distribution of patients by VOC rate at baseline. Consequently, the number of patients at
baseline with <1, ≥1 to <3 and ≥3 VOC per year from SUSTAIN cannot be used for the first model
cycle.”5 Therefore, the ERG is unclear how the updated distribution was estimated and cannot verify its
accuracy or appropriateness.
Implementation of efficacy (distribution of patients across VOC states)
The company report that the CEM has been updated to monthly cycles, however annualised rates are
still used to reallocate patients to VOC health states. This is implemented in the model as follows. Every
12 cycles they estimate efficacy by applying the proportions of patients in each health state observed at
the end of SUSTAIN (using the same data from the original model) to the number of people alive on
treatment. In the intermediate 11 cycles, they simply account for the probability of death and the
probability of discontinuation in each VOC health state, without applying efficacy. This means that
there is a slow drift over the model time horizon towards a slightly larger proportion of patients
inhabiting lower VOC states, as death is more likely in the higher VOC states, but the efficacy of
treatment is still assumed the same over time, remaining consistent with the distribution observed at the
end of SUSTAIN.
The option to decide whether patients are reallocated in the middle of the year (at month 6, 18 etc.) or
at the end of the year (at month 12, 24 etc.) only changes the month in which the same efficacy estimate
from the original model is applied. The ERG agrees within the current implementation that is best to
apply this in the middle of a year, but it would have been preferable to assess efficacy monthly, in line
with the updated cycle length, so that this was not necessary.
The uncertainty surrounding what really happens to patients over time remains, as no more granulated
efficacy was estimated. If the company had estimated VOC state occupancy monthly within SUSTAIN,
in line with the updated cycle length, this could have provided some indication of the relationship
between treatment, state occupancy and time and might provide some indication as to the trend over the
long-term. However, without data with a longer follow up, long-term efficacy will remain uncertain. It
therefore remains unclear to what extent extrapolating the VOC state occupancy observed at the end of
SUSTAIN over the entire model horizon reflects the VOC rates that would be observed in the longterm in clinical practice.
10

Although the company took steps to update the model to reflect committee modelling preferences, these
did not go far enough to resolve the key issues in the model. The use of baseline transition probabilities
from SUSTAIN is positive, but by continuing to use the annual rates of VOCs observed at the end of
SUSTAIN to redistribute patients over the entire model horizon, it still remains unclear to what extent
this snapshot reflects what will happen to VOC rates in the long-term.
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3.

Summary of updated PAS and proposed commercial access agreement

The company have provided an updated approved PAS of ***. They also propose a
*************************************************************************** Details
on how this ********************* was calculated are provided in Appendix 3 of the updated
Company’s ACD response,4 and they are summarised below.
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
***********************************************************
******3*1*********************************************************************
******************** ****** ****************** *******************************************
******
**
******
************
*********

*****

****

*******

*********

*****

****

*******

***********

*****

****

*******

*********

*****

****

*******

Source: Table 11 of the updated Company’s ACD Response 4
CAA, commercial access agreement; ICER, incremental cost effectiveness ratio; PSA, probabilistic sensitivity
analysis.

In their updated Company’s ACD Response,4 the company noted following key points:
• *******************************************************************************
*******************************************************************************
***************************.
• The ICERs used to calculate the effective discounts were the probabilistic ICERs from the PSA.
These ICERs are lower than the deterministic ones as can be seen in the following sections. The
company consider that this is partly expected as a consequence of varying weight in the PSA, which
results in some iterations requiring patients to receive 3 vials of crizanlizumab, instead of the 4 vials
included in the revised deterministic base-case analysis. The company also indicated that removing
12

variation on weight from the PSA still yields lower PSA ICERs than deterministic ICERs. However,
the average incremental QALYs from the PSA are similar to the deterministic base case analysis.
• Finally, the company explained that in section 6.2.1 of the ERG report, the ERG suggested that PSA
inputs related to the proportion of patients in each VOC health state and the number of VOC events
per health state should be turned ON in the PSA input sheet. Please note that the PSA results
presented throughout this document have these PSA inputs turned OFF as a conservative
assumption, as the preference of the Appraisal Committee was not clear on these points. Switching
these
inputs
ON,
lowers
the
PSA
ICER
further
*******************************************************************************
*******************************************************************************
**** thus reflecting that the uncertainty around these parameters does not worsen the costeffectiveness case, but rather serves to improve it.
ERG comment: It is unclear why the PSA ICERs were used to calculate the effective discounts. This
would result in different discounts every time a PSA is run. Also, the probabilistic ICERs are somewhat
lower than the deterministic, especially when relevant inputs related to the proportion of patients in
each VOC health state and the number of VOC events per health state are included and the source of
the issue has not been fixed. Given these issues, it seems more reasonable to use the deterministic basecase ICER, which is fixed. Using the company’s (deterministic) base-case ICER as reference,
**********************************************************************************
********************************************** ************. Given the current structural
uncertainties and the differences between the company and the Committee and ERG base-case
preferences, it is also unclear why the preferred Committee base-case assumptions were not used to
calculate the effective discount. Using the Committee’s (deterministic) base-case ICER as
reference,**************************************************************************
****************************************************** ************.
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4.

Updated company cost effectiveness results

Along with the revised model, the company also submitted a revised base-case.4 The assumptions
included in the company’s revised base-case are as follows:
•
•
•
•
•
•

Patient weight from SUSTAIN: *****kg
Age and gender mix based on the Hospital Episode Statistics (HES)
HC/HU use based on UK clinical expert opinion: 30%
No assumption of continued efficacy after treatment discontinuation with crizanlizumab
Utility values based on the LEGACY trial
No drug wastage

These updated assumptions are consistent with the committees preferred assumptions with the
exception of HC/HU usage (committee prefer the ****% observed in SUSTAIN), approach for utilities
(committee preferred the ERG approach estimated from SUSTAIN) and drug wastage (committee
preferred to include drug wastage).
The company’s updated model was used to estimate the results of this base-case according to: the list
price of crizanlizumab; the price of crizanlizumab including the newly agreed PAS (***) (which
supersedes the previous PAS of **%); and at the ****************************************.4
3.1 Revised company base-case cost effectiveness results
The company’s updated base-case cost effectiveness results at list price and including the approved
PAS of **% and the proposed CAA ******** are displayed in Tables 4.1, 4.2 and 4.3 respectively. All
incremental cost effectiveness ratios (ICERs) exceed the threshold of £30,000 per quality adjusted life
year (QALY) gained, with a list price ICER of ********, a **% PAS ICER of ******** and a CAA
ICER of ******* per QALY gained.
Table 4.1: Revised company base-case cost effectiveness results (discounted, list price)
Technologies
Crizanlizumab
SoC

Total
costs

Total
LYG

Total
QALYs

Incr.
costs

Incr.
LYG

Incr.
QALYs

ICER
(£/QALY)

********

*****

****

********

****

****

********

********

*****

****

Source: Table 2 of the Company’s ACD Response4
Abbreviations: ICER, incremental cost effectiveness ratio; Incr., incremental; LYG, life years gained; QALY,
quality adjusted life year; SoC, standard of care.
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Table 4.2: Revised company base-case cost effectiveness results (discounted, PAS***%)
Technologies
Crizanlizumab
SoC

Total
costs

Total
LYG

Total
QALYs

Incr.
costs

Incr.
LYG

Incr.
QALYs

ICER
(£/QALY)

********

*****

****

*******

****

****

********

********

*****

****

Based on the model provided alongside the updated Company’s ACD Response4
Abbreviations: ICER, incremental cost effectiveness ratio; Incr., incremental; LYG, life years gained; PAS,
patient access scheme; QALY, quality adjusted life year; SoC, standard of care.

Table 4.3: Revised company base-case cost effectiveness results (discounted, confidential CAA
*****)
Total
costs

Total
LYG

Total
QALYs

Crizanlizumab

********

*****

****

SoC

********

*****

****

Technologies

Incr.
costs

Incr.
LYG

Incr.
QALYs

ICER
(£/QALY)

*******

****

****

*******

Source: Table 4 of the Company’s ACD Response4
CAA, commercial access arrangement; ICER, incremental cost effectiveness ratio; Incr., incremental; LYG, life
years gained; QALY, quality adjusted life year; SoC, standard of care

3.2

Probabilistic sensitivity analysis

The results of the probabilistic sensitivity analysis (PSA) conducted on the company’s preferred
assumptions were broadly in line with deterministic results. Probabilistic ICERs at list price, **% PAS
and at the confidential CAA were ********, ******** and ******* respectively. All ICERs were thus
lower
than
the
deterministic
ones,
******************************************************************************. The
cost-effectiveness
plane
in
Figure
4.1
shows
that
**********************************************************************************
**********************************************************************************
************************************************************** Figure 4.2 shows that
**********************************************************************************
********************************. The cost-effectiveness plane in Figure 4.3 shows the PSA
results after assuming the confidential CAA for crizanlizumab. It can be seen that
**********************************************************************************
**********************************************************************************
*******************. The CEACs in Figure 4.4 and 4.5 show that, when applying the PAS of **%
and the CAA ********, the probabilities of crizanlizumab being cost-effective at the NICE threshold
of £30,000 per QALY gained are **** and ***** respectively.
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Figure 4.1: Revised company base-case cost effectiveness plane (discounted, list price)

Source: Figure 1 of the Company’s ACD response4
Abbreviations: QALY, quality adjusted life year; WTP, willingness to pay.

Figure 4.2: Revised company base-case cost effectiveness plane (discounted, PAS **%)

Based on electronic model provided alongside the Company’s ACD Response4
Abbreviations: QALY, quality adjusted life year; WTP, willingness to pay.

Figure 4.3: Revised company base-case cost effectiveness plane (discounted, confidential CAA
*****)

Source: Figure 2 of the updated Company’s ACD Response 4
CAA, commercial access arrangement; QALY, quality adjusted life year; WTP, willingness to pay.

Figure 4.4: Revised company base-case cost effectiveness acceptability curve (discounted, PAS
***)
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Based on electronic model provided alongside the Company’s ACD Response4
CEAC, cost-effectiveness acceptability curve; PAS, patient access scheme; QALY, quality adjusted life year;
SoC, standard of care; WTP, willingness to pay.

Figure 4.5: Revised company base-case cost effectiveness acceptability curve (discounted,
confidential CAA *****)

Based on electronic model provided alongside the Company’s ACD Response4
CAA, commercial access arrangement; CEAC, cost-effectiveness acceptability curve; QALY, quality adjusted
life year; SoC, standard of care; WTP, willingness to pay.
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5.

Updated committee preferred cost effectiveness results

The company also provided results from the updated model according to the committee preferred basecase assumptions,4 which included the following assumptions:
•
•
•
•
•
•
•

Model cycle length of 1 month
Patient weight from SUSTAIN: *****kg
Age and gender mix based on the HES
HC/HU use based on SUSTAIN: ****%
No assumption of continued efficacy after treatment discontinuation with crizanlizumab
ERG-preferred approach for utility values
Drug wastage assumed

The committee base-case differs from the company base-case in that the committee prefers to use the
HC/HU usage from SUSTAIN, the ERG preferred approach to utilities based on the health-related
quality of life (HRQoL) data from SUSTAIN and assumes drug wastage. The ERG base-case is the
same as the committee base-case.
4.1 Revised committee preferred base-case cost effectiveness results
The updated cost effectiveness results based on the committee preferred assumptions at list price,
approved PAS of **% and proposed CAA ******** are displayed in Tables 5.1, 5.2 and 5.3
respectively. All ICERs exceed the NICE threshold with the ICER including the CAA at ******* per
QALY gained.
Table 5.1: Revised committee preferred base-case cost effectiveness results (discounted, list
price)
Technologies
Crizanlizumab
SoC

Total
costs

Total
LYG

Total
QALYs

Incr.
costs

Incr.
LYG

Incr.
QALYs

ICER
(£/QALY)

********

*****

****

********

****

****

**********

********

*****

****

Source: Table 6 of the Company’s ACD Response4
Abbreviations: ICER, incremental cost effectiveness ratio; Incr., incremental; LYG, life years gained; QALY,
quality adjusted life year; SoC, standard of care.
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Table 5.2: Revised committee preferred base-case cost effectiveness results (discounted,
PAS***%)
Technologies
Crizanlizumab
SoC

Total
costs

Total
LYG

Total
QALYs

Incr.
costs

Incr.
LYG

Incr.
QALYs

ICER
(£/QALY)

********

*****

****

**********

****

****

********

********

*****

****

Based on the model provided alongside the updated Company’s ACD Response4
Abbreviations: ICER, incremental cost effectiveness ratio; Incr., incremental; LYG, life years gained; PAS,
patient access scheme; QALY, quality adjusted life year; SoC, standard of care.

Table 5.3: Revised committee preferred base-case cost effectiveness results (discounted,
confidential CAA *****)
Technologies
Crizanlizumab
SoC

Total
costs

Total
LYG

Total
QALYs

********

*****

****

********

*****

Incr.
costs

Incr.
LYG

Incr.
QALYs

ICER
(£/QALY)

*******

****

****

*******

****

Source: Table 8 of the updated Company’s ACD Response4
CAA, commercial access arrangement; ICER, incremental cost effectiveness ratio; Incr., incremental; LYG, life
years gained; QALY, quality adjusted life year; SoC, standard of care.

4.2

Committee preferred probabilistic sensitivity analysis

The PSA results conducted on the Committee’s preferred assumptions were lower but also in line with
deterministic results. Probabilistic ICERs at list price, **% PAS and at the confidential CAA were
**********, ******** and ******* respectively. The cost-effectiveness plane in Figure 4.1 shows
that
**********************************************************************************
**********************************************************************************
**********************************************************************************
************************.
Figure
4.2,
based
on
the
PAS
of
*****************************************************************************. The
cost-effectiveness plane in Figure 4.3 shows the PSA results after assuming the confidential CAA for
crizanlizumab.
Also,
in
this
case
**********************************************************************************
**********************************************************************************
*******************. The probability of crizanlizumab being cost-effective at NICE threshold of
£30,000 per QALY gained ***************************************. However, since the
company did not present cost effectiveness acceptability curves, it is not possible to provide accurate
estimates for this probability.
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Figure 5.1: Revised committee preferred base-case cost effectiveness plane (discounted, list
price)

Based on the model provided alongside the updated Company’s ACD Response4
QALY, quality adjusted life year; WTP, willingness to pay
Note: Figure 3 of the Company’s ACD Response is incorrect since it is the same as Figure 1 of the Company’s
ACD response (Figure 3.1 above). Figure 4.1 was produced by the ERG by re-running a PSA which resulted in a
probabilistic ICER (£*********) slightly different, but similar, to the one mentioned at the beginning of
section 4.2.

Figure 5.2: Revised committee preferred base-case cost effectiveness plane (discounted, PAS
**%)

Based on the model provided alongside the updated Company’s ACD Response4
QALY, quality adjusted life year; WTP, willingness to pay
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Figure 5.3: Revised committee preferred base-case cost effectiveness plane (discounted,
confidential CAA *****)

Source: Figure 4 of the updated Company’s ACD Response4
CAA, commercial access arrangement; QALY, quality adjusted life year; WTP, willingness to pay

4.2

ERG Scenario analyses

The ERG conducted several scenario analyses on the committee preferred base-case to show the impact
on results of the remaining assumption differences between the company and committee preferred basecase. The results of these scenarios, using both the approved PAS of **% and the proposed CAA
******** are shown in Table 5.4. The assumption with the largest impact on results is assuming
HC/HU usage based on SUSTAIN, followed by assuming no drug wastage and then assuming the utility
values from LEGACY. In all scenarios the ICERs exceeded the threshold of £30,000 per QALY gained.
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Table 5.4: ERG scenario analyses
PAS discount *****
Description

Crizanlizumab

Confidential CAA********

SoC

Total
costs

Total
QALYs

Total
costs

Total
QALYs

Committee preferred BC

********

****

********

****

HC/HU use clinical expert
(30%)

********

****

********

HSUVs LEGACY, with per
event VOC decrements

********

****

No drug wastage

********

****

ICER
(£/QALY)

Crizanlizumab

SoC

ICER
(£/QALY)

Total
costs

Total
QALYs

Total
costs

Total
QALYs

********

********

****

********

****

*******

****

*********

********

****

********

****

*******

********

****

*********

********

****

********

****

*******

********

****

********

********

****

********

****

*******

Based on the model provided alongside the Company’s ACD Response4
BC = base-case; HC = hydroxycarbamide; HSUV = health state utility value; HU = hydroxyurea; ICER = incremental cost effectiveness ratio; PAS = patient access scheme;
QALY = quality adjusted life year; SoC = standard of care; VOC = vaso-occlusive crises.
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6.

Conclusion

Although the company took steps to update the model to reflect committee modelling preferences, these
did not go far enough to resolve the key issues in the model. The ERG is satisfied that the baseline
distribution of patients in the model has been updated to reflect the baseline distribution in SUSTAIN
but is concerned about how this was estimated given the lack of details provided and the company’s
previous report that this estimation was not possible. However, by continuing to use the annual rates of
VOCs observed at the end of SUSTAIN to redistribute patients over the entire model horizon, it still
remains unclear to what extent this snapshot reflects what will happen to VOC rates in the long-term.
A monthly estimation of health state occupancy from the SUSTAIN data might have provided some
indication of the trend in VOC rates over time which could have resolved some of the uncertainty
regarding the efficacy of crizanlizumab in the model, although longer-term data would ultimately be
required to reliably estimate long-term efficacy.
Updated results showed that in all scenarios based on crizanlizumab list price and approved PAS of
**%, the ICER remained well above the range usually considered a cost-effective use of NHS resources.
Assuming the new confidential CAA for crizanlizumab resulted in an ICER of ******* per QALY
gained in the company’s updated base-case, and ******* per QALY gained in the Committee’s
preferred
base-case.
Thus,
the
new
CAA
**********************************************************************************
**********************************************************************************
******************. This shows that the model results, even with the confidential CAA, are sensitive
to changes in key model assumptions.
A summary of main sources of evidence expected to reduce uncertainties regarding the cost
effectiveness of crizanlizumab in the future was also provided in Appendix 2 of the company’s ACD
response, but until this data is available these key uncertainties remain unresolved.
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