
1 
 

Published 12 October 2020  1 
 

 

 
SMC2290 

carfilzomib 10mg, 30mg and 60mg powder for 
solution for infusion (Kyprolis®) 
Amgen Ltd 
 
 

04 September 2020 

 
The Scottish Medicines Consortium (SMC) has completed its assessment of the above product and 
advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on its use in 
NHSScotland. The advice is summarised as follows: 
 

ADVICE: following a second resubmission assessed under the orphan medicine process 

carfilzomib (Kyprolis®) is accepted for restricted use within NHSScotland. 

Indication under review: in combination with lenalidomide and dexamethasone for the 

treatment of adult patients with multiple myeloma who have received at least one prior 

therapy. 

SMC restriction: for patients who have received only one prior therapy. 

Carfilzomib in combination with lenalidomide and dexamethasone improved progression 

free survival and overall survival compared with lenalidomide and dexamethasone in adults 

with relapsed and / or refractory multiple myeloma who had received one to three prior 

therapies.  
 

This advice applies only in the context of approved NHSScotland Patient Access Scheme 

(PAS) arrangements delivering the cost-effectiveness results upon which the decision was 

based, or PAS/ list prices that are equivalent or lower.  
 

This advice takes account of the views from a Patient and Clinician Engagement (PACE) 

meeting. 

 

 
Chairman  
Scottish Medicines Consortium

www.scottishmedicines.org.uk 
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Indication 
In combination with lenalidomide and dexamethasone for the treatment of adult patients 

with multiple myeloma who have received at least one prior therapy.  

Dosing Information 
Carfilzomib 20mg/m2 (maximum 44mg) by intravenous (IV) infusion over 10 minutes in cycle 
1 on days 1 and 2. If tolerated, the dose should be increased to 27mg/m2 (maximum 60mg) 
from day 8 of cycle 1. Carfilzomib is given on days 1, 2, 8, 9, 15, and 16 of 28-day cycles. From 
cycle 13, day 8 and 9 doses are omitted. 1 

  

Treatment may be continued until disease progression or until unacceptable toxicity occurs. 
Treatment for longer than 18 cycles should be based on an individual benefit-risk 
assessment, as data on tolerability and toxicity of carfilzomib beyond 18 cycles are limited.  
  

In combination with carfilzomib, lenalidomide is administered as 25mg orally on days 1 to 21 
and dexamethasone is administered as 40mg orally or IV on days 1, 8, 15, and 22 of each 28-
day cycle. Appropriate dose reduction for the starting dose of lenalidomide should be 
considered according to the lenalidomide summary of product characteristics (SPC). 
Dexamethasone should be administered 30 minutes to 4 hours before carfilzomib.  
  

Dose adjustments of carfilzomib do not need to be made for weight changes of less than or 
equal to 20%. Dose adjustments to manage toxicity are detailed in the SPC.  
  

Treatment should be supervised by a physician experienced in the use of anti-cancer therapy. 

Product availability date 
19 November 2015 

 

Carfilzomib has been designated as an orphan medicine by the European Medicines Agency 

and meets SMC orphan criteria. 

 

Summary of evidence on comparative efficacy 

 

Carfilzomib is a proteasome inhibitor licensed for treatment of multiple myeloma (MM). It 

irreversibly binds to 20S proteasome, the proteolytic core particle within the 26S proteasome and 

has been shown to delay tumour growth.1 The submitting company has requested that SMC 

considers carfilzomib when positioned for use in combination with lenalidomide and 

dexamethasone for the treatment of adult patients with MM who have received only one prior 

therapy. SMC issued advice in August 2017 (number 1242/17) that carfilzomib is accepted for use 

in combination with dexamethasone alone for the treatment of adult patients with multiple 

myeloma who have received at least one prior therapy. 

 

An open-label phase III study (ASPIRE) recruited 792 adults with symptomatic and measurable 

MM, defined by serum M-protein ≥0.5g/dL or urine Bence-Jones protein ≥200mg/24 hours, who 
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had received between one and three prior regimens. They had achieved a response (reduction of 

at least 25% in M-protein or total protein) with at least one prior regimen and had progressed or 

relapsed on or after any of them. All patients had an Eastern Cooperative Oncology Group (ECOG) 

performance score of 0 to 2. Randomisation was stratified by beta-2 microglobulin level (<2.5mg/L 

versus ≥2.5mg/L), prior bortezomib use and prior lenalidomide use. Patients were assigned equally 

to carfilzomib (licensed dose as described in dosing information section) plus lenalidomide 25mg 

orally (on days 1 to 21) plus dexamethasone 40mg IV/orally (on days 1, 8, 15 and 22) (‘carfilzomib 

regimen group’) or lenalidomide plus dexamethasone (doses as before). Treatments were given in 

28 day cycles and continued until disease progression or unacceptable toxicity, although 

carfilzomib was limited to a maximum of 18 cycles. The primary outcome was progression free 

survival (PFS), defined as the time from randomisation to death from any cause or confirmed 

progressive disease according to International Myeloma Working Group Uniform Response Criteria 

(IMWG-URC) assessed by an independent review committee. This was assessed within the 

intention-to-treat population (ITT), which comprised all randomised patients, using a log-rank test 

stratified by factors used at randomisation.2,3  

 

At the cut-off for the second interim analysis (16 June 2014), after around 80% of planned events, 

52% (207/396) and 57% (224/396) of patients in the carfilzomib regimen group and the 

lenalidomide plus dexamethasone group, respectively, had a PFS event, with 42% (167/396) and 

50% (200/396) having disease progression and 10% (40/396) and 6.1% (24/396) having died before 

confirmed progressive disease. PFS was significantly longer in the carfilzomib regimen group, 

compared with the lenalidomide plus dexamethasone group, with a hazard ratio (HR) of 0.69 (95% 

confidence interval [CI]: 0.57 to 0.83), p<0.0001. In the respective groups, median PFS was 26.3 

versus 17.6 months (Table 1). Approximately 46% (184/396) versus 40% (157/396) in the 

carfilzomib regimen and lenalidomide plus dexamethasone groups respectively had received only 

one prior regimen, and pre-specified subgroup analyses showed that the median PFS was 12 

months longer (29.6 versus 17.6) for the carfilzomib regimen (HR, 0.71; 95% CI, 0.53 to 0.96).3 

Approximately 66% of patients in each group (261 /396 and 260/396) had received any prior 

bortezomib, and PFS was 7.8 months longer (24.4 months vs 16.6) for the carfilzomib regimen 

group (HR, 0.70; 95% CI 0.56 to 0.88).3 Additional subgroup analysis in one prior therapy post-

bortezomib is detailed below. 

 

At the final analysis (28 April 2017), after median follow-up of 48.8 and 48.0 months in the 

carfilzomib regimen and lenalidomide plus dexamethasone groups respectively, three-year PFS 

rates were 38% versus 28%, and 5-year rates were 26% versus 17%.4 

 

Secondary endpoints included overall survival (OS) and overall response rate (ORR), defined as 

partial response or better on IMWG-URC. In the second interim analysis, median follow-up for OS 

was 32.3 and 31.5 months in carfilzomib regimen and lenalidomide plus dexamethasone groups, 

respectively. After around 60% of planned events for final analysis, 36% (143/396) and 41% 

(162/396) of patients in respective groups had died. The HR for death was 0.79 (95% CI: 0.63 to 

0.98), p<0.018 (one-sided). This did not cross the pre-specified stopping boundary of OS. ORR was 

significantly greater in the carfilzomib regimen group, compared with lenalidomide plus 



 

4 
 

dexamethasone, 87% (345/396) versus 67% (264/396), p<0.0001, with an odds ratio of 3.47 (95% 

CI: 2.41 to 5.01). Median duration of response was 28.6 and 21.2 months, respectively.2,3  

 

At the final OS analysis (data cut-off 28 April 2017), 62% (246/396) and 67% (267/396) of patients 

in the carfilzomib regimen and lenalidomide plus dexamethasone groups respectively had died.4 

Median OS was approximately 8 months longer (48.3 months versus 40.4 months) in the 

carfilzomib regimen group (HR 0.79; 95% CI, 0.67 to 0.95; one-sided P=0.0045). The result crossed 

the pre-specified stopping boundary (one-sided P=0.023) and was statistically significant. 4 

 

Table 1: Primary and selected secondary outcomes from ASPIRE 2, 3, 4 

 Cut-off date June 2014 Cut-off date April 2017 

 CRd 

(n=396) 

Rd 

(n=396) 

HR or OR 

(95% CI) 

CRd 

(n=396) 

Rd 

(n=396) 

HR or OR 

(95% CI) 

Median PFS follow-up 

(months) 

31.4 30.1  48.8 48.0  

Median PFS (months) 26.3 17.6 HR 0.69 

(0.57, 0.83) 

26.1 16.6 HR 0.66 

(0.55, 0.78) 

Total PFS events  207 224  244 272  

Median follow-up for 

overall survival (months) 

32.3 31.5  67.1 67.1  

Median overall survival NR NR NR 48.3 40.4 HR 0.79 
(0.67, 0.94) 

Number of deaths 143 162  246 267  

Overall response rate 

(ORR) 

87% 67% OR 3.47 

(2.41, 5.01) 

   

Median duration of 

response (months) 

28.6 21.2     

CRd: carfilzomib, lenalidomide, dexamethasone; Rd: lenalidomide, dexamethasone; HR:  
hazard ratio; OR: odds ratio; PFS: progression free survival; CI: confidence intervals; NR: not 
reached 
 

A post-hoc analysis was undertaken in the subgroup of patients (n=166) who had received only 

one prior therapy and had been previously treated with bortezomib, the carfilzomib regimen 

(n=93) compared with lenalidomide plus dexathasone (n=73). SMC is unable to present these 

results which were used to inform the economic model.  

 
Quality of life was measured at the second interim analysis using the European Organisation for 

Research and Treatment of Cancer Quality of Life Core Module (EORTC QLQ-C30) global health 

score. The estimated least squares mean differences between groups in global health status were 

statistically significant in favour of the carfilzomib regimen and around the minimum clinically 

important difference of 5 units, at cycles 12 (5.6 points) and 18 (4.8 points).2,3  

 

The results of an unanchored matching-adjusted indirect comparison (MAIC) of the carfilzomib 

regimen versus daratumumab in combination with bortezomib and dexamethasone in the broad 
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second-line subgroup were presented by the company. A number of prognostic factors and 

treatment effect modifiers associated with relapsed or refractory MM were matched using 

individual patient level data from the subgroup of second-line patients of the ASPIRE study, for the 

carfilzomib regimen group, with aggregate data for second-line patients from the CASTOR study.6 

The results of the MAIC for PFS for the carfilzomib regimen versus daratumumab in combination 

with bortezomib and dexamethasone, informed the economic model. In the absence of mature 

overall survival data for daratumumab in combination with bortezomib and dexamethasone, the 

company conducted a meta-regression to estimate the relationship between PFS and overall 

survival. The PFS results of the MAIC were included in the regression model to estimate overall 

survival. SMC is unable to present the results that informed the economic model.  

 

Other data were also assessed but remain confidential.* 

 

Summary of evidence on comparative safety 

 

In the pivotal ASPIRE study, at data cut-off 16 June 2014, within the carfilzomib regimen group and 

lenalidomide plus dexamethasone group, overall rates of adverse events were 97% and 98%, 

treatment-related, 85% in both groups, at least grade 3 severity, 84% and 81%, serious, 60% and 

54%, and leading to study drug discontinuation, 26% and 25%, respectively.2  

Haematological adverse events occurred more frequently in the carfilzomib regimen group, 

compared with the lenalidomide plus dexamethasone group, with thrombocytopenia reported in 

29% versus 23% (≥grade 3, 17% versus 12%), neutropenia in 38% versus 34% (≥grade 3, 30% versus 

26%) and anaemia in 43% versus 40% (≥grade 3, 18% versus 17%) of patients. Carfilzomib 

produces a classic cyclical thrombocytopenia with a nadir usually between day 8 to 15 and 

recovery by end of the 28-day cycle. Some electrolyte disturbances were reported by at least 5% 

more patients in the carfilzomib regimen group compared with the lenalidomide plus 

dexamethasone group: hypokalaemia in 28% versus 13% and hypophosphataemia in 13% versus 

7.5% of patients respectively.2,3  

In the carfilzomib regimen and the lenalidomide plus dexamethasone groups, cardiovascular 

adverse events of special interest included: hypertension (14% and 6.9%; ≥grade 3, 4.3% and 

1.8%), cardiac failure (6.4% and 4.1%; ≥grade 3, 3.8% and 1.8%) and ischaemic heart disease (5.9% 

and 4.6%; ≥grade 3, 3.3% and 2.1%). Aetiology is unclear although similar cardiac effects have 

been observed with other proteasome inhibitors. There was also more frequent reporting of 

adverse events of upper respiratory tract infections, 49% versus 38% (≥grade 3, 3.1% versus 1.8%), 

lower respiratory tract infections, 39% versus 30% (≥ grade 3, 17% versus 14%) and urinary tract 

infections, 8.7% versus 5.4% (≥ grade 3, 1.0% versus 0.3%), in respective groups. Dyspnoea was 

reported by 20% and 15% (≥grade 3, 2.8% and 1.8%) of patients in the carfilzomib regimen and 

lenalidomide plus dexamethasone groups, respectively.2,3  

Gastrointestinal adverse events were reported more frequently in the carfilzomib regimen group 

compared with the lenalidomide plus dexamethasone group, 66% versus 57%, respectively, and 

https://www.scottishmedicines.org.uk/media/3572/20180710-release-of-company-data.pdf
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included diarrhoea (42% versus 34%), nausea (20% versus 14%), constipation (20% and 17%) and 

vomiting (12% and 8.2%).2,3  

Peripheral neuropathy was reported in the carfilzomib regimen group and the lenalidomide plus 

dexamethasone group in 29% and 28% (≥grade 3, 4.3% and 5.4%) of patients respectively, with 

severe and serious events being infrequent and mostly reported by patients with baseline 

peripheral neuropathy.2,3  

Adverse events in the updated analysis (data cut-off 28 April 2017) were similar.4 

Summary of clinical effectiveness issues 

 

This submission relates to the use of carfilzomib in combination with lenalidomide and 

dexamethasone for the treatment of adult patients with MM who have received at least one prior 

therapy. The submitting company has requested that SMC considers carfilzomib when positioned 

for use in combination with lenalidomide and dexamethasone for the treatment of adult patients 

with MM who have received one prior therapy only. To support this positioning, data were 

provided from a post-hoc subgroup analysis of patients who had received only one prior therapy, 

which included bortezomib. Data were also provided from a MAIC, comparing the carfilzomib 

regimen with daratumumab in combination with bortezomib and dexamethasone in the broad 

second-line subgroup.  

 

Carfilzomib has been designated an orphan medicinal product for treatment of MM, by the 

European Medicines Agency (EMA).7 In 2013 within Scotland, a diagnosis of MM was made in 382 

people.8 MM is a malignant plasma cell proliferation, with diagnosis based on detection of 

monoclonal component (M protein) in the serum or urine, plasma cell infiltration of the bone 

marrow and evidence of end organ damage (CRAB criteria: hypercalcaemia, renal insufficiency, 

anaemia or bone lesions). It can also be associated with recurrent infections and hyperviscosity 

syndrome. MM usually has a chronic phase lasting several years and an aggressive terminal phase. 

It is incurable and with each successive relapse, response rates decrease.3  

 

Treatment options for patients with MM include proteasome inhibitors (bortezomib), histone 

deacetylase inhibitors (panobinostat), immunomodulatory agents (thalidomide, lenalidomide, 

pomalidomide), high dose chemotherapy and autologous stem cell transplantation (ASCT).3 Initial 

treatment depends on the patient’s eligibility to receive high-dose induction chemotherapy with 

ASCT.9 In July 2019, SMC issued advice (SMC 2180) that daratumumab concentrate for solution for 

infusion is accepted for restricted use, for use in combination with bortezomib and 

dexamethasone, for the treatment of adult patients with multiple myeloma who have received 

one prior therapy only. Daratumumab subcutaneous injection is also licensed for this indication. 

Clinical experts consulted by SMC considered that a triplet regimen is preferred to a doublet for 

the second-line treatment of multiple myeloma. They note that second-line options include 

daratumumab plus bortezomib and dexamethasone, bortezomib plus dexamethasone, 

lenalidomide plus dexamethasone or carfilzomib plus dexamethasone.  
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At the second interim analysis of the ASPIRE study, the primary outcome of PFS was significantly 

increased by 8.7 months with the carfilzomib regimen versus lenalidomide plus dexamethasone, 

which was considered by the EMA to be clinically significant. The carfilzomib regimen was also 

associated with higher ORR and improved quality of life.2,3 The EMA noted that OS data were 

immature, but considered that they indicated a clear trend towards benefit with the carfilzomib 

regimen. At the final analysis, the carfilzomib regimen was associated with a statistically significant 

approximate 8 month prolongation of overall survival compared with lenalidomide plus 

dexamethasone. In the carfilzomib regimen and lenalidomide plus dexamethasone groups, 46% 

and 53% of patients, respectively, had started a new anti-myeloma treatment.4 This may confound 

OS data.  

 
The open-label design of the study may affect the assessment of subjective outcomes, such as 

adverse events and quality of life outcomes.  

 

In the ASPIRE study, treatment with carfilzomib was stopped after 18 cycles, although patients 

could continue on lenalidomide plus dexamethasone. An assessment of proportional hazards 

assumption for treatment over time, revealed a lack of benefit beyond 18 months, reflecting the 

duration of treatment.3 The SPC notes that treatment with carfilzomib for longer than 18 cycles 

should be based on an individual benefit-risk assessment, as data on the tolerability and toxicity of 

carfilzomib beyond 18 cycles are limited.1  

  

Approximately 90% of patients in the ASPIRE study had ECOG performance status of 0 or 1. This 

may limit application of results to patients with poorer performance status. Patients in the ASPlRE 

study had a median age of 64 years and 50% were aged ≤65 years.2,3 They were generally younger 

than the majority of patients in Scotland with MM, as 78% (300/382) of Scottish patients with MM 

in 2013 were aged at least 65 years and 46% (177/382) were at least 75 years, with a median age 

at diagnosis between 70 and 74 years.8 This may limit application of efficacy and safety data to 

Scottish practice. In particular, the EMA noted that the cardiac toxicity of the carfilzomib regimen 

has been reported in a population with cardiovascular risk that was probably lower than in the 

actual intended population of elderly MM patients.3  

  

The ASPIRE study did not include patients who were refractory to bortezomib or lenalidomide, 

defined as disease progression during treatment. However, it did include patients within a narrow 

definition of “refractory” (i.e. having less response than minimal response or disease progression 

within 60 days of stopping treatment). This definition was met by 118 (15%) patients for 

bortezomib, 57 (7.2%) patients for lenalidomide and 43 patients (5.4%) for bortezomib and 

lenalidomide. Subgroup analysis indicated that the HR (95% CI) for PFS with the carfilzomib 

regimen versus lenalidomide plus dexamethasone group, was 0.80 (0.49 to 1.30), 0.64 (0.33 to 

1.22) and 0.60 (0.28 to 1.32) in the respective subgroups. The ORR with the carfilzomib regimen 

versus the lenalidomide plus dexamethasone group was 80% versus 60% in bortezomib-refractory 

patients, 69% versus 25% in lenalidomide-refractory patients and 62% versus 23% in patients 

refractory to bortezomib and lenalidomide.3  
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All patients in the ASPIRE study had received three or fewer lines of previous treatment and 

approximately 46% (184/396) versus 40% (157/396) had received only one prior regimen.2 There 

are no direct comparative data for the carfilzomib regimen versus another triple therapy regimen 

such as daratumumab in combination with bortezomib and dexamethasone.  

 

A post hoc subgroup analysis of patients who had received one prior line of therapy and who had 

received prior bortezomib, included 23% (93/396) and 18% (73/396) of patients in the carfilzomib 

regimen and lenalidomide plus dexamethasone populations respectively. This sub-group was 

narrower than the company’s proposed positioning and there were imbalances in the baseline 

characteristics. 5  

 

There were a number of limitations that affected the validity of the MAIC and meta-regression 

analyses comparing the carfilzomib regimen versus daratumumab in combination with bortezomib 

and dexamethasone. The MAIC was unanchored and therefore the results of the matching process 

could not be checked against a control group. A number of prognostic factors and effect modifiers 

could not be matched during the analysis. There was variation in the length of follow-up and thus 

the maturity of data in the studies. The overall survival analysis assumed a relationship between 

PFS and OS and used the PFS results generated via the MAIC to estimate benefits in overall 

survival. Therefore, any bias or confounding associated with the PFS analysis would have affected 

the overall survival analysis and results. 

 

Clinical experts consulted by SMC considered that the main comparator for the carfilzomib 

regimen is daratumumab with bortezomib and dexamethasone, and that the introduction of 

carfilzomib may have a service impact due to the requirement for more frequent IV administration 

compared with daratumumab.  

 

Other data were also assessed but remain confidential.* 

 

Patient and clinician engagement (PACE) 

 

A patient and clinician engagement (PACE) meeting with patient group representatives and clinical 

specialists was held to consider the added value of carfilzomib, as an orphan medicine, in the 

context of treatments currently available in NHSScotland.  

The key points expressed by the group were: 

 Multiple myeloma is an incurable, relapsing, remitting disease. Symptoms are recurrent and 

debilitating, and include bone disease, pain, fatigue and recurrent infections. Myeloma evolves 

over time and becomes resistant to treatment so a range of options with different mechanisms 

of action at each stage of the pathway is important. The proportions of patients receiving each 

subsequent line of therapy decreases and it is therefore important to optimise early lines of 

therapy. 

https://www.scottishmedicines.org.uk/media/3572/20180710-release-of-company-data.pdf
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 Triplet therapy is preferred in the second-line treatment of myeloma and carfilzomib with 

lenalidomide and dexamethasone offers a novel triplet combination, including 

immunomodulatory medicine not used in the first-line. 

 Carfilzomib may induce quick, deep responses and is a useful treatment option for the small 

number of patients proceeding to a second ASCT. It is well tolerated by many, and therefore 

can be continued until toxicity or loss of effect in those not having a second transplant. 

 The combination of carfilzomib, lenalidomide and dexamethasone may provide a progression-

free survival gain and improved response rate, which are highly valued by patients and their 

families and carers. These improvements in disease control may result in meaningful 

improvements in quality of life. 

 Carfilzomib is administered intravenously so requires hospital attendance. However, patients 

value the potential efficacy benefit over any inconveniences in administration. 

Additional Patient and Carer Involvement 

We received a patient group submission from Myeloma UK, which is a registered charity. Myeloma 

UK has received 8% pharmaceutical company funding in the past two years, including from the 

submitting company. Representatives from Myeloma UK participated in the PACE meeting. The 

key points of their submission have been included in the full PACE statement considered by SMC. 

Summary of comparative health economic evidence 

 

The submitting company presented a cost-utility analysis evaluating the use of the carfilzomib 

regimen for the second-line treatment of adult patients with multiple myeloma. Two separate 

comparisons were made: one against lenalidomide plus dexamethasone, for patients who have 

previously received bortezomib, and another against daratumumab in combination with 

bortezomib and dexamethasone in a ‘broad’ second-line population. Clinical expert responses 

suggest that daratumumab with bortezomib and dexamethasone is the most likely comparator to 

be displaced, but SMC noted that lenalidomide plus dexamethasone was still a relevant 

comparator. 

A partitioned survival model with 3 health states (PFS, progressed disease and death) was used, 

with a lifetime time horizon (40 years) and a 28-day cycle length. An NHS and social work 

perspective was applied. 

For the comparison with lenalidomide plus dexamethasone, clinical effectiveness data were 

derived from a post-hoc analysis of second-line patients treated with prior bortezomib in the 

ASPIRE study (n=166), adjusted for relevant covariates to address imbalances in baseline 

characteristics. Jointly fitted survival models were used to estimate progression-free and overall 

survival across the time horizon, and standard parametric functions were assessed for statistical 

goodness of fit and clinical validity. The submitting company selected a generalised gamma for 

PFS. Clinical advice suggested that all standard models produced overly-conservative estimates of 

OS for lenalidomide plus dexamethasone (with 5% and 0% surviving for 10 and 20 years), and a 
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piecewise model was applied extrapolating ASPIRE data using a Weibull distribution to 72 months, 

followed by extrapolation of external matched registry data from an unpublished analysis of the 

MyelomaToul observational dataset.  

A similar approach was used for the comparison with daratumumab with bortezomib and 

dexamethasone, with a number of exceptions. PFS estimates were obtained by applying MAIC-

derived hazard ratios to the adjusted carfilzomib regimen PFS estimates. A meta-regression 

analysis was used to estimate a correlation between PFS hazard ratios and OS hazard ratios. This 

enabled an estimation of OS for daratumumab with bortezomib and dexamethasone from the 

carfilzomib regimen survival curves, which again relied upon a piecewise model as described 

above (although utilising MyelomaToul data for a broad second-line population). In both analyses, 

the proportional hazards assumption was considered to hold, and the submitting company argued 

this demonstrates that no waning in treatment effect was observed.  

Quality of life data using the EORTC QLQ-C30 tool were collected in the ASPIRE study and mapped 

to EQ-5D utilities using a published algorithm based on data from UK MM patients. These were 

adjusted using a regression analysis, which resulted in time-dependent estimates for both the 

post-bortezomib and broad populations (pre-progression: 0.714 and 0.699 [cycles 1-2], 0.745 and 

0.731 [cycle 3 onwards]). A utility benefit was included for the carfilzomib regimen over 

lenalidomide plus dexamethasone of 0.016 in the progression-free state, and a utility decrement 

was applied for progression of -0.047. Adverse event disutilities were included, but no age-

adjustment was performed. 

Costs and resources considered in the model included costs of medicines acquisition and 

administration, concomitant therapies, post-progression therapies and costs of best-supportive 

care. The dose of carfilzomib was based on a body surface area of 1.79m2, which is consistent with 

the ASPIRE clinical study, whilst the dose of daratumumab was estimated based on the weight of 

patients in the separate CASTOR study, which was slightly higher. Treatment duration was 

modelled separately for each treatment component, relying upon survival extrapolation to 

estimate mean duration of treatment. The choice of parametric model differed between the same 

components in different regimens. Carfilzomib treatment was assumed to be capped at 18 cycles, 

based on the ASPIRE study protocol. Health-state resource use was also included based on a study 

of UK multiple myeloma patients, and an end-of-life cost was applied for three months of 

palliative care. 9,10 

A Patient Access Scheme (PAS) was submitted by the company and assessed by the Patient Access 

Scheme Assessment Group (PASAG) as acceptable for implementation in NHSScotland. Under the 

PAS, a simple discount was offered on the list price. PAS discounts are also in place for 

lenalidomide and daratumumab, and these were included in the results used for decision-making 

by using estimates of the PAS prices. 

The base case results are shown in Table 2, with key scenario analyses shown in Table 3. 

The results presented do not take account of the PAS for lenalidomide and daratumumab, or the 

PAS for carfilzomib but these were considered in the results used for decision-making. SMC is 

unable to present the results provided by the company which used an estimate of the PAS price 

for lenalidomide and daratumumab due to commercial confidentiality and competition law issues. 
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Table 2: Base case results at list price for all medicines 

  

The majority of incremental costs in the lenalidomide plus dexamethasone comparison are within 

the PFS health state, driven predominantly by additional costs of acquisition of both carfilzomib 

and extended lenalidomide plus dexamethasone treatment. A small saving is expected due to the 

delay of costs of post-progression disease. The cost-saving versus daratumumab with bortezomib 

and dexamethasone is also largely driven by differences in costs of acquisition and administration 

of the two medicines (based on the list price of daratumumab with bortezomib and 

dexamethasone). QALY gains in both comparisons are driven by an extension to life in the 

progression-free state, to a greater extent for the lenalidomide plus dexamethasone comparison.  

Table 3: Key scenario analyses at list prices for all medicines 

 Scenario ICER vs lenalidomide 
plus dexamethasone 

ICER vs daratumumab 
with bortezomib and 

dexamethasone 

N/A Base case 76,556 15,495 

1.  Time horizon 30 years 77,675 15,668 

2.  Age adjusted utility 80,218 16,282 

3.  Alternative Piecewise exponential 
cut-off for external OS data – 60 
months 

80,767 15,341 

4.  Carfilzomib treatment duration: 
uncapped 

91,741 81,031 

5.  Carfilzomib regimen TTD 
extrapolation (Carfilzomib:Weibull; 
lenalidomide: log-logistic; 
dexamethasone: log-logistic) 

88,672 55,909 

6.  Body weight for daratumumab 
with bortezomib and 
dexamethasone regimen: matched 
to ASPIRE study 

N/A 46,823 

7.  Carfilzomib regimen vs 
daratumumab with bortezomib 
and dexamethasone OS hazard 
ratio = 1.00 

N/A 47,595 

Comparison Incremental 
costs (£) 

Incremental 
QALYs 

ICER (£) 

Carfilzomib regimen vs lenalidomide plus 
dexamethasone (prior-bortezomib subgroup) 

105,322 1.38 76,556 

Carfilzomib regimen vs daratumumab with 
bortezomib and dexamethasone (broad second-
line) 

5,817 0.38 15,495 

ICER: incremental cost-effectiveness ratio 
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 Scenario ICER vs lenalidomide 
plus dexamethasone 

ICER vs daratumumab 
with bortezomib and 

dexamethasone 

8.  Preferred assumptions analysis 
(lenalidomide plus dexamethasone: 
scenarios 1, 2, 3, 5); daratumumab 
with bortezomib and 
dexamethasone : scenarios 
1,2,3,5,6, 7) 

98,212 640,058 

Preferred assumptions shown in bold. ICER: incremental cost-effectiveness ratio; TTD: time to 
discontinuation; OS : overall survival 

 
A cost-minimisation analysis was also provided for the comparison with daratumumab with 

bortezomib and dexamethasone, where no PFS or OS benefit was assumed. This estimated a 

saving of £29,706 when the daratumumab and lenalidomide list prices were applied.  

The submission was subject to the following limitations: 

 The comparison of survival between the carfilzomib regimen and daratumumab with 

bortezomib and dexamethasone relies upon a series of hazard ratios to derive survival 

curves for both medicines, as well as relying upon a meta-regression analysis which 

assumes a constant hazard ratio across the time horizon. This introduces a number of 

assumptions regarding the extent of surrogacy between PFS and OS, proportionality of 

hazards across the time horizon, and a relative survival benefit despite this having 

confidence intervals which span 1. The submitting company have provided a conservative 

estimate using a cost-minimisation analysis, however it may be more appropriate to 

assume a benefit in terms of PFS, but no difference in terms of OS (scenario 7). 

 The PFS estimates for the comparison with daratumumab with bortezomib and 

dexamethasone are derived from an unanchored matching-adjusted indirect comparison, 

which is inherently associated with uncertainty. However, these appear to provide a 

sufficient basis for decision-making. Additionally, a conservative cost-minimisation analysis 

is provided where the PFS benefit is removed, which results in a cost-saving for the 

carfilzomib regimen vs daratumumab with bortezomib and dexamethasone. 

 Although both carfilzomib and daratumumab rely upon weight-based dosing, the mean 

weight assumed for daratumumab treatment is higher than the corresponding weight of 

carfilzomib-treated patients in the ASPIRE study. It would be preferable to use consistent 

assumptions, particularly as the carfilzomib regimen vs daratumumab with bortezomib and 

dexamethasone analysis is sensitive to the weight of daratumumab with bortezomib and 

dexamethasone patients. A lower weight is expected to reduce the extent of cost-savings 

(scenario 6).  

 The parametric functions used for modelling the carfilzomib regimen treatment duration 

do not appear to be the best-fitting models and potentially underestimate the costs of 

treatment. Alternative estimates have been requested using the log-logistic function for 

lenalidomide and dexamethasone (matching those used for the lenalidomide plus 
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dexamethasone comparator), and Weibull for carfilzomib (scenario 5). 

 The submission assumes that all patients will discontinue carfilzomib after 18 cycles, 

despite the marketing authorisation allowing continuation for some patients based on an 

individual benefit-risk assessment. Although it is not feasible to estimate the impact on 

effectiveness, this will result in increased costs of treatment for carfilzomib (scenario 4). 

However, it was considered that the majority of patients are likely to discontinue 

treatment before 18 cycles, and that a restricted treatment duration was not warranted. 

 The time horizon may be overestimated, based on a higher median age of Scottish patients 

than recruited in the clinical trial. A 30-year time horizon was deemed more appropriate in 

the previous SMC assessment, and is preferred in this case. Although the impact of shorter 

time horizons appears to be low (scenario 1), this can be impacted by alternative structural 

assumptions (such as the choice of parametric distribution) and is included in a ‘preferred 

assumptions’ analysis (scenario 8). 

 The cost-effectiveness case versus daratumumab with bortezomib and dexamethasone was 

relatively robust in relevant analyses, however the base case ICERs were higher in the 

comparison with lenalidomide and dexamethasone.  

The Committee considered the benefits of carfilzomib in the context of the SMC decision modifiers 

that can be applied when encountering high cost-effectiveness ratios and agreed that the criterion 

for a substantial improvement in life expectancy in the patient population targeted in the 

submission was satisfied. In addition, as carfilzomib is an orphan medicine, SMC can accept greater 

uncertainty in the economic case. 

After considering all the available evidence and the output from the PACE process, the Committee 

accepted carfilzomib for restricted use in NHSScotland. 

 

Additional information: guidelines and protocols 

 

The European Society for Medical Oncology (ESMO) ‘Multiple Myeloma: ESMO clinical practice 

guidelines for diagnosis, treatment and follow-up’ was published in 2017. 11 For patients with 

relapsed or refractory disease the choice of therapy depends on several factors such as age, 

performance status, comorbidities, the type, efficacy and tolerance of previous treatment, the 

number of prior treatment lines, the available remaining treatment options, the interval since the 

last therapy and the type of relapse. The guideline notes that the EMA has approved, at the time 

of first relapse and beyond, lenalidomide in combination with dexamethasone and bortezomib, 

either alone as single-agent or in combination with pegylated doxorubicin. They state that in the 

relapsed setting, bortezomib is mostly used in combination with dexamethasone. For patients who 

have received at least one prior therapy, carfilzomib, in combination with lenalidomide and 

dexamethasone, carfilzomib in combination with dexamethasone, elotuzumab, in combination 

with lenalidomide and dexamethasone, and ixazomib, in combination with lenalidomide and 

dexamethasone are also recommended. Daratumumab was also recently approved for the 

treatment of adults with relapsed/refractory multiple myeloma whose previous treatment 
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included a proteasome inhibitor and an immunomodulatory agent and whose disease worsened 

after treatment. Lastly, the ESMO guideline recommends that a second ASCT can be considered in 

young patients who responded well to previous transplant and had a progression free survival of 

more than 24 months. 

 

NICE published guidelines “Myeloma: diagnosis and management” in 2016.12 For the management 

of relapsed myeloma it is noted that NICE has a number of technology appraisal guidance on 

myeloma either published or in development. These guidelines recommend bortezomib 

monotherapy as an option for the treatment of progressive multiple myeloma in people who are 

at first relapse having received one prior therapy and who have undergone, or are unsuitable for, 

bone marrow transplantation, when the response to bortezomib is measured using serum M 

protein after a maximum of 4 cycles of treatment, and treatment is continued only in people who 

have a complete or partial response; and when the manufacturer rebates the full cost of 

bortezomib for people who, after a maximum of 4 cycles of treatment, have less than a partial 

response.  The guideline recommends that a second ASCT should be offered to people with 

relapsed myeloma who are suitable and who have: completed re-induction therapy without 

disease progression and had a response duration of more than 24 months after their first ASCT. It 

should also be considered for people with relapsed myeloma who are suitable and who have: 

completed re-induction therapy without disease progression and had a response duration of 

between 12 and 24 months after their first ASCT. 

 

The National Comprehensive Cancer Network (NCCN) published multiple myeloma guidelines in 

2019.13 This includes carfilzomib in combination with lenalidomide and dexamethasone as a 

category 1 preferred regimen for previously treated multiple myeloma i.e. based on high-level 

evidence, there is uniform NCCN consensus that the intervention is appropriate. Other category 1 

options include: carfilzomib / dexamethasone; daratumumab / bortezomib / dexamethasone; 

daratumumab / lenalidomide / dexamethasone; elotuzumab / lenalidomide / dexamethasone; 

ixazomib / lenalidomide / dexamethasone. 

 

Additional information: comparators 

 

Daratumumab plus bortezomib and dexamethasone; bortezomib plus dexamethasone; 

lenalidomide plus dexamethasone (in patients who have received prior therapy with bortezomib in 

whom thalidomide has not been tolerated or is contraindicated); or, carfilzomib plus 

dexamethasone.  
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Additional information: list price of medicine under review 

 

Medicine Dose Regimen Cost per cycle (£) 

Carfilzomib  

Lenalidomide 

Dexamethasone 

Cycle 1-12  

*27mg/m2 IV on day 1, 2, 8, 9, 15, 16 of 28-day cycle  

25mg orally daily on days 1-21 of 28-day cycle  

40mg orally on day 1, 8, 15, 22 of 28-day cycle  

  

Cycle 13-18  

27mg/m2 IV on day 1, 2, 15, 16 of 28-day cycle  

25mg orally daily on days 1-21 of 28-day cycle  

40mg orally on day 1, 8, 15, 22 of 28-day cycle 

9,656 for cycles 1 

to 12 

 

 

 

 

 

7,899 for cycles 

13 to 18 

 

Costs from BNF online on 15 June 2020. Costs calculated using the full cost of vials/ampoules 

assuming wastage. Costs do not take patient access schemes into consideration.  

*20mg/m2 carfilzomib is given on days 1 and 2 of cycle 1, but is not associated with a difference in 

cost. Costs are based on a body surface area of 1.8m2 and using the full cost of vials assuming 

wastage. Costs do not take any patient access schemes into consideration. 

 

Additional information: budget impact 

 

The submitting company estimated there would be 252 patients eligible for treatment with 

carilzomib.  

The estimated uptake rate was 1.23% in year 1 and 12% in year 5. This resulted in 3 patients 

estimated to receive treatment in year 1 rising to 30 patients in year 5.  

SMC is unable to publish the with PAS budget impact due to commercial in confidence issues. A 

budget impact template is provided in confidence to NHS health boards to enable them to 

estimate the predicted budget with the PAS.  

Other data were also assessed but remain confidential.* 

 

https://www.scottishmedicines.org.uk/media/3572/20180710-release-of-company-data.pdf
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Medicine prices are those available at the time the papers were issued to SMC for consideration. 
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therefore asked to consider contract pricing when reviewing advice on medicines accepted by 

SMC. 

Patient access schemes: A patient access scheme is a scheme proposed by a pharmaceutical 

company in order to improve the cost-effectiveness of a medicine and enable patients to receive 

access to cost-effective innovative medicines. A Patient Access Scheme Assessment Group 

(PASAG), established under the auspices of NHS National Services Scotland reviews and advises 

NHSScotland on the feasibility of proposed schemes for implementation. The PASAG operates 

separately from SMC in order to maintain the integrity and independence of the assessment 

process of the SMC. When SMC accepts a medicine for use in NHSScotland on the basis of a 

patient access scheme that has been considered feasible by PASAG, a set of guidance notes on the 

operation of the scheme will be circulated to Area Drug and Therapeutics Committees and NHS 

Boards prior to publication of SMC advice. 

Advice context: 

No part of this advice may be used without the whole of the advice being quoted in full.  

This advice represents the view of the Scottish Medicines Consortium and was arrived at after 

careful consideration and evaluation of the available evidence. It is provided to inform the 

considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in 

determining medicines for local use or local formulary inclusion. This advice does not override the 

individual responsibility of health professionals to make decisions in the exercise of their clinical 

judgement in the circumstances of the individual patient, in consultation with the patient and/or 

guardian or carer. 

 


