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Multiple myeloma (MM) is a hema-
tologic cancer of plasma cells, 
primarily affecting older individuals. 
Approximately 32,000 cases are diag-
nosed each year, and 150,000 people 
are living with MM in the United 
States.1 Black Americans appear to 
have approximately twice the risk of 
developing MM compared with White 
Americans.2 Direct medical costs 
of treating MM are substantial; in a 
recent claims analysis, average costs 
exceeded $250,000 over a 21-month 
period, and the majority of these costs 
were medication related.3

Current treatment of MM typi-
cally includes 3 general classes of 
drugs: immunomodulatory agents, 
proteasome inhibitors, and anti-
CD38 monoclonal antibodies.4 

Unfortunately, most patients eventu-
ally relapse; patients with relapsed or 
refractory MM (RRMM) often cycle 
through different combinations of 
available agents. When a patient’s 
disease is no longer responding to 
agents in each of these classes, the 
disease is referred to as “triple-class 
refractory” MM (TCRMM).4 Response 
rates to existing, later-line therapies 
are relatively low, underscoring the 

need for new treatment options in this 
heavily pretreated population.

The Institute for Clinical and 
Economic Review (ICER) conducted a 
systematic literature review and cost-
effectiveness analysis to evaluate the 
health and economic outcomes of 
3 new treatments targeting the B-cell 
maturation antigen (BCMA) for heavily  
pretreated patients with RRMM. 
BCMA is preferentially expressed on 
plasma cells, making it an attrac-
tive therapeutic target for MM. 
Belantamab mafodotin blmf (Blenrep, 
GlaxoSmithKline) is an antibody drug 
conjugate, with a monoclonal anti-
body to BCMA linked to a cytotoxic 
drug. Belantamab was studied in 
patients with heavily pretreated (6-7 
previous lines of therapy) TCRMM 
(majority quad- and penta-refractory, 
usually defined as refractory to 4 
or 5 agents across all 3 drug classes 
previously mentioned). Idecabtagene 
vicleucel (ide-cel, Abecma, Bristol 
Myers Squibb and bluebird bio) and 
ciltacabtagene autoleucel (cilta-cel, 
Janssen and Legend biotech) are chi-
meric antigen receptor (CAR) T-cell 
therapies, involving engineering a 
patient’s own T cells to target BCMA. 

Ide-cel and cilta-cel were studied in 
patients who were mostly TCRMM 
(majority triple- or quad-refractory 
patients). Belantamab was approved by 
the US Food and Drug Administration 
(FDA) for RRMM in August 2020; ide-
cel was approved in March 2021; and 
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cilta-cel was granted fast track designation and has a 
Prescription Drug User Fee Act (PDUFA) target action 
date of November 29, 2021. 

Complete details of ICER’s systematic literature search 
and protocol, as well as the methodology and model 
structure for the economic evaluation, are available on 
ICER’s website at https://icer.org/assessment/multiple-
myeloma-2021/. In this review, we present the summary of 
our findings and highlights of the policy discussion with 
key stakeholders held at a public meeting of the Midwest 
Comparative Effectiveness Public Advisory Council on April 
16, 2021. In addition, new data for cilta-cel has become 
available since that meeting and is highlighted here. 

Summary of Findings
CLINICAL EFFECTIVENESS
The systematic literature review identified only 2 open-
label, single arm phase 1/2 studies of the CAR-Ts (one 
each for ide-cel and cilta-cel) and 1 open-label phase 2 
study of belantamab, making indirect comparisons of rela-
tive effectiveness impossible. At the time of the review, 
only the pivotal trials of ide-cel and belantamab had been 
published.5,6 Our review also evaluated information from 
conference abstracts, regulatory documents, and data sub-
mitted by the manufacturers. 

The pivotal trials of ide-cel and cilta-cel included simi-
lar distributions of baseline characteristics (such as age 
and previous lines of therapy); however, the ide-cel trial 
included more patients with extramedullary disease (a 
marker of more aggressive disease) and high-risk cytoge-
netics.3,5 The pivotal trial of belantamab included patients 
who were older, had undergone more pretreatment, and 

were more likely to have high-risk cytogenetics compared 
with the patient populations in the CAR-T trials.6 A key 
difference between the pivotal CAR-T therapy trials and the 
belantamab trial was the approach for inclusion in the out-
comes analysis. The CAR-T trials only included patients who 
were infused in the analysis in an “as-treated” approach, 
whereas the belantamab trial reports on the full intention-
to-treat (ITT) population. At the time of this publication, 
only interim, unpublished data on cilta-cel was available.3,5,6

In the pivotal trial of ide-cel, with a median follow-up of 
13.3 months, as-treated median progression-free survival 
(PFS) and overall survival (OS) were 8.8 months and 19.4 
months, respectively. Using an ITT approach, 94 of 149 
enrolled patients (63%) achieved an overall response to 
treatment (Table 1). Twelve-month OS and PFS were 78% 
and 38%, respectively.5,7

Subsequent to the publication of the final ICER report, 
updated data from the pivotal trial of cilta-cel were released.8 
With a median follow-up of 18 months, median PFS and OS 
had not been reached. Ninety-five of 126 enrolled patients 
(75%) achieved an overall response (Table  1).9 Eighteen-
month OS and PFS were 81% and 66%, respectively, a 
decline from 89% and 77% at 12 months.3 

In the pivotal trial of belantamab, with a median follow-up 
of 13 months, median PFS and OS in the enrolled population 
(in an ITT approach) were 2.8 and 13.7 months, respectively. 
Thirty-one of 97 enrolled patients (32%) achieved an overall 
response (Table 1). Twelve-month OS was 57%.6

In the pivotal trials of ide-cel and cilta-cel, the most 
important adverse events (AEs) included cytokine release 
syndrome (CRS), neurotoxicity, and thrombocytopenia. CRS 
of any grade was reported by 84% and 95% of patients in 
the ide-cel and cilta-cel trials, respectively.3,5,10 The median 
duration of CRS symptoms was 4 to 5 days and were most 

Intervention Trial 
Median follow-up  

duration

As-treated PFS,  
median months  

(95% CI)

As-treated OS,  
median months  

(95% CI)
ITT ORR,  

n (%); [95% CI]

Ide-cel KarMMa5,7 

 (N = 149)a
13.3 monthsb 8.8 (5.6-11.6)b 19.4 (18.2, NE)b 94 (63.0); [NR]

Cilta-cel CARTITUDE-13,8,9 

(N = 126)a
18 monthsb Not reached at  

18 monthsb
Not reached at  
18 monthsb

95 (75.0); [NR]

Belantamab DREAMM-26  

(N = 97)a,c
13 months 2.8 (1.6-3.6)b 13.7  

(9.9, not reached)a
31 (32.0);  
[97.5% CI: 21.7-43.6]

aIntention to treat.
bMedian follow-up duration, PFS and OS for KarMMa and CARTITUDE-1 are based on the as-treated population.
c2.5 mg/kg arm only.
ITT = intention to treat; NE = not estimable; NR = not reported; ORR = overall response rate; OS = overall survival; PFS = progression-free survival.

TABLE 1 Key Trial Results of Ide-Cel, Cilta-Cel, and Belantamab 

https://icer.org/assessment/multiple-myeloma-2021/
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response rates to existing therapies, but its use is associ-
ated with potentially serious ocular side effects.

LONG-TERM COST-EFFECTIVENESS
We developed a de novo decision analytic model for the 
evaluation of treatments for heavily pretreated MM patients. 
Our model was informed by key clinical trials, previous rel-
evant economic models, as well as by stakeholder input.11,12 

Belantamab, cilta-cel, and ide-cel were compared with a tri-
ple- or quad-refractory MM comparator market basket that 
was derived from a contemporaneous observational study 
of similar patient populations.13 For the CAR-T therapies, 
an initial decision tree was used to calculate the costs and 
consequences from treatment initiation (ie, leukapheresis) 
to T-cell infusion.

Outcomes of interest included total life-years (LYs) 
gained, quality-adjusted life-years (QALYs) gained, equal 
value life-years gained (evLYG), time spent in progression 
free state/responding to treatment, and total costs for each 
intervention over a lifetime time horizon discounted at 3% 
per annum. Full details on ICER's cost-effectiveness analy-
sis and model are available on ICER's website at https://
icer.org/wp-content/uploads/2020/10/ICER_Multiple-
Myeloma_Final-Report_Update_070921.pdf. 

The base-case findings suggest that CAR-T therapies 
provide clinical benefit for this population, with gains in 
both QALYs and OS over current treatment options. Model 
findings across all interventions were sensitive to the cost 
of comparators, PFS and OS estimates, quality of life related 
to PFS (on and off treatment), and overall health care costs 
for MM patients.

The incremental cost-effectiveness ratios for ide-cel 
vs the MM comparator market basket were approximately 
$319,000 per QALY gained, $250,000 per LY gained, 
$280,000 per evLYG gained, and $35,000 per additional 
PFS month gained. Incremental cost-effectiveness ratios 
for cilta-cel vs the MM comparator market basket were 
updated with newly released 18-month trial data and found 

likely to be managed with tocilizumab or corticosteroids. 
In the pivotal ide-cel trial, 3 deaths (2%) were treatment 
related (due to CRS, pneumonia, and gastrointestinal hem-
orrhage) within 8 weeks of infusion, and an additional death 
from pneumonia was reported within 6 months of infusion. 
In the pivotal cilta-cel trial, 6 deaths (6%) were related to 
treatment (due to sepsis, CRS, lung abscess, respiratory 
failure, and neurotoxicity). 

In the pivotal trial of belantamab, AEs were reported by 
98% of patients, of which 88% were related to treatment. 
Nine patients (10%) discontinued due to AEs. The most 
important treatment-related AE was keratopathy (a disease 
of the cornea), reported by 72% of patients; however, at 
13 months follow-up, the majority had recovered. A decline 
in vision in their better-seeing eye to 20/50 or worse was 
reported by 18%, but no patients had permanent vision loss. 
One death (1%) was treatment related (due to sepsis).6 

LIMITATIONS OF THE CLINICAL EVIDENCE
The primary limitations in the clinical evidence include the 
lack of data from randomized controlled trials and limited 
follow-up time. The lack of head-to-head comparative data 
near the time of launch is not unexpected but makes even 
indirect comparisons needed to guide judgments of relative 
effectiveness highly uncertain. 

Differences in study populations between the single 
arm trials and in assessing and reporting outcomes further 
complicate the comparability of the trial results. Although 
outcomes of ide-cel and cilta-cel show response rates that 
are better than currently available treatments, there con-
tinues to be considerable uncertainty about their long-term 
efficacy and concerns about potential safety issues. One 
potential advantage of the CAR-T therapies is the ability for 
patients to be off treatment for extended periods; however, 
long-term data are needed to confirm if this holds true 
over time. The pivotal trial of ide-cel included retreatment, 
but it is unclear if standard of care for CAR-Ts will include 
retreatment. For belantamab, the trial data suggest similar 

Intervention Comparator
 Cost per  

QALY gained
Cost per  

LY gained
Cost per  

evLYG
Cost per additional 
PFS month gained

Ide-cel CAR-T comparator market basket $319,000 $250,000 $280,000 $35,000

Cilta-cel (preliminary)a CAR-T comparator market basket $253,000 $207,000 $228,000 $17,000

Belantamab Belantamab comparator market basket $98,000 $70,000 $93,000 $18,000
aUsing placeholder price for cilta-cel.
CAR-T = chimeric antigen receptor T-cell; evLYG = equal value life-year gained; LY = life-year; PFS = progression-free survival; QALY = quality-adjusted life-year. 

TABLE 2 Incremental Cost-Effectiveness Ratios for the Base Case

https://icer.org/wp-content/uploads/2020/10/ICER_Multiple-Myeloma_Final-Report_Update_070921.pdf
https://icer.org/wp-content/uploads/2020/10/ICER_Multiple-Myeloma_Final-Report_Update_070921.pdf
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Policy Discussion
The Midwest Comparative Effectiveness Public Advisory 
Council (CEPAC) is one of the independent appraisal 
committees convened by ICER to engage in the public delib-
eration of the evidence on clinical and cost-effectiveness 
of health care interventions. The Midwest CEPAC is com-
posed of medical evidence experts, including practicing 
clinicians, methodologists, and leaders in patient engage-
ment and advocacy. Their deliberation includes input from 
clinical experts and patient representatives specific to the 
condition under review, as well as formal comment from 
manufacturers and the public. A policy roundtable con-
cludes each meeting during which representatives from 
insurers and manufacturers join clinical experts and patient 
representatives to discuss how best to apply the findings of 
the evidence to clinical practice, insurance coverage, and 
pricing negotiations.

The ICER report on treatments for heavily pretreated 
RRMM was the subject of a Midwest CEPAC meeting on 
April 16, 2021. Following the discussion, the Midwest CEPAC 
panel members deliberated on key questions raised by 
ICER’s report. The results of their votes on the clinical 
evidence were as follows: (1) the panel voted 10-5 that the 
evidence was not adequate to demonstrate that the net 
health benefit of belantamab mafodotin is superior to that 
provided by usual care; (2) the panel voted 15-0 that the 
evidence was adequate to demonstrate that the net health 
benefit of ide-cel is superior to usual care; (3) the panel 
voted 13-2 that the evidence was adequate to demonstrate 
that the net health benefit of cilta-cel is superior to usual 
care; and (4) the panel voted 15-0 that the evidence was not 
adequate to distinguish the net health benefit of ide-cel 
from cilta-cel.

The CEPAC panel also voted on “other potential ben-
efits” and “contextual considerations” as part of a process 
intended to signal to policymakers whether there are 

approximately $253,000 per QALY gained, $207,000 per LY 
gained, and $228,000 per evLYG gained.

Base-case findings for belantamab suggest that current 
list pricing is within commonly cited cost-effectiveness 
thresholds when compared with a triple-, quad-, or penta-
refractory MM market basket. However, small changes in 
any of the key model inputs changed the belantamab model 
findings to a significant extent, so our results should be 
viewed with caution. Table 2 summarizes the full results 
for all incremental cost-effectiveness outcomes evaluated. 
A modified societal perspective was explored for all treat-
ments as a scenario analysis and included productivity 
losses and transportation time to and from health care 
appointments. Results were not notably different from 
those of the base-case analysis.

The ICER health benefit price benchmark (HBPB) is a sug-
gested price range based on cost-effectiveness thresholds 
at the $100,000 and $150,000 per QALY and per evLYG. The 
annual HBPB for ide-cel ranged from $192,000 to $265,000. 
The annual HBPB for cilta cel ranged from $230,000 to 
$312,000. The HBPB for belantamab ranged from $8,300 to 
$9,500 per vial. Full results are available on ICER’s website 
at https://icer.org/wp-content/uploads/2020/10/ICER_
Multiple-Myeloma_Final-Report_Update_070921.pdf.

LIMITATIONS OF THE COST-EFFECTIVENESS MODEL
Considering that evidence was abstracted from single-arm 
studies, it was difficult to obtain data for a suitable com-
parator, and significant uncertainty remains regarding how 
these treatments would compare head-to-head to current 
best usual care. Furthermore, given that the treatment 
landscape changes dramatically over short time periods 
in RRMM and the lack of a quantitative indirect treatment 
comparison to inform these analyses, caution should be 
used when interpreting cost-effectiveness estimates, par-
ticularly for the cilta-cel results. 

Major negative Minor negative No difference Minor positive Major positive

What are the relative effects of belantamab vs usual care on 
patients’ ability to achieve life goals related to education, 
work, or family life?

0 1 11 3 0

What are the relative effects of belantamab vs usual care on 
caregivers’ quality of life and/or ability to achieve major life 
goals relative to education, work, or family life?

0 6 8 1 0

What are the relative effects of belantamab vs usual care on 
society’s goal of reducing health inequalities? 2 5 8 0 0

TABLE 3 Votes on Other Benefits and Contextual Considerations for Belantamab

https://icer.org/wp-content/uploads/2020/10/ICER_Multiple-Myeloma_Final-Report_Update_070921.pdf
https://icer.org/wp-content/uploads/2020/10/ICER_Multiple-Myeloma_Final-Report_Update_070921.pdf
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backgrounds are adequately represented in the tri-
als. In addition, manufacturers should moderate new 
treatment pricing. Even with insurance coverage, cost 
is a tremendous driver of health inequities.

o Payers should recognize that, in addition to often 
steep out-of-pocket costs for the treatments, there 
are often ancillary costs that can become real barri-
ers to care and exacerbate inequities. Payers should 
develop coverage that creates a broader package of 
benefits so that patients who face financial or logisti-
cal hurdles can have equal access to specialized care 
at Centers of Excellence, if desired.

o Clinicians and clinical societies should conduct (or 
continue to conduct) active outreach and education to 
underserved communities and the general oncologists 
and other members of the health care team serving 
those communities to get new, effective treatments to 
those patients who would benefit most.

• The clinical research community should move rapidly 
to address key gaps in evidence for treatments for MM. 
These gaps include whether patients can stop therapy 
while in response (which could decrease side effects for 
patients and decrease costs for payers), how well the 
clinical trial populations reflect the target populations 
for treatment, data on preferences and patient-reported 
outcomes in historically disadvantaged populations, and 
the clinical characteristics of the disease and its affected 
populations that may be predictive of response.

• Manufacturers should seek to set prices that will foster 
affordability and good access for all patients by aligning 
prices with the patient-centered therapeutic value of 
their treatments. In the setting of these new interventions 
for MM, while there is considerable hope associated with 
the promise of the therapies, there also remains substan-
tial uncertainty regarding their longer-term safety and 
effectiveness, and the platform on which they are based 

important considerations when making judgments about 
long-term value for money not adequately captured in 
analyses of clinical and/or cost-effectiveness. The results 
of these votes are shown in Tables 3-5.

Following its deliberation on the evidence, the Midwest 
CEPAC panel engaged in a moderated discussion with 
a policy roundtable about how best to apply the evi-
dence on CAR-T therapies and belantamab for TCRMM to 
policy and practice. The full set of policy recommendations 
can be found in the Final Evidence Report on the ICER 
website: https://icer.org/wp-content/uploads/2020/10/
ICER_Multiple-Myeloma_Final-Report_Update_070921.
pdf. Several key policy recommendations follow:
• All stakeholders have a responsibility and an important 

role to play in ensuring that effective new treatment 
options for patients with MM are introduced in a way 
that will help reduce health inequities.
o Manufacturers should engage with a variety of people 

from diverse communities to help inform the design 
and implementation of clinical trials and to ensure 
that people of color and those from less advantaged 

What are the relative effects of ide-cel and cilta-cel vs usual care on the following outcomes?

Major negative 
effect

Minor negative 
effect No difference

Minor positive 
effect

Major positive 
effect

Patients’ ability to achieve major life goals related to 
education, work, or family life 0 0 1 8 6

Caregivers’ quality of life and/or ability to achieve major life 
goals related to education, work, or family life 0 0 0 13 2

Patients’ ability to manage and sustain treatment given the 
complexity of regimen 0 0 1 12 2

Society’s goal of reducing health inequities 5 9 1 0 0

TABLE 4 Votes on Other Benefits and Contextual Considerations for Ide-Cel and Cilta-Cel

Given the available evidence on comparative effectiveness and 
incremental cost-effectiveness and considering other benefits, 

disadvantages, and contextual considerations, what is the 
long-term value for money of treatment at current pricing with 

belantamab or ide-cel vs usual care?

Low long-term 
value for money

Intermediate 
long-term value 

for money
High long-term 
value for money

Belantamab 8 6 1

Ide-cel 9 5 0

Votes on Long-Term Value for Money of 
Belantamab and Ide-Cel

TABLE 5

https://icer.org/wp-content/uploads/2020/10/ICER_Multiple-Myeloma_Final-Report_Update_070921.pdf
https://icer.org/wp-content/uploads/2020/10/ICER_Multiple-Myeloma_Final-Report_Update_070921.pdf
https://icer.org/wp-content/uploads/2020/10/ICER_Multiple-Myeloma_Final-Report_Update_070921.pdf
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