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the value of cancer therapies based on clinical benefit, toxic-
ity, and QoL, while cost is used to provide “context.”2 There 
are meaningful differences in benefit between regimens that 
need to be considered when assessing value. For example, 
only carfilzomib-based regimens have demonstrated supe-
rior OS benefit and clinically meaningful improvements in 
QoL through the robust phase-3 clinical trials ASPIRE and 
ENDEAVOR.3-5 If value and not just cost is the focus, then cost 
per outcome associated with these regimens would be more 
meaningful to decision makers than cost alone. 

Key limitations to this study include the following:
1. Patient-relevant benefits of OS and improved QoL during the 

course of therapy were not considered in this assessment. 
2. This analysis penalizes regimens with longer progression-free 

survival (PFS) compared with regimens with inferior PFS by 
adjusting the 1-year cost upward to account for the greater 
PFS and correspondingly lower use of subsequent therapies.

3. In order to calculate average cost per patient, the cost for the 
entire treatment period should be considered rather than lim-
iting the time frame to 1 year. If cost per patient during the 
first 2-3 years were estimated, different estimates and rankings 
would be generated due to differences in treatment schedules 
for these regimens (e.g., in the carfilzomib plus lenalidomide 
plus dexamethasone regimen, carfilzomib is stopped after 18 
cycles, so the cost is lower after that time period).

4. The cost calculation only considers discontinuation due to 
progression, whereas there are many other reasons for dis-
continuation. 

5. Duration of therapy is assumed to be the time to progres-
sion. However, in certain pivotal trials the planned duration 
of therapy may be shorter than time to progression.

6. Considerable heterogeneity across pivotal trials was not con-
sidered. For example, the median number of previous thera-
pies in the POLLUX trial was 1 as opposed to 2 in other 
trials. Planned duration of therapy, outcomes, subsequent 
regimens, and cost would change based on factors such as 
previous treatment history and refractoriness to therapies.

7. To calculate the cost of subsequent therapy for patients who 
progressed within 1 year, the authors multiplied the cost of 
1 year of subsequent therapy with the probability of pro-
gression. It is not clear if administration, monitoring, and 
comedication costs for subsequent therapies were included 
in these calculations. 

8. Hospitalization rates and associated costs were not consid-
ered in the calculation of overall cost.

9. The authors have misreported the number of administra-
tions per cycle for daratumumab plus bortezomib plus 
dexamethasone in Table 1 as 3 administrations for the first 
2 cycles, rather than 3 for the first 3 cycles as described in 
the daratumumab prescribing information. Omitting an 
administration of daratumumab would underestimate the 
cost of that regimen.

■■  The Authors Respond
We are glad to have the opportunity to respond to the concerns 
noted in the previous letter from Medhekar et al. First, we must 
mention that the purpose of our study, as stated in our pub-
lished article,1 was to estimate the 1-year direct costs of triplet 
regimens used for the treatment of patients with previously 
treated multiple myeloma (MM). This warrants emphasiz-
ing, since the economic value of daratumumab-based triplet  
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approved duration, whichever came first. Regarding heteroge-
neity, Medhekar et al. overlooked our rationale for the included 
regimens: all regimens were FDA-approved and equally recom-
mended by the National Comprehensive Cancer Network MM 
guidelines for previously treated patients.10

A number of questionable challenges to our cost estimation 
methodology in Medhekar et al.’s letter must be noted. Absent 
real-world data, subsequent therapy costs beyond 1 year 
were calculated conservatively using established methods.11 
Hospitalization costs (inpatient/outpatient) were considered 
as part of managing adverse events grade ≥ 3 using literature. 
Other hospitalizations were excluded because data for all com-
parators were not available. 

The claim that we underreported daratumumab admin-
istrations and thus underestimated the cost of daratu-
mumab + bortezomib + dexamethasone (DVd) is not accurate, 
as there were no modeling errors—3 administrations of dara-
tumumab were considered in each of the first 3 cycles. Table 1  
highlights the values presented in the study and demonstrates 
that the modeled DVd drug acquisition costs of $150,192 are 
consistent with the label. Since these values are present in the 
study, had Medhekar et al. attempted to calculate the values, it 
would have been apparent that costs were not underestimated.

From the title and throughout the text, our study is specified 
as a cost analysis—a perspective and approach that seemed to 
disconcert Medhekar et al. Their presumptive statements and 
categorical positions only strengthen our confidence in our 
study and resolve to support payers with objective evidence to 
support budgetary planning.
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regimens for relapsed/refractory multiple myeloma (R/R MM) 
has been demonstrated previously,2 so it was not the focus of 
our study. We agree that determination of value is important, 
but it is also important to ensure that budget is allocated to 
allow access to effective treatments.

In claiming overall survival (OS) superiority of carfilzomib 
regimens per the ASPIRE and ENDEAVOR trials,3,4 Medhekar 
et al. ignore that the OS analyses for daratumumab regimens 
in the CASTOR or POLLUX trials have yet to be completed5,6: 
insufficient deaths have occurred to date to trigger the a priori 
defined threshold. Medhekar et al. also do not acknowledge 
that clinically meaningful quality of life (QoL) improvement 
with carfilzomib + lenalidomide + dexamethasone (KRd) was 
lost at 18 weeks or that there was sustained QoL from cycle 3 
and beyond with daratumumab + lenalidomide + dexametha-
sone (DRd).7,8 

We disagree with Medhekar et al. that our analysis penal-
izes regimens with longer progression-free survival (PFS). 
Whether PFS or OS, survival is a major clinical objective, but 
treating longer also costs more. Interestingly, Medhekar et al. 
did not mention that DRd had the greatest 1-year PFS, but KRd 
was the most costly option. Longer time horizons to accommo-
date decreases in dosing frequency might be helpful.9 However, 
payers plan budgets based on annual case-mix estimates, not 
patient trajectories.

Treatment may be discontinued for many reasons; however, 
progression was the main reason for discontinuation in the 
trials. Data for other causes were inconsistent. Medhekar et 
al. stated that we assumed only progression to be the marker 
of treatment duration. To the contrary, duration was either 
progression or the U.S. Food and Drug Administration (FDA) 

Values
Location in 

Published Study1

Monthly DVd drug acquisition 
costs per patient

$12,516 Table 3

Yearly DVd drug acquisition  
cost per patient

$150,192 Calculated from 
Table 3 

(12 × 12,516)
Cost cycle A (DVd) $26,311 Table 1
Cost cycle B (DVd) $13,054 Table 1
Cost cycle C (DVd) $6,628 Table 1
Length of cycle A (DVd) 21 days Table 1
Length of cycle B (DVd) 21 days Table 1
Length of cycle C (DVd) 28 days Table 1
Patients on DVd at 12 months 57.60% Table 1

Note: Multiplying the cost of cycle a, b, and c, by 3, 5, and 7 (the number of times 
each cycle type occurs over a 1-year time horizon) yields $190,599. Application 
of the half-cycle corrected 1-year PFS estimate ($190,599 × [1 + 0.576) ÷ 2]) yields 
$150,192.
DVd = daratumumab + bortezomib + dexamethasone; PFS = progression-free survival.

TABLE 1 Key Values
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