
INTRODUCTION
✦✦ Despite the introduction of immunomodulatory drugs (IMiDs), such as thalidomide and 

lenalidomide, and the proteasome inhibitor (PI) bortezomib, outcomes remain poor in patients 
with relapsed and refractory multiple myeloma (MM)1

–– An International Myeloma Working Group study determined that the median overall survival 
(OS) for patients refractory to both a PI and an IMiD was 13 months1

–– A retrospective analysis of the IMS LifeLink and OPTUM databases for the years 2000-2014 
found that the median OS was 7.9 months for patients who were refractory to both a PI and an 
IMiD or who received ≥3 prior lines of therapy (LOTs), including a PI and an IMiD, and showed 
disease progression within 60 days of the most recent regimen2

✦✦ Daratumumab (DARA) is a human monoclonal antibody targeting CD38 that has been shown 
to provide superior clinical benefit to other established regimens for the treatment of MM in 
patients with ≥1 prior LOT3-5

✦✦ A combined analysis of 2 studies (GEN501 and SIRIUS) of DARA 16 mg/kg monotherapy in 
patients with heavily pre-treated/highly refractory MM yielded an overall response rate of 31% 
and a median OS of 20.1 months3

✦✦ DARA 16 mg/kg monotherapy is approved by the US Food and Drug Administration (FDA) for 
patients with MM who have received ≥3 prior treatments, including a PI and an IMiD, or who are 
double refractory to a PI and an IMiD6,7

–– More recently, DARA received approval by the FDA for use in combination with lenalidomide 
and dexamethasone, or bortezomib and dexamethasone, for the treatment of patients with 
MM who have received at least 1 prior therapy6

✦✦ DARA 16 mg/kg was also recently approved by the European Medicines Agency as 
monotherapy for adult patients with relapsed and refractory MM whose prior therapy included 
a PI and an IMiD and who have demonstrated disease progression on the last therapy8

✦✦ The use of current, real-world experience to understand the outcomes in patients with MM 
who are heavily pretreated/refractory is important to fully evaluate the potential benefit of 
DARA in this patient population

✦✦ In the absence of head-to-head clinical trial results, adjusted treatment comparisons may 
provide useful insights for clinicians and other health care decision makers on the relative 
efficacies and potential benefits of novel MM therapies such as DARA 

OBJECTIVE
✦✦ To perform an adjusted comparison of progression-free survival (PFS) and OS for DARA 

monotherapy versus physician’s choice, as observed in a real-world historical control cohort 
from the Czech Republic, using patient-level data

METHODS
Real-world Historical Controls

✦✦ Patient-level data were pooled from the Czech Registry of Monoclonal Gammopathies (RMG)

–– Pooled data represent real-world treatment observations among patients with MM from  
12 centers

✦✦ Patients previously received ≥2 prior LOTs, including a PI and an IMiD 

✦✦ Longitudinal follow-up of subsequent treatment lines was available for patients receiving their 
third (n = 206), fourth (n = 256), fifth (n = 203), and sixth or more (n = 307) LOT 

✦✦ The unit of observation for the RMG cohort was treatment line within each patient.  Individual 
patients could contribute information to the analysis for multiple LOTs, with baseline defined as 
the date of initiation of the actual treatment line 

–– Baseline values of covariates for each patient were specific to the treatment line 

–– The clustering of observations at treatment-line level within patients was controlled by using 
the robust sandwich estimate for the covariance matrix 

Patients Treated With DARA

✦✦ Data from patients treated with DARA 16 mg/kg monotherapy in GEN501 (ClinicalTrials.gov 
Identifier: NCT00574288) and SIRIUS (NCT01985126) clinical studies were pooled

Inclusion Criteria

✦✦ Key inclusion criteria

–– In both studies: age ≥18 years and an Eastern Cooperative Oncology Group performance 
status ≤29,10

–– In GEN501: relapsed from or refractory to ≥2 prior LOTs that included a PI and/or an IMiD9

–– In SIRIUS: relapsed from or refractory to ≥3 prior LOTs that included a PI and an IMiD OR 
double refractory to a PI and an IMiD10

Study Design

✦✦ GEN501 was an open-label, phase 1/2, dose-escalation and dose-expansion study9

✦✦ SIRIUS was an open-label, multicenter, phase 2 study10 

Endpoints

✦✦ For patients identified in the RMG cohort, OS was defined as the number of days from the 
initiation of treatment to death; patients were censored at the last known date that the patient 
was alive 

–– For the definition of PFS, missing data for the date of disease progression for patients in the 
RMG who initiated subsequent therapy were replaced by the conservative proxy of the date 
of initiation of the next treatment

✦✦ For patients in the GEN501 and SIRIUS studies, OS was defined as the number of days from the 
first dose of DARA to death; patients alive at the time of the data cut were censored

–– PFS was defined as the time between the date of the first dose of DARA and either disease 
progression or death, whichever occurred first

Adjusted Treatment Comparison

✦✦ The relative treatment effect of DARA versus physician’s choice was estimated using patient-
level data from real-world historical controls (RMG database) and clinical studies (pooled 
analysis of patients who received DARA 16 mg/kg in GEN501 Part 2 and SIRIUS)

✦✦ Statistical adjustments for differences in baseline characteristics were made using patient-level 
data 

✦✦ Multivariate proportional hazards regression modeling included the following baseline 
covariates: 

–– Age, gender, albumin, thrombocytopenia, beta-2 microglobulin, prior pomalidomide/
carfilzomib exposure, LOTs, and refractory status

RESULTS
✦✦ In the RMG cohort, 972 treatment lines were available from 463 patients 

–– Median PFS was 5.8 months (95% confidence interval [CI]: 5.5-6.3)

•• For 147 (15%) of the treatment lines in the RMG cohort, the missing disease progression 
date was replaced by the start date of the next therapy

–– Median OS was 11.9 months (95% CI: 11.2-13.1)

✦✦ Patient demographics from GEN501 (n = 42) and SIRIUS (n = 106) were pooled (N = 148)

–– Median PFS was 4.0 months (95% CI: 2.8-5.6)3

–– Median OS was 20.1 months (95% CI: 16.6 months-not estimable)3

✦✦ Demographics for the pooled DARA-treated and RMG cohorts are shown in Table 1

–– Patients in the DARA cohort were younger (median age 64 vs 67 years) and had more prior 
therapy lines (median 5 vs 4)

–– DARA-treated patients were more likely than historical controls to have received carfilzomib 
(41.2% vs 0.3%) or pomalidomide (55.4% vs 0.6%), or to be triple or quadruple refractory 
(64.2% vs 5.3%), respectively

✦✦ The unadjusted hazard ratio (HR) for DARA-treated patients compared with historical controls was

–– 1.14 (95% CI: 0.94-1.39) for PFS

–– 0.61 (95% Cl: 0.48-0.78) for OS

✦✦ The adjusted HR, based on the multivariate Cox proportional hazards regression model,  
was 0.79 (95% CI: 0.56-1.12; P = 0.192) for PFS (Figure 1A) and 0.33 (95% CI: 0.21-0.52; P <0.001) for 
OS (Figure 1B)

✦✦ The adjusted HR for PFS in DARA-treated patients versus individual treatment regimens from 
the RMG cohort ranged from 0.45 (95% CI: 0.24-0.83) for thalidomide only to 1.22  
(95% CI: 0.69-2.13) for carfilzomib-containing combination therapy (Figure 1A)

✦✦ The adjusted HR for OS in DARA-treated patients versus individual treatment regimens from  
the RMG cohort ranged from 0.19 (95% CI: 0.10-0.34) for corticosteroid treatment only to  
0.40 (95% CI: 0.24-0.68) for stem cell transplantation.  All HRs were significantly lower than 1 
(Figure 1B)

✦✦ The adjusted HR for OS in DARA-treated patients versus RMG-cohort patients treated with 
pomalidomide was 0.35 (95% CI: 0.16-0.76); P = 0.008 (Figure 1B)

✦✦ Figure 2 illustrates the impact for each of the included baseline characteristics, which was 
adjusted for in the multivariate model 

–– High beta-2 microglobulin levels, 5 prior LOTs, double-refractory status, and triple-refractory 
status were statistically significant independent risk factors for worse outcome in terms of PFS 
(Figure 2A)

–– Older age, high beta-2 microglobulin levels, thrombocytopenia, and refractory status were 
statistically significant independent risk factors for worse outcome in terms of OS (Figure 2B)

–– Later LOTs were numerically associated with poorer OS

Table 1.  Demographics of DARA-treated Patients Versus Historical Controls From the 
RMG Cohort

DARA, n (%) 
N = 148

RMG cohort, n (%)a 
N = 972

Age, yb

≤49 10 (6.8) 52 (5.3)
50-54 15 (10.1) 46 (4.7)
55-59 26 (17.6) 99 (10.2)
60-64 29 (19.6) 183 (18.8)
65-69 29 (19.6) 209 (21.5)
70-74 23 (15.5) 186 (19.1)
75-79 11 (7.4) 122 (12.6)
≥80 5 (3.4) 75 (7.7)

Gender
Male 79 (53.4) 508 (52.3)
Female 69 (46.6) 464 (47.7)

Albumin
<3.5 g/L 58 (39.2) 125 (12.9)
≥3.5 g/L 90 (60.8) 462 (47.5)
Missing 0 (0.0) 385 (39.6)

Thrombocytopenia
No 79 (53.4) 739 (76.0)
Yes 68 (45.9) 175 (18.0)
Missing 1 (0.7) 58 (6.0)

Beta-2 microglobulin
<3.5 g/L 37 (25.0) 233 (24.0)
3.5-5.5 g/L 72 (48.6) 144 (14.8)
>5.5 g/L 39 (26.4) 135 (13.9)
Missing 0 (0.0) 460 (47.3)

Prior pomalidomide exposure 
No 66 (44.6) 966 (99.4)
Yes 82 (55.4) 6 (0.6)

Prior carfilzomib exposure 
No 87 (58.8) 969 (99.7)
Yes 61 (41.2) 3 (0.3)

LOTs
3 11 (7.4) 206 (21.2)
4 24 (16.2) 256 (26.3)
5 30 (20.3) 203 (20.9)
6 24 (16.2) 132 (13.6)
7 17 (11.5) 81 (8.3)
8 14 (9.5) 53 (5.5)
9 10 (6.8) 21 (2.2)
≥10 18 (12.2) 20 (2.1)

Refractory status
No 19 (12.8) 773 (79.5)
Double 34 (23.0) 147 (15.1)
Triple 54 (36.5) 52 (5.3)
Quadruple 41 (27.7) 0 (0.0)

DARA, daratumumab; RMG, Czech Registry of Monoclonal Gammopathies; LOT, line of therapy. 
aThe RMG cohort included 972 treatment lines from 463 patients. 
bIn the DARA and RMG cohorts, the age ranges were 31 to 84 years and 26 to 89 years, respectively.
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Figure 1.  Adjusted HR for (A) PFS and (B) OS: DARA-treated versus RMG-cohort patients.

✦✦ Figure 3 represents the predicted PFS and OS for the RMG cohort as treated versus under DARA 
treatment, based on the multivariate Cox proportional hazards regression model;  
the difference between both survival curves reflects the adjusted HR
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Figure 3.  Observed PFS and OS of the RMG cohort versus predicted PFS and OS of the RMG 
cohort under DARA treatment.
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CONCLUSIONS
✦✦ This adjusted treatment comparison suggests improved OS for DARA-

treated patients compared to real-world historical control data from 
patients with heavily pretreated or refractory MM in the Czech Republic

–– For PFS, only a numerical trend in favor of DARA was observed

✦✦ Limitations include the following:

–– Although a wide range of clinically relevant prognostic factors 
were adjusted for, residual confounding bias cannot be completely 
excluded, as is the case in any observational study

–– PFS benefit of DARA versus standard of care may be underestimated  
due to the fact that PFS for patients in the RMG cohort was a mix 
of actual PFS and time to the next treatment (for patients with a 
missing progression date)

–– Some of the baseline characteristics were missing in the RMG cohort 
(eg, beta-2 microglobulin)

✦✦ In the absence of head-to-head comparative studies for DARA 
monotherapy, the results from this adjusted comparison can provide 
useful insights to clinicians and reimbursement decision makers on 
relative treatment efficacies
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aThese categories are the reference groups. 
HR, hazard ratio; PFS, progression-free survival; OS, overall survival; DARA, daratumumab; RMG, Czech Registry of Monoclonal Gammopathies; LCL, lower confidence limit; UCL, upper confidence limit; POM, pomalidomide; CARF, carfilzomib; LOT, line of therapy.

Figure 2.  HR for (A) PFS and (B) OS by baseline characteristic (multivariate model).


