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Video Summary

Clinical outcomes and optimal therapy for Black patients with
newly diagnosed multiple myeloma (NDMM) remain to be
defined. In the United States, standard-of-care induction and
consolidation regimens include lenalidomide, bortezomib, and
dexamethasone (RVd) [1, 2]. The phase 2 GRIFFIN study
(ClinicalTrials.gov Identifier: NCT02874742) evaluated the addition
of the anti-CD38 monoclonal antibody daratumumab to RvVd (D-
RVd) induction and consolidation with lenalidomide (R) main-
tenance, in conjunction with autologous stem cell transplant
(ASCT) in patients with NDMM in the United States [3]. The
primary results of GRIFFIN were previously reported; D-RVd
significantly improved the rate of stringent complete response
(sCR) by the end of post-ASCT consolidation (D-RVd, 42.4% vs RVd,
32.0%; 1-sided P=0.068 at the pre-specified 1-sided a level of
0.1), as well as the rates of minimal residual disease (MRD)
negativity (107°) [3]. Responses deepened with longer follow-up
(median, 27.4 months); the rate of sCR continued to improve, and
rates of MRD negativity (107°) were also higher in the D-Rvd
group versus RVd group [4]. Here, we report a post hoc subgroup
analysis of the GRIFFIN study examining the efficacy and safety of
D-RVd in Black patients after all patients completed =12 months of
maintenance therapy or discontinued at the median follow-up of
27.4 months.

The full study design of the randomized phase of the GRIFFIN
study has previously been published [3]. Briefly, patients with
NDMM who were eligible for ASCT received 4 cycles of D-RvVd or
RVd induction, high-dose therapy and ASCT, followed by 2 cycles
of D-RVd or RVd consolidation, and D-R or R maintenance for up to
24 months. The primary endpoint was the sCR rate by the end of
the post-ASCT consolidation treatment and was previously
reported [3]. Secondary analyses were evaluated using 2-sided a
of 0.05, not adjusted for multiplicity.

This analysis included 32 (D-RVd, n = 14 and RVd, n = 18) Black
patients (15% of those enrolled) and 161 (D-RVd, n = 85 and RVd,
n=76) White patients (78% of those enrolled). Race was
identified at study enrollment and recorded in the case report
form; no Black patient self-identified with multiple races. Overall
baseline demographics were previously published [3] and are
shown by race in Table 1. Baseline characteristics were generally
similar, except Black patients were slightly younger (median age:
D-RVd, 58.5 years; RVd, 57.0 years) compared with White patients
(D-RVd, 59.0 years; RVd, 61.5years), and fewer Black males
enrolled (D-RVd, 35.7% [n=15]; RVd, 44.4% [n=8]) compared

with White males (D-RVd, 61.2% [n=52]; RVd, 60.5% [n = 46]).
Similar proportions of Black patients (D-RVd, 21.4% [n = 3]; RVd,
12.5% [n =2]) and White patients (D-RVd, 15.0% [n= 12]; RVd,
13.7% [n=10]) had high cytogenetic risk. Bone marrow
involvement with >60% plasma cells was seen in a similar
proportion of evaluable Black patients (D-RVd, 42.9% [n = 6]; RVd,
38.9% [n=7]) and White patients (D-RVd, 43.5% [n =37]; RVd,
36.8% [n = 28]).

Treatment delivery was similar among randomized Black and
White patients. The median lenalidomide relative dose intensities for
Black patients were 81.6% (range, 48.1-100.0%) in the D-RVd group
and 80.2% (range, 33.9-100.0%) in the RVd group. The median
lenalidomide relative dose intensities among White patients were
87.7% (range, 26.1-101.6%) in the D-RVd group and 96.6% (range,
30.2-100.0%) in the RVd group. Lenalidomide cycle delays occurred
in similar proportions of Black patients (D-RVd, 42.9% [n = 6]; RvVd,
50.0% [n=9]) and White patients (D-RVd, 43.4% [n=36]; RVd,
45.9% [n = 34]). Similar proportions of Black patients (D-RVd, 14.3%
[n =2]; RVd, 50.0% [n =9]) and White patients (D-RVd, 20.0% [n =
17]; RVd, 46.1% [n=35]) discontinued study therapy; however,
discontinuation rates were higher for both Black and White patients
in the Rvd group. Among Black patients, most patients discontinued
therapy for the primary reason of withdrawal by patient (D-RVd, 0%;
RVd, 16.7% [n=3]) and adverse event (D-RVd, 7.1% [n=1]; RVd,
11.1% [n =2]). Among White patients, most patients discontinued
therapy for the primary reason of progressive disease (D-RVd, 7.1%
[n=6]; RVd, 11.8% [n =9]) and adverse event (D-RVd, 2.4% [n = 2];
Rvd, 11.8% [n=9]).

The rate of sCR by the end of post-ASCT consolidation was
higher for the D-RVd group versus the RVd group in both Black
patients (71.4% [n = 10] vs 33.3% [n = 6]; P = 0.0353) and White
patients (42.7% [n = 35] vs 32.4% [n = 23]; P=0.1923; Fig. 1A,
B). With continued therapy, responses continued to deepened;
after 12 months of maintenance therapy (median follow-up,
27.4 months), the rates of sCR were higher in the D-RVd versus
RVd groups among both Black patients (85.7% [n=12] vs
38.9% [n = 7], P =0.0085) and White patients (62.2% [n = 51] vs
49.3% [n=35], P=0.1099). Notably, at last follow-up, the
sCR rate doubled with the addition of daratumumab to
RVd in Black patients, and 100% (n= 14) of Black patients
who received D-RVd achieved complete response or better
(=CR) compared with 55.6% (n=10) of Black patients who
received RVd.

The MRD-negativity (10~°) rates at last follow-up were higher in
the D-RVd group versus the RVd group among both Black patients
(64.3% [n=9] vs 22.2% [n=4], P=0.0293) and White patients
(63.5% [n = 54] vs 27.6% [n = 21], P < 0.0001; Fig. 1C, D). The rate
of MRD negativity (107 was also higher in the D-RVd group
versus the RVd group for both Black patients (21.4% [n=3] vs

Received: 2 December 2021 Revised: 18 March 2022 Accepted: 21 March 2022

Published online: 13 April 2022

SPRINGER NATURE


http://crossmark.crossref.org/dialog/?doi=10.1038/s41408-022-00653-1&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41408-022-00653-1&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41408-022-00653-1&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41408-022-00653-1&domain=pdf
https://doi.org/10.1038/s41408-022-00653-1
https://doi.org/10.1038/s41408-022-00653-1

Correspondence

Table 1. Baseline demographics and patient characteristics by race®.
Characteristic Black White
D-RVd Rvd D-RVd Rvd
(n=14) (n=18) (n=85) (n=176)
Age, years
Median (range) 58.5 57.0 59.0 61.5
(29-67) (48-67) (35-70) (41-70)
Category, n (%)
<65 years 13 (92.9) 15 (83.3) 58 (68.2) 53 (69.7)
265 years 1(7.1) 3 (16.7) 27 (31.8) 23 (30.3)
Sex, n (%)
Male 5 (35.7) 8 (44.4) 52 (61.2) 46 (60.5)
Female 9 (64.3) 10 (55.6) 33 (38.8) 30 (39.5)
ECOG PS score, n=13 n=18 n=_84 n=75
n (%)°
0 6 (46.2) 7 (38.9) 32 (38.1) 30 (40.0)
1 6 (46.2) 10 (55.6) 42 (50.0) 37 (49.3)
2 1(7.7) 1 (5.6) 10 (11.9) 8 (10.7)
ISS disease stage, n (%)
| 9 (64.3) 11 (61.1) 40 (47.1) 37 (48.7)
I 3(214) 4 (22.2) 32 (37.6) 27 (35.5)
1l 2 (14.3) 3 (16.7) 12 (14.1) 10 (13.2)
Missing 0 0 1(1.2) 2 (2.6)
Plasma cells, bone marrow biopsy/aspirate, n (%)¢
<10 3(21.4) 0 (0.0) 6 (7.1) 6 (7.9)
10-59 5(35.7) 11 (61.1) 40 (47.1) 38 (50.0)
260 6 (42.9) 7 (38.9) 37 (43.5) 28 (36.8)
Missing 0 (0.0 0 (0.0) 2 (24) 4 (5.3)
Cytogenetic n=14 n=16 n=280 n=73
risk, n (%)
Standard risk 11 (78.6) 14 (87.5) 68 (85.0) 63 (86.3)
High risk 3(214) 2 (12.5) 12 (15.0) 10 (13.7)
Time since n=14 n=18 n=2384 n=175
initial MM
diagnosis
(months)
Median (range) 0.6 (0-3) 0.7 (0-4) 0.7 0.9
(0-12) (0-61)

D-RVd daratumumab plus lenalidomide/bortezomib/dexamethasone, RVd
lenalidomide/bortezomib/dexamethasone, ECOG PS Eastern Cooperative
Oncology Group performance status, ISS International Staging System, MM
multiple myeloma.

®Demographics and clinical characteristics were based on electronic case
report forms completed by study sites.

PECOG PS is scored on a scale from 0 to 5, with 0 indicating no symptoms
and higher scores indicating increasing disability.

€ISS disease stage is based on the combination of serum B,-microglobulin
and albumin levels. Higher stages indicate more advanced disease.
9Highest value by biopsy or aspirate.

€Cytogenetic risk was assessed by fluorescence in situ hybridization (local
testing); high risk was defined as the presence of del17p, t(4;14), or t(14;16)
among patients with available cytogenetic risk data.

5.6% [n=1], P=0.2951) and White patients (29.4% [n = 25] vs
11.8% [n=9], P =0.0070).

Median CD34" cell yield among Black patients was 11.2 x 10%/
kg for the D-RVd group and 9.4 x 10°/kg for the RvVd group, and
among White patients was 7.9 x 10%/kg for the D-RVd group and
9.4 x 10%/kg for the RVd group. The median number of CD34"
cells transplanted was similar for Black and White patients
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among treatment groups (Black: D-RVd, 4.9 x 10°/kg vs RVd, 4.8 x
10%kg; White: D-RVd, 4.2 x 10°/kg vs RvVd, 5.4 x 10%kg), and
hematopoietic reconstitution was comparable (median number
of days for neutrophil engraftment [Black: D-RvVd, 11.5 vs RVd,
11.5; White: D-RVd, 12.0 vs RVd, 11.5] and platelet engraftment
[12.0 vs 13.0; 13.0 vs 12.0]).

The 3 most common treatment-emergent adverse events
(TEAEs) of any grade for Black patients were upper respiratory
tract infections (D-RVd, 78.6% [n=11]; RVd, 50.0% [n=29]),
peripheral edema (64.3% [n = 9]; 50.0% [n = 9]), and peripheral
neuropathy (57.1% [n=8]; 66.7% [n=12]) and the 3 most
common for White patients were fatigue (72.3% [n = 60]; 60.8%
[n = 45]), diarrhea (68.7% [n = 57]; 60.8% [n = 45]), and periph-
eral neuropathy (63.9% [n = 53]; 75.7% [n = 56]; Supplementary
Table 1). Neutropenia was the most common TEAE of grade 3/4
in both Black patients (D-RVd, 50.0% [n = 7]; RVd, 22.2% [n = 4])
and White patients (43.4% [n = 36]; 18.9% [n = 14]), followed by
lymphopenia in Black patients (28.6% [n = 4]; 38.9% [n = 7]) and
also White patients (22.9% [n=19]; 16.2% [n=12]; Supple-
mentary Table 2). Serious TEAEs were reported in Black patients
with an incidence of 35.7% (n = 5) for D-RVd and 55.6% (n = 10)
for RVd, with the most common being pneumonia (D-RVd,
21.4% [n=3]; RVd, 16.7% [n=3]). In White patients, serious
TEAEs occurred in 43.4% (n = 36) of D-RVd patients and 48.6%
(n = 36) of RVd patients; the most common was also pneumonia
(D-RVd, 9.6% [n=38]; RVd, 14.9% [n=11]). TEAEs leading to
treatment discontinuations in Black patients occurred in 35.7%
(n =5) of D-RVd patients and 27.8% (n=>5) of RVd patients.
Among White patients, TEAEs leading to treatment disconti-
nuation occurred in 19.3% (n = 16) and 23.0% (n = 17) of D-RvVd
and RVd patients, respectively. Peripheral neuropathy was the
most common TEAE leading to discontinuation among both
Black patients (D-RVd, 28.6% [n=4]; RVd, 11.1% [n=2]) and
White patients (D-RVd, 3.6% [n = 3]; RVd, 5.4% [n = 4]), followed
by neuralgia in Black patients (D-RVd, 7.1% [n = 1]; RVd, 5.6%
[n = 1]) and upper respiratory tract infections (D-RVd, 2.4% [n =
2]; RvVd, 1.4% [n = 1]) and pneumonia (D-RVd, 1.2% [n = 1]; RvVd,
2.7% [n=2]) in White patients. There were no other trends
observed in TEAEs leading to treatment discontinuation
(Supplementary Table 3). No deaths occurred due to TEAEs
among Black patients, and 1 White patient in the D-RVd group
had a TEAE leading to death. Infusion-related reactions
occurred in 28.6% (n=4) of Black D-RVd patients and 45.8%
(n=38) of White D-RVd patients, and the majority were
grades 1/2.

Prior studies indicate disparities in outcomes for Black
patients with multiple myeloma versus White patients [5, 6];
however, recent evidence suggests that Black and White
patients can have comparable outcomes when Black patients
are provided access to the same healthcare opportunities [5].
The present subgroup analysis of GRIFFIN indicates that Black
patients can derive as great of a clinical benefit from the
addition of daratumumab to RVd in the frontline setting as
White patients and do not experience an increase in adverse
events; these data have important implications for real-world
practice [7], and in particular for specific toxicities, such as
peripheral neuropathy [8]. Specifically, D-RVd versus RVd as
induction and consolidation therapy improved depth of
response, including rates of sCR and MRD negativity, in Black
patients with NDMM. Additionally, continued treatment includ-
ing daratumumab plus lenalidomide as maintenance therapy
further improved depth of response. The efficacy outcomes and
safety profiles of D-RVd in both Black and White patients were
comparable and consistent with outcomes for the overall study
population [3]. Although our analysis is limited by the sample
size (32 Black patients total), these results suggest that Black
patients with multiple myeloma experience similar outcomes as
White patients when provided the same access to clinical
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Fig. 1 Summary of response rates and MRD-negativity (10~°) rates over time in Black and White patients. Response rates over time are
shown for (A) Black patients (D-RVd, n=14; RVd, n=18) and (B) White patients (D-RVd, n=82; RVd, n=71) for the response-evaluable
population, which included all randomized patients who had a confirmed diagnosis of multiple myeloma, measurable disease at baseline,
received >1 dose of study treatment, and had =1 post-baseline disease assessment. Responses were assessed according to the IMWG criteria
by computer algorithm, and rates of MRD negativity were measured by next-generation sequencing with a minimum sensitivity threshold of 1
in 10° cells or higher, in accordance with IMWG criteria [13, 14]. MRD negativity testing occurred at baseline, first evidence of suspected CR or
sCR, the end of induction and consolidation, and after 12 and 24 months of maintenance, regardless of response. Data analysis occurred at the
median follow-up of 27.4 months, after all patients completed >12 months of maintenance therapy or discontinued. MRD-negativity (107>
rates over time are shown for (C) Black patients (D-RVd, n = 14; RVd, n = 18) and (D) White patients (D-RVd, n = 85; RVd, n = 76) in the intent-
to-treat population. Percentages may not equal 100 due to rounding. D-RVd daratumumab plus lenalidomide/bortezomib/dexamethasone;
RVd lenalidomide/bortezomib/dexamethasone; ASCT autologous stem cell transplant; sCR stringent complete response; CR complete
response; VGPR very good partial response; PR partial response; SD stable disease; PD progressive disease; NE not evaluable; IMWG
International Myeloma Working Group; MRD minimal residual disease.

studies and therapeutic options, underscoring the importance of
appropriate representation of this patient population in clinical
trials [9]. Historically, clinical study enrollment of Black patients
has been low (~3%) in cancer clinical trials that led to cancer
therapy approvals by the US Food and Drug Administration [10],
particularly compared with Census data that estimate people of
Black race to comprise 13% of the US population [11]. In
GRIFFIN, Black patients comprised 15% of those enrolled, which
marks a more accurate representation of this racial group in the
general population as well as among multiple myeloma patients,
17% of whom are Black in the United States [12]. Despite this
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improvement, further studies enrolling larger numbers of Black
patients are needed to confirm and better define the magnitude
of daratumumab benefit in this patient population.

DATA SHARING STATEMENT

The data sharing policy of Janssen Pharmaceutical Companies of
Johnson & Johnson is available at https://www.janssen.com/
clinical-trials/transparency. As noted on this site, requests for
access to the study data can be submitted through Yale Open
Data Access (YODA) Project site at http://yoda.yale.edu.
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