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Abstract

Daratumumab is approved for use in newly diagnosed and relapsed/refractory multi-
ple myeloma (MM), however the patients most likely to benefit from its addition to
standard anti-myeloma therapy is unclear. This meta-analysis included 2340 newly
diagnosed MM patients (1982 with standard risk and 358 with high risk cytoge-
netics) and 673 patients with relapsed/refractory MM (513 with standard risk and
160 with high risk cytogenetics) to assess which cytogenetic subgroups derived
PFS benefit from Daratumumab. Studies included were the CASSIOPEIA, MAIA
and ALCYONE (for newly diagnosed MM) and the CASTOR and POLLUX trials (for
relapsed/refractory MM). Daratumumab’s addition led to a clear benefit in standard
risk newly diagnosed MM (HR 0.43; 95% Cl, 0.35-0.53; P < .05) and both high and stan-
dardrisk relapsed/refractory disease (HR 0.28; 95% Cl,0.21-0.36; P < .05 and HR 0.48;
95% Cl,0.30-0.76; P < .05, respectively). No clear benefit was seen in newly diagnosed
high risk MM. These findings fail to demonstrate PFS benefit from Daratumumab’s
addition in high risk newly diagnosed MM. Data forthcoming from the GRIFFIN and
MASTER trials may increase the power of the study and provide a definitive answer.
Daratumumab remains important in standard risk upfront and relapsed/refractory
MM and high risk relapsed/refractory MM.
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and in combination therapy [3-7]. Similarly, Dara has gained approval
in NDMM in combination therapy [8-10]. Most approvals are based on

Among patients with newly diagnosed multiple myeloma (NDMM),
nearly 20% present with high risk disease (HRD) features defined
by cytogenetic/FISH analysis, namely del(17p) or p53, t(4:14) and
t(14:16), with approximately 10% of patients meeting R-ISS Stage Il
criteria[1]. HRD increases in incidence during subsequent relapses and
despite the advent of novel therapies, patients with HRD have only
attained a modest increase in overall survival (OS) [2].

Recently Daratumumab (Dara) has been approved in
relapsed/refractory multiple myeloma (RRMM) as monotherapy

phase 3 randomized control trials (RCTs) meeting primary endpoints of
progression-free survival (PFS) improvement. The substantial financial
implications and increased rates of adverse events like infections
[3-5, 8-10] associated with Dara make it important to identify which
patients, and in which treatment line, would derive the greatest ben-
efit and whether Dara can overcome the poor prognosis of high-risk
patients.

Therefore, we conducted a meta-analysis to evaluate the effect of
Dara on NDMM and RRMM patients based on cytogenetic risk.
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3 | RESULTS

We examined results for >VGPR, MRD negativity, PFS, and OS. Rates
of >VGPR, MRD negativity and OS stratified by cytogenetic risk were
not available in all studies and thus limited analysis to PFS.

1. NDMM: 2340 patients composed the NDMM intention-to-treat
(ITT) population from the CASSIOPEIA, MAIA and ALCYONE stud-
ies; 1982 patients had standard-risk disease (SRD) and 358 had
HRD. The addition of Dara to backbone therapy reduced the risk
of progression or death by 57% (HR 0.43; 95% Cl, 0.35-0.53; Fig-
ure 1A) in SRD and by 23% in HRD, however the latter was not sta-
tistically significant (HR 0.77; 95% Cl,0.53-1.11; Figure 1B).

2. RRMM: 673 patients composed the RRMM ITT population from the
CASTOR and POLLUX studies; 513 patients had SRD and 160 had
HRD. The addition of Dara reduced the risk of progression or death
by 72% (HR 0.28; 95% Cl, 0.21-0.36; Figure 1C) in SRD and by 52%
(HR 0.48; 95% Cl,0.30-0.76; Figure 1D) in HRD.

4 | DISCUSSION

To our knowledge, this is the first meta-analysis examining the effect
of Dara in HRD and SRD MM. In SRD, the addition of Dara provides
a clear PFS benefit. In NDMM HRD, the addition of Dara indicates a
favorable but not statistically significant PFS benefit. Currently, stan-
dard therapy for NDMM is bortezomib (V) with lenalidomide and dex-
amethasone (RD) that demonstrated superior PFS and OS compared
to RD alone [11]. While the small sample size of HRD patients possibly
contributed to the lack of statistical significance of the HR, until fur-
ther data emerge from studies evaluating the addition of Dara to VRD
or KRD (carfilzomib with lenalidomide and dexamethasone), we believe
VRD remains the important backbone in NDMM HRD.

In RRMM,, the addition of Dara led to a clear PFS benefit in patients
with SRD with a HR of 0.28. In HRD, the improvement was less strik-
ing but still resulted in a significant HR of 0.48. This is comparable to
the PFS benefit seen with use of KRD in HRD compared to RD (HR 0.7,
P < .05) in the ASPIRE trial [12] as well as the ELOQUENT-2 trial com-
paring elotuzumab with RD to RD alone with a HR of 0.76 in del(17p)
(both P <.05) and 0.56 in t(4:14) patients [13]. Overall, the PFS advan-
tage with Dara combinations in the RRMM seems favorable or at least
comparable to other regimens commonly used for relapsed disease.

While this study could not definitively show benefit of Dara in ND
HRD, the admittedly smaller sample size resulted in wide confidence
intervals. Another potential reason is that the relapsed/refractory
studies (POLLUX and CASTOR) both have doublets in the control arm,
which are inferior to triplets. In NDMM, the CASSIOPEIA and ALCY-
ONE trial control arms are triplets leading to comparable outcomes to
a four-drug combination in HRD. Since patients with NDMM are more

chemo-sensitive regardless of cytogenetic risk, doublets (such a RD) or
regimens without either IMIDs or Pls (such as VMP) perform better as
compared to the relapsed/refractory patients with more pronounced
effects.

In conclusion, our analysis shows that while clearly efficacious in
SRD and RR HRD, the role of Dara in ND HRD is less clear. Prelimi-
nary data from the GRIFFIN and MASTER trials show higher rates of
deep responses and MRD negativity with Dara + VRD compared to
VRD alone and high rates of deep responses and MRD negative with
Dara + KRD, respectively [14, 15]. Stratification by cytogenetic group
is eagerly awaited and will enhance the power of this study, perhaps

leading to a definitive answer.

ACKNOWLEDGEMENTS

Dr. Premkumar was funded by a Conquer Cancer Foundation of ASCO
Young Investigator Award and a T32 Training Award (T32CA203703).
Funding for Dr. Premkumar provided salary support during work on
this study.

AUTHOR CONTRIBUTIONS

Dr. Vikram Premkumar and Dr. Divaya Bhutani had full access to all the
data in the study and takes responsibility for the integrity of the data
and the accuracy of the data analysis. All authors were associated with
the study concept and design, acquisition, analysis, and interpretation
of data. Premkumar and Bhutani drafted the manuscript. Premkumar,
Bhutani, and Lentzsch critically revised the manuscript for important
intellectual content. Pan performed the statistical analysis. Bhutani and
Lentzsch supervised the study.

CONFLICTS OF INTEREST

The Conquer Cancer Foundation and the National Institutes of Health
had no role in the design and conduct of the study; collection, man-
agement, analysis, and interpretation of the data; preparation, review,
or approval of the manuscript; and decision to submit the manuscript
for publication. VP has no conflicts of interest. SP has no conflicts of
interest. SL is a shareholder of Caelum Biosciences and has received
consultant fees from Caelum Biosciences, Bayer, AbbVie, Janssen,
Proclara, and Takeda and receives research funding from Karyopharm

and Sanofi. DB serves on the advisory board for Sanofi.

ORCID

Vikram Premkumar "= https://orcid.org/0000-0002-2871-8394

REFERENCES

1. Palumbo A, Avet-Loiseau H, Oliva S, Lokhorst H, Goldschmidt H, Rosi-
nol L, et al. Revised international staging system for multiple myeloma:
a report from international myeloma working group. J Clin Oncol
2015;33(26):2863-2869.

2. Bergsagel L, Mateos M, Gutierrez N, Rajkumar S, San-Miguel J.
Improving overall survival and overcoming adverse prognosis in

FIGURE 1 A-D, Forest plots for patients with NDMM and RRMM. A, NDMM patients with standard risk disease; B, NDMM patients with high
risk disease; C, RRMM patients with standard risk disease; D, RRMM patients with high risk disease. Treatment effect (TE), treatment effect
standard error (seTE), hazard ratios (HR), and their 95% confidence intervals (Cl) are also displayed


https://orcid.org/0000-0002-2871-8394
https://orcid.org/0000-0002-2871-8394

PREMKUMARET AL.

10.

the treatment of cytogenetically high-risk multiple myeloma. Blood
2013;121(6):884-892.

. Lokhorst H, Plesner T, Laubach J, Nahi H, Gimsing P, Hansson M,

et al. Targeting CD38 with daratumumab monotherapy in multiple
myeloma. N Engl J Med 2015;373(13):1207-1219.

. Palumbo A, Chanan-Khan A, Wiesel K, Nooka A, Masszi T, Beksac

M, et al. Daratumumab, bortezomib, and dexamethasone for multiple
myeloma. N Engl J Med 2016;375:754-766.

. Dimopoulos M, Oriol A, Nahi H, San-Miguel J, Bahlis N, Usmani S,

et al. Daratumumab, lenalidomide, and dexamethasone for multiple
myeloma. N Engl J Med 2016;375:1319-1331.

. Dimopoulos A, San-Miguel J, Belch A, White D, Benboubker L,

Cook G, et al. Daratumumab plus lenalidomide and dexametha-
sone versus lenalidomide and dexamethasone in relapsed or refrac-
tory multiple myeloma: updated analysis of POLLUX. Haematologica
2018;103(12):2088-2096.

. Spencer A, Lentzsch S, Wiesel K, Avet-Loiseau H, Mark T, Spicka |, et al.

Daratumumab plus bortezomib and dexamethasone versus borte-
zomib and dexamethasone in relapsed or refractory multiple myeloma:
updated analysis of CASTOR. Haematologica 2018;103(12):2079-
2087.

. Mateos M, Dimopoulos M, Cavo M, Suzuki K, Jakubowiak A, Knop S,

et al. Daratumumab plus bortezomib, melphalan, and prednisone for
untreated myeloma. N Engl J Med 2018;378:518-528.

. Facon T, Kumar S, Plesner T, Orlowski R, Moreau P, Bahlis N, et al.

Daratumumab plus lenalidomide and dexamethasone for untreated
myeloma. N Engl J Med 2019;380:2104-2115.

Moreau P, Attal M, Hulin C, Arnulf B, Belhadj K, Benboubker L,
et al. Bortezomib, thalidomide, and dexamethasone with or without
daratumumab before and after autologous stem-cell transplantation
for newly diagnosed multiple myeloma (CASSIOPEIA): a randomised,
open-label, phase 3 study. Lancet 2019;394(10192):29-38.

11.

13.

14.

15.

WiLEY--2

Durie B, Hoering A, Abidi M, Rajkumar S, Epstein J, Kahanic S, et al.
Bortezomib with lenalidomide and dexamethasone versus lenalido-
mide and dexamethasone alone in patients with newly diagnosed
myeloma without intent for immediate autologous stem-cell trans-
plant (SWOG S0777): a randomised, open-label, phase 3 trial. Lancet
2017;389(10068):519-527.

. Stewart A, Rajkumar S, Dimopoulos M, Masszi T, Spicka |, Oriol A, et al.

Carfilzomib, lenalidomide, and dexamethasone for relapsed multiple
myeloma. N Engl J Med 2015;372:142-152.

Lonial S, Dimopoulos M, Palumbo A, White D, Grosicki S, Spicka |, et al.
Elotuzumab therapy for relapsed or refractory multiple myeloma. N
EnglJMed 2015:373:621-631.

Voorhees P, Kaufman J, Laubach J, Sborov D, Reeves B, Rodriguez C,
et al. Depth of response to daratumumab (DARA), lenalidomide, borte-
zomib, and dexamethasone (RVd) improves over time in patients (pts)
with transplant-eligible newly diagnosed multiple myeloma (NDMM):
Griffin study update. Blood 2019;134(suppl 1):691.

Costa L, Chhabra S, Godby K, Medvedova E, Cornell R, Hall
A, et al. Daratumumab, carfilzomib, lenalidomide and dexam-
ethasone (Dara-KRd) induction, autologous transplantation and
post-transplant, response-adapted, measurable residual disease
(MRD)-based dara-Krd consolidation in patients with newly diag-
nosed multiple myeloma (NDMM). Blood 2019;134(suppl 1):
860.

How to cite this article: Premkumar V, Pan S, Lentzsch S,
Bhutani D. Use of daratumumab in high risk multiple myeloma:
A meta-analysis. eJHaem. 2020;1:267-271.
https://doi.org/10.1002/jha2.47


https://doi.org/10.1002/jha2.47

	Use of daratumumab in high risk multiple myeloma: A meta-analysis
	Abstract
	1 | INTRODUCTION
	2 | PATIENTS AND METHODS
	2.1 | Study identification and selection
	2.2 | Outcome measures
	2.3 | Statistical analysis

	3 | RESULTS
	4 | DISCUSSION
	ACKNOWLEDGEMENTS
	AUTHOR CONTRIBUTIONS
	CONFLICTS OF INTEREST
	ORCID
	REFERENCES


