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CO R R E S POND EN C E

Daratumumab in transfusion-dependent patients with low or
intermediate-1 risk myelodysplastic syndromes

To the Editor:

Myelodysplastic syndromes (MDS) are heterogeneous malignant

hematopoietic stem cell disorders characterized by ineffective

hematopoiesis, peripheral-blood cytopenias, and risk of progression

to acute myeloid leukemia (AML). Treatment for MDS is guided by

risk category (low, intermediate-1, intermediate-2, and high risk)

based on the International Prognostic Scoring System. Most

patients who relapse or are refractory to erythropoiesis-stimulating

agents (ESA) treatment become dependent on red blood cell (RBC)

transfusions.

Myelodysplastic syndromes are associated with bone marrow

inflammation driven by myeloid-derived suppressor cells (MDSCs) and

regulatory T (Treg) cells.
1,2 The MDSCs in patients with MDS express

increased levels of CD38 (data on file) and CD123. Therapies that tar-

get these cells may improve clinical outcomes in MDS. Talacotuzumab

is a humanized monoclonal antibody targeting CD123, and induces

natural killer cell–mediated antibody-dependent cellular toxicity

against CD123+ cells.3 A phase one study established the dose of

talacotuzumab (≥3 mg/kg) and suggested talacotuzumab was safe

with efficacy warranting further evaluation.3

Daratumumab, a human immunoglobulin Gκ monoclonal antibody

targeting CD38 with a direct on-tumor and immunomodulatory mech-

anism of action, is approved as monotherapy and with standard-of-

care treatment for multiple myeloma (MM).4 A preclinical study in

AML xenografts suggested therapeutic potential for daratumumab in

AML cells.5

Based on these data, a proof-of-concept, phase two, random-

ized study was planned to separately evaluate the safety and

efficacy of talacotuzumab and daratumumab in transfusion-

dependent patients with lower-risk MDS who were relapsed or

refractory to ESAs. However, recruitment to the talacotuzumab

arm was closed as a precaution after the first dose in the first

patient resulted in a serious grade four infusion-related reaction

(IRR). This report therefore presents outcomes from patients who

received daratumumab.

This phase two, randomized, multicenter, open-label, study

(ClinicalTrials.gov, NCT03011034) enrolled patients who were

≥18 years of age, had International Prognostic Scoring System low or

intermediate-1 risk MDS, were RBC transfusion dependent, and were

relapsed or refractory to ESA treatment. Complete eligibility criteria

are in supplementary material.

The study was planned to evaluate separately the safety and

efficacy of daratumumab and talacotuzumab by 1:1 randomization.

A protocol amendment enacted April 25, 2017 closed the

talacotuzumab arm as a precaution (see supplementary material for

patient narrative).

The screening phase occurred within 28 days before day 1 of cycle

one. During the treatment phase, patients received daratumumab

(16 mg/kg intravenously) weekly (days 1, 8, 15, and 22) for cycles 1–2,

every 2 weeks (days 1 and 15) for cycles 3–6, and every 4 weeks (day

1) for subsequent cycles (all 28-day cycles). All patients received pre-

infusion medication (see supporting information). Treatment was

allowed to continue without cycle limit given continued patient bene-

fit. An end-of-treatment visit was scheduled within 30 days of the last

dose. In the post-treatment follow-up phase, patients were contacted

every 16 weeks after end-of-treatment until patient discontinuation or

study end. Clinical cut-off was defined as 1 year after the last patient's

first dose date.

The primary endpoint was eight-week transfusion independence

(TI), defined as the absence of RBC transfusions for any eight con-

secutive weeks after the first dose. Additional procedures, end-

points, and details on statistical analyses are provided in supporting

information.

Between March 8, 2017 and January 23, 2019, 34 patients were

enrolled (Figure S1). Of those, 33 patients received daratumumab

and one patient received talacotuzumab before enrollment to

talacotuzumab treatment was discontinued. The following results are

from only patients in the daratumumab arm. Baseline patient charac-

teristics are presented in Table S1. At the clinical cut-off date (January

23, 2019), the median duration of follow-up was 17.1 months (range

14.3–20.2) and the median number of treatment cycles was seven

(range 2–20).

The most common AEs, occurring in ≥15% of patients, included

pyrexia, thrombocytopenia, diarrhea, and asthenia (Table S2). A total

of 21 (63.6%) patients reported grade ≥3 AEs, the most common

being thrombocytopenia (six patients [18.2%]) and neutropenia (five

patients [15.2%]; four patients reported both of these grade ≥3 AEs).

Serious AEs were reported by 15 (45.5%) patients, including pneumo-

nia and pyrexia by three (9.1%) patients each. Daratumumab-related

AEs were reported in 18 (54.5%) patients, three of whom experienced

four serious AEs (diarrhea, autoimmune disorder, respiratory tract

infection, and laryngeal edema). None of the six (18.2%) patient

deaths during the study were within 30 days of the last dose of

daratumumab and none were considered related to daratumumab.

The IRRs were reported in 13 (39.4%) patients who received

daratumumab; all occurred on day 1 of cycle one. Two IRRs

Received: 16 October 2020 Revised: 10 January 2021 Accepted: 11 January 2021

DOI: 10.1002/ajh.26095

Am J Hematol. 2021;1–4. wileyonlinelibrary.com/journal/ajh © 2021 Wiley Periodicals LLC. 1

http://clinicaltrials.gov
http://wileyonlinelibrary.com/journal/ajh
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fajh.26095&domain=pdf&date_stamp=2021-01-31


(hypertension and laryngeal edema) were grade three; the remainder

were grade one or two. No patients discontinued treatment due to

IRRs, and no new safety signals were identified.

Two (6.1%, 95% CI 0.7–20.2%) patients achieved eight-week TI,

and time to eight-week TI was approximately 4–5 weeks after the

first daratumumab infusion. One (3.0%, 95% CI 0.1–15.8%) patient

achieved 24-week TI. The durations of eight-week TI achieved were

16 and 65 weeks, with response in one patient continuing with

ongoing daratumumab treatment at the clinical cut-off date

(Figure S2). Additional details for these two patients can be found

in supplementary information. Additionally, 18 (54.5%) patients met

International Working Group criteria for hematologic improvement-

erythroid response for transfusion reduction. However, responses

were not sustained and most patients required transfusions every

4 weeks. One (3.0%, 95% CI 0.1–15.8%) patient achieved a best

response of complete response (CR) + partial response+marrow CR

based on a decrease in myeloblast percentage (7% at baseline to

2% at study day 175), but at study day 344, disease progression

was reported with a myeloblast percentage increase to 12%. At a

median follow-up of 17.1 months, overall survival data remain

immature. One (3.0%) patient reported progression to AML after

54.7 weeks.

All 33 patients who received daratumumab were included in the

pharmacokinetic, immunogenicity, and biomarker analysis. Serum

daratumumab concentrations accumulated through weekly doses dur-

ing the first two cycles (Figure S3). The mean peak (end of infusion)

serum daratumumab concentration after the first dose at day 1 of

cycle one was 204 (standard deviation, 56.79) μg/mL, and was

2.98-fold higher at the end of the ninth planned infusion (day 1 of

cycle three). No relationship was found between serum daratumumab

concentrations and safety or efficacy (Figures S4 and S5). No patients

were positive for anti-daratumumab antibodies. Immunophenotyping

of peripheral blood revealed an immediate and sustained reduction in

natural killer cell populations and a decrease in CD38+ Treg cells with

daratumumab treatment (Figure 1). The two patients who achieved TI

did not have unusually high or low baseline values for either of these

cell populations.

This study initially aimed to evaluate the safety and efficacy of

daratumumab or talacotuzumab separately for the treatment of MDS

in lower-risk patients who are relapsed or refractory to ESAs, but the

study was amended to enroll patients in only the daratumumab arm.

Evidence for clinical activity of daratumumab in MDS was found in

two patients who achieved the primary endpoint of eight-week

TI. However, this was fewer than the eight patients needed to rule

out a TI rate ≤15%.

The daratumumab safety profile in the current study was consis-

tent with prior results reported for daratumumab monotherapy in

MM.4 Any-grade cytopenias were individually observed in <30% of

patients, and the most common grade ≥3 AEs were thrombocytopenia

and neutropenia. Note, IRRs occurred in 39% of patients who

received daratumumab, all at first infusion. No patient discontinued

the study due to hematologic AEs or IRRs.

Pharmacokinetic analyses demonstrated that serum daratumumab

concentrations did not correlate with TI status or presence of grade ≥3

neutropenia or thrombocytopenia; however, these observations are

based on a limited number of TI patients. Biomarker analysis showed

an expected reduction in natural killer cells and CD38+ Treg cells, con-

sistent with the mechanism of action of daratumumab.4 These reduc-

tions may cause a decrease in bone marrow inflammation, which is

driven by the presence of MDSCs and Treg cells.1,2 The mean

daratumumab trough concentration at the end of weekly dosing in the

current study was slightly lower than that observed in MM studies4;

however, the mean daratumumab concentrations for responders and

non-responders were above the previously identified threshold

required to achieve 99% CD38 target saturation for MM.6 It is possible

that inhibition of the CD38 pathway alone may not be sufficient for

the treatment of MDS.

In this study, a grade four IRR was reported in the single patient

given talacotuzumab, after which this treatment arm was closed. Simi-

lar safety concerns occurred in the phase two SAMBA trial

0

Baseline

500

600

700

1100

100

200

400

300

Visit

A
bs

ol
ut

e 
C

D
16

+
, C

D
56

+
 N

K
 c

el
ls 1000

900

800

C1D15 C2D1 C4D1 C6D1

0.0

Baseline

3.5

4.5
5.0

8.0

0.5

1.5

3.0

2.0

Visit

C
D

38
+
 T

re
g f

re
qu

en
cy

1.0

4.0

5.5

7.0
7.5

6.5
6.0

2.5

C1D15 C2D1 C4D1 C6D1

(A)

(B)

F IGURE 1 CD16+, CD56+ NK cell numbers by visit (A) and
CD38+ Treg frequency by visit (B). (A) CD16+, CD56+ NK cell numbers
are shown at baseline, day 15 of cycle one, and day 1 of cycles two,
four, and six. Baseline absolute CD16+, CD56+ NK cell numbers were
below 400 for patient one and below 200 for patient two. (B) CD38+

Treg frequency is shown at baseline, day 15 of cycle one, and day 1 of
cycles two, four, and six. Baseline CD38+ Treg frequency was below
0.5 for patient one and below 1.5 for patient two. All patients
assigned daratumumab are represented, and each line represents one
patient. CxDx, cycle x day x, where x represents the cycle and day
number; NK, natural killer; Treg, regulatory T cell
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(NCT02992860) of talacotuzumab monotherapy (9 mg/kg dose) in

elderly patients with high-risk MDS or AML, resulting in the early ter-

mination of the trial.

In conclusion, the current study shows that daratumumab was

safe and provided some clinical activity in patients with low-risk to

intermediate-risk MDS who were relapsed or refractory to ESA treat-

ment. Although cytopenias were the most frequently reported grade

three or four AE, the safety profile of daratumumab was consistent

with published data from daratumumab studies in MM.4 The clinical

benefit of daratumumab in MDS was limited, as too few patients

achieved eight-week TI to demonstrate positive proof of concept.
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