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Daratumumab

Abstract

Multiple myeloma is a proliferative disorder of plasma cells in the bone marrow with excessive
monoclonal protein production. Despite the evolution of multiple drugs and management strategies
including maintenance and autologous stem cell transplantation, the long-term results still remain
undesirable. Those patients with double refractoriness to immunomodulatory drugs and proteosome
inhibitors have dismal prognosis and rarely get back into durable remission. The identification of
CD38 as a therapeutic target for multiple myeloma resulted in the clinical development of anti-CD38
antibodies. Daratumumab is an IgGl human monoclonal antibody that binds to the CD38 protein.
The implementation of daratumumab in clinical practice is widely considered as a significant
milestone in the management of multiple myeloma. The salient pharmacological aspects and clinical
evolution of the drug are briefly discussed in this review.
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Introduction

Multiple myeloma is an incurable plasma
cell dyscrasia. In India, the age-adjusted

incidence rates of multiple myeloma
are 1.13 and 0.81/100,000 men and
women,  respectively.l!!  Despite  the

advances in treatment with the use of
immunomodulatory drugs (IMiDs) and
proteosome inhibitors (PIs), patients with
multiple myeloma typically have multiple
relapses. Hence, there is a continuous
requirement of new drugs which can
increase the depths and durations of
responses and can probably attempt
at reversing the incurable nature of
the disease. Since the first approval of
daratumumab monotherapy in relapsed
refractory multiple myeloma in November
2015, it has come a long way in addressing
some of these unmet needs in multiple
myeloma treatment.

Mechanism of Action and Essential
Pharmacology

CD38 is a transmembrane glycoprotein
receptor which is highly expressed on the
surface of plasma cells and is involved in
multiple functions including cell adhesion,
signaling, and modulation of enzymatic
activities. Daratumumab after binding to
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CD38 causes cell death through various
mechanisms as illustrated in Figure 1.3

Daratumumab elimination exhibits
nonlinear characteristics, suggesting the
target-mediated drug deposition.’]  The
half-life increases with increasing doses
and multiple doses, and the clearance
at a dose of 16 mg/kg was estimated at
9.0 £ 4.3 days after the first dose and at
10.6 + 9.0 days after varying numbers of
repeated doses in the GENS501 study.l®
The elimination half-life using a specific
pharmacokinetic model was found to be
21 days.[ The pharmacokinetics also varies
depending on whether daratumumab is
given as a single agent or in combination.
The minimum effective dose to achieve
the required target saturation and overall
response rates is 16 mg/kg.! Clinically
relevant drug interactions are unknown at
present.¥! Daratumumab can also be safely
administered regardless of the baseline
renal and hepatic functions.?!"

Indications

The Food and Drug Administration-approved

indications are:

a. Relapsed refractory myeloma — In
combination with Rd (lenalidomide
and dexamethasone — Daratumumab,
lenalidomide, dexamethasone [DRd]
regimen) or Vd (bortezomib and
dexamethasone - Daratumumab,
bortezomib, dexamethasone regimen),
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Table 1: Major trials which led to Food and Drug Administration approval of various indications

Trial (phase) Key patient characteristics  Intervention ORR PFS (months) Comments and approvals

GEN 501 (I-ID  n=42 Single agent  36% PFS-5.6 Established safety profile
Median of four lines of prior and effective dose
treatment

SIRIUS (1)1 n=106 Single agent  29.2% PFS - 3.7 GEN 501 and SIRIUS led

Median of five lines of prior to approval of single-agent

treatment daratumumab

80% after ASCT

POLLUX (IIH)"*  n=569 DRd versus  93% versus 76% 30 PFS of 58 versus ~ MRD negative - 27%
All received one or more lines Rd (P<0.001) 38% (P<0.0001) versus 5%
Approval of DRd for at
least one prior therapy
CASTOR (IIDI3 n=498 DVd versus  85% versus 63% PFS - 16.7 versus Approval of DVd after at
Median of two previous lines vd (P<0.001) 7.1 (P<0.0001) least one line
EQUULEUS (Ib)!" n=103 DPd ORR - 66% PFS-9.9 Approval of DPd after two

89% - refractory to >VGPR - 48% lines including R and PI

lenalidomide >CR -22%

71% - double refractory

ALCYONE (I n=706 DVMP versus 91 versus 74%  PFS - NR versus Approval of DVMP as 1*

Transplant ineligible VMP (P<0.0001) 18.1 (P<0.0001) line? in transplant-ineligible

. patients
I**line
MAIA (I1D!e! n=737 DRd versus  93% versus 81% PFS - NR versus MRD negativity - 34%

Transplant ineligible Rd 31.9 (P<0.0001) versus 7%

1* line Approval of DRd as 1*
line in transplant-ineligible
patients

CASSIOPEIA n=1085 DVtd versus CR -39 versus  NR versus NR Approval of DVTd in
Imtn 1* line VTd 26% (P<0.0001) HR -047 (95%ClI transplant-eligible patients

Transplant eligible

Four cycles before ASCT and
two cycles after ASCT

0.33-0.67, P<0.0001)

as 1 line

n—Total number of patients; ORR — Overall response rate; PFS — Progression-free survival; NR — Not reached; MRD — Minimal residual disease;
ASCT - Autologous stem cell transplant; VGFR — Very good partial response; CR — Complete response; HR — Hazard ratio; Rd — Lenalidomide,
dexamethasone; DRd — Daratumumab, lenalidomide, dexamethasone; Vd — Bortezomib, dexamethasone; DVd — Daratumumab, bortezomib,
dexamethasone; DPd — Daratumumab, pomalidomide, dexamethasone; VTd — Bortezomib, thalidomide, dexamethasone; DVTd — Daratumumab,
bortezomib, thalidomide, dexamethasone; VMP— Bortezomib, melphalan, prednisone; DVMP — Daratumumab, bortezomib, melphalan, prednisone

Indirect action
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effect

immunomodulatory
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Figure 1: Mechanisms of action of daratumumab
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after at least one prior therapy or with Pd (pomalidomide
and dexamethasone — Daratumumab, pomalidomide,
dexamethasone regimen) after at least two prior therapies

. Relapsed refractory myeloma — As monotherapy for the

treatment of patients with multiple myeloma who have
received at least three prior lines of therapy including
a PI and an IMiD or who are double refractory to a PI
and an IMiD

First-line therapy — In combination with VTd
(bortezomib, thalidomide, and dexamethasone — DVTd)
in newly diagnosed patients who are eligible for
autologous stem cell transplant (ASCT)

. First-line therapy — In combination with Rd (as DRd) or

in comibination with VMP (Daratumumab, bortezomib,
melphalan, prednisone regimen - DVMP) for patients with
newly diagnosed multiple myeloma who are ineligible for
ASCT.
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Table 2: Commonly used schedules for daratumumab
Regimens Schedule
Single agent 8 weekly doses (weeks 1-8), 8 two weekly
doses (weekly 9-24), and four weekly doses
thereafter till progression

Combination
chemotherapy
DVd D-16 mg/kg weekly for 10 doses, 3 weekly until
(3 weekly cycle) the end of bortezomib, and 4 weekly thereafter
till progression
V-13mg/m?day1,4,8, 11
d-20mgonday1,2,4,5,8,9,11,and 12
DRd D - 16 mg/kg once weekly during cycles 1 and 2,
(4 weekly cycle) 2 weekly during cycles 3 through 6 and 4 weekly
thereafter till progression
R - Lenalidomide 25 mg on days 1-21
d-40 mgondays 1,8, 15and 21
Schedule for monotherapy and examples for 3 weekly and 4 weekly
combination regimens. DRd — Daratumumab, lenelidomide,
dexamethasone; DVd — Daratumumab, bortezomib, dexamethasone

Table 3: Major adverse events with monotherapy
Adverse events Any grade, n (%) Grade 3-4, n (%)

Hematological
Anemia 42 (28.4) 26 (17.6)
Thrombocytopenia 32 (21.6) 21(14.2)
Neutropenia 31(20.9) 15 (10.1)
Nonhematological
Fatigue 62 (41.9) 3(2)
Nausea 44 (29.7) 0
Cough 38 (25.7) 0
URTI 32 (21.6) 1(0.7)

URTI — Upper respiratory tract infection

Clinical efficacy — major trials [Table 1]
Dosage and administration

Vial strength — 100 mg/5 ml and 400 mg/20 ml.

* Premedication — Premedicate with a corticosteroid
(methylprednisolone at 100 mg IV or dexamethasone
at 20 mg IV), antihistamine (diphenhydramine at
25-50 mg PO or IV), and oral acetaminophen at
650—-1000 mg. These should be administered 30-60 min
before the infusion

* Administration — The infusion set should be fitted with
a flow regulator and an inline low protein-binding
polyethersulfone filter (0.2 um). The infusion bag
should not be shaken at any point of time

» First infusion — Administer daratumumab at 16 mg/kg
(in 1000 ml), starting at 50 ml/h. It can be increased at
a rate increment of 50 ml/h to a maximum of 200 ml/h

* Subsequent infusions - In 500 ml, starting at 100 ml/h.
It can be escalated by a rate increment of 50 m/h to a
maximum of 200 m/h

» Postinfusion medication — Administer an oral
corticosteroid (20-mg prednisolone) on each of the

2 days after the infusion. Prophylaxis against herpes
zoster reactivation should be initiated within 1 week
of the first infusion, and it has to be continued for
3 months after the last dose. Postinfusion medication is
only for the 1* cycle unless otherwise indicated

* The commonly used schedules of daratumumab are
given in Table 2.

Adverse Events

Around 50% of the patients will develop infusion-related
reactions (IRRs) which are mostly of Grade 1 and 2
and it rarely results in drug discontinuation.”! Apart
from IRRs, it is a relatively safer drug to administer
and the major adverse events noted in the 148 patients
who received daratumumab monotherapy are listed
in Table 3.8 In randomized trials involving
multidrug regimens, the daratumumab combinations
resulted in increased cytopenias (mainly neutropenia/
thrombocytopenia) in majority of the trials!"*'*! and
increased infection rates in some trials,!'®!”! but none were
considered to be clinically significant. No dose reductions
are recommended for toxicities. It should be permanently
discontinued after a Grade 4 infusion reaction. Dose
adjustments are not required for hepatic dysfunction and
for a creatine clearance of 15-89 ml/min.

Special Considerations
Interference with serological testing

The binding of daratumumab to red blood cells (RBCs)
which also expresses CD38 can result in false-positive
indirect antiglobulin tests, and it can prevent the
identification of antibodies and can cause a delay
in the issue of compatible products from blood
banks."”! Daratumumab can result in positive indirect
antiglobulin tests up to 6 months after exposure.?”
Dithiothreitol (DTT) is an agent which can remove and
nullify the effects of daratumumab to serological testing.
Hence, treating the RBCs with DTT can help in the issue
of the safer blood products to daratumumab recipients.
Kell antigen-negative blood products are recommended
for daratumumab recipients as it can cause destruction
of Kell antigens.?!! Other approaches suggested for
nullifying the daratumumab effect include the addition
of soluble CD38 or antidaratumumab idiotypic
antibodies.*?

Interference with determination of complete response

While doing electrophoresis and immunofixation for
response assessment in IgG kappa multiple myelomas,
false-positive results can occur as daratumumab is an
IgG kappa antibody. This can be avoided by performing
response assessment using serum-free light chain assay,
daratumumab-specific immunofixation electrophoresis, or
mass spectroscopy.?2
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Cost in India

Approximately 1.5 lakh rupees for 800 mg.

Conclusion

Daratumumab is one of the path-breaking drugs in the field
of multiple myeloma therapeutics. The activity has been
demonstrated in almost all lines of myeloma therapy except
maintenance. The addition of daratumumab to conventional
regimens has improved the depth and sustainability of
response and improved survivals in majority of the studies.
The high cost is the only factor which is precluding the
regular use in routine clinical practice in the Indian settings.
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