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Introduction: Daratumumab is a CD38-targeting monoclonal antibody with established effi-

cacy and safety in patients with relapsed or refractory multiple myeloma (RRMM). We  report

results of an early access protocol (EAP) of daratumumab monotherapy for RRMM in a cohort

of  Brazilian patients.

Methods: Patients with RRMM and ≥3 prior lines of therapy, including a proteasome inhibitor

(PI)  and an immunomodulatory drug (IMiD), or who were double refractory to both a PI

and IMiD received daratumumab, 16 mg/kg, intravenously weekly for 8 weeks, biweekly

for  16 weeks, and every 4 weeks thereafter until disease progression, unacceptable toxi-

city,  loss of clinical benefit, or study conclusion or if daratumumab became available with

reimbursement.

Results: Forty-nine patients received ≥1 dose of daratumumab. The median (range) duration

of  treatment was 6.4 (0.3−11.8) months, with a median (range) of 8 (1−13) treatment cycles.
Grade 3/4 treatment-emergent adverse events (TEAEs) were reported in 38.8% of patients,

most frequently neutropenia and pneumonia (10.2% each). Seven (14.3%) patients discontin-

ued treatment due to TEAEs; 3 patients discontinued due to daratumumab-related TEAEs.

Serious TEAEs occurred in 38.8% of patients. Infusion-related reactions were reported in

� These data were previously presented in part at the 17th International Myeloma Workshop; 12–15 September 2019; Boston, Mas-
achusetts.
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25 (51.0%) patients, were primarily grade 1/2, and the majority (23 patients) occurred during

the  first infusion. Twenty (40.8%) patients achieved a partial response or better; median

progression-free survival was 8.25 (95% confidence interval, 5.55–17.54) months.

Conclusion: In this EAP, daratumumab monotherapy in Brazilian patients showed a safety

and efficacy profile consistent with clinical studies of daratumumab monotherapy in

patients with heavily pretreated RRMM.

ClinicalTrials.gov identifier: NCT02477891.

©  2020 Associação Brasileira de Hematologia, Hemoterapia e Terapia Celular. Published

by  Elsevier Editora Ltda. This is an open access article under the CC BY-NC-ND license
Introduction

Over the past 2 decades, 5-year survival rates for patients
with multiple myeloma (MM)  have markedly improved in
the United States and Europe with the introduction of
novel immunomodulatory drugs (IMiDs; eg, thalidomide and
lenalidomide) and proteasome inhibitors (PIs; eg, bortezomib
and carfilzomib).1–3 In Brazil and other Latin American coun-
tries, similar survival trends have been reported for patients
with MM4; however, access to new treatments may be delayed
due to cost concerns or resource limitations.5,6 The efficacy of
MM treatment is substantially reduced following the first line
of therapy, and progression-free survival (PFS) is poor among
patients with relapsed or refractory MM (RRMM).5 Access to
novel therapies and improvement of outcomes among Latin
American patients with RRMM remains an unmet need.

Daratumumab is a human IgG� monoclonal anti-
body targeting CD38 with a direct on-tumor7–10 and
immunomodulatory11–13 mechanism of action. The effi-
cacy and safety of daratumumab (16 mg/kg intravenous)
monotherapy in patients with heavily pretreated RRMM was
investigated in the open-label phase 1/2 GEN501 and phase
2 SIRIUS studies after median durations of follow-up of 10.2
months and 9.3 months, respectively.14,15 In a combined
analysis of GEN501 and SIRIUS (median follow-up: 20.7
months), daratumumab achieved an overall response rate
of 31.1%, median duration of response was 7.6 months, and
median overall survival was 20.1 months.16 Daratumumab
demonstrated a tolerable safety profile with no new safety
concerns identified with longer follow-up.16 The addition of
daratumumab to standard-of-care regimens in subsequent
phase 3 clinical trials demonstrated superior clinical effi-
cacy versus standard of care alone across lines of therapy,
including patients with RRMM who have received at least
1 prior line of therapy,17,18 as well as patients with newly
diagnosed MM (NDMM) who are eligible or ineligible for
autologous stem cell transplant.19–21 Based on the results
of these studies, daratumumab is approved for use in many
countries as monotherapy for heavily pretreated RRMM and in
combination with standard-of-care regimens for NDMM and
RRMM.22 Daratumumab was approved in Brazil as monother-
apy for heavily pretreated RRMM and in combination with

bortezomib/dexamethasone for patients with RRMM with at
least 1 prior line of therapy in January 2017. Subsequently,
daratumumab was approved in Brazil in combination with
lenalidomide/dexamethasone for patients with RRMM with
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

at least 1 prior line of therapy, in combination with lenalido-
mide/dexamethasone or bortezomib/melphalan/prednisone
for transplant-ineligible patients with NDMM, and in com-
bination with bortezomib/thalidomide/dexamethasone for
transplant-eligible patients with NDMM.6

Despite the established benefit of daratumumab in patients
with RRMM and NDMM, not all patients are eligible for inclu-
sion in ongoing daratumumab clinical trials or have access
to commercially available daratumumab. MMY3010 is a mul-
ticenter, open-label early access treatment protocol (EAP;
ClinicalTrials.gov Identifier: NCT02477891) with the objective
of providing early access to daratumumab monotherapy for
eligible patients with heavily pretreated RRMM while collect-
ing additional safety data. Results from MMY3010 patient
cohorts from the United States, Spain, Italy, Russia, and the
United Kingdom were consistent with the GEN501 and SIRIUS
clinical trials of daratumumab monotherapy and confirmed
the safety profile of daratumumab in patients with heavily
pretreated RRMM.14,15,23,24 Here, we present findings from the
Brazilian cohort of MMY3010.

Methods

Patients

Patients were aged ≥18 years with documented MM and evi-
dence of disease progression on or after the most recent
prior treatment regimen as defined by International Myeloma
Working Group (IMWG) criteria25,26; had an Eastern Coop-
erative Oncology Group performance status score of 0–2;
had received ≥3 prior lines of therapy, including a PI and
an IMiD in any order during the course of treatment, or
were double refractory to both a PI and an IMiD;  resided in
areas where daratumumab was not yet commercially avail-
able through local healthcare providers; had not been enrolled
in another daratumumab study; and were not eligible for
or did not have access to enrollment in another ongoing
clinical study of daratumumab. Patients were excluded from
the study if they had known chronic obstructive pulmonary
disease with a forced expiratory volume in 1 s <50% of pre-
dicted normal, known moderate or severe persistent asthma
within the past 2 years or current uncontrolled asthma, or

clinically significant cardiac disease. Other exclusion crite-
ria were absolute neutrophil count ≤0.5 × 109/L, hemoglobin
level ≤7 g/dL (≤4 mmol/L), platelet count <50 × 109/L, ala-
nine aminotransferase level ≥2.5 × upper limit of normal

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Table 1 – Patient Demographics and Baseline
Characteristics.

N = 49

Age, y
Median (range) 65.0 (50−81)
Category, n (%)

18-<65 24 (49.0)
65-<75 21 (42.9)
≥75 4 (8.2)

Sex, n (%)
Male 26 (53.1)
Female 23 (46.9)

Race, n (%)
White 26 (53.1)
Black or African American 5 (10.2)
Asian 1 (2.0)
Other 6 (12.2)
Unknown 7 (14.3)
Not reported 4 (8.2)

Baseline ECOG PS score, n (%)
N 48
0 19 (39.6)
1 25 (52.1)
2 4 (8.3)

Creatinine clearance, mL/min
N 47
Median (range) 68.2 (18.4−146.2)
Category, n (%)

≥90 12 (25.5)
60-<90 15 (31.9)
30-<60 14 (29.8)
15-<30 6 (12.8)
<15 0 (0.0)

Hemoglobin, g/L
N 46
Median (range) 104.8 (63.0−161.0)
Category, n (%)

<80 6 (13.0)
80−100 12 (26.1)
>100 28 (60.9)

Platelet count, 109/L
N 46
Median (range) 59.0 (0−387.0)
Category, n (%)

<75 24 (52.2)
≥75 22 (47.8)
hematol transfus cell th

ULN), total bilirubin level ≥2 × ULN, creatinine clearance
20 mL/min/1.73 m2, potassium level <3.0 mEq/L, or corrected
erum calcium level >14.0 mg/dL (>3.5 mmol/L).

tudy  design  and  treatment

MY3010 is a multicenter open-label EAP for daratumumab
onotherapy. The protocol and amendments were approved

y an independent ethics committee or institutional review
oard, and the study was conducted according to the ethi-
al principles that originated in the Declaration of Helsinki,
urrent International Conference on Harmonization and Good
linical Practice guidelines, and applicable regulatory and
ountry-specific requirements. All patients provided written
nformed consent.

Daratumumab (16 mg/kg) was administered intravenously
IV) every week for 8 weeks (Cycles 1–2), every 2 weeks
or 16 weeks (Cycles 3–6), and every 4 weeks thereafter in
8-day cycles until disease progression, loss of clinical ben-
fit, unacceptable toxicity, or study conclusion (enrollment
losure upon receipt of health authority approval of daratu-
umab in Brazil) or if daratumumab became available with

eimbursement. To reduce the incidence of infusion-related
eactions (IRRs), patients received the following pre-infusion

edications approximately 1 h before daratumumab infusion:
cetaminophen (650−1000 mg  IV or orally), an antihistamine
diphenhydramine 25−50 mg  IV or orally, or equivalent), and

ethylprednisolone (100 mg  IV for the first and second infu-
ion, 60 mg  IV for subsequent infusions). For the prevention of
elayed IRRs, all patients received corticosteroid orally (20 mg
f methylprednisolone or equivalent) on the 2 days following
ll daratumumab infusions. For patients with a higher risk of
espiratory complications, the following post-infusion medi-
ations were considered: an antihistamine (diphenhydramine
5−50 mg  or equivalent), a short-acting �2-adrenergic recep-
or agonist (eg, salbutamol aerosol), and control medications
or lung disease (eg, inhaled corticosteroids with or with-
ut long-acting �2-adrenergic receptor agonists for patients
ith asthma; long-acting bronchodilators such as tiotropium
r salbutamol with or without inhaled corticosteroids for
atients with chronic obstructive pulmonary disease).

ssessments  and  statistical  analyses

afety evaluations included monitoring treatment-emergent
dverse events (TEAEs) that were serious adverse events
SAEs), grade ≥3 TEAEs, and TEAEs of special interest (bron-
hospasm and IRRs). The incidence, severity, and type of
EAEs, as well as the relationship of TEAEs to the study drug
nd any action taken in response to TEAEs, were reported.

The analysis population included all patients who received
t least 1 dose of daratumumab. Unless otherwise specified,
ontinuous endpoints were summarized using descriptive
tatistics; categorical endpoints were summarized using
requencies and percentages. Treatment exposure and rea-

ons for discontinuation of study treatment were tabulated.
nvestigator-assessed best disease responses were based on
MWG  criteria.27 The Kaplan–Meier method was used to ana-
yze PFS based on investigator-assessed disease progression.
ECOG PS: Eastern Cooperative Oncology Group performance status.

Results

Patient  demographics  and  baseline  characteristics

Between 13 September 2016 and 9 May 2017, a total of 49
patients were enrolled at 6 study sites in Brazil and received
≥1 dose of daratumumab. Patient demographics and base-
line characteristics are shown in Table 1. Median age was 65.0
years, approximately half (53.1%) of the patients were male,
and all patients received ≥3 prior lines of therapy.
Patient  disposition  and  treatment  exposure

The median (range) duration of follow-up was 11.1 (0.6–17.5)
months. At the time of the analysis, 31 (63.3%) patients had
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Table 2 – Treatment Exposure and Infusion Time.

N = 49

Duration of treatment, mo
Median (range) 6.4 (0.3−11.8)
Mean (SD) 6.4 (4.2)

Number of treatment cycles
Median (range) 8.0 (1−13)
Mean (SD) 7.7 (4.7)

Total number of daratumumab infusions
Median (range) 17.0 (2−23)
Mean (SD) 15.1  (7.2)

Relative dose intensity, %
Median (range) 100 (70.8−116.9)
Mean (SD) 99.7 (5.2)

Duration of infusion,a h
First infusion

Median (range) 7.2 (4.8−14.0)
Mean (SD) 8.0 (1.7)

Second infusion
Median (range) 4.3 (3.0−8.0)
Mean (SD) 4.9 (1.2)

All subsequent infusions
Median (range) 3.5 (1.8−7.2)
Mean (SD) 3.6 (0.5)

SD: standard deviation.
a Duration of infusion includes both actual infusion time and inter-

ruption time, if any.

Table 3 – Most Common Grade 3 or 4 TEAEs.

N = 49

Patients with grade 3/4 TEAE, n (%) 19 (38.8)
Hematologic, n (%)

Neutropenia 5 (10.2)
Anemia 4 (8.2)
Thrombocytopenia 4 (8.2)
Bone marrow failure 2 (4.1)

Nonhematologic, n (%)
Pneumonia 5 (10.2)

Table 4 – Most Common Any-Grade and Grade 3 or 4
IRRs.

N = 49

Any grade Grade 3/4

Patients with IRR, n (%) 25 (51.0) 2 (4.1)
Dyspnea 11 (22.4) 0 (0.0)
Cough 4 (8.2) 0 (0.0)
Pyrexia 4 (8.2) 0 (0.0)
Throat irritation 3 (6.1) 0 (0.0)
Chills 3 (6.1) 0 (0.0)
Bronchospasm 2 (4.1) 0 (0.0)
Nasal obstruction 2 (4.1) 0 (0.0)
Hypertension 2 (4.1) 1 (2.0)
Hypoxia 1 (2.0) 1 (2.0)

Shown are any-grade IRRs occurring in ≥2 patients and/or grade 3
or 4 IRRs occurring in ≥1 patient.
IRR: infusion-related reaction.
Shown are grade 3 or 4 TEAEs occurring in ≥2 patients.
TEAE: treatment-emergent adverse event.

discontinued study treatment. The most common reasons for
treatment discontinuation were progressive disease (47.0%),
adverse event (AE; 6.1%), loss to follow-up, and patient with-
drawal (4.1% each).

The median (range) duration of treatment was 6.4 (0.3–11.8)
months, and patients received a median (range) of 8 (1−13)
treatment cycles (Table 2). The median relative dose intensity
was 100%. The median duration of daratumumab infusions
decreased from the first (7.2 h) to second infusion (4.3 h) and
all subsequent infusions (3.5 h).

Safety

Grade 3 or 4 TEAEs were reported in 19 (38.8%) patients
(Table 3). The most frequently reported grade 3 or 4 TEAEs

(≥5% of patients) were neutropenia and pneumonia (10.2%
each) followed by anemia and thrombocytopenia (8.2% each).
Seven (14.3%) patients discontinued therapy due to TEAEs; 3
(6.1%) patients discontinued therapy due to TEAEs that were
deemed related to daratumumab and included bone marrow
failure, deep vein thrombosis, febrile neutropenia, hypoten-
sion, neutropenia, sepsis, and shock (n = 1 [2.0%] each). Seven
(14.3%) patients had a TEAE with a fatal outcome; 2 (4.1%)
patients experienced a TEAE with a fatal outcome that was
deemed related to daratumumab. Of the 2 patients with
daratumumab-related TEAEs with fatal outcome, 1 patient
had a fatal AE of bone marrow failure, which was within 30
days of the last dose of daratumumab, and 1 patient had a fatal
outcome from AEs of febrile neutropenia, deep vein thrombo-
sis, hepatic failure, sepsis, and shock, all of which were within
30 days of the last dose of daratumumab.

SAEs were reported in 19 (38.8%) patients, with 14 (28.6%)
patients experiencing grade 3 or 4 SAEs. The most common
(occurring in ≥2 patients) any-grade SAEs were pneumonia
(10.2%), bone marrow failure, febrile neutropenia, chest pain,
deep vein thrombosis, hypertension, and dyspnea (4.1% each).
The most common (≥2 patients) grade 3 or 4 SAEs were pneu-
monia (10.2%) and bone marrow failure (4.1%).

IRRs were reported in 25 (51.0%) patients and were pri-
marily grade 1 or 2 in severity (Table 4). The most frequently
reported IRRs (≥5% of patients) were dyspnea (22.4%), cough
and pyrexia (8.2% each), and throat irritation and chills (6.1%
each). Two (4.1%) patients experienced grade 3 or 4 IRRs
(hypoxia and hypertension). The majority of IRRs occurred
during the first infusion (23 patients), with no IRRs reported
during the second infusion and only 2 patients with IRRs dur-
ing subsequent infusions.

Efficacy

An investigator-assessed best response of partial response
or better was achieved by 20 (40.8%) patients, including 11
(22.4%) patients with a partial response and 8 (16.3%) patients
with a very good partial response; 1 (2.0%) patient achieved
a complete response on day 113 of daratumumab treatment
(Figure 1). Minimal response was reported in 2 (4.1%) patients,

and stable disease was observed in 9 (18.4%) patients. Overall
clinical benefit was seen in 31 (63.3%) patients.
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Figure 1 – Investigator-assessed ORR in patients with
RRMM from Brazil.
Note: Response percentages do not add up to ORR due to
rounding.
CR: complete response; ORR: overall response rate; PR:
partial response; RRMM:  relapsed and/or refractory multiple
myeloma; VGPR: very good partial response.

Figure 2 – Progression-free survival in patients with RRMM
from Brazil.
CI: confidence interval; PFS: progression-free survival;
R
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RMM:  relapsed and/or refractory multiple myeloma.

The median investigator-assessed PFS was 8.25 (95% con-
dence interval [CI], 5.55–17.54) months (Figure 2). The
2-month estimated PFS rate was 41.7% (95% CI, 26.9–55.9).

iscussion

he purpose of this EAP was to provide early access to
aratumumab treatment while the medication was not com-
ercially available and to collect additional safety data. The

ata from this EAP for patients with RRMM from Brazil fur-
her support the acceptable safety profile of daratumumab

onotherapy in patients with MM who have received at least
 prior lines of therapy, including a PI and an IMiD, or who are
efractory to both a PI and an IMiD. The safety results from
he current study are consistent with those observed in the

14–16
hase 1/2 GEN501 study and the phase 2 SIRIUS study,
nd no new safety concerns were observed. A small number of
atients discontinued treatment due to daratumumab-related
EAEs, and none of these TEAEs were reported in more  than
 0 2 1 );4  3(4):417–423 421

1 patient. Similar to the daratumumab monotherapy clinical
studies, IRRs were reported in approximately half the patients,
were primarily grade 1 or 2 in severity, and most occurred
during the first infusion. Median durations of daratumumab
infusions were also very similar to those observed in previ-
ous monotherapy trials,22 with infusion durations decreasing
with successive infusions. The safety results for the Brazilian
cohort of the EAP are also comparable to those observed for
other EAP patient cohorts from the United States, Spain, Italy,
Russia, and the United Kingdom.23,24 While patients from the
Brazilian cohort were treated for a longer duration (median
6.4 months) than patients in the United States cohort (median
1.9 months) or the combined cohort of patients enrolled from
Spain, Italy, Russia, and the United Kingdom (median 4.2
months), the incidence of grade 3 or 4 TEAEs (39% vs 50% vs
60%, respectively) and SAEs (39% vs 35% vs 48%, respectively)
was comparable or lower for patients from Brazil.

Although not a primary endpoint of the study, efficacy was
also evaluated as part of the EAP. For the Brazilian cohort
reported here, the overall response rate was approximately
41%, which is higher than the response rate reported in the
combined analysis of the GEN501 and SIRIUS clinical studies
(31%),16 the EAP United States cohort (23%),23 and the com-
bined cohort of patients enrolled from Spain, Italy, Russia, and
the United Kingdom (33%).24 Of note, the majority (84%) of
patients in the pooled GEN501 and SIRIUS population were
refractory to lenalidomide.16 The median PFS (8.25 months)
was also comparable to that observed in the combined analy-
sis of GEN501 and SIRIUS (4.0 months)16 and in the European
and Russian EAP patient cohorts (4.63 months).24

In addition to its demonstrated safety and efficacy as
monotherapy in patients with heavily pretreated RRMM,  dara-
tumumab has also shown significant clinical benefits in
combination with standard-of-care regimens across the MM
disease spectrum. In phase 3 clinical studies (POLLUX, CAS-
TOR, ALCYONE, and MAIA), the addition of daratumumab
to standard-of-care regimens reduced the risk of disease
progression or death by at least 44%, nearly doubled the
rates of complete response or better, and induced a ≥3-fold
increase in minimal residual disease (MRD)–negativity rates
at a 10–5 sensitivity threshold versus standard of care alone in
patients with RRMM and transplant-ineligible NDMM.17,18,20,21

In Part 1 of the phase 3 CASSIOPEIA study, the addition of
daratumumab to bortezomib/thalidomide/dexamethasone as
pretransplantation induction and posttransplantation con-
solidation therapy significantly increased the proportion of
patients achieving deep responses, including MRD  negativ-
ity, and reduced the risk of disease progression or death by
53% compared with bortezomib/thalidomide/dexamethasone
alone.19 Part 2 of CASSIOPEIA is currently underway and is
evaluating the effect of maintenance treatment with daratu-
mumab monotherapy versus observation.

Conclusion
Data from this EAP for patients from Brazil demonstrated a
safety and efficacy profile for daratumumab monotherapy that
was consistent with that observed in clinical studies of dara-
tumumab monotherapy in patients with heavily pretreated
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RRMM.  No new safety concerns were identified. These results
further confirm the safety profile of daratumumab in patients
with RRMM.
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