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Intravenous daratumumab is approved for the treatment of multiple
myeloma. In part 1 of the PAVO study, a mix-and-deliver subcutaneous
formulation of daratumumab with recombinant human hyaluronidase

PH20 (rHuPH20) was well tolerated, with low rates of infusion-related reac-
tions and an efficacy similar to that of intravenous daratumumab. Part 2 of
PAVO evaluated a concentrated, pre-mixed co-formulation of daratumum-
ab and rHuPH20 (DARA SC). Patients who had received two or more prior
lines of therapy, including a proteasome inhibitor and an immunomodula-
tory drug, were given daratumumab (1,800 mg) and rHuPH20 (30,000 U)
in 15 mL subcutaneously over 3 to 5 minutes as per the approved intra-
venous monotherapy dosing schedule. Primary endpoints were daratu-
mumab trough concentration at the end of weekly dosing (just prior to the
day 1 dose of cycle 3) and safety. Twenty-five patients were enrolled in
PAVO part 2. DARA SC achieved daratumumab trough concentrations
similar to or greater than those achieved with intravenous daratumumab
16 mg/kg. The adverse event profile of DARA SC was consistent with that
of intravenous daratumumab, with no new safety concerns and a lower
infusion-related reaction rate. At a median follow-up of 14.2 months, the
overall response rate was 52%, the median duration of response was 15.7
months, and the median progression-free survival was 12.0 months.
DARA SC 1,800 mg was well tolerated in relapsed/refractory multiple
myeloma, with a low infusion-related reaction rate and reduced adminis-
tration time. Daratumumab serum concentrations following DARA SC
were consistent with those following intravenous dosing, and deep and
durable responses were observed. Based on these results, ongoing studies
are investigating DARA SC in the treatment of multiple myeloma and
other conditions. (ClinicalTrials.gov identifier: NCT02519452).  
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ABSTRACT

Introduction

Daratumumab is a human IgGκ monoclonal antibody targeting CD38 with a
direct on-tumor1-4 and immunomodulatory5-7 mechanism of action. The direct on-
tumor actions of daratumumab are mediated by complement-dependent cytotoxi-



city, antibody-dependent cell-mediated cytotoxicity, anti-
body-dependent cellular phagocytosis, and apoptosis.1-4

The immunomodulatory actions of daratumumab lead to
modulation of the tumor microenvironment, including the
depletion of CD38+ immunosuppressive cells, which may
explain the clonal expansion of cytotoxic T cells, increase
in helper T cells, and increase in granzyme B+ CD8+ T cells
observed following exposure to this drug.5-7

Intravenous (IV) daratumumab 16 mg/kg is approved as
a monotherapy and in combination with bortezomib/dex-
amethasone, lenalidomide/dexamethasone, or pomalido-
mide/dexamethasone (in the USA) in patients with
relapsed or refractory (RR) multiple myeloma (MM).8,9

Daratumumab 16 mg/kg IV is also approved in combina-
tion with bortezomib/melphalan/prednisone or lenalido-
mide/dexamethasone (in the USA) for the treatment of
patients with newly diagnosed MM who are ineligible for
autologous stem cell transplantation, and in combination
with bortezomib/thalidomide/dexamethasone (in the
USA) for patients with newly diagnosed MM who are eli-
gible for autologous stem cell transplantation.8,9 In clinical
studies of daratumumab, the median durations of the first,
second, and subsequent daratumumab IV infusions were
7.0, 4.3, and 3.4 hours (h), respectively.8 For the conven-
ience of patients and healthcare providers, the first daratu-
mumab 16 mg/kg IV dose may be split over 2 days
(8 mg/kg administered on days 1 and 2 of cycle 1), which
is associated with a shorter median infusion duration of
4.2 h on day 1 of cycle 1.8,10,11 In addition to split-dose
administration of daratumumab, alternative approaches to
reducing the duration of the first daratumumab infusion
include administering a low priming dose on day 1 of
cycle 1 and the remainder of the 16 mg/kg IV dose on
day 2, or giving an 8 mg/kg IV dose on day 1 of cycle 1
before proceeding with the 16 mg/kg IV dose from day 8
of cycle 1 onwards.12 Furthermore, a shorter, 90-minute
(min) infusion for subsequent (day 15 of cycle 1 and
beyond) 16 mg/kg IV administrations of daratumumab
was shown to be well tolerated.13 Infusion-related reac-
tions (IRR) occur in approximately 50% of patients treated
with IV daratumumab; these reactions are manageable
and occur primarily during the first infusion.8

Given the infusion time required for IV administration
and the incidence of IRR associated with daratumumab, a
subcutaneous (SC) delivery method is in development,
with the goal of shortening the duration of infusion with-
out compromising the safety or efficacy of the drug. SC
administration of daratumumab may be associated with a
lower risk of IRR, improved tolerability due to a more
gradual systemic absorption of the drug, and greater con-
venience for both patients and healthcare providers by
reducing infusion times.

Recombinant human hyaluronidase PH20 (rHuPH20;
ENHANZE® drug delivery technology, Halozyme, Inc.,
San Diego, CA, USA) depolymerizes hyaluronan in the SC
space, allowing rapid administration of large volumes of
injected drugs, thus facilitating SC delivery.14 A mix-and-
deliver formulation of daratumumab (20 mg/mL) and
rHuPH20 (DARA-MD), given SC by means of a syringe
pump at two dose levels (DARA-MD 1,200 mg and
DARA-MD 1,800 mg) over 20 to 30 min, was evaluated in
part 1 of PAVO, a phase Ib study in patients with RRMM.15

Results from part 1 showed that SC administration of
daratumumab is feasible in patients with MM. DARA-
MD was well tolerated, with low rates of IRR (23%). The

serum concentrations achieved with the 1,800 mg dose of
DARA-MD were consistent with those observed for dara-
tumumab 16 mg/kg IV in patients with RRMM.
Moreover, the efficacy of the 1,800 mg dose of DARA-
MD was comparable to that of daratumumab 16 mg/kg IV
in a similar population of patients.16 At the 1,800 mg dose
level of DARA-MD, the overall response rate (ORR) was
42%, and responses were deep and durable, with four
(9%) patients achieving a stringent complete response.15

Based on the results from part 1 of the PAVO study, a
concentrated, pre-mixed co-formulation of daratumumab
1,800 mg (120 mg/mL) and rHuPH20 (DARA SC) with a
smaller injection volume (15 mL for DARA SC vs. 60 mL
for DARA-MD 1,200 mg and 90 mL for DARA-MD
1,800 mg) and shorter injection time was developed,
enabling manual SC injection into the abdomen.17 This
report describes part 2 of PAVO, which investigated the
safety, pharmacokinetics (PK), and efficacy of DARA SC
in patients with RRMM.

Methods

Study design and patients
PAVO (MMY1004) is a phase Ib, open-label, multicenter, dose-

finding, proof-of-concept study. Detailed eligibility criteria have
already been published.15 Briefly, patients were ≥18 years of age,
had RRMM and had received two or more prior lines of treatment,
including a proteasome inhibitor (PI) and an immunomodulatory
drug (IMiD), and were naïve to anti-CD38 therapy. In part 1,
DARA-MD was administered by SC infusion over 20 to 30 min
through a syringe pump to determine the recommended dose for
part 2. In part 2, a concentrated co-formulation of the selected
daratumumab dose (1,800 mg) and rHuPH20 concentration
(30,000 U; in 15 mL) in a single, pre-mixed vial was administered
over 3 to 5 min by manual SC injection (DARA SC) at alternating
locations in the periumbilical area of the abdominal wall.
Treatment was given in 28-day cycles: once weekly during
cycles 1 and 2, every 2 weeks during cycles 3 through 6, and every
4 weeks thereafter until disease progression or unacceptable toxi-
city. All patients remained in the hospital for observation for at
least 24 h after the end of the SC injection on day 1 of cycle 1.
Inpatient observation after subsequent doses was implemented if
deemed necessary based on safety observations.

Endpoints and assessments
The primary endpoints were daratumumab trough concentra-

tion (Ctrough) at the end of weekly dosing (just prior to administra-
tion of the day 1 dose of cycle 3) and safety. Secondary endpoints
included ORR and complete response rate.  

Blood samples for PK analysis were collected on days 1, 2, 3, 4,
8, 15, and 22 of cycle 1; days 1, 8, 15, 22, 23, and 25 of cycle 2;
day 1 of cycles 3, 4, 6, and 8; and 4 and 8 weeks after the final dose
of study medication. Blood samples collected prior to dosing on
days 1 and 15 of cycle 1, day 22 of cycle 2, and day 1 of cycle 4 as
well as 4 and 8 weeks after the end of treatment were assessed for
anti-daratumumab antibodies and anti-rHuPH20 antibodies.

Safety assessments included adverse-event monitoring, physical
examinations, electrocardiograms, injection-site evaluations, clini-
cal laboratory parameters, vital sign measurements, and Eastern
Cooperative Oncology Group Performance Status. Adverse events
were assessed using National Cancer Institute Common
Terminology Criteria for Adverse Events Version 4.03.18

Responses were assessed according to International Myeloma
Working Group consensus recommendations19,20 at the beginning
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of each cycle. Disease evaluations were performed by a central
laboratory until disease progression or end of treatment.

Statistical analyses
The primary endpoint of Ctrough at the end of weekly dosing

(prior to the day 1 dose of cycle 3) was evaluated in patients who
received all eight weekly doses of DARA SC and provided a pre-
dose PK sample on day 1 of cycle 3 (PK-evaluable population). All
other PK analyses were performed on the PK-analysis population,
which included patients who received at least one dose of study
drug and provided one or more post-infusion PK samples. The
safety population included all patients who received at least one
dose of study drug. 

The study protocol was approved by the clinical study sites’
institutional review boards or ethics committees. Additional
details on the study design, statistical analyses, and study supervi-
sion are provided in the Online Supplementary Appendix. 

Results

Patients and treatment
At the clinical cutoff date of December 14, 2018,

25 patients had been enrolled in part 2 of the study and
had received DARA SC 1,800 mg. The patients’ median
age was 68 (range, 51-85) years, and 24% of patients were
≥75 years of age (Table 1). The median number of prior
lines of therapy was three (range, 2-9); 96% and 92% of
patients had received prior treatment with bortezomib
and lenalidomide, respectively. Fifty-six percent of
patients were refractory to both a PI and an IMiD, and
76% of patients were refractory to the last line of therapy.
Of the 16 patients with available cytogenetic data, four
(25%) had a high-risk cytogenetic abnormality at baseline:
two had del17p, one had t(4;14), and one had t(14;16).

Of the 25 patients treated with DARA SC during part 2
of the study, 19 (76%) discontinued treatment: 17 (68%)
due to progressive disease and two (8%) due to physi-
cians’ decision (both had unconfirmed progressive dis-
ease). At the clinical cutoff date, the median duration of
follow-up was 14.2 (range, 2.4-18.5) months. 

Pharmacokinetics and immunogenicity
PK results for Ctrough on day 1 of cycle 3 are presented for

the PK-evaluable population (n=22); all other PK data are
presented based on the PK-analysis population (n=25).
The linear mean daratumumab serum concentration pro-
files after cycle 1 (first dose) and after the last weekly dose
(eighth dose) are shown in Figure 1. Daratumumab serum
concentrations after SC administration were sustained
from 48 h post-dose onwards until the end of the dosing
interval (Figure 1A). SC administration of daratumumab
was followed by slow systemic absorption as opposed to
the immediate systemic availability following IV adminis-
tration (Figure 1A). However, the maximum Ctrough was
similar or higher following DARA SC 1,800 mg than after
the 16 mg/kg IV dosing of daratumumab (Figure 1B and
Table 2).

Simulation of mean concentration-time profiles of dara-
tumumab following SC and IV dosing revealed that the
Ctrough following DARA SC 1,800 mg dosing remained
higher than after 16 mg/kg IV dosing throughout the dos-
ing regimen (Figure 2). For SC dosing, the mean maximum
concentration (Cmax) was lower during early weekly dos-
ing but was higher at the end of weekly dosing and during

every-2-week dosing (Figure 2). After reaching every-4-
week dosing, the Cmax for DARA SC 1,800 mg was similar
to that for the 16 mg/kg IV dosing of daratumumab overall
(Figure 2). The mean and median Ctrough values for end of
weekly dosing (day 1 of cycle 3) in PAVO part 2, as well as
in patients receiving daratumumab 16 mg/kg IV as
monotherapy in the GEN501 part 2 and SIRIUS studies,
are summarized in Table 2.

Of the 25 patients, one (4%) patient was positive for
anti-daratumumab antibodies; the antibodies were neu-
tralizing and transient (detected only at week 4 after treat-
ment). This patient experienced no IRR and had a best
response of stable disease. One (4%) patient was positive
for anti-rHuPH20 antibodies at baseline, and four (16%)
patients were positive for anti-rHuPH20 antibodies during
treatment; all the antibodies were non-neutralizing.
Among the four patients who were positive for anti-

Table 1. Baseline demographics and clinical characteristics of the all-treated
population.
Characteristic                                                     DARA SC 1,800 mg
                                                                                    (n=25)

Age, years
Median (range)                                                                  68 (51-85)
≥75, n (%)                                                                              6 (24.0)

Median (range) weight, kg                                             70.9 (52.0-104.8)
Baseline ECOG Performance Status, n (%)

0                                                                                               11 (44.0)
1                                                                                               13 (52.0)
2                                                                                                 1 (4.0)

ISS stage, na                                                                                                                                             24
I, n (%)                                                                                   13 (54.2)
II, n (%)                                                                                  5 (20.8)
III, n (%)                                                                                 6 (25.0)

Median (range) time from diagnosis, years                 5.9 (2.1-12.8)
Type of myeloma, n                                                                        24

IgG, n (%)                                                                              13 (54.2)
Cytogenetic risk, nb                                                                        16

Standard risk, n (%)                                                           12 (75.0)
High risk, n (%)                                                                    4 (25.0)c

t(4;14)                                                                                   1 (6.3)
t(14;16)                                                                                 1 (6.3)
del17p                                                                                   2 (12.5)

Prior lines of therapy, n (%)
Median (range)                                                                     3 (2-9)
≤3                                                                                            17 (68.0)
>3                                                                                             8 (32.0)

Prior ASCT, n (%)                                                                     17 (68.0)
Prior PI, n (%)                                                                           25 (100)

Bortezomib                                                                           24 (96.0)
Prior IMiD, n (%)                                                                      25 (100)

Lenalidomide                                                                        23 (92.0)
Refractory to, n (%)

Bortezomib                                                                           16 (64.0)
Lenalidomide                                                                        14 (56.0)
Both PI and IMiD                                                                 14 (56.0)
Last line of therapy                                                             19 (76.0)

DARA: daratumumab; SC: subcutaneous; ECOG: Eastern Cooperative Oncology Group; ISS:
International Staging System; ASCT: autologous stem cell transplantation; PI: proteasome
inhibitor; IMiD: immunomodulatory drug. aISS stage is derived based on the combination of
serum b2-microglobulin and albumin. bAssessed by fluorescence in situ hybridization or kary-
otyping. cConsists of two patients with del17p, one patient with t(4;14), and one patient with
t(14;16).
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rHuPH20 antibodies during treatment, one patient experi-
enced a mild IRR on day 1 of cycle 1, and best responses
were partial response (1 patient), stable disease
(2 patients), and progressive disease (1 patient).

Safety
The adverse event profile of DARA SC was consistent

with the known safety and tolerability profile of IV daratu-
mumab. The most frequently reported treatment-emergent
adverse events (TEAE) were lymphopenia (32%), arthralgia
(28%), back pain (28%), and thrombocytopenia, diarrhea,
and nasopharyngitis (24% each) (Table 3). The most com-
mon grade 3/4 TEAE was lymphopenia (20%) (Table 3). No
treatment discontinuations due to TEAE were observed.
Serious TEAE were reported in six (24%) patients who
received DARA SC but were not considered related to the
study drug. One patient died during part 2 of the study due
to disease progression in the context of MM-related amy-
loid light chain (AL) amyloidosis (clinically significant car-
diac involvement was not present); this death was not con-
sidered related to DARA SC. A secondary primary malig-
nancy was observed in one patient (metastatic adenocarci-
noma of prostate). There were no reports of tumor lysis
syndrome or intravascular hemolysis. 

The incidence and severity of IRR was low with DARA
SC 1,800 mg. Among the 25 patients who received DARA
SC 1,800 mg, four (16%) reported IRR, the majority of
which occurred on day 1 of cycle 1. The median time to
onset of an IRR was 70 (range, 9-80) min. Patient 1 experi-
enced grade 3 hypertension, grade 2 chills, and grade 2 dys-

pnea. Patient 2 experienced grade 1 allergic rhinitis, patient
3 experienced grade 1 sneezing, and patient 4 experienced
grade 3 hypertension. Patients 1, 2, and 3 experienced their
IRR following the first injection (day 1 of cycle 1), whereas
patient 4 experienced the IRR following the ninth injection
(day 1 of cycle 3). The IRR of grade 3 hypertension were
reversible, and both occurred in patients with a medical his-
tory of hypertension. There were no grade 4 IRR and no
discontinuations due to IRR.

Injection-site TEAE were observed in three (12%)
patients; these included injection-site induration, injection-
site discoloration, erythema, and hematoma (n=1 each; all
grade 1 severity). Erythema and induration were objectively
measured for all injections, regardless of attribution as a
TEAE. Measurable erythema (24%) and measurable indura-
tion (4%) at the injection site resolved within 1 h.

Efficacy
At a median follow-up of 14.2 months, the ORR with

DARA SC 1,800 mg was 52%, which included a complete
response in one (4%) patient, very good partial responses in
seven (28%) patients, and partial responses in five (20%)
patients (Figure 3A). The median time to best response was
1.02 (range, 1.0-12.1) months, and the median duration of
response was 15.7 (range, 4.6-not estimable) months.
Among 13 responders, three responses deepened over time
(Figure 3B); one patient with an initial partial response at
month 2 went on to achieve a complete response at month
12, and two patients who achieved initial partial responses
at month 1 went on to achieve very good partial responses
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Table 2. Ctrough for end of weekly daratumumab dosing (day 1 of cycle 3) for DARA SC 1,800 mg and historical data for daratumumab 16 mg/kg IV.  
                                                                                                                                                  Daratumumab cycle 3, day 1 Ctrough (mg/mL)
Study                                    Dose/route                                      n                                Mean                                Median                            CV%
PAVOa                                            1,800 mg SC                                             22                                        932                                             860                                      42%
GEN501 part 2                            16 mg/kg IV                                              27                                        617                                             714                                      51%
SIRIUS                                          16 mg/kg IV                                              73                                        573b                                             560                                      58%

Ctrough: trough concentration; DARA: daratumumab; SC: subcutaneous; IV: intravenous; CV: coefficient of variation. aBased on the pharmacokinetic-evaluable population.
bAs reported by Clemens et al.22

A B

Figure 1. Serum concentrations of daratumumab over time. The mean (± standard deviation) serum concentrations of daratumumab over time (A) after the first
dose and (B) after the last weekly dose (eighth dose). DARA: daratumumab; Ctrough: trough concentration; C3D1: day 1 of cycle 3; IV: intravenous; SC: subcutaneous.
aFrom the GEN501 study.16



at month 2. At the clinical cutoff, the median progression-
free survival was 12.0 (range, 5.6-16.6) months among all-
treated patients and 11.7 (range, 2.8-13.8) months among
patients refractory to both PI and IMiD. 

Discussion

PAVO is the first clinical study to evaluate the safety, PK,
and efficacy of SC administration of daratumumab in com-
bination with rHuPH20. The results from this study
demonstrate that daratumumab co-formulated with
rHuPH20 is well tolerated, has an acceptable PK profile, and
achieves deep and durable responses in patients with
RRMM. In part 1 of the study, dose escalation of a first-gen-
eration mix-and-deliver formulation of daratumumab and
rHuPH20 (DARA-MD) showed that daratumumab SC
administration is feasible in patients with RRMM.15 DARA-
MD 1,800 mg had a PK profile and produced clinical
responses that were consistent with those of IV infusion of
daratumumab 16 mg/kg and was well tolerated, with a low
rate of IRR. Based on the promising safety and efficacy
observed with DARA-MD during part 1 of PAVO, a pre-
mixed co-formulation of daratumumab 1,800 mg with
rHuPH20 (DARA SC), which has a smaller injection volume
and is administered over 3 to 5 min, was investigated in
part 2 of the study.  

Population PK and exposure-response analyses of daratu-
mumab IV monotherapy in patients with MM revealed that
the daratumumab maximum Ctrough is strongly related to
ORR.21 In these studies, the maximum Ctrough occurred prior
to daratumumab dosing on day 1 of cycle 3 with daratu-
mumab monotherapy administered with the same dosing

schedule used in the PAVO study.22 Based on these findings,
Ctrough at the end of weekly dosing (just prior to the dose on
day 1 of cycle 3) was selected as the primary PK endpoint
for the PAVO study. DARA SC 1,800 mg achieved similar
or greater maximum Ctrough values compared with those of
standard IV dosing (16 mg/kg) at day 1 of cycle 3 (i.e., at the
end of weekly dosing). The mean Ctrough at day 1 of cycle 3
(pre-dose) was 932 mg/mL after eight weekly doses of
DARA SC 1,800 mg compared with 617 mg/mL (GEN501
part 2) and 573 mg/mL (SIRIUS) after weekly dosing with IV
daratumumab.16,22 Daratumumab serum concentrations
were sustained from 48 h post-dose onwards until the end
of the dosing interval. Although DARA SC is administered
at a fixed dose, while IV daratumumab is administered by
weight-based dosing, interpatient PK variability of the two
dosing methods was comparable.23,24 Due to the small sam-
ple size in part 2 of PAVO, the relationship between the PK
of DARA SC and patients’ body weight could not be
assessed. However, in a body-weight–based subgroup
analysis of the phase III COLUMBA study (NCT03277105),
DARA SC achieved adequate exposure that was consistent
with that of IV daratumumab, regardless of body weight.25

In patients weighing ≤65 kg, the higher mean maximum
Ctrough observed with DARA SC versus IV daratumumab did
not have a clinically relevant effect on safety, and the ORR
in all subgroups were consistent with the overall popula-
tion. These results suggest that dose individualization of
DARA SC on the basis of body weight is not necessary.

Subcutaneous daratumumab for RRMM: PAVO part 2
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Figure 2. Simulation of mean concentration-time profiles of daratumumab fol-
lowing subcutaneous and intravenous dosing.a,b QW: weekly; Q2W: every 2
weeks; Q4W: every 4 weeks; SC: subcutaneous; IV: intravenous; DARA: daratu-
mumab. aThe dosing schedule is once weekly in cycles 1 and 2, every 2 weeks
in cycles 3 through 6, and every 4 weeks thereafter. bSimulations were conduct-
ed based on a population pharmacokinetic (PK) model developed for daratu-
mumab following SC and IV administration using scheduled dosing and estimat-
ed individual PK parameters. Serum concentration-time data (from the PAVO,
GEN501, and SIRIUS studies) were used for the population PK model develop-
ment using a nonlinear mixed-effects modeling (NONMEM®, version 7.2)
approach with the first-order conditional estimation with interaction method. The
daratumumab SC model was based on a previous population PK model for dara-
tumumab IV21 except for the absorption, which was described by a first-order
process and a relative bioavailability parameter.

Table 3. Treatment-emergent adverse events.
TEAE, n (%)                                             DARA SC 1,800 mg (n=25)
                                                     All grades                       Grade 3 or 4
                                                        >10%                             >1 patient

Hematologic                                                                                                    
Lymphopenia                                     8 (32.0)                                    5 (20.0)
Thrombocytopenia                           6 (24.0)                                     2 (8.0)
Anemia                                                4 (16.0)                                     1 (4.0)
Leukopenia                                        3 (12.0)                                     1 (4.0)
Neutropenia                                       2 (8.0)                                      2 (8.0)

Non-hematologic                                                                                            
Arthralgia                                           7 (28.0)                                          0
Back pain                                            7 (28.0)                                          0
Diarrhea                                             6 (24.0)                                     1 (4.0)
Nasopharyngitis                                6 (24.0)                                          0
Hypertension                                    5 (20.0)                                     2 (8.0)
Fatigue                                                5 (20.0)                                     1 (4.0)
Asthenia                                             5 (20.0)                                     1 (4.0)
Insomnia                                            5 (20.0)                                     1 (4.0)
Nausea                                                5 (20.0)                                          0
Headache                                           5 (20.0)                                          0
Upper RTI                                          5 (20.0)                                          0
Pyrexia                                                5 (20.0)                                          0
Cough                                                  5 (20.0)                                          0
Vomiting                                             4 (16.0)                                          0
Constipation                                      4 (16.0)                                          0
Musculoskeletal pain                      4 (16.0)                                          0
Oropharyngeal pain                         4 (16.0)                                          0
Bone pain                                           3 (12.0)                                     1 (4.0)
Chills                                                   3 (12.0)                                          0
Peripheral edema                            3 (12.0)                                          0
Musculoskeletal chest pain           3 (12.0)                                          0
Musculoskeletal discomfort         3 (12.0)                                          0
Dyspnea                                              3 (12.0)                                          0

TEAE: treatment-emergent adverse event; DARA: daratumumab; SC: subcutaneous;
RTI: respiratory tract infection.



There was a low incidence of anti-daratumumab anti-
bodies with DARA SC, indicating a low risk of daratumum-
ab immunogenicity following SC administration. Few
patients (16%) were positive for treatment-emergent or
treatment-induced anti-rHuPH20 antibodies; this rate is
consistent with the immunogenicity rates reported for
other rHuPH20-containing treatments (SC rituximab [9%],
trastuzumab [20%], and immune globulin infusion
HYQVIA [18%]).26-28

The safety profile of DARA SC was consistent with the
known profile of IV daratumumab; however, the frequency
of IRR was lower with the SC administration than with the
IV administration. The IRR rate with DARA SC was 16%,
while IRR rates for IV administration of daratumumab range
from 45% to 56% in monotherapy and combination regi-
mens for RRMM.29-34 The majority of IRR occurred on day 1
of cycle 1. Only two patients experienced grade 3 IRR, and
no cases of grade 4 IRR were reported. There were no dis-
continuations due to IRR or other TEAE. DARA SC injec-
tions in the periumbilical area were well tolerated; few injec-
tion-site TEAE were observed, and all objectively measured
cases of erythema and induration were fully reversible and
resolved within 1 h after the end of the injection.

Durable clinical responses were observed with DARA SC
during this study, with a median duration of response of
15.7 months. Over time, the ORR improved, increasing
from 44% to 52% after a median follow-up of 4.617 versus
14.2 months, respectively, and responses deepened, with
one patient achieving a complete response with longer fol-
low-up. Despite the sample size of 25 patients, the median
progression-free survival was 12.0 months among all-treat-

ed patients and 11.7 months among patients refractory to
both PI and IMiD. An ORR of 52% is noteworthy in this
population, with patients having received a median of three
(range, 2-9) prior lines of therapy and 56% of patients being
refractory to both PI and IMiD and 76% of patients being
refractory to their last line of therapy. Clinical response
rates achieved with DARA SC 1,800 mg were comparable
to those achieved with daratumumab 16 mg/kg IV.16,35 In a
pooled analysis of 148 patients with RRMM who received
daratumumab 16 mg/kg IV in the monotherapy studies
GEN501 and SIRIUS, the ORR was 31%, with 14% of
patients achieving a very good partial response or better
and 5% achieving a complete response or better.31 After a
median follow-up of 20.7 months, the median progression-
free survival was 4.0 months.31 The pooled patient popula-
tion received a median of five (range, 2-14) prior lines of
therapy, 87% were considered double refractory to a PI and
an IMiD, and 91% were considered refractory to the last
line of therapy.

In part 1 of PAVO, DARA-MD was administered by
means of an infusion pump over a period of approximate-
ly 20 to 30 min.15 Compared with DARA-MD, the DARA
SC formulation contains a higher concentration of daratu-
mumab in a smaller injection volume (15 mL), thus
enabling drug delivery through a single SC injection with
a handheld syringe and needle by manual push into the
abdominal wall over 3 to 5 min. As the median durations
of the first, second, and subsequent daratumumab IV
infusions in clinical studies were 7.0, 4.3, and 3.4 hours,
respectively,8 DARA SC substantially shortens the dura-
tion of administration, thereby reducing the treatment
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Figure 3. Responses to DARA
SC 1,800 mg. (A) Summary of
responses. Responses were
evaluated in the all-treated pop-
ulation, which included all
patients who received at least
one dose of the study drug. (B)
Swim lane plot of responders.
White text indicates the first
response and pink text indi-
cates the best response. ‘X’
indicates disease progression.
DARA: daratumumab; SC: sub-
cutaneous; ORR: overall
response rate; CR: complete
response; VGPR: very good par-
tial response; PR: partial
response.

A

B



burden for patients and healthcare providers.
Findings from PAVO on the safety, PK, and efficacy pro-

file of DARA SC informed four ongoing phase III studies of
DARA SC 1,800 mg.36-39 In the randomized, multicenter,
open-label, non-inferiority study, COLUMBA, DARA SC
demonstrated non-inferiority to DARA 16 mg/kg IV in
terms of ORR and maximum Ctrough on day 1 of cycle 3,
with a similar safety profile and a significantly reduced IRR
rate, in patients with RRMM.36 Patient-reported outcome
data from COLUMBA indicated that patients receiving
DARA SC were more satisfied with their cancer therapy
and had more positive perceptions of their treatment than
patients receiving IV daratumumab.40 The efficacy and safe-
ty of DARA SC are also being investigated in combination
with standard-of-care regimens in the phase II PLEIADES
study, and results from this study demonstrate the feasibil-
ity of administering DARA SC in combination with stan-
dard-of-care regimens containing SC bortezomib. In
PLEIADES, DARA SC in combination with SC bortezomib
plus lenalidomide/dexamethasone and with SC borte-
zomib plus melphalan/prednisone in patients with newly
diagnosed MM demonstrated comparable clinical activity
and safety to the corresponding IV daratumumab regimens,
with lower rates of IRR and shorter durations of adminis-
tration.41 Although the dose of DARA SC on day 1 of cycle 1
should not be given at home, at-home administration of
subsequent doses of DARA SC by a healthcare provider is
a possibility for future consideration; however, additional
safety follow-up is needed, particularly to further confirm
that the risk of severe IRR with administration beyond the
first day of cycle 1 is very low or absent.

Taken together, these findings show that DARA SC is
well tolerated, with a low rate of IRR and a shortened
administration time. No new safety concerns were identi-
fied, and the overall adverse event profile with SC adminis-
tration was comparable to that reported with IV adminis-
tration of daratumumab at the approved dose level
(16 mg/kg).16,35 DARA SC achieved maximum Ctrough values
that were similar to or greater than the maximum Ctrough
observed for the approved 16 mg/kg IV dose following the
same dosing schedule. DARA SC demonstrated robust clin-
ical efficacy, producing deep and durable responses with a
rapid onset. Collectively, these data indicate that, compared
to the current IV formulation, DARA SC reduces adminis-
tration time as well as IRR rates without compromising
safety or efficacy. Based on these results, ongoing studies
are actively investigating DARA SC in MM and other dis-
ease states.
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