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ABSTRACT

Introduction: Apitegromab (SRK-015) is an
anti-promyostatin monoclonal antibody under
development to improve motor function in
patients with spinal muscular atrophy, a rare
neuromuscular disease. This phase 1 double-
blind, placebo-controlled study assessed safety,
pharmacokinetic parameters, pharmacodynam-
ics (serum latent myostatin), and immuno-
genicity of single and multiple ascending doses
of apitegromab in healthy adult subjects.
Methods: Subjects were administered single
intravenous ascending doses of apitegromab of
1, 3, 10, 20, 30 mg/kg or placebo, and multiple

intravenous ascending doses of apitegromab of
10, 20, 30 mg/kg or placebo.
Results: Following single ascending doses, the
pharmacokinetic parameters of apitegromab
appeared to be similar across all dose groups,
following a biphasic pattern of decline in the
concentration–time curve. The mean apparent
terminal t1/2 after single intravenous doses of
apitegromab ranged from 24 to 31 days across
dose groups. Dose-related increases were
observed in Cmax following multiple ascending
doses. Single and multiple apitegromab doses
resulted in dose-dependent and sustained
increases in serum latent myostatin, indicating
robust target engagement. Apitegromab was
safe and well tolerated, on the basis of the
adverse event (AE) profile with no clinically
meaningful changes in baseline vital signs,
electrocardiograms, or clinical laboratory
parameters and no anti-drug antibody
formation.
Conclusion: These results support continued
investigation of apitegromab for the treatment
of patients with milder forms (type 2 and 3) of
spinal muscular atrophy.
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Key Summary Points

Apitegromab (SRK-015) is an
investigational, fully human, monoclonal
antibody that specifically binds to
proforms of myostatin, which include
promyostatin and latent myostatin,
inhibiting myostatin activation. It is
proposed as monotherapy or as an
additive therapy to improve muscle
function in spinal muscular atrophy.

Single and multiple ascending doses of
apitegromab were safe and well tolerated
at doses up to 30 mg/kg in healthy
subjects.

Apitegromab demonstrated linear, dose-
proportional pharmacokinetics. Serum
latent myostatin revealed dose-dependent
pharmacodynamics.

The results of this study support the
continued development of apitegromab
for the treatment of spinal muscular
atrophy.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14447298.

INTRODUCTION

Spinal muscular atrophy (SMA) is a debilitating
neuromuscular disease caused by the loss of
motor neuron function that can cause profound
muscle atrophy and weakness [1]. Autosomal
recessive proximal SMA, or 5q-SMA, is the most
prevalent form, accounting for up to 95% of
cases. This form is caused by deletions of the
survival motor neuron-1 gene (SMN1) [1]. Two
nearly identical SMN genes (SMN1 and SMN2)

exist on chromosome 5q13. Both produce
identical full-length SMN protein; however, a
mutation in a splice acceptor site in SMN2 pri-
marily results in truncated, unstable transcripts,
with only about 10% producing full-length
protein [2]. SMA results from the homozygous
deletion of the SMN1 gene [3] and SMN2
expression of shortened, unstable, and rapidly
degraded isoform of SMN [1]. The net effect of
SMN1 deletion is diminished levels of full-
length, stable SMN protein. Without this pro-
tein, anterior horn cells degenerate, resulting in
skeletal muscle atrophy and weakness [4]. Dis-
ease severity is determined by the number of
copies of SMN2, with greater numbers associ-
ated with milder phenotypes [1].

Clinically, there are five types of SMA [1, 4].
Type 0 is the most severe which has in utero
onset with reduced or absent movements,
requiring mechanical ventilation at birth.
Infants with type 1 are very weak and unable to
sit, children with type 2 are non-ambulant but
able to sit upright, while type 3 children are
ambulatory. Some type 3 patients can sit and
walk unassisted but may lose that ability over
time. Adult-onset, type 4 SMA, is the mildest
form with minor muscle-weakness. Although
these are traditional classifications, they are
changing because of increased newborn
screening and pre-symptomatic treatment [5].

SMN correctors, also known as SMN upregu-
lators, have recently been approved for treating
patients with SMA [6]. These therapies intro-
duce an intact SMN1 gene or increase expres-
sion of full-length SMN protein from the related
SMN2 gene [6]. Although SMN upregulators
improve neuromotor tone across SMA types,
patients still exhibit motor function deficits
[7, 8]. SMN upregulators may stabilize the dis-
ease course but cannot reverse the muscle
atrophy that characterizes SMA [9].

Myostatin (growth and differentiation fac-
tor 8; GDF-8) is a negative regulator of skeletal
muscle mass [10]. Humans and animals born
with myostatin mutations develop a hyper-
muscular, but otherwise healthy phenotype
[11–13]. Myostatin is initially produced in
skeletal muscle as an inactive precursor associ-
ated with the extracellular matrix, termed
promyostatin [10]. An initial proteolytic step
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processes promyostatin into a primed state,
termed latent myostatin, which is primarily
detected in serum [10]. A second cleavage event
converts the latent myostatin protein into the
mature growth factor which binds to its recep-
tor and initiates a downstream cascade of events
via the SMAD2/3 complex, leading to protein
breakdown and muscle atrophy [14]. Inhibiting
myostatin signalling may provide therapeutic
benefit for patients with muscle atrophy or
muscle-wasting disease.

Previous investigations assessing the use of
myostatin antibodies to treat neuromuscular
disorders [15, 16] and cancer-related cachexia
[17] achieved limited success. There were no
improvements in muscle strength or function
in subjects with muscular dystrophy or elderly
subjects with low muscle strength [15, 16] and
no clinical benefit among patients with cancer
[17].

In muscular dystrophy, muscle tissues are
structurally damaged and may not benefit from
added muscle mass. As active mature myostatin
shares considerable homology with other TGFb
superfamily members and binds to the same
receptor, the lack of myostatin specificity may
result in cross-reaction with other TGFb family
members, raising safety concerns [18, 19].

In contrast, apitegromab (SRK-015) is an
investigational, fully human, monoclonal anti-
body that specifically binds to proforms of
myostatin, which include promyostatin and
latent myostatin, inhibiting myostatin activa-
tion [10]. By targeting its precursors, apite-
gromab prevents release of the active mature
myostatin and subsequent binding to its muscle
surface receptor [10]. In vitro binding studies
demonstrate that apitegromab does not bind
the mature myostatin growth factor and does
not bind to any form of GDF-11, activin A, or
the mature forms of BMP9/10 or TGFb1 which
all share the same receptor [10]. Results from
preclinical studies also demonstrate that
promyostatin is the predominant form of
myostatin in skeletal muscle, allowing apite-
gromab to inhibit myostatin activation directly
in the target tissue [10, 20].

Using the SMND7 mouse model of SMA, we
previously demonstrated that post-symp-
tomatic SMN restoration (beginning at

postnatal day 24) in combination with muSRK-
015P, the parental clone of apitegromab, resul-
ted in significant increases in muscle strength
and function compared to mice treated with an
SMN upregulator alone [21]. Similar results were
observed in SMND7 mice treated pre-symp-
tomatically with muSRK-015P [21]. These stud-
ies also demonstrated the ability of apitegromab
to engage latent myostatin, to an equal extent,
across both late and early SMN restoration
mouse models, despite significantly lower cir-
culating latent myostatin levels in the more
severe model of later SMN restoration. These
data indicate that in mouse models of SMA, the
muscle produces sufficient levels of myostatin
for therapeutic inhibition to be effective, and
that circulating latent myostatin may simply
reflect overall muscle mass [21].

The objective of this phase 1 study was to
investigate the safety of single and multiple
doses of apitegromab across the planned thera-
peutic dose range to support future clinical
studies. This was a randomized, double-blind,
placebo-controlled, sequential cohort, two-part,
single ascending dose (SAD) and multiple
ascending dose (MAD) study of apitegromab in
healthy adult subjects (Fig. 1). The purpose was
to assess the safety, tolerability, pharmacoki-
netic (PK) parameters, and pharmacodynamic
(PD) profile of apitegromab. The primary
objective was to evaluate the safety and tolera-
bility of single and multiple apitegromab doses
up to 30 mg/kg by intravenous (IV) infusion.
Secondary objectives were to evaluate the PK
parameters of single and multiple doses of
apitegromab up to 30 mg/kg by IV infusion and
assess the immunogenicity of apitegromab.

METHODS

Subject Eligibility

Eligible participants were healthy male and
female subjects, 18–55 years old, weighing at
least 60 kg (men) and at least 50 kg (women)
with a BMI of 18.5–34.9 kg/m2. Female subjects
of childbearing potential agreed to use two
medically accepted forms of contraception from
the screening period through the final study
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visit. Male subjects with female partners of
childbearing potential agreed to use a highly
effective, medically acceptable form of contra-
ception from the screening period through the
final study visit or at least 90 days after the last
dose [47].

Reasons for exclusion from the study inclu-
ded acute or chronic illness at screening; history
of exposure to a mAb or Fc domain-bearing
recombinant protein within 5 years prior to
screening and history of hypersensitivity reac-
tions with exposure; exposure to a biologic
within 90 days prior to screening or live vaccine
within 14 days prior to screening; any current
or prior use of anabolic steroids, systemic cor-
ticosteroids, systemic beta-adrenergic agonists;
use of dietary or herbal supplements and vita-
mins, including protein supplements, growth
hormones, or other substances designed to
affect muscle growth [47]. Subjects were also
excluded if they participated in strenuous
exercise within 14 days prior to study day -1,
donated blood (more than 450 mL) or serum
within 60 days, or had a history of substance
abuse or dependency.

Study Design and Treatment

This study was conducted in two parts. Part A
was the SAD phase while part B was the MAD
phase. Eligibility screening for parts A and B was
performed up to 28 days prior to day 0 dosing.
Subjects were admitted to the phase 1 study
unit the day prior to each infusion. No subjects
enrolled into part A were later enrolled into
part B, nor were part B subjects enrolled into
part A.

Subject demographics, current and past
medical status, history of surgery, allergies, and
concomitant medications were recorded. Vital
signs and a complete physical examination
were performed by the investigator or a quali-
fied designee within 120 min prior to each
infusion.

Part A: Single Ascending Dose, Dose
Escalation

The doses (Table 1; Fig. 1) for part A (SAD) were
1 mg/kg (cohort 1), 3 mg/kg (cohort 2), 10 mg/
kg (cohort 3), 20 mg/kg (cohort 4), and 30 mg/
kg (cohort 5). Eight subjects were enrolled in

Fig. 1 Study design. In part A (single ascending dose,
SAD), an initial sentinel group of subjects in each cohort
(one active, one placebo) were administered apitegromab
to allow for initial safety assessments. A minimum of 24 h
elapsed after the start of infusion of the last sentinel subject
before the remainder of the cohort was treated. Dosing of
subjects 3–8 proceeded if no safety issues were identified by
the Dose Escalation Committee (DEC) for the first two

subjects in each cohort. In part B (multiple ascending dose,
MAD), subjects received apitegromab or placebo every
2 weeks on days 0, 14, and 28. Initiation of part B did not
occur until the planned cumulative apitegromab dose for
part B (30 mg/kg) had been administered as a single dose
to the full cohort in part A and the DEC had determined
that it was safe to proceed
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each cohort and randomized 3:1 to receive
either active apitegromab (n = 6) or matching
placebo (n = 2) administered as an IV infusion.
In part A, an initial sentinel group of two sub-
jects in each cohort (one active, one placebo)
were infused to permit initial safety assess-
ments. A minimum of 24 h elapsed after the
start of infusion of the last sentinel subject
before the remainder of the cohort was treated.
Dosing of subjects 3–8 proceeded if no safety
issues were identified by the Dose Escalation
Committee (DEC) for the first two subjects in
each cohort.

All subjects in part A had continuous cardiac
monitoring for approximately 12 h after dosing
and were observed as inpatients for 2 days
(48 h) after dosing. Following discharge from
the clinic, subjects returned to the phase 1 unit
for follow-up visits on days 7, 14, 21, 28, 42, 56,
84, and 112 for safety monitoring and blood
sampling for immunogenicity, PK, and PD
assessments. Safety data from each cohort were
reviewed by the DEC prior to escalation to the
next higher dose.

Part B: Multiple Ascending Dose, Dose
escalation

During part B (MAD) (Table 1; Fig. 1), three
cohorts received apitegromab 10 mg/kg (co-
hort 6), 20 mg/kg (cohort 7), and 30 mg/kg
(cohort 8). Eight subjects were enrolled in each
cohort and were randomized to receive

apitegromab (n = 6) or matching placebo (n = 2)
once every 2 weeks for a total of three repeat
doses on days 0, 14, and 28. Initiation of part B
did not occur until the planned cumulative
apitegromab dose for part B (three doses of
10 mg/kg) had been administered as a single
dose to the full cohort in part A (30 mg/kg in
advance of part B, three doses of 10 mg/kg); and
the DEC had determined that it was safe to
proceed on the basis of a review of safety data
through day 7 for the 30-mg/kg SAD cohort;
and available safety data from earlier SAD
cohorts. All subjects in part B had continuous
cardiac monitoring for approximately 12 h and
were observed as inpatients for the first 48 h
after each infusion. In addition to clinic
admission for dosing on days 0, 14, and 28,
subjects returned to the phase 1 unit for follow-
up visits on days 7, 21, 35, 42, 56, 84, 112, and
140 for safety monitoring and blood sampling
for immunogenicity, PK and PD assessments.

Pharmacokinetic and Pharmacodynamic
Assessments

Initial blood samples for PK and PD assessments
were obtained within 15 min prior to apite-
gromab administration. For part A (SAD) and
part B (MAD), blood samples for PK and serum
latent myostatin (PD) were collected prior to
infusion, at the end of infusion, and 4, 8, 24,
and 48 h post-infusion. Additional samples
were collected in part A on days 7, 14, 21, 28,

Table 1 Treatment assignment by study part and cohort

Study part Cohort Treatment assignment

A (SAD) 1 1 mg/kg apitegromab (n = 6) or placebo (n = 2) on day 0

2 3 mg/kg apitegromab (n = 6) or placebo (n = 2) on day 0

3 10 mg/kg apitegromab (n = 6) or placebo (n = 2) on day 0

4 20 mg/kg apitegromab (n = 6) or placebo (n = 2) on day 0

5 30 mg/kg apitegromab (n = 6) or placebo (n = 2) on day 0

B (MAD) 6 10 mg/kg apitegromab (n = 6) or placebo (n = 2) on days 0, 14, and 28

7 20 mg/kg apitegromab (n = 6) or placebo (n = 2) on days 0, 14, and 28

8 30 mg/kg apitegromab (n = 6) or placebo (n = 2) on days 0, 14, and 28

SAD single ascending dose, MAD multiple ascending dose
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42, 56, 84, and 112 and in part B on days 7, 21,
35, 42, 56, 84, 112, and 140.

PK samples were analyzed by a validated
sensitive plate-based electrochemiluminescence
(ECL) assay developed to quantitate apite-
gromab in human serum with a lower limit of
quantification of 200 ng/mL. Immunogenicity
was assessed in all subjects who received apite-
gromab. Latent myostatin concentrations were
measured with a qualified plate-based ECL
immunoassay to quantitate latent myostatin in
serum samples. The assay selectively recognizes
latent myostatin and does not detect promyo-
statin, mature myostatin, or other closely rela-
ted members of the TGFb superfamily. The assay
has a quantitation range of 2.3–5000 ng/mL and
is tolerant up to 2.5 mg/mL of apitegromab.

Single-dose PK parameters were estimated
using noncompartmental analysis (part A),
while the multiple dose PK parameters were
estimated using noncompartmental and com-
partmental methods (part B). Phoenix�
WinNonlin� (Version 8.3; Princeton, NJ) was
used to estimate these parameters. Only non-
compartmental analysis results are presented in
this publication.

Safety Assessments

Anti-Drug Antibody Testing
The presence of anti-drug antibodies was eval-
uated using a validated plate-based ECL bridg-
ing immunoassay. Both screening and
confirmatory portions of the assay have a sen-
sitivity of 100 ng/mL.

Laboratory Assessments
Clinical chemistry, hematology, and urinalysis
assessments were performed using standard
methods. Blood samples for laboratory assess-
ments were obtained at the phase 1 unit by the
study investigator or a trained designated staff
member.

Safety Assessments
Safety was monitored through reported adverse
events (AEs), vital signs, physical examinations,
clinical laboratory testing, and infusion site
reactions. Subjects underwent continuous

electrocardiogram (ECG) monitoring for
approximately 12 h after each infusion. AE
severity was graded using NCI CTCAE v5.0 [22].

Statistical Analysis

The sample size was chosen to provide adequate
numbers of subjects to characterize the safety
and tolerability of apitegromab. Safety analyses
included randomized subjects who received at
least one dose of apitegromab. PK assessments
included subjects with at least one quantifiable
apitegromab serum concentration. Data were
described and analyzed using statistical software
(SAS� System, v9.4; SAS Institute Inc., Cary,
NC). Descriptive statistics included the number
of subjects (N), mean, standard deviation (SD),
median, minimum, and maximum results.

Ethics

This study was approved by a commercial
institutional review board (IRB; Advarra�,
Columbia, MD, #00024966), complied with the
ethical principles of Good Clinical Practice as
required by the International Conference on
Harmonisation, the Declaration of Helsinki as
amended, and US Investigational New Drug
regulations (21 CFR 56). In addition, the IRB
approved the written informed consent form,
including the ability to publish data from the
study, any consent form updates, subject
recruitment procedures (e.g., advertisements),
and any written information provided to the
subjects prior to implementation. All subjects
provided informed written consent to partici-
pate in the study prior to any study-related
activities.

RESULTS

Study Population

The study was conducted between 27 April 2018
and 11 March 2019, inclusive. Subject demo-
graphics and clinical characteristics are sum-
marized in Tables 2 and 3. Sixty-four subjects
were planned: 40 subjects (five cohorts of eight
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Table 2 Demographic and baseline characteristics, safety population: part A, single ascending dose

Characteristic All
placebo
(n = 10)

Cohort 1 Cohort 2 Cohort 3 Cohort 4 Cohort 5 All
apitegromab
(n = 30)

Apitegromab
1 mg/kg
(n = 6)

Apitegromab
3 mg/kg
(n = 6)

Apitegromab
10 mg/kg
(n = 6)

Apitegromab
20 mg/kg
(n = 6)

Apitegromab
30 mg/kg
(n = 6)

Age at informed consent (years)

Mean (SD) 39.1

(12.9)

33.7 (14.0) 28.7 (1.5) 32.3 (7.8) 36.5 (12.8) 43.8 (9.0) 35.0 (10.7)

Median (min,

max)

36.0 (20,

55)

30.0 (20, 53) 28.0 (27, 31) 34.5 (21, 42) 32.5 (22, 52) 48.5 (30, 51) 32.5 (20, 53)

Gender, n (%)

Female 4 (40.0) 4 (66.7) 1 (16.7) 2 (33.3) 1 (16.7) 3 (50.0) 11 (36.7)

Male 6 (60.0) 2 (33.3) 5 (83.3) 4 (66.7) 5 (83.3) 3 (50.0) 19 (63.3)

Race, n (%)

White 4 (40.0) 0 (0) 0 (0) 1 (16.7) 3 (50.0) 1 (16.7) 5 (16.7)

Black/African

American

5 (50.0) 6 (100) 6 (100) 5 (83.3) 3 (50.0) 5 (83.3) 25 (83.3)

American

Indian/

Alaska

Native

1 (10.0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Ethnicity, n (%)

Hispanic or

Latino

1 (10.0) 0 (0) 1 (16.7) 0 (0) 0 (0) 0 (0) 1 (3.3)

Not Hispanic

or Latino

9 (90.0) 6 (100) 5 (83.3) 4 (66.7) 6 (100) 6 (100) 27 (90)

Not reported 0 (0) 0 (0) 0 (0) 2 (33.3) 0 (0) 0 (0) 2 (6.7)

Baseline body weight (kg)

Mean (SD) 78.0

(10.5)

76.9 (8.1) 88.5 (6.5) 86.4 (10.7) 75.6 (16.4) 80.8 (11.9) 81.6 (11.7)

Median (min,

max)

78.6

(63.8,

95.3)

80.5 (66.1,

85.5)

89.4 (79.8,

98.8)

82.7 (74.7,

102.2)

72.5 (57.8,

104.2)

78.3 (68.5,

102.7)

80.9 (57.8,

104.2)

Baseline BMI (kg/m2)

Mean (SD) 27.1

(4.7)

27.0 (3.1) 30.2 (3.1) 28.3 (2.3) 25.9 (4.1) 27.9 (3.2) 27.9 (3.3)
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subjects) in part A (SAD) and 24 subjects
(three cohorts, eight subjects each) in part B
(MAD). The safety population in both parts of
the study included 66 randomized subjects.

In part A (Table 4), subjects were randomized
to apitegromab (n = 30) or placebo (n = 10) and
included in the safety population. The study
was completed by all placebo-treated subjects
and most (n = 29) apitegromab-treated subjects.
One subject in the apitegromab group was lost
to follow-up.

In part B (Table 5), subjects were randomized
to apitegromab (n = 20) or placebo (n = 6) and
included in the safety population. The study
was completed by four placebo-treated subjects
and 15 apitegromab-treated subjects. As
two subjects in cohort 6 withdrew from the
study prior to receiving the second dose, two
additional subjects were enrolled to maintain
the required number of subjects.

Tolerability and Safety

In part A, AEs occurred in subjects treated with
placebo (n = 4) and apitegromab (n = 7). Most
were of mild severity and none led to discon-
tinuation. In part B, mild AEs occurred in pla-
cebo subjects (n = 4) while moderate AEs were
reported in apitegromab subjects (n = 4) and
included ligament sprain, viral infection, tooth
abscess, and upper respiratory tract infection.
Drug-related AEs of postural dizziness occurred
in subjects receiving placebo (n = 1) and

apitegromab (n = 1). No clinically significant
changes occurred in the clinical chemistry,
hematology, coagulation, and urinalysis
parameters and no clinically meaningful trends
in baseline vital signs or ECGs.

A 55-year-old man enrolled in part B was
randomized to apitegromab 10 mg/kg. On study
day 88, he presented to the emergency depart-
ment with a 2-h history of radiating abdominal
pain, diaphoresis, restlessness, nausea, and
recent emesis. Computed tomography con-
firmed gallstone-induced pancreatitis and pan-
creatic edema. The subject was withdrawn from
the study and eventually recovered. The event
was not drug-related. AEs reported in parts A
and B are summarized in Tables 6 and 7.

Pharmacokinetics

Single Ascending Dose Pharmacokinetics
After IV administration of apitegromab
1–30 mg/kg in the part A (SAD) group, quan-
tifiable concentrations of serum apitegromab
were measured after the end of the infusion
(Table 8; Fig. 2). After single doses of apite-
gromab were infused over 120 min, a biphasic
pattern of decline was apparent in the concen-
tration–time curves (Fig. 2); however, the
number of compartments may depend on the
limits of detection. The apitegromab Cmax

occurred soon after completing the IV infusion.
Mean serum concentrations, Cmax, and AUC
values increased proportionally with increasing

Table 2 continued

Characteristic All
placebo
(n = 10)

Cohort 1 Cohort 2 Cohort 3 Cohort 4 Cohort 5 All
apitegromab
(n = 30)

Apitegromab
1 mg/kg
(n = 6)

Apitegromab
3 mg/kg
(n = 6)

Apitegromab
10 mg/kg
(n = 6)

Apitegromab
20 mg/kg
(n = 6)

Apitegromab
30 mg/kg
(n = 6)

Median

(min, max)

26.1

(20.3,

33.8)

26.7 (22.8,

31.8)

30.0 (26.1,

34.4)

28.9 (25.1,

30.9)

24.3 (22.1,

33.1)

27.0 (23.5,

32.9)

27.9 (22.1,

34.4)

Baseline is defined as data collected on day -1; if the baseline measurements on day -1 are missing, the last measurement
prior to dosing served as baseline. Subjects receiving placebo are pooled together for part A (single ascending dose).
Percentages are calculated using the number of subjects in the safety population in each column as the denominator
BMI body mass index, max maximum, min minimum
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dose (Table 8; Fig. 2). The drug clearance (CL) of
apitegromab was low (6.05–7.69 mL/h) and not
dose-dependent. The mean apparent terminal
t1/2 ranged from 580 to 739 h (24–31 days)
across the five dose groups. The mean volume of
distribution (Vz) of apitegromab was dose-in-
dependent and ranged from 5.40 to 6.85 L,
indicating that the drug resided in both vascular
and extravascular spaces.

Multiple Ascending Dose Pharmacokinetics
Following the administration of multiple
ascending apitegromab doses of 10–30 mg/kg,
quantifiable serum concentrations of apite-
gromab were detected at the end of infusion
after every dose and prior to the administration
of the subsequent doses. Multiple-dose mean PK
values by dose group after 140 days are shown
in Table 9. Dose-related increases were observed

Table 3 Demographic and baseline characteristics, safety population: part B, multiple ascending dose

Characteristic All placebo
(n = 6)

Cohort 6 Cohort 7 Cohort 8 All apitegromab
(n = 20)Apitegromab

10 mg/kg
(n = 8)

Apitegromab
20 mg/kg
(n = 6)

Apitegromab
30 mg/kg
(n = 6)

Age at informed consent (years)

Mean (SD) 43.2 (8.5) 36.4 (8.9) 39.3 (10.8) 35.0 (13.1) 36.9 (10.4)

Median (min, max) 41.0 (34, 54) 34.5 (27, 54) 41.0 (26, 52) 36.0 (18, 50) 36.5 (18, 54)

Gender, n (%)

Female 3 (50.0) 5 (62.5) 2 (33.3) 3 (50.0) 10 (50.0)

Male 3 (50.0) 3 (37.5) 4 (66.7) 3 (50.0) 10 (50.0)

Race, n (%)

White 4 (66.7) 2 (25.0) 3 (50.0) 1 (16.7) 6 (30.0)

Black/African

American

2 (33.3) 5 (62.5) 3 (50.0) 4 (66.7) 12 (60.0)

Other 0 (0) 1 (12.5) 0 (0) 1 (16.7) 2 (10)

Ethnicity, n (%)

Hispanic/Latino 0 (0) 2 (25.0) 0 (0) 0 (0) 2 (10.0)

Not Hispanic/Latino 6 (100) 6 (75.0) 6 (100) 6 (100) 18 (90.0)

Baseline body weight (kg)

Mean (SD) 83.6 (11.7) 83.7 (16.0) 79.6 (10.5) 84.0 (16.6) 82.5 (14.2)

Median (min, max) 86.6 (62.2, 97.3) 84.4 (59.2, 107.2) 80.1 (66.6, 90.5) 89.0 (52.2, 100.5) 87.1 (52.2, 107.2)

Baseline BMI (kg/m2)

Mean (SD) 27.1 (3.2) 30.2 (3.3) 26.7 (3.4) 28.0 (4.2) 28.5 (3.8)

Median (min, max) 26.8 (22.5, 31.4) 30.8 (24.1, 33.4) 27.7 (21.5, 29.6) 28.7 (20.1, 32.6) 29.2 (20.1, 33.4)

Baseline is defined as data collected on day -1; if the baseline measurements on day -1 are missing, the last measurement
prior to dosing served as baseline. Subjects receiving placebo were pooled together for part B (multiple ascending dose).
Percentages were calculated using the number of subjects in the safety population in each column as the denominator
BMI body mass index, max maximum, min minimum
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in apitegromab Clast and Cmax. Estimates of CL,
Vz, and t1/2 using noncompartmental PK anal-
yses were obtained using all data available for 18
patients who received active treatment
(Table 9).

The overall mean CL ranged from 8.19 to
10.3 mL/h and overall mean volume of distri-
bution (Vz) ranged from 7.22 to 8.69 L for
multiple dosing, after the last dose. These were
within the range of values reported after single
dosing, indicating stable PK over time. There
was an accumulation of apitegromab from
administration of the first dose to the last dose,
with the mean accumulation ratio based on
maximum concentrations (repeated Cmax) val-
ues of 1.42, 2.11, and 2.11 in the 10-, 20-, and
30-mg/kg dose cohorts, respectively. Mean
AUC(0–336) accumulation ratios of 1.9, 2.6, and
2.9 were observed in the 10-, 20-, and 30-mg/kg
dose cohorts, respectively. The accumulation

was expected owing to the observed range in
median t1/2 in part A of the study (580–739 h,
independent of dose).

Single Ascending Dose Pharmacodynamics
After apitegromab administration, mean serum
latent myostatin concentrations increased and
plateaued between days 14 and 28, for doses up
to 10 mg/kg, and between days 42 and 56 for
the 20 and 30 mg/kg doses, after which a
decline in latent myostatin concentrations
occurred in all dose cohorts (Fig. 2). Mean
serum latent myostatin concentrations
remained at or near baseline levels after placebo
administration until day 112 (end of study).
Overall, the change in latent myostatin levels
for 20 and 30 mg/kg doses were not substan-
tially different than the 3 and 10 mg/kg doses,
though the duration of target engagement did
trend with the dose.

Table 5 Subject disposition, randomized subjects: part B, multiple ascending doses

Category, n (%) All placebo
(n = 6)

Cohort 6 Cohort 7 Cohort 8 All apitegromab
(n = 20)Apitegromab

10 mg/kg
(n = 8)

Apitegromab
20 mg/kg
(n = 6)

Apitegromab
30 mg/kg
(n = 6)

Randomized subjects 6 (100) 8 (100) 6 (100) 6 (100) 20 (100)

Safety populationa 6 (100) 8 (100) 6 (100) 6 (100) 20 (100)

PK populationb 0 (0) 8 (100) 6 (100) 6 (100) 20 (100)

Evaluable PK populationc 0 (0) 8 (100) 6 (100) 6 (100) 20 (100)

PD populationd 6 (100) 8 (100) 6 (100) 6 (100) 20 (100)

Completed the study 4 (66.7) 4 (50.0) 6 (100) 5 (83.3) 15 (75.0)

Withdrew early from the study 2 (33.3) 4 (50.0) 0 (0) 1 (16.7) 5 (25.0)

Primary reason for discontinuation

Lost to follow-up 0 (0) 1 (12.5) 0 (0) 0 (0) 1 (5.0)

Sponsor or investigator decision 0 (0) 1 (12.5) 0 (0) 0 (0) 1 (5.0)

Withdrawal by subject 2 (33.3) 2 (25.0) 0 (0) 1 (16.7) 3 (15.0)

Subjects receiving placebo are pooled together for part B (multiple ascending dose). Percentages are calculated using the
number of randomized subjects in each column as the denominator
PD pharmacodynamics, PK pharmacokinetic
a Includes all randomized subjects who received at least one dose of study drug
b Includes all subjects with at least one quantifiable apitegromab concentration
c Includes all subjects with valid PK parameters
d Includes all subjects with at least one postbaseline PD variable
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Multiple Ascending Dose Pharmacodynamics
Mean serum latent myostatin concentrations
increased after the first dose of apitegromab and
remained elevated through the administration
of the third dose (Fig. 2). Latent myostatin
concentrations began to decline by day 56 in
the 10 and 20 mg/kg dose cohorts, and day 84
in the 30 mg/kg dose cohorts. Mean serum
latent myostatin concentrations remained at or
near baseline levels after the administration of

placebo until day 140 (end of study). Overall,
apitegromab demonstrated pharmacodynamic
target engagement and durable target
saturation.

Safety Signals
No anti-drug antibodies (ADAs) were detected
in subjects in part A (SAD) or part B (MAD) of
the study. A single placebo subject in the
apitegromab 10 mg/kg group was positive for

Table 6 Treatment-emergent adverse events (TEAEs), cohorts 1–5

System organ class/preferred term, n (%)a Placebo
(n = 10)

SRK-015

1 mg/kg
(n = 6)

3 mg/kg
(n = 6)

10 mg/kg
(n = 6)

20 mg/kg
(n = 6)

30 mg/kg
(n = 6)

Subjects with any TEAE 5 (50.0) 3 (50.0) 3 (50.0) 0 2 (33.3) 1 (16.7)

Gastrointestinal disorders 1 (10.0) 0 0 0 0 1 (16.7)

Gastroesophageal reflux disease 1 (10.0) 0 0 0 0 0

Inguinal disease 0 0 0 0 0 1 (16.7)

Infections and infestations 1 (10.0) 0 0 0 2 (33.3) 0

Acute sinusitis 0 0 0 0 1 (16.7) 0

Respiratory tract infection 0 0 0 0 1 (16.7) 0

Sinusitis 1 (10.0) 0 0 0 0 0

Injury, poisoning, and procedural complications/ 2 (20.0) 0 2 (33.3) 0 0 0

Ligament sprain 1 (10.0) 0 1 (16.7) 0 0 0

Contusion 1 (10.0) 0 0 0 0 0

Laceration 0 0 1 (16.7) 0 0 0

Nervous system disorders 0 3 (50.0) 1 (16.7) 0 0 0

Headache 0 3 (50.0) 0 0 0

Migraine 0 0 1 (16.7) 0 0 0

Respiratory, thoracic, and mediastinal disorders 0 1 (16.7) 0 0 0 0

Rhinitis allergic 0 1 (16.7) 0 0 0 0

Skin and subcutaneous tissue disorders 1 (10.0) 0 0 0 1 (16.7) 0

Dermatitis contact 1 (10.0) 0 0 0 1 (16.7) 0

Vascular disorders 0 1 (16.7) 0 0 0 0

Hot flush 0 1 (16.7) 0 0 0 0

a MedDRA Medical Dictionary for Regulatory Activities
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ADAs at baseline, but negative at every other
time point tested. No subjects were positive for
ADAs at any other visits in part B (MAD) of the
study.

DISCUSSION

Apitegromab is a promyostatin and latent
myostatin inhibitor monoclonal antibody
under development to improve motor function

in patients with SMA. Unlike other myostatin
inhibitors, apitegromab selectively binds to
promyostatin and latent myostatin with high
affinity and inhibits function by occluding
access to activating proteases. This selectivity
prevents the release of mature myostatin,
without inhibiting the function of other related
growth factors, thereby avoiding any potential
adverse reactions associated with non-selective
anti-myostatin agents [10]. Safety signals
reported among the less selective myostatin

Table 7 Treatment-emergent adverse events, cohorts 6–8

System organ class/preferred term, n (%)a Placebo
(n = 6)

SRK-015

10 mg/kg
(n = 8)

20 mg/kg
(n = 6)

30 mg/kg
(n = 6)

Subjects with any TEAE 4 (66.7) 3 (37.5) 3 (50.0) 1 (16.7)

Gastrointestinal disorders 0 1 (12.5) 0 0

Obstructive pancreatitis 0 1 (12.5) 0 0

Infections and infestations 0 3 (37.5) 3 (50) 0

Gastroenteritis 0 1 (12.5) 0 0

Rhinitis 0 1 (12.5) 0 0

Tooth abscess 0 0 1 (16.7) 0

Upper respiratory tract infection 0 0 1 (16.7) 0

Urinary tract infection 0 1 (12.5) 0 0

Viral infection 0 0 1 (16.7) 0

Viral upper respiratory tract infection 0 0 1 (16.7) 0

Injury, poisoning, and procedural complications 1 (16.7) 2 (25.0) 1 (16.7) 0

Muscle strain 0 2 (25.0) 0 0

Ear abrasion 1 (16.7) 0 0 0

Ligament sprain 0 0 1 (16.7) 0

Musculoskeletal and connective tissue disorders 1 (16.7) 0 0 1 (16.7)

Muscle spasms 0 0 0 1 (16.7)

Musculoskeletal stiffness 1 (16.7) 0 0 0

Nervous system disorders 3 (50.0) 0 1 (16.7) 0

Dizziness postural 2 (33.3) 0 1 (16.7) 0

Headache 1 (16.7) 0 0 0

a MedDRA Medical Dictionary for Regulatory Activities
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inhibitors including immunogenicity, ADAs,
gingival bleeding, epistaxis, telangiectasias, and
effects on the neurohormonal axes were not
observed in this study [18, 19, 23, 24].

The binding affinity of apitegromab for
promyostatin in 2.9 nM. The binding affinity
for latent myostatin is 2.4 nM. No binding
affinity, detected at 200 nM, was noted for
myostatin, nor any other TGFb family member.
Activation of myostatin requires two distinct
proteolysis events that generate the active
mature growth factor. One proteolysis event
occurs between promyostatin, predominantly
found within the skeletal muscle, and latent
myostatin, predominantly found in the serum,
by the proprotein convertase. The other prote-
olytic event occurs between latent myostatin
and the mature, active myostatin, via the tol-
loid protease. Apitegromab binds to both
promyostatin and latent myostatin and inhibits
tolloid-mediated cleavage of latent myostatin.
The latent myostatin increases in serum were
likely due to binding of apitegromab to its tar-
get in the muscle, resulting in transport of the
antibody–antigen complex into the systemic
circulation, until eventual clearance.

Previous myostatin inhibitor investigations
focused on the treatment of facioscapulo-
humeral muscular dystrophy and Duchenne
muscular dystrophy, with limited measurable

benefit, likely because of structural tissue dam-
age [23]. Apitegromab is being pursued in SMA
because SMA is a condition primarily caused by
impaired neuromotor innervation in otherwise
structurally or mechanically sound muscle
tissue.

Measurement of serum apitegromab levels
demonstrated it achieved a linear, robust PK
profile across the study, with generally low
variability (less than 30% CV) within each
cohort. In part A (SAD), proportionality of
apitegromab exposure was achieved at all dose
levels (1–30 mg/kg) by comparing dose nor-
malized Cmax (Table 6). In part B (MAD), dose
proportionality was achieved within each dos-
ing period at the three dosing levels tested
(Table 7), as assessed by Cmax, Clast, and
AUC(0–336). Multiple apitegromab doses resulted
in accumulating exposure as measured by
comparing both the Cmax after each dose and
the Clast within the first and second dosing
interval (Table 7). In addition, the AUC(0–336)

showed similar trends toward accumulation
over the three dosing periods. While steady-
state apitegromab exposure could not be asses-
sed after only three doses, the overall exposure
trends indicate that steady state would be
achieved after subsequent doses. The half-life,
calculated from data in part A (SAD), ranged
from 24 to 31 days. This long half-life suggests

Table 8 Summary of pharmacokinetics parameters for apitegromab by treatment: part A, single ascending dose

Noncompartmental PK parameter Cohort 1 Cohort 2 Cohort 3 Cohort 4 Cohort 5
1 mg/kg
(n = 6)

3 mg/kg
(n = 6)

10 mg/kg
(n = 6)

20 mg/kg
(n = 6)

30 mg/kg
(n = 6)

Mean Cmax, lg/mL (CV%) 25.07 (19.5) 82.95 (8.7) 277.50 (7.7) 555.00 (16.9) 744.00 (13.2)

Dose normalized Cmax, [lg/mL]/

[mg/kg]

25.07 27.65 27.75 27.75 24.8

Median t1/2, h (min, max) 738.8 (617,

1078)

599.1 (533,

758)

580.4 (273,

702)

585.3 (384,

726)

622.9 (499,

723)

Mean CL, mL/h (CV%) 6.049 (10.7) 7.688 (17.9) 7.299 (26.7) 7.062 (30.0) 6.628 (14.1)

Mean Vz, L (CV%) 6.804 (20.1) 6.852 (13.7) 5.395 (18.8) 5.688 (10.4) 5.919 (16.1)

Cohort 1 (1 mg/kg) anchored start times on the infusion when all other cohorts are based on post end of infusion. One
subject in the 10 mg/kg group discontinued the study prior to day 14
CL total body clearance, Cmax maximum serum drug concentration, CV coefficient of variation, max maximum, min
minimum, PK pharmacokinetics, t1/2 terminal elimination half-life, Vz volume of distribution
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that the frequency of administration could
extend beyond the 2-week dosing interval
studied here, and could likely extend to
monthly or longer dosing, which could repre-
sent a significant reduction of SMA patient
burden. Overall, these data indicate that apite-
gromab achieves appropriate pharmacokinetics

to support further studies within these dose
ranges.

Serum latent myostatin was measured as an
exploratory biomarker to assess the extent of
target engagement across the study. While
apitegromab binds to and engages both pro-
and latent forms of myostatin with similar
affinity (2.9 nM, and 2.4 nM, respectively), only

Fig. 2 Pharmacokinetic and pharmacodynamic results.
a Following single ascending doses, the Cmax for apite-
gromab occurred soon after completion of the IV infusion.
Mean serum concentrations, Cmax, and AUC values
increased proportionally with increasing dose. b Multiple
ascending doses resulted in dose-related increases in Cmax.
An accumulation of apitegromab from the first dose to the
last resulted in increasing AUC values. Pre-dose time
points for all subjects and all time points for placebo
subjects were measured for apitegromab exposure and were
reported below the limit of quantitation (BLQ). c Single

ascending doses of apitegromab resulted in dose-related
increases in serum latent myostatin reaching a plateau
between days 14 and 28 for doses B 10 mg/kg and days 42
and 56 for 20 mg/kg and 30 mg/kg doses which then
declined in all dose groups. d Following multiple ascending
doses of apitegromab, mean latent myostatin concentra-
tions increased after the first dose and remained elevated
after the administration of the third dose. Latent
myostatin concentrations began to decline by day 56 in
the 10 and 20 mg/kg dose cohorts and day 84 in the
30 mg/kg dose cohorts
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Table 9 Summary of noncompartmental PK parameters for apitegromab by treatment: part B, multiple ascending dose

Noncompartmental PK parameter Cohort 6 Cohort 7 Cohort 8
10 mg/kg 20 mg/kg 30 mg/kg

Day 0–day 14

n = 8 n = 6 n = 6

Mean AUC(0–last), h*lg/mL (CV%) 50,822.6 (22.6) 76,963.9 (12.9) 120,049.4 (27.4)

n = 6 n = 6 n = 6

Mean AUC(0–336), h*lg/mL (CV%) 43,756.7 (14.8) 76,986.1 (12.9) 111,756.8 (15.2)

Dose normalized AUC(0–336), [h*lg/mL]/[mg/kg] 4375.7 3849.3 3725.2

Mean Cmax, lg/mL (CV%) 288.13 (14.1) 463 (16.6) 803.33 (24.5)

Dose normalized Cmax, [h*lg/mL]/[mg/kg] 28.8 23.2 26.8

Mean Clast, lg/mL (CV%) 78.94 (29.3) 153.67 (11.9) 231.67 (14.9)

Dose normalized Clast, [h*lg/mL]/[mg/kg] 7.9 7.7 7.7

Mean CL, mL/h (CV%) 9.823 (45.1) 10.852 (18.5) 10.714 (34.9)

Mean Vz, L (CV%) 4.305 (18.4) 4.957 (9.8) 5.507 (10.9)

Day 14–day 28

Mean Cmax, lg/mL (CV%) 390.83 (18.2) 650.17 (14.4) 934 (14.1)

Dose normalized Cmax, [h*lg/mL]/[mg/kg] 39.1 32.5 31.1

Mean Clast, lg/mL (CV%) 146.33 (18.2) 290.67 (47) 743.4 (33.7)

Dose normalized Clast, [h*lg/mL]/[mg/kg] 14.6 14.5 24.8

Day 28–study end

n = 6 n = 6 n = 5

Mean AUC(0–last), h*lg/mL (CV%) 202,085.4 (45.6) 488,068.3 (16.9) 759,224.5 (12.4)

n = 5 n = 6 n = 5

Mean AUC(0–336), h*lg/mL (CV%) 83,902.7 (17.6) 201,619.1 (15.1) 305,647 (16.8)

Dose normalized AUC(0–336), [h*lg/mL]/[mg/kg] 8390.3 10,081.0 10,188.2

Median Tmax, h (min, max) 2.02 (2, 6) 37.99 (2, 50) 10 (6, 50)

Mean Cmax, lg/mL (CV%) 421 (15.2) 958.67 (17.1) 1582 (20)

Dose normalized Cmax, [h*lg/mL]/[mg/kg] 42.1 47.9 52.7

Mean Clast, lg/mL CV%) 66.25 (147.4) 32.3 (39.8) 49.4 (15.9)

Dose normalized Clast, [h*lg/mL]/[mg/kg] 6.6 1.6 1.6

Mean RCmax, lg/mL (CV%) 1.419 (3.6) 2.119 (22.9) 2.117 (16.3)

Mean RAUC(0–336), lg/mL (CV%) 1.879 (13.4) 2.637 (13.7) 2.851 (14.2)

Mean CL, mL/h (CV%) 10.263 (28.6) 8.19 (19.7) 8.332 (24.4)
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latent myostatin is detected in the serum [10].
The bioanalytical assay used to measure serum
latent myostatin implements an acid-dissocia-
tion step to dissociate the drug–antigen com-
plex, allowing for the quantitation of total
serum latent myostatin [25]. In part A (SAD) of
the study, serum latent myostatin levels
increased and peaked at about 2000–3000 ng/
mL by days 14–28. Latent myostatin levels only
reached approximately half of this maximal
value at the lowest dose tested (1 mg/kg), before
returning to baseline. At all other doses, after
reaching this maximal latent myostatin accu-
mulation, latent myostatin remained elevated
for a period of time before beginning to return
to baseline levels. In part B (MAD) of the study,
latent myostatin levels increased after the first
dose and remained elevated after administra-
tion of the third dose. Latent myostatin con-
centrations began to decline by day 56 in the 10
and 20 mg/kg dose cohorts and day 84 in the
30 mg/kg dose cohorts. These increases of latent
myostatin in serum indicate apitegromab has
robust target engagement.

This phenomenon occurs with inhibition of
serum cytokines [26], and is assumed to be due
to the long half-life of the drug extending the
half-life of the antigen. As latent myostatin is
bound by apitegromab in muscle, it is likely
that this inactive drug–antigen complex is flu-
shed into the bloodstream and degraded by
typical pathways. Since apitegromab has a long
half-life, serum latent myostatin remains
engaged until drug is sufficiently cleared from
circulation. This relationship suggests that
apitegromab doses at above 3 mg/kg allow for

full engagement of latent myostatin, and higher
doses allow for longer duration of full target
engagement. These results are consistent with
trends seen in both cynomolgus monkeys trea-
ted with apitegromab [25] and in an SMND7
mouse model of SMA after treatment with the
parental muSRK-015P molecule [21].

On the basis of its AE profile, apitegromab
appears to be safe and well tolerated, with no
clinically meaningful changes in baseline vital
signs, ECGs, or clinical laboratory parameters
and no ADA formation. The primary and sec-
ondary objectives of this study support the
safety and tolerability of apitegromab at doses
up to 30 mg/kg by IV infusion. These data,
along with available non-clinical data, support
further investigation of apitegromab in human
subjects.

Apitegromab is currently under investigation
in a 52-week phase 2 clinical study
(NCT03921528). On the basis of the results of
the current study, apitegromab is dosed via
intravenous infusion every 4 weeks, as either
monotherapy or as an additive therapy to SMN
upregulators, to assess possible improvements
in downstream muscular function in patients
with later-onset SMA (types 2 and 3, aged 2–-
21 years) [27]. Two doses of apitegromab, 2 mg/
kg and 20 mg/kg, were selected on the basis of
its well-characterized PK and informative PD
(target engagement) profiles revealed in healthy
subjects. Ultimately, the results of the phase 2
clinical study will offer a better understanding
of PK/PD features of apitegromab, the relation-
ship of apitegromab concentrations and chan-
ges in latent myostatin in the serum to clinical

Table 9 continued

Noncompartmental PK parameter Cohort 6 Cohort 7 Cohort 8
10 mg/kg 20 mg/kg 30 mg/kg

Mean Vz, L (CV%) 7.224 (20.7) 8.691 (29.8) 8.501 (19.7)

AUC(0–336) area under the concentration–time curve from time 0 to 336 h, AUC(0–last) area under the concentration–time
curve to the last measurable concentration, Clast last measurable concentration, Cmax maximum serum concentration, CL
total body clearance, CV coefficient of variation, max maximum, min minimum, RAUC(0–336) accumulation ratio based on
area under the concentration–time curve from 0 to 336 h, RCmax accumulation ratio based on maximum concentrations, PK
pharmacokinetics, SAD single ascending dose, t1/2 terminal elimination half-life, Tmax time to maximum serum concen-
tration, Vz volume of distribution
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efficacy and safety outcomes, and ultimately
the value of measuring latent myostatin con-
centrations in the serum as a biomarker of tar-
get engagement in patients with SMA.

Study limitations include evaluation of
safety, tolerability, and PK/PD in an adult
healthy volunteers-only study, which is typical
in first-in-human phase 1 studies. Evaluation of
safety, tolerability, and PK/PD responses in
children with the targeted clinical indication
usually occurs in a phase 2 exploratory trial that
is currently ongoing. Neither muscle-specific
effects nor the impact on growth or related
hormonal changes, and development mile-
stones were assessed in this first-in-human
phase 1 study. The primary objective of the
phase 1 study was to evaluate the safety and
tolerability of single and multiple apitegromab
doses up to 30 mg/kg by IV infusion to healthy
subjects. The secondary objectives were to
evaluate the PK, PD, and immunogenicity of
single and multiple apitegromab doses up to
30 mg/kg by IV infusion to healthy subjects.

CONCLUSIONS

Apitegromab (SRK-015) is an investigational,
fully human, monoclonal antibody that specif-
ically binds to proforms of myostatin, which
include promyostatin and latent myostatin,
inhibiting myostatin activation. The results of
this phase 1 double-blind, placebo-controlled
study demonstrate that apitegromab has a mean
apparent terminal half-life of 24–31 days after
single intravenous doses and dose-related
increases in Cmax following multiple ascending
doses in healthy volunteers. Both single and
multiple doses of apitegromab resulted in dose-
dependent and sustained increases in serum
latent myostatin, indicating robust target
engagement. Apitegromab was safe and well
tolerated. These results support ongoing devel-
opment of this molecule.
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