
A Phase 1b/2 study of the anti-myostatin adnectin RG6206 (BMS-986089) in ambulatory boys 
with Duchenne muscular dystrophy (DMD): A 72-week treatment update
Kathryn R. Wagner (1), Brenda L. Wong (2,3*), Barry J. Byrne (4), Cuixia Tian (3), Leslie K. Jacobsen (5*), Giridhar S. Tirucherai (5), Michael Rabbia (6), Heidemarie Kletzl (7), Rose Ong (7*), Karl Yen (7), 
Gautam Sajeev (8), James Signorovitch (8,9), Susan J. Ward (9), Clifford Bechtold (5*) and Michelle Krishnan (7)
(1) The Johns Hopkins School of Medicine, Baltimore, MD, USA; (2) UMass Memorial Children’s Medical Center, Worcester, MA, USA; (3) Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, USA; (4) University of Florida, Gainesville, FL, USA; (5) Bristol-Myers Squibb, Princeton, NJ, USA; 
(6) Genentech, Inc, South San Francisco, CA, USA; (7) F. Hoffmann-La Roche, Basel, Switzerland; (8) Analysis Group, Inc., Boston, MA, USA; (9) Collaborative Trajectory Analysis Project (cTAP), Cambridge, MA, USA. *Institution at the time of study initiation.

Background
•	 Duchenne muscular dystrophy (DMD) is an X-linked, recessive neuromuscular disorder resulting in a loss of function of 

dystrophin protein and progressive muscle degeneration from early childhood.1,2

•	 Inhibition of myostatin, a negative regulator of muscle growth,3 has been shown to increase skeletal muscle mass in several species, 
including humans.3,4

•	 RG6206 (BMS-986089) is a fully human anti-myostatin adnectin modified by the addition of an IgG-Fc tail to prolong half-life.5
—— RG6206 inhibits myostatin activity by binding to serum-free myostatin or myostatin-ActRIIB complex and inhibiting downstream 
pSmad2/3 signalling via the inhibition of ALK4/5 (signaling receptor) recruitment.

—— RG6206 is administered subcutaneously with weekly dosing at home.5
—— In a Phase 1 healthy volunteer trial (NCT02145234)6 RG6206 treatment reduced levels of free myostatin from baseline by 
a maximum of 96%. 
•	 This was associated with increases in thigh muscle volume and total LBM that were dependent on RG6206 dose and 

magnitude of free myostatin suppression.7

Design/Methods
Phase 1b/2 study
•	 Phase 1b/2 study of the novel anti-myostatin adnectin RG6206 in ambulatory boys with DMD, aged 5–10 years (NCT02515669).8
•	 Forty-three boys were randomized to receive weekly SC doses of RG6206 (4–50 mg) or placebo for 24 weeks (Figure 1).8
•	 All boys (including boys treated with placebo) received treatment with RG6206 for 48 weeks in the open-label phase (Figure 1).
•	 Table 1 provides the demographics and baseline characteristics from the Phase 1b/2 study.
Cincinnati Children’s Hospital Medical Center (CCHMC) cohort
•	 This cohort presents natural history data from a group of patients from the CCHMC.
•	 Changes in muscle mass were reported in the CCHMC cohort, analyses of which were conducted by the Collaborative Trajectory 

Analysis Project (cTAP) patient registry.
•	 cTAP is a pre-competitive, multi-sponsor, multi-institution collaboration focused on using clinical data to improve 

drug development for DMD.

Figure 1. Phase 1b/2 study design in ambulatory boys with DMD aged 5–10 years7,8
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Primary endpoints
• Safety and tolerability of multiple SC RG6206 doses in boys with DMD

Secondary endpoints
• PK, PD and immunogenicity of multiple RG6206 doses
• Effects of RG6206 on free myostatin and myostatin-drug complexes
• MRI measures of maximal CSA and contractile versus non-contractile muscle

Exploratory endpoints
• Outcome measures included 6MWD, T-stand supine, 4SC and NSAA score
• LBM as assessed by DXA

*n, numbers per protocol; †Expansion panel utilizes the same dose as Dosing Panel 3.

Table 1: Phase 1b/2 study: Demographics and baseline characteristics*

Placebo Panel 1 RG6206 Panel 2 RG6206 Panel 3 RG6206 Expansion panel 
RG6206

n 11 7 6 6 13
RG6206 dose, mg
  ≥15 kg
  ≥15 to ≤45 kg
  >45 kg

N/A 4
12.5
20

35
50

35
50

Age, mean years (SD) 8.8 (1.3) 8.0 (2.2) 8.0 (1.8) 7.7 (2.3) 8.2 (1.6)
Age, n
  5–6 years
  ≥6–10 years

1
10

3
4

1
5

3
3

3
10

Screening weight,  
mean kg (SD) 29.7 (7.6) 26.1 (6.4) 27.8 (6.6) 27.5 (6.7) 28.1 (9.0)

Screening weight, n
  ≤45 kg
  >45 kg

10
1

7
0

6
0

6
0

12
1

Myostatin,
median pg/mL
(min–max)

1071
(500–2745)

835
(611–1006)

1114
(538–3552)

1447
(703–2143)

835
(492–1580)

Forty patients received daily doses of corticosteroids – three patients received intermittent doses. 
*All treated subjects.

Results
Phase 1b/2 safety summary at Week 72
•	 At the time of the data cut (8th February 2018), no drug-related safety findings leading to withdrawal from the study were reported 

in any boys receiving RG6206 for 72 weeks.
•	 Most AEs were mild to moderate in intensity.
•	 The most common AEs considered to be related to study drug were injection site reactions, which were mild in intensity 

(except two moderate events: injection site erythema and injection site discomfort).
•	 Five SAEs were reported in four patients receiving RG6206 (influenza, rhabdomyolysis, femur fracture, conversion disorder 

and spinal compression fracture); all SAEs were considered unrelated to RG6206.
•	 At the time of the data cut (8th February 2018) there was no evidence of drug-related trends in safety lab parameters, vital signs, 

ECG parameters or echocardiogram parameters.

Phase 1b/2 PK and target engagement at Week 24
•	 At Week 24, RG6206 serum concentrations increased with dose and were accompanied by a dose-dependent reduction (77–97%) 

in free myostatin (Figure 2).
—— Maximum myostatin suppression was obtained with the high (35 mg) dose.

Figure 2. Phase 1b/2 study: PK and target engagement at Week 24
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Conclusions
•	 At the time of the data cut (8th February 2018), no drug-related safety findings leading to withdrawal from 

the study were reported in any boys receiving RG6206 for 72 weeks.
•	 The PK profile of RG6206 was as expected and robust target engagement (myostatin suppression) 

was achieved.
•	 Imaging outcomes suggested that RG6206 treatment had a positive effect on muscle in boys with DMD.
•	 Forty-one boys from this study are now enrolled in a 228-week open-label extension.
•	 A Phase 2/3 RG6206 study is actively recruiting (NCT03039686)10 worldwide.

•	 DXA imaging showed that LBMi increased in boys receiving RG6206 for 72 weeks (Table 2).
•	 There was a decrease in LBMi in the CCHMC cohort, who had not received any treatment with RG6206 (Table 2).
•	 MRI results were consistent with the DXA data at Week 72 (data not shown).
•	 At Week 24, when all dose groups were pooled, boys on active treatment showed a 3.85% increase in LBMi (assessed using DXA) 

and a 5.49% increase in contractile CSA of right thigh (assessed using MRI) versus placebo (data not shown).9

Table 2. Absolute change in LBMi at Weeks 24 and 72 in boys treated with RG6206 and in boys with DMD in the 
CCHMC cohort measured by DXA

RG6206 Phase 1b/2 study CCHMC cohort

RG6206 (all doses pooled) 
n=32

Placebo 
n=11

Natural history 
n=63

Time point (weeks) Model estimate 
(kg/m2) SE Model estimate 

(kg/m2) SE Model estimate 
(kg/m2) SE

Week 24 0.16 0.10 –0.13 0.17 –0.06 0.07

Week 72 0.26 0.15 - - –0.18 0.21

Phase 1b/2 Week 24 placebo results based on LSM estimates from ANCOVA including baseline value and age as covariates. Phase 1b/2 Week 24 and Week 72 active results based on LSM estimates from MMRM including baseline 
value and age as covariates. cTAP natural history results based on model estimates from RCRM model for which Week 24 estimate is the median of estimates calculated for the various models provided.

•	 Table 3 provides the baseline characteristics in boys enrolled in the Phase 1b/2 study and boys in the CCHMC cohort.

Table 3. Baseline characteristics from boys enrolled in the Phase 1b/2 study and in boys with DMD in the 
CCHMC cohort

RG6206 Phase 1b/2 study CCHMC cohort

RG6206 (all doses pooled) 
n=32

Placebo 
n=11

Natural history 
n=63

Unique 
patients 32 11 56

Age (years) Mean±SD  
Median 
Range

8.0±1.84 
9.0 

(6, 10)

8.8±1.33 
9.0 

(6, 10)

7.75±1.57 
7.69 

(5.28, 10.62)

Current 
steroid use

Deflazacort 
Prednisone

22 (69%) 
10 (31%)

10 (90.9%) 
1 (9.1%)

58 (92.06%) 
9 (14.29%)

NSAA total 
score

Mean±SD  
Median 
Range

23.71±6.59 
25.00 

(8.00, 33.00)

25.36±6.04 
26.00 

(11.00, 33.00)

26.95±4.83 
27.00 

(12.00, 34.00)

4SC  
(stairs/sec)

Mean±SD  
Median 
Range

1.19±0.51 
1.15 

(0.46, 2.50)

1.44±0.57 
1.29 

(0.40, 2.41)

2.28±0.84 
2.35 

(0.59, 4.44)

LBMi
Mean±SD  
Median 
Range

10.09 
9.89 

(7.23, 12.28)

10.48 
10.46 

(7.83, 12.61)

13.42±1.32 
13.18 

(10.77, 16.70)

This was a modelling comparison using a small number of boys enrolled in the Phase 1b/2 study, further work is needed to refine the approach to be used with other trial and real-world data.
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