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Persistent growth in children with achondroplasia treated with vosoritide for two years:  
further evidence supporting the first precision therapy for this condition   
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Background
	■ Achondroplasia is the most common form of disproportionate short stature  
(approx. 1:25,000 live births)1,2

	■ Caused by a pathogenic variant in FGFR3 that constitutively activates the downstream 
inhibitory signaling pathway in chondrocytes, leading to impaired endochondral bone 
growth1

	■ Complications of achondroplasia impact multiple systems throughout the lifespan3 
	– Complications include cervicomedullary compression, sleep apnea, genu varum,  
spinal stenosis

Vosoritide: Targeted Therapy for Achondroplasia
	■ CNP down-regulates aberrant FGFR3            
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signaling in chondrocytes by inhibiting the 
MAPK-ERK pathway4,5

	■ Vosoritide is based on naturally-occurring 
CNP engineered to resist degradation and 
increase the half-life6

	■ Open-label, phase 2 trials in children with 
achondroplasia showed that administration  
of vosoritide resulted in sustained increases 
in annualized growth velocity (AGV)7

	■ In a phase 3 randomized placebo controlled 
trial (Study BMN 111-301) in children with 
achondroplasia, treatment with vosoritide 
resulted in a statistically significant improvement  
in AGV after 52 weeks compared to placebo8

	■ Vosoritide is approved for use in children with achondroplasia aged ≥5 years in the US, 
aged ≥2 years in the EU, Brazil, and Australia, and from birth in Japan, until closure of 
epiphyses

Objectives and Methods
Objective of Study BMN 111-302 
	■ Evaluate the long-term safety, tolerability, and efficacy for growth of daily subcutaneous 
injections of vosoritide in children with achondroplasia

Study design

VOS 15 µg/kg
n=60

Placebo
n=61

52 weeks
Age: 5 to <18

Double-blind; 1:1
N = 121

Final Adult Height
N = 119

Study 301

Study 302
Extension Study

(open-label)

VOS/VOS 15 µg/kg
n=58

PBO/VOS 15 µg/kg
n=61

Study
901

Ongoing

	– Primary Efficacy Endpoint: Annualized Growth Velocity (AGV)
	– Secondary Efficacy Endpoints: Height Z-score; Upper to lower body segment ratio

Statistical Methods
	■ Six 6-month interval mean AGV assessments were derived from standing height 
measurements starting -52 weeks prior to randomization into the placebo controlled 
study and concluding 104 weeks post-randomization

	– Imputation for discontinued children was conducted by applying the baseline (pre-treatment) 
AGV to the last available height assessment.  Linear interpolation was applied for children 
who had missed an assessment but in whom an assessment at a later time point was available

	■ Standing height was converted to an age-appropriate and sex-appropriate Z-score 
by comparison with Centers for Disease Control and Prevention reference standards 
(https://www.cdc.gov/growthcharts/index.htm)
	■ Upper to lower body segment ratio was calculated as the ratio between sitting height 
and standing height minus sitting height
	■ Comparative analyses at two years were performed using an ANCOVA model, which 
adjusted for covariates, as pre-specified for the primary and key secondary analyses 
of the randomized placebo controlled study. Similarly, comparative analyses were also 
conducted to assess height Z-score and upper to lower body segment ratio

Results
BMN 111-301/302 Study Disposition (up to Week 52 in 111-302)

Subject Category Placebo/Vosoritide 
N=61

Vosoritide/Vosoritide 
N=60

Enrolled (%) 61 (100) 60 (100)

	 Discontinued 0 2 (3.3)*

Enrolled in extension 111-302 study 61 (100) 58 (96.7)

	 Discontinued 0 2 (3.3)**

	 No height assessment at Week 52 due to COVID-19 7 (11.5) 4 (6.7)

	 Subjects with standing height data at Week 52 54 (88.5) 52 (86.7)
	*	Reasons for discontinuation: One subject withdrew due to an adverse event (procedural anxiety); another withdrew by request due to pain 

intolerance from injection.
**Reasons for discontinuation: Withdrew by subject, one with “subject and family decided to exit the study” and another with “Participant is  

very resistant to daily injections”.

BMN 111-301/302 Subject Demographics (at start of vosoritide treatment)

Subject Category Placebo/Vosoritide 
N=61

Vosoritide/Vosoritide 
N=60

Age at first dose of vosoritide (years)
	 N
	 Mean (SD)
	 Median 
	 25th,75th Perc 
	 Min, Max

 
61

10.07 (2.48)
10.29

8.07, 11.67
6.1, 15.9

 
58

8.26 (2.42)
7.59

6.08, 10.16
5.1, 13.1

Age category (%) 
	 ≥5 to<8
	 ≥8 to<11
	 ≥11 to <15
	 ≥15 to <18

 
15 (24.6)
21 (34.4)
24 (39.3)
 1 (1.6)

 
31 (53.4)
16 (27.6)
11 (19.0)

0
Sex (%) 
	 Male
	 Female

 
33 (54.1)
28 (45.9)

 
30 (51.7)
28 (48.3)

Tanner Stage >1 (%)
	 Male Tanner Stage >1

18 (29.5) 
6 (9.8)

11 (19.0) 
3 (5.2)

SD, standard deviation.

Increase in AGV is Maintained in the Second Year of Treatment with Vosoritide9
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3.81, 1.59

Placebo/Vosoritide:

Placebo/Vosoritide (N):
Vosoritide/Vosoritide (N): 43

44
58
61

58
61

60
61

49
54

44
47

Vosoritide (15 µg/kg)
Vosoritide/Vosoritide:

Placebo
Vosoritide (15 µg/kg)

3.89, 1.55

4.26, 1.58

4.16, 1.28

5.96, 1.51

4.08, 1.36

5.39, 1.87

3.81, 1.31

5.97, 1.83

5.75, 1.84
5.52, 1.77
5.43, 2.03

Study 111-901
(Baseline Observation)

Study 111-301
(Randomized Placebo Controlled)

Study 111-302
(Open Label Extension)

Values are means (SD).

	■ Cumulative height gain over 2 years was 3.52 cm in children on active treatment with 
a height assessment at Week 104 (n=52) compared to children on placebo with a two 
year untreated observation period (n=38)

Trend Towards Improvement in Upper to Lower Body Segment Ratio after  
2 Years of Treatment9
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Baseline defined as time of initiation of vosoritide treatment.

Comparative analyses (ANCOVA): Treated vs Untreated9

Week 104 
LS mean change from baseline (95% CI)

Height gain 3.34 cm  (2.76, 3.93)
Height Z-score +0.44 SDS (0.25, 0.63)
Upper:lower body segment ratio -0.05 (-0.09, -0.01)

Comparative analyses assessed participants on active treatment for 2 years versus participants in the placebo arm with two years of being 
untreated (including time in observational study 901).

Safety of 2 Years of Vosoritide Treatment
	■ A total of 14 SAEs reported on treatment in 111-301/302 by November 2, 2020

	– None related to vosoritide
	– Common childhood illnesses/infections or manifestations of achondroplasia 
	– Surgeries 

	■ Safety profile consistent with observations to date
	– ISRs remain most commonly reported AEs without change in severity over time
	– No drug-related hypersensitivity events
	– No change in severity of blood pressure decreases
	– No AEs related to disproportionate bone growth or bone pathology

Conclusions
	■ During the second year of treatment with 15 µg/kg/day of vosoritide, the improvement 
in AGV was maintained, resulting in further increase in height Z-score and positive 
trend in body proportion ratios
	■ In subjects who switched from placebo to vosoritide in study 302, similar efficacy  
was observed as in those subjects on vosoritide treatment from the start of study 301
	■ Vosoritide was well tolerated with no reported drug-related SAEs
	■ Mean difference in height gain after 2 years treatment with vosoritide compared to no 
treatment was 3.34 cm (95% CI:2.76, 3.93)
	■ Participants continue treatment with vosoritide in the extension study where 
long-term effects of treatment can be evaluated until final adult height
	■ The studies of vosoritide in younger children with achondroplasia (0–60 months)10 
and those at risk of FM decompression surgery are ongoing11,12
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