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Introduction
■ Turner syndrome, Noonan syndrome, and short stature homeobox-containing gene

deficiency disorders (SHOX-Ds) are associated with excess extracellular-signal-regulated
kinase (ERK) signalling and characterized by short stature1-3

■ Although these disorders are not associated with growth hormone dysfunction, human
growth hormone (hGH) is often used; response to hGH wanes over time
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Figure 1. ERK1/2 in normal chrondrocyte proliferation and differentiation

 Vosoritide, an analogue of the master growth regulator C-type natriuretic peptide, is an
approved targeted therapy for achondroplasia that stimulates endochondral bone growth
by reducing ERK activity (Figure 1)4

NPR-B, atrial natriuretic factor receptor B; PKGII, protein kinase, cGMP-dependent, type II.
■ Phase 1/2 studies in children with a wide variety of short-stature disorders, including Noonan

syndrome (NCT04219007) and Turner syndrome (NCT05849389), are ongoing

Objective
■ CANOPY NS, TS, SHOX-D-2 (study 111-211; NCT06668805) is a phase 2,

randomized, hGH-controlled, multicentre basket study to determine the therapeutic
dose of vosoritide in children with genetically confirmed Turner syndrome, Noonan
syndrome, or SHOX-D with inadequate response to hGH for a phase 3 confirmatory study

Participants

Height Z-score less than or equal to −2.00 standard deviations (SDs) from US 
Centers for Disease Control and Prevention (CDC) average-stature references 
 Up to 20% of participants may have a height Z-score >−2.00 and ≤−1.75 

SDs

Approximately 72 children with genetically confirmed Turner syndrome, Noonan 
syndrome, or SHOX-D with inadequate response to hGH

Age ≥3 to <11 years (females) or <12 years (males) and prepubertal 

Receiving ≥0.35 mg/kg/week hGH (or an optimized dose according to the local 
standard of care) for ≥1 year without dose changes in the previous 6 months 

Participants must currently have an inadequate response to hGH, 
defined as annualized growth velocity below that of average-stature 
children based on CDC data (Figure 2)

Figure 2. AGV in females and males of average stature based on CDC dataa
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aCDC height chart data were used to determine AGV by deriving the difference in median height assessments 12 months apart in age. 
AGV, annualized growth velocity; CDC, US Centers for Disease Control and Prevention.

Study sites
■ CANOPY NS, TS, SHOX-D-2 is recruiting at sites in the USA, Canada, Turkey, Italy, Germany,

Spain, France, and Australia

For more information 
on CANOPY NS,  
TS, SHOX-D-2, 
scan this QR code.

Study design
Dose-finding phase Long-term phase

6 months

7.5 µg/kg/day
vosoritide

15.0 µg/kg/day
vosoritide

22.5 µg/kg/day
vosoritide

Daily hGH at dose equivalent to previous regimen (24 months)

Therapeutic dose of vosoritide

The therapeutic dose of vosoritide will be 
determined after the dose-finding phase 
for vosoritide participants

Until near-final adult heighta

After a 6-month baseline growth 
assessment phase while on hGH, 
Turner syndrome and Noonan syndrome 
participantsb will be randomized to

Participants 
randomized to hGH 
may transition to 
open-label vosoritide 
at the therapeutic 
dose after 24 months, 
if desired

aNear-final adult height is defined as decreased growth velocity (AGV <1.5 cm/year) assessed over a period of at least 6 months  
and growth plate fusion. bSHOX-D participants will be randomized 1:1:1:3 to the above treatment groups in the US and 1:1:1 to the 
vosoritide doses outside the US.
AGV, annualized growth velocity; hGH, human growth hormone.

Endpoints
Endpoints Comparison Time point

Safety

Change from baseline 
(on hGH) in AGV

3 vosoritide 
doses vs hGH 6 monthsa

Change from baseline 
(on hGH) in height, 

height Z-scoreb, and AGV

Therapeutic 
vosoritide 

dose vs hGH
24 months

Adverse events of special interest 
are fracture, slipped capital 
femoral epiphysis, avascular 
necrosis or osteonecrosis, and 
symptomatic hypotension

aAn interim analysis will occur when ≥50% of participants in each group have 6 months of 
follow-up. bBased on CDC growth charts. 
AGV, annualized growth velocity; CDC, US Centers for Disease Control and Prevention;  
hGH, human growth hormone.
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