
Effective GH Replacement With Somapacitan in Children 
With GHD: REAL4 2-year Results and After Switch From 
Daily GH
Bradley S. Miller,1 Joanne C. Blair,2 Michael Højby Rasmussen,3 Aristides Maniatis,4

Jun Mori,5 Volker Böttcher,6 Ho-Seong Kim,7 Rikke Beck Bang,8 Michel Polak,9

and Reiko Horikawa10

1Division of Pediatric Endocrinology, University of Minnesota Medical School, MHealth Fairview Masonic Children’s Hospital, Minneapolis, 
MN 55454, USA
2Department of Endocrinology, Alder Hey Children’s NHS Foundation Trust, Liverpool, L14 5AB, UK
3Clinical Drug Development, Novo Nordisk A/S, Søborg 2860, Denmark
4Rocky Mountain Pediatric Endocrinology, Centennial, 80112 CO, USA
5Division of Pediatric Endocrinology and Metabolism, Children’s Medical Center, Osaka City General Hospital, Osaka 534-0021, Japan
6Division of Pediatric Endocrinology and Metabolism, MVZ Endokrinologikum Frankfurt am Main, Frankfurt 60596, Germany
7Department of Pediatrics, Severance Children’s Hospital, Institute of Endocrinology, Yonsei University College of Medicine, Seoul 03722, 
Republic of Korea
8Biostatistics Rare Disease and Advanced Therapies, Novo Nordisk A/S, Aalborg 9220, Denmark
9Service d’Endocrinologie, Gynécologie et Diabétologie Pédiatriques, Hôpital Universitaire Necker Enfants Malades Paris, Assistance 
Publique-Hôpitaux de Paris, Paris 75015, France
10Division of Endocrinology and Metabolism, National Center for Child Health and Development, Tokyo 157-0074, Japan
Correspondence: Bradley S. Miller, MD, PhD, Division of Pediatric Endocrinology, University of Minnesota Medical School, MHealth Fairview Masonic 
Children’s Hospital, Pediatric Endocrinology Academic Office Building, 2450 Riverside Ave S AO-201, Minneapolis, MN 55454, USA. Email: mille685@umn.edu; or 
Michael Højby Rasmussen, MD, Clinical Drug Development, Novo Nordisk A/S, Vandtårnsvej 108-1102860, Søborg 2860, Denmark. Email: mhr@novonordisk. 
com.

Abstract
Context: Somapacitan is a long-acting GH derivative for treatment of GH deficiency (GHD).
Objective: Evaluate the efficacy and tolerability of somapacitan in children with GHD after 2 years of treatment and after the switch from 
daily GH.
Design: A randomized, multinational, open-labelled, controlled parallel group phase 3 trial, comprising a 52-week main phase and 3-year safety 
extension (NCT03811535).
Setting: Eighty-five sites across 20 countries.
Patients: A total of 200 treatment-naïve prepubertal patients were randomized and exposed; 194 completed the 2-year period.
Interventions: Patients were randomized 2:1 to somapacitan (0.16 mg/kg/wk) or daily GH (0.034 mg/kg/d) during the first year, after which all 
patients received somapacitan 0.16 mg/kg/wk.
Main outcome measures: Height velocity (HV; cm/year) at week 104. Additional assessments included HV SD score (SDS), height SDS, IGF-I 
SDS, and observer-reported outcomes.
Results: HV was sustained in both groups between 52 and 104 weeks. At week 104, mean (SD) for HV between weeks 52 and 104 was 8.4 (1.5) 
cm/year after continuous somapacitan treatment and 8.7 (1.8) cm/year after 1 year of somapacitan treatment following switch from daily GH. 
Secondary height-related endpoints also supported sustained growth. Mean IGF-I SDS during year 2 was similar between groups and within 
normal range (−2 to +2). Somapacitan was well tolerated, with no safety or tolerability issues identified. GH patient preference questionnaire 
results show that most patients and their caregivers (90%) who switched treatment at year 2 preferred once-weekly somapacitan over daily 
GH treatment.
Conclusions: Somapacitan in children with GHD showed sustained efficacy and tolerability for 2 years, and after switching from daily GH. 
Patients/caregivers switching from daily GH expressed a preference for somapacitan.
Clinical Trial Registration: NCT03811535
Key Words: growth hormone, growth hormone deficiency, growth hormone replacement therapy, long-acting growth hormone, somapacitan
Abbreviations: AE, adverse event; GHD, GH deficiency; GH-PPQ, GH patient preference questionnaire; HSDS, height SD score; HV, height velocity; 
HVSDS, height velocity SD score; IGF-I SDS, IGF-I SD score; LAGH, long-acting growth hormone; SC, subcutaneous.
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GH deficiency (GHD) in children is characterized by the inad-
equate production or secretion of GH, resulting in reduced 
longitudinal growth and adult height. Moreover, the condi-
tion can negatively impact quality of life, affect social and 
emotional well-being, and lessen functionality in adulthood 
(1, 2). Replacement therapy has for decades been able to re-
store normal growth with daily subcutaneous (SC) injections 
of recombinant GH, having an excellent efficacy and safety 
profile (3). However, daily injections represent a treatment 
burden disrupting the daily lives and routines of families, 
which can result in low adherence (4, 5) and consequently 
poor growth outcomes (6).

Somapacitan (Novo Nordisk A/S) is a reversible albumin- 
binding GH derivative (99% similarity to endogenous human 
GH) suitable for once-weekly SC administration to treat GHD 
(7). The addition of a short fatty acid linker to facilitate soma-
pacitan binding to albumin prolongs its half-life, a technology 
that has been successfully used to prolong the half-life in other 
commercially available peptide drugs (8-11). Somapacitan is 
approved by the US Food and Drug Administration for the 
treatment of GHD in children (12-15) and in development 
for treatment of short stature in children born small for 
gestational age (16). The recently initiated phase 3, 4-way bas-
ket studies, REAL8 and REAL9 (Clinicaltrials.gov: 
NCT05330325 and NCT05723835, respectively) will also 
look at the use of somapacitan to treat short stature in 
Turner syndrome, Noonan syndrome, small for gestational 
age, and idiopathic short stature. Results from the phase 2 
REAL3 study in prepubertal, GH treatment-naïve children 
with GHD (Clinicaltrials.gov: NCT02616562) suggest 
0.16 mg/kg/wk somapacitan has the same efficacy and safety 
profile as 0.034 mg/kg/d daily GH (Norditropin, Novo 
Nordisk) treatment for up to 4 years of treatment (13-15). 
Recent pivotal phase 3 results from the REAL4 study 
(Clinicaltrials.gov: NCT03811535) demonstrated noninferior-
ity in height velocity (HV) for 0.16 mg/kg/wk somapacitan com-
pared with 0.034 mg/kg/d daily GH (Norditropin) with similar 
safety and tolerability in prepubertal, GH treatment-naïve chil-
dren with GHD after 1 year of treatment (12). Additionally, so-
mapacitan has been shown to reduce the treatment burden 
associated with daily SC injections of GH for both patients 
and their caregivers (12-14). Reduced treatment burden is pro-
posed to lessen the distress associated with daily injections, de-
crease interference with daily life, and potentially improve 
treatment adherence and clinical outcomes. Indeed, there was 
a clear preference for once-weekly somapacitan over daily GH 
after switching from daily GH treatment in year 4 of the 
REAL3 trial (15).

Here, we present novel efficacy, safety, and patient prefer-
ence results from the REAL4 study after 2 years of once- 
weekly somapacitan treatment, as well as after 1 year of 
once-weekly somapacitan treatment following the switch 
from daily GH in children with GHD.

Materials and Methods
Study Design
The REAL4 trial was conducted as a randomized, multi-
national, open-labeled, and active-controlled parallel-group 
phase 3 trial at 85 sites in 20 countries in Asia, Europe, and 
North America (ClinicalTrials.gov: NCT03811535). The 
sponsor (Novo Nordisk A/S) designed the trial and oversaw 
its conduct. The main phase lasted 52 weeks and investigated 

the efficacy and safety of 0.16 mg/kg/wk somapacitan treat-
ment for GHD in children compared with a control group re-
ceiving daily GH (Norditropin; 0.034 mg/kg/d) (Fig. 1A). This 
is being followed by an ongoing 3-year single-group extension 
period. During the extension period all patients receive 
0.16 mg/kg/wk somapacitan, either continuing somapacitan 
treatment (“soma/soma” group) or switching from daily GH 
treatment in year 1 to once-weekly somapacitan in year 2 
(“switch” group). Two-year data reported here were collected 
between May 2019 and December 2022.

The somapacitan dose is supported by results from a phase 
2 dose-finding trial (NCT03878446) demonstrating similar 
efficacy and safety matching that of daily treatment with 
0.034 mg/kg/d Norditropin (13). The daily GH dose of 
0.034 mg/kg/d was chosen based on the maximum dose ac-
cording to the product label for children with GHD (0.034 
or 0.035 mg/kg/d in participating countries). Both treatments 
were administered SC, the approved administration route for 
Norditropin and the intended route of somapacitan adminis-
tration. The 0.16 mg/kg/wk dose of somapacitan was pro-
vided as 5 mg/1.5 mL, 10 mg/1.5 mL, and 15 mg/1.5 mL 
prefilled pen injectors of the FlexPro family (Novo Nordisk 
A/S). Daily GH (0.034 mg/kg/d Norditropin) was provided 
using Norditropin FlexPro 10 mg/1.5 mL.

Patients were seen at weeks 4, 13, 26, 39, 52, 65, 78, 91, 
and 104; dosing was calculated based on the participant’s 
body weight at each of these visits. Efficacy measurements, ad-
verse event recording, and safety laboratory measurements 
took place at these time points.

Patients
Two hundred prepubertal children (Tanner stage 1) with a con-
firmed diagnosis of GHD and no prior exposure to GH therapy 
and/or IGF-I treatment were enrolled. Informed consent was ob-
tained in writing from the parents and/or the child’s legally ac-
ceptable representative, and child assent was obtained as age 
appropriate. A description of key inclusion and exclusion cri-
teria, as well as how eligible subjects were randomized, were pre-
viously published (12). Treatment adherence during the trial 
was monitored by electronic diaries. The date, time, and injec-
tion dose of the trial drug as well as any missed doses were 
recorded.

Objectives and Endpoints

Efficacy endpoints
Longitudinal growth in children with GHD was assessed by 
annualized HV (cm/year) and measured as standing height 
with a stadiometer at week −2, 0 (baseline), 13, 26, 39, 52, 
65, 78, 91, and 104 with HV calculated as change from 
week 0 in the first year and as change from week 52 in the se-
cond year. Other efficacy endpoints included change from 
baseline in HV SD score (HVSDS), height SDS (HSDS), 
and bone age vs chronological ratio. Bone age (radiograph 
of left hand and wrist) was centrally assessed as previously 
described (17).

Pharmacodynamic endpoint
The main pharmacodynamic endpoint was IGF-I SDS. IGF-I 
analyses were performed by a central laboratory using a com-
mercially available assay kit (Immunodiagnostic Systems 
Immunoassay) on samples collected at week −2, 0, 4, 13, 
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26, 39, 52, 78, and 104. Blood samples for IGF-I measure-
ments in subjects treated with somapacitan up to week 104 
were taken at the following timepoints after dosing: week 4, 
week 26, and week 78 (days 1-4 after dosing; around peak lev-
el), week 13, week 39, and week 104 (day 7 after dosing; 
trough level) and at week 52 (days 4-6 after dosing; expected 
weekly average IGF-I SDS). Weekly average IGF-I SDS were 
estimated by population pharmacokinetic/pharmacodynamic 
modelling as previously described (12).

Observer-reported Outcomes
To understand patient/caregiver preference for either daily 
GH or somapacitan, a GH patient preference questionnaire 
(GH-PPQ) was completed by the parents/caregivers of pa-
tients in the switch group 4 weeks after the child switched 
from daily GH to once-weekly somapacitan treatment 
(week 56).

Safety Assessments
Safety was assessed by the incidence of adverse events (AEs), 
which were summarized by treatment, Medical Dictionary 
for Regulatory Activities system organ class, and Medical 
Dictionary for Regulatory Activities preferred term. Safety 

evaluation included incidence of AEs evaluated from visit 1 
(week −2) and injection site reactions evaluated at every visit 
from visit 2 (week 0); occurrence of anti-somapacitan and 
anti-GH antibodies; incidence of technical complaints; and 
secondary safety endpoints including changes from baseline 
in clinical safety laboratory parameters, including hematol-
ogy, biochemistry, hormones (including morning cortisol, 
thyroid function test), fasting lipids, fasting glucose, fasting 
insulin, and glycated hemoglobin levels. Assessment of anti-
bodies against somapacitan or daily GH were performed by 
the study sponsor using a validated anti-somapacitan or anti- 
human GH antibody-binding assay (18).

Statistical Analysis
Two analysis populations were defined: the full analysis set in-
cluded all randomly assigned patients (used for efficacy out-
come analyses) and the safety analysis set included all 
patients exposed to 1 or more doses of the trial product 
(used for safety outcome analyses). Observation periods in-
cluded on-treatment (the time from first administration and 
up until last trial contact, visit 11 or 14 days after last admin-
istration, whichever comes first) and in-trial (the time from 
first administration and up until visit 11 or last trial contact, 
whichever comes first).

0-52 weeks

348 patients screened

200 randomized

68 assigned to Daily GH

68 completed treatment

68 included in FAS

68 included in SAS

67 completed treatment

1 withdrew

52-104 weeks All assigned to somapacitan

4 withdrew

132 assigned to somapacitan

132 included in FAS

132 included in SAS

127 completed treatment

1 discontinued treatment*

131 completed treatment

switch group soma/soma group

200 prepubertal
children with GHD 

naïve to GH treatment

somapacitan 0.16 mg/kg/week

Main phase 52 weeks

Randomisation (2:1) Visit 19
End of treatment

Screening Visit 7
Week 52

Safety extension 
up to 3 years

30 day
follow-up

Daily GH 0.034 mg/kg/day

somapacitan 0.16 mg/kg/week

Visit 11
Week 104

A

B

Figure 1. Trial overview and profile. (A) Design of the REAL4 trial and safety extension. Results from the main phase and first year of safety extension 
(104 weeks total) are reported in this study. Time axis is not to scale. (B) Population disposition of trial participants during the main trial period (weeks 
0-52) and the first year of the extension period (weeks 52-104). The full analysis set (FAS) represents all randomly assigned children in the trial to either 
weekly somapacitan or daily GH (Norditropin). The safety analysis set (SAS) contains all randomly assigned children who received at least 1 dose of 
randomized treatment. A total of 127 and 67 children completed 104 weeks in soma/soma and switch groups, respectively; 132 and 68 were included in 
the FAS and SAS, respectively. *1 participant discontinued treatment in the main phase. Abbreviations: GHD, GH deficiency; SAS, safety analysis set.
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As per the trial protocol, statistical analyses of data were 
performed after 52 weeks of treatment, and no statistical ana-
lyses of data were performed after 104 weeks of treatment. 
Descriptive statistics for HV, HVSDS, HSDS and bone age 
up to week 104 (including change from baseline) are presented 
here.

Safety endpoint changes from baseline to week 104 in 
glucose metabolism parameters were analyzed using de-
scriptive statistics. All adverse events with onset after the 
first administration of treatment and with a start date up 
until 14 days after last dose or until visit 11 (week 104), 
whichever comes first, were included and analyzed using 
descriptive statistics.

Role of the Funding Source
The study was sponsored by Novo Nordisk A/S. The sponsor 
was involved in the study design, collection, analysis, inter-
pretation, and presentation of data.

Results
Study Population
Of the 200 randomly assigned patients to receive once-weekly 
somapacitan (132) or daily GH (Norditropin; 68), only 1 did 
not complete 52 weeks of treatment. The remaining 199 rolled 
over into the 3-year safety extension where all patients receive 
0.16 mg/kg/wk somapacitan (Fig. 1B). In total, 127 children 
completed 104 weeks of somapacitan treatment (soma/soma 
group) and 67 completed 1 year of somapacitan treatment 
after switching from daily GH (switch group) (Fig. 1B). 
Four subjects in the soma/soma group and 1 in the switch 
group were discontinued and withdrawn from the trial during 
the 52- to 104-week period. None were discontinued because 
of AEs. In the soma/soma group, 1 participant was lost to fol-
low up, 2 were described as other reasons not related to AEs, 
and 1 was withdrawn by the parent/guardian. The 1 switch 
group patient was discontinued at the discretion of the inves-
tigator because of protocol noncompliance.

Demographics and baseline characteristics were largely 
similar across both treatment groups and previously published 
(12), with slightly lower numerical mean HV, HSDS, HVSDS, 
IGF-I SDS, and GH peak in the daily GH group at baseline 
(Table 1). Adherence during year 2 was high for both treat-
ments. Mean adherence for the soma/soma group and the 
switch group between weeks 52 and 104 was 90.3% and 
88.8%, respectively, with the median for both groups being 
94.3%.

At baseline (week 0), all children were Tanner stage I. After 
104 weeks of treatment, of children treated with somapacitan, 
118 (92.9%) remained at stage I, 7 (5.5%) were stage II, and 2 
(1.6%) were stage III. Similarly, for children who switched 
treatment from daily GH to somapacitan at week 52, 57 
(86.4%) remained at stage I, 6 (9.1%) were stage II, and 3 
(4.5%) were stage III at week 104.

Efficacy Results

Height velocity
Observed HV increased from baseline to week 104 in a similar 
manner for both treatment groups (Fig. 2), demonstrating sus-
tained efficacy after 2 years of somapacitan treatment (soma/ 
soma group) and after 1 year of somapacitan treatment 

following the switch from daily GH to somapacitan treatment 
(switch group). Annualized observed mean (SD) HV during 
weeks 52 to 104, in which week 52 was used as “baseline,” 
was 8.4 (1.5) cm/y for soma/soma group and 8.7 (1.8) cm/y 
for switch group (Table 2).
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daily GH
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Figure 2. Observed height velocity from baseline to week 104. Mean 
(SD) observed HV (cm/year) at baseline (week 0), week 52, and week 
104 for the soma/soma and switch groups. Data are presented as 
mean with error bars representing SD. Abbreviations: HV, height 
velocity; soma, somapacitan.

Table 1. Study demographics and baseline characteristics

soma/soma 
(somapacitan 
weeks 0-104) 
n = 132

Switch 
(daily GH 
weeks 0-52 
somapacitan 
weeks 52-104) 
n = 68

Total 
n = 200

Mean age, y (SD) 6.4 (2.2) 6.4 (2.4) 6.4 (2.3)

< 6 y, n (%) 64 (48.5) 33 (48.5) 97 (48.5)

Male, n (%) 99 (75.0) 50 (73.5) 149 (74.5)

Race, n (%)

White 78 (59.1) 36 (52.9) 114 (57.0)

Asian 46 (34.8) 28 (41.2) 74 (37.0)

Black or African  
American

0 (0) 1 (1.5) 1 (0.5)

Not reported 7 (5.3) 3 (4.4) 10 (5.0)

Other 1 (0.8) 0 (0) 1 (0.5)

Mean weight, kg (SD) 16.7 (4.6) 16.0 (5.0) 16.5 (4.7)

Mean BMI, kg/m2 (SD) 15.7 (1.6) 15.6 (1.4) 15.7 (1.5)

Mean height, cm (SD) 102.3 (12.5) 100.2 (15.0) 101.6 (13.4)

Mean HV, cm/y (SD) 4.3 (1.4) 4.1 (1.4) 4.2 (1.4)

Mean HVSDS (SD) −2.35 (1.5) −2.52 (1.6) −2.41 (1.5)

Mean HSDS (SD) −2.99 (1.0) −3.47 (1.5) −3.15 (1.2)

Mean IGF-I SDS (SD) −2.03 (1.0) −2.33 (1.0) −2.13 (1.0)

GH peak, µg/L (SD) 4.93 (2.5) 4.10 (2.8) 4.65 (2.6)

Etiology, n (%)

Idiopathic 115 (87.1) 61 (89.7) 176 (88.0)

Organic 17 (12.9) 7 (10.3) 24 (12.0)

Full analysis set. 
Abbreviations: BMI, body mass index; GHD, GH deficiency; HSDS, height 
SD score; HV, height velocity; HVSDS, height velocity SD score; SDS, SD 
score.
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Other growth-related assessments
HSDS and HVSDS increased from baseline (week 0) to week 
104 for both groups, with change differences similar between 
treatment groups (Table 2). Observed mean HSDS progressed 
similarly for both treatment arms, with measurements for the 
soma/soma and switch groups being −2.99 and −3.47 at week 
0, −1.78 and −2.09 at week 52, and −1.23 and −1.47 at week 
104, respectively (Fig. 3A). Mean change in HSDS calculated 
to baseline (week 0) also progressed similarly in both treat-
ment groups to be within the normal range, demonstrating 
sustained efficacy (Fig. 3B). This included after switching 
from daily GH to once-weekly somapacitan, indicating small 
numerical differences in mean HV are due to inherent baseline 
differences between the groups (Table 1) rather than the treat-
ment effect. For example, these might be due to small numer-
ical differences in means at baseline seen between the groups 
for HV, HSDS, HVSDS, and IGF-I SDS (Table 1). Observed 
mean body mass index SDS remained within the normal range 
in year 2, with 0.44 seen for the soma/soma group and 0.29 
for the switch group at week 104, respectively. Bone age to 
chronological age ratio advanced similarly in both groups 
(Table 2), with no changes in skeletal proportions reported.

IGF-I SDS
IGF-I release is stimulated by GH and represents the most 
widely used biomarker for monitoring GH treatment response 
(19). Change in mean IGF-I SDS from baseline to week 104 
was similar between treatment groups (Table 2). In year 2, 
weekly average IGF-I SDS calculated from pharmacokinetic/ 
pharmacodynamic modelling suggests similar mean average 
IGF-I levels over the weekly dosing interval within normal 
range (−2 to +2 SDS) for both treatment groups (+0.72 and 
+0.75 for the soma/soma and switch groups, respectively) 
(Fig. 4).

Safety Results

Adverse events
The number of patients with AEs in year 2 was 82 (62.6%) 
and 39 (57.4%) for soma/soma and switch groups, respective-
ly (Table 3). Most AEs were mild or moderate in severity and 
judged as unlikely related to the trial product. In total, 3 
(2.3%) patients in the soma/soma group reported 4 serious 
AEs, whereas none was reported in the switch group. All ser-
ious AEs were reported recovered/resolved and deemed un-
likely to be related to trial product. The most common AEs 

observed in ≥ 5% of the patients in both groups during year 
2 were mostly events commonly observed in children such 
as nasopharyngitis and pyrexia, as well as cases of 
COVID-19, of which there were 6 (4.6%) and 5 (7.4%) in 
the soma/soma and switch groups, respectively. There were 
no deaths, and no patients discontinued the study from AEs.

IGF-I SDS
The vast majority of observed IGF-I SDS values were within 
normal range (−2 to +2) regardless of time of measurement 
after dosing. Overall, IGF-I levels greater than +2 SDS were 
measured in 28 (21.7%) and 10 (14.7%) patients in the 
soma/soma and switch groups, respectively, during weeks 
52 to 104. This surpassing of +2 SDS occurred on 2 consecu-
tive visits in 1 (0.8%) and 2 (3.1%) of the patients in the soma/ 
soma and switch groups, respectively. The number of patients 
that at some time during the second year had an IGF-I SDS val-
ue exceeding +2.5 was 15 (11.6%) and 4 (5.9%) in the soma/ 
soma and switch groups, respectively. None of these patients 
had a IGF-I value exceeding +2.5 SDS at 2 consecutive visits. 
No trend was seen in the amount or type of AEs reported in 
patients with IGF-I levels greater than +2 SDS.
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Figure 3. Sustained increase in HSDS from baseline to week 104 for 
continued somapacitan treatment (soma/soma) and switch from daily 
GH to somapacitan treatment. (A) Observed mean HSDS at baseline 
(week 0), week 52, and week 104 for the soma/soma and switch 
groups. (B) Mean change in HSDS from baseline. Data are presented 
as mean with error bars representing SD. Abbreviations: HSDS, height 
SD score; soma, somapacitan.

Table 2. Observed efficacy and PD endpoints at week 104

soma/ 
soma 
Mean (SD)

Switch 
Mean (SD)

Annualized HV, cm/y at week 104 8.4 (1.5) 8.7 (1.8)

Change in HSDS from baseline to week 104 1.8 (0.7) 2.0 (1.0)

Change in HVSDS from baseline to week 104 5.2 (2.6) 5.6 (3.2)

Change in IGF-I SDS from observed baseline to 
week 104

1.8 (1.0) 2.1 (1.3)

Change in BA vs CA from baseline to week 104 2.5 (1.2) 2.5 (1.1)

Abbreviations: BA, bone age; CA, chronological age; HSDS, height SDS; 
HV, height velocity; HVSDS, HV SD score; SDS, SD score.
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Other safety assessments
There were few reports of children experiencing injection site 
reactions during year 2: 3 (2.3%) and 2 (2.9%) in the soma/ 
soma and switch groups, respectively (Table 4). No children 
reported injection site pain in either group during year 2 
(Table 4).

There were no clinically relevant findings related to hema-
tology, biochemistry, hormones, fasting lipids, or glucose me-
tabolism (ie, change in fasting plasma glucose and glycated 
hemoglobin) in either treatment group. Between weeks 52 

and 104, nonneutralizing antidrug antibodies were detected 
in 9 (6.8%) and 5 (7.4%) patients for the soma/soma and 
switch groups, respectively. No neutralizing antidrug anti-
bodies were detected in either treatment group.

Observer-reported Outcomes
The GH-PPQ was completed in week 56 by 50 parents/care-
givers of patients who switched treatment from daily GH to 
somapacitan at week 52. The results show that most pa-
rents/caregivers of patients who switched treatment preferred 
once-weekly somapacitan over daily GH treatment (45/50; 
90%), of which the vast majority (38/45; 84.5%) reported a 
“strong” or “very strong” preference for somapacitan 
(Fig. 5). Of the few (5/50; 10%) who did not report preference 
for somapacitan treatment, they indicated no preference be-
tween treatments, with none favoring daily GH over somapa-
citan. When asking the 45 respondents who preferred 
somapacitan over daily GH, high-scoring reasons for this 
preference included: number of times needing to perform in-
jections (27/45; 60%); less worried about remembering to 
perform injections (21/45; 46.7%); as well as child less wor-
ried about getting injections and child less annoyed about get-
ting injections (both 15/45; 33.3%). Other responses 
included: less need to change own plans because of injections 
(14/45; 31.1%); less need to change the child’s plans (12/45; 
26.7%); and less pain from the injections (7/45; 15.6%). Of 
those who preferred somapacitan, most (35/45; 77.8%) an-
swered that they would be more adherent to once-weekly so-
mapacitan compared with the daily GH treatment regime.

Discussion
The current study represents a continuation of the phase 3 
REAL4 trial, beyond the main phase period (52 weeks) and 
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Daily GH

Week 0-52

Model-derived
Somapacitan
Week 0-52
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Week 52-104
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Figure 4. IGF-I SDS remained in normal range in year 2. Model-derived 
means for weekly average IGF-I SDS in somapacitan-treated patients 
after 52 weeks of treatment (+0.52), between 52 and 104 weeks of 
treatment (+0.72) or following switch from daily GH to somapacitan in 
year 2 (+0.75) are compared with observed IGF – I SDS for daily GH at 
week 52 (+0.10). Data are presented as mean with error bars 
representing SD. Abbreviations: SDS, SD score; soma, somapacitan.

Table 3. Adverse events

Weeks 0-52 
Somapacitan n = 132

Weeks 0-52 
Daily GH n = 68

Weeks 52-104 
soma/soma n = 131

Weeks 52-104 
Switch 
n = 68

N 
(%)

E R N 
(%)

E R N 
(%)

E R N 
(%)

E R

All events 96 (72.7) 327 243.4 41 (60.3) 150 217.0 82 (62.6) 210 166.5 39 (57.4) 84 125.3

Serious events 6 (4.5) 8 6.0 2 (2.9) 3 4.3 3 
(2.3)

4 3.2 0

Severity

Mild 89 (67.4) 270 201.0 35 (51.5) 122 176.5 77 (58.8) 174 137.9 34 (50.0) 64 95.4

Moderate 27 (20.5) 50 37.2 12 (17.6) 27 39.1 23 (17.6) 35 27.7 9 
(13.2)

18 26.8

Severe 4 
(3.0)

7 5.2 1 
(1.5)

1 1.4 1 
(0.8)

1 0.8 2 
(2.9)

2 3.0

Relation to trial product

Probably 12 (9.1) 17 12.7 4 (5.9) 5 7.2 6 
(4.6)

11 8.7 1 
(1.5)

1 1.5

Possibly 22 (16.7) 47 35.0 9 (13.2) 21 30.4 6 
(4.6)

8 6.3 9 
(13.2)

12 17.9

Unlikely 91 (68.9) 263 195.8 38 
(55.9)

124 179.4 81 (61.8) 191 151.4 38 
(55.9)

71 105.9

Safety analysis set. 
Abbreviations: E, number of events; R, event rate per 100 patient-years at risk.
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into the first year of the 3-year safety extension period. During 
the main phase, we demonstrated noninferiority and compar-
able safety between patients receiving either 0.16 mg/kg/wk 
somapacitan or 0.034 mg/kg/d daily GH (12). Here, we 
show that there is a sustained efficacy and safety profile con-
sistent with daily GH treatment after 2 years of treatment 
with somapacitan, as well as after 1 year of somapacitan treat-
ment following the switch from daily GH. Nearly all parents/ 
caregivers have a strong or very strong preference for once- 
weekly somapacitan treatment over daily GH, with none fa-
voring daily GH over once-weekly somapacitan. Most of 
those who prefer somapacitan responded that they would be 
more adherent to once-weekly somapacitan administration 
compared with daily injections of GH.

Similar efficacy results were observed in this study for both 
treatment arms: 2 years of treatment with 0.16 mg/kg/wk so-
mapacitan (soma/soma group) and 1 year of treatment with 

0.16 mg/kg/wk somapacitan following the switch from daily 
GH (switch group). A small, numerical difference was ob-
served in the first year for mean HV between daily GH and so-
mapacitan (11.7 vs 11.2 cm/y, respectively; noninferiority 
confirmed), and this difference was sustained into year 2 
(8.7 vs 8.4 cm/y for the switch and soma/soma groups, re-
spectively) (12). This indicates that both groups are following 
their growth potential based on their baseline characteristics, 
rather than a difference in treatment per se. Indeed, the switch 
group had slightly lower mean values for several key baseline 
parameters, including HV, HVSDS, HSDS, IGF-I SDS, and 
GH peak. This view is also supported by a continuous trend 
toward increased HSDS in each group regardless of treatment. 
The results presented in the current study, therefore, demon-
strate the efficacy profile of somapacitan is sustained after 2 
years of treatment and following the switch of patients from 
daily GH to once-weekly somapacitan.

Somapacitan was well tolerated and not associated with an in-
creased number of AEs, immunogenicity, metabolic complica-
tions, neutralizing antibodies, tolerability issues, or injection 
site reactions, including no reports of injection site pain. These 
are encouraging findings because discomfort/pain associated 
with daily GH injections has been associated with poor treat-
ment adherence in both children and adults (20-22). Poor adher-
ence to GH treatment has been shown to be linked with 
significantly lower growth velocity in children (23, 24). Thus, 
improved adherence to treatment may lead to improved growth 
outcomes in a real-world setting. Taken together, safety and ef-
ficacy results presented in the current study support somapacitan 
as having a similar safety and efficacy profile to daily GH, con-
sistent with 52-week results from REAL4 (12) and 4 years of re-
sults from phase 2 REAL3 (15). This continuity in efficacy and 
safety beyond 1 year of treatment is similar to that reported for 
other long-acting growth hormones (LAGHs) (25, 26).

Table 4. Injection site reactions

Weeks 0-52 
somapacitan  
n = 132

Weeks 0-52 daily 
GH n = 68

Weeks 52-104 
soma/soma  
n = 131

Weeks 52-104 
switch 
n = 68

N 
(%)

E R N 
(%)

E R N 
(%)

E R N 
(%)

E R

General disorders and administration site conditions 7 (5.3) 9 6.7 4 (5.9) 4 5.8 3 
(2.3)

6 4.8 2 (2.9) 2 3.0

Bruising 2 (1.5) 2 1.5 2 (2.9) 2 2.9 1 
(0.8)

3 2.4 0

Hematoma 2 (1.5) 4 3.0 0 0 0

Pain 2 (1.5) 2 1.5 1 (1.5) 1 1.4 0 0

Hemorrhage 0 0 1 
(0.8)

1 0.8 0

Mass 0 0 1 
(0.8)

1 0.8 0

Reaction 0 0 1 
(0.8)

1 0.8 0

Swelling 1 (0.8) 1 0.7 0 0 0

Hypersensitivity 0 1 (1.5) 1 1.4 0 1 (1.5) 1 1.5

Macule 0 0 0 1 (1.5) 1 1.5

Safety analysis set. 
Abbreviations: E, number of events; R, event rate per 100 patient-years at risk.

Patient Treatment Preference

Total=50

Very strong preference somapacitan
Strong preference somapacitan
Not very strong preference somapacitan
No preference
Preferred daily GH

Figure 5. Patient preference for once-weekly somapacitan over daily 
GH. Observer-reported outcome assessments performed at week 56 
using GH-PPQ for patients switching from daily GH to once-weekly 
somapacitan treatment at week 52. Abbreviations: PPQ, patient 
preference questionnaire.
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To monitor the effects of GH therapy, IGF-I SDS is com-
monly used as a surrogate marker for efficacy, adherence, 
and safety in long-term GH treatment (27). Here, we find 
that in both treatment groups, the observed mean IGF-I SDS 
increased from low baseline values to week 104 and there 
was no marked change from year 1 to year 2. All mean 
IGF-I SDS values remained within the normal range (−2 to 
+2) through year 2 whether patients remained on once-weekly 
somapacitan treatment or switched from daily GH to once- 
weekly somapacitan treatment. A marginal difference in the 
number of patients in the soma/soma (11.6%) and switch 
(5.9%) groups that have an IGF-I SDS >+2.5 was observed. 
A possible explanation is that this may be due to a discrepancy 
in the actual timing of IGF-I SDS sampling between the groups 
or, because of the relatively low number of patients, it may be 
from random chance. Nonetheless, no safety issues were ob-
served in subjects with IGF-I levels above +2 SDS.

One of the main objectives for developing a LAGH to treat 
GHD in children is to establish a less burdensome dosing regi-
men that is as efficacious and safe as existing daily GH replace-
ment therapy. As described previously, several randomized 
clinical studies in children show that once-weekly somapaci-
tan has an efficacy and safety profile similar to the profiles 
for daily GH (12-16). Although adherence in controlled clin-
ical trials is high, reducing the number of injections required 
with somapacitan will potentially improve adherence and de-
crease barriers to initiating and maintaining replacement ther-
apy in a real-world setting and thereby improve treatment 
outcomes. Although challenges often related to injection site 
reactions were encountered in early attempts to develop 
LAGHs (28-31), multiple studies have demonstrated that 
both adults and children treated with once-weekly somapaci-
tan experience a very low proportion of injection site reactions 
ranging from 0% to 6.7% (12-14, 16, 32-34). Consistent with 
these observations, a low proportion of injection site reactions 
was observed in REAL4 from weeks 52 to 104 for both groups 
(2.3% and 2.9% in the soma/soma and switch groups, re-
spectively). Notably, no patients in this study reported injec-
tion site pain in year 2. A desirable efficacy and safety 
profile, including a low proportion of injection site reactions 
associated with somapacitan treatment coupled with a device 
for administering somapacitan that has previously been dem-
onstrated to be easy to use and easy to learn (12) might, taken 
together, make somapacitan an attractive alternative to daily 
GH treatment for patients and their caregivers. Consistent 
with this, GH-PPQ results presented here demonstrate the ma-
jority of patients and their caregivers prefer once-weekly so-
mapacitan to daily GH. These findings align well with 
GH-PPQ results observed after switching from daily GH to 
once-weekly somapacitan in year 4 of the REAL3 trial where 
most (9/11; 81.2%) strongly or very strongly preferred once- 
weekly somapacitan over daily GH, and none preferred daily 
GH over somapacitan (15).

The preference for once-weekly somapacitan over daily GH 
reported here by caregivers is due to a variety of different rea-
sons. These include the child being less worried or less an-
noyed by injections as well as experiencing less pain and 
once-weekly injections infringing less on the plans of the pa-
tient and/or parents/caregivers. These reasons are supported 
by treatment burden questionnaires reported at 52 weeks in 
REAL4 and in REAL3 where patient/caregiver responses fa-
vored 0.16 mg/kg/wk somapacitan over daily GH treatment 
in terms of the impact on emotional well-being, physical 

functioning, and social well-being (12, 13, 35). Importantly, 
the 2 highest scoring reasons for preferring once-weekly so-
mapacitan over daily GH in the current study were the num-
ber of times needing to do injections and being less worried 
about remembering to perform injections. Both of these rea-
sons might, similar to reduced injection site pain, be linked 
to possibly improved adherence and subsequent improved 
clinical outcomes. However, long-term surveillance studies 
in a real-world setting are required to best demonstrate im-
proved adherence and clinical outcomes with once-weekly so-
mapacitan (35). Nonetheless, these results are encouraging.

In conclusion, these novel data support efficacy and safety 
results previously published for somapacitan in the treatment 
of prepubertal children with GHD (12-15). In year 2 of the 
REAL4 study, height-related outcomes and safety profiles 
were similar for patients who continued once-weekly somapa-
citan treatment and those who switched from daily GH to so-
mapacitan. Most patients and their caregivers preferred 
treatment with once-weekly somapacitan over treatment 
with daily GH and indicated that they would be more adher-
ent to the weekly, rather than daily treatment regimen. The 
plain language summary of this work is available at Miller 
et al (36).
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