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Abstract

Objectives: Somatrogon is a long-acting recombinant hu-
man growth hormone (GH) employed as a once-weekly
treatment for children with GH deficiency (GHD). A
12-month, phase 2 study of once-weekly somatrogon vs.
once-daily GH (Genotropin®) was initiated, after which
participants could enroll into an open-label extension
(OLE) evaluating the safety and efficacy of long-term
somatrogon treatment.

Methods: There were five study periods, Periods I and II
were 6 months each while Periods III, IV, and V were
12 months each. In the main study (Periods I and II), 53
prepubertal children with GHD were randomized to once-
weekly somatrogon (0.25, 0.48, or 0.66 mg/kg/week) or once-
daily Genotropin (0.034 mg/kg/day); 48 continued into the
OLE, consisting of Period III (original somatrogon dose;
Genotropin recipients randomized to one of three soma-
trogon doses), Period IV (somatrogon 0.66 mg/kg/week), and
Period V (prefilled somatrogon pen [0.66 mg/kg/week]).
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Results: At the end of Period III, the mean + SD annual
height velocity (HV) for 0.25, 0.48, and 0.66 mg/kg/week
somatrogon groups was 7.73 + 189, 754 + 128, and
8.81 + 1.12 cm/year, respectively; HV was sustained during
Periods IV/V. Height SD scores (SDS) showed progressive
improvement throughout the OLE, regardless of initial cohort
assignment, approaching the normal range (-0.69 + SD 0.87)
at the end of Period V Year 1. Mild or moderate treatment-
emergent adverse events were reported in 81.3% of partici-
pants, most unrelated to study drug.

Conclusions: Up to 5 years of once-weekly somatrogon was
well tolerated and resulted in sustained improvement in
height SDS and delta height SDS in prepubertal short chil-
dren with GHD. Clinicaltrials.gov:NCT01592500.

Keywords: children; Genotropin; growth hormone; growth
hormone deficiency; height velocity; IGF-1; long-acting growth
hormone; pediatric; somatrogon; somatropin.

Introduction

Human growth hormone (hGH) is critical for linear growth
and for accrual of lean body mass. Growth hormone (GH)
deficiency (GHD) in children results in impaired linear
growth. Recombinant hGH (rhGH) is a well-established,
effective treatment for children with short stature due to
multiple growth disorders, including GHD [1]. Most of the
currently available rhGH products require daily subcu-
taneous (SC) injections, due to the short half-life of rhGH.
However, poor treatment compliance has been identified as
one of the main issues with daily SC rhGH injections [2-4]
that, if sustained, can result in significantly slower linear
growth, with consequently shorter adult height potential
[2]. Long-acting forms of GH that require less-frequent
injections are particularly attractive and could potentially
improve treatment adherence and response to treatment,
compared with daily injections of rhGH [5].
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Somatrogon (MOD-4023) is a long-acting rhGH currently
approved in Canada, Australia, Japan, the United Kingdom,
and the European Union as a once-weekly treatment for
children with GHD. Somatrogon consists of the amino acid
sequence of hGH fused to three copies of the C-terminal
peptide (CTP) from the B-chain of human chorionic gonad-
otropin. Animal studies showed that fusion of hGH to CTP
significantly increased the serum half-life of the molecule
relative to hGH [6] and a study in healthy adults showed that
somatrogon had a pharmacokinetic and pharmacodynamic
profile that supported once-weekly dosing [7]. Studies in
adults with GHD showed somatrogon could be administered
as a once-weekly injection, which resulted in similar efficacy
to once-daily rhGH (Genotropin®) [8].

Zelinska and coauthors reported results of a phase 2 study
in prepubertal children with GHD that compared the safety,
tolerability, and efficacy of three dose levels of once-weekly
somatrogon (0.25, 0.48, or 0.66 mg/kg/week) with once-daily
Genotropin (0.24 mg/kg/week) [9]. The estimated half-life of
somatrogon was ~18.3-36.1 h, which was approximately 5- to
10-fold longer than that of once-daily Genotropin. All three
somatrogon-treated cohorts demonstrated adequate catch-up
growth with dose-dependent responses. The cohort that
received the highest dose of somatrogon (0.66 mg/kg/week)
achieved the highest annualized mean (+standard deviation
[SD]) height velocity (HV), which was closest to that of children
who received once-daily Genotropin (somatrogon: 11.9 + 3.5 cm/
year vs. Genotropin: 12.5 + 2.1 cm/year).

Participants who completed 12 months of somatrogon
treatment in this main study were eligible to be enrolled into
an open-label extension (OLE) study, the data of which are
reported here. Participants received somatrogon for up to an
additional 5 years following completion of the main study.
The principal objective of this OLE study was to evaluate the
safety and efficacy of long-term exposure to somatrogon in
children with GHD.

Methods
Study design and treatment

This was a phase 2, open-label, randomized, dose-finding, safety study
(NCT01592500) of three different once-weekly somatrogon doses (0.25,
0.48, or 0.66 mg/kg/week) in initially prepubertal children with GHD.
This study comprised five treatment periods (Supplementary Figure 1)
and was sponsored by OPKO Health. The main study consisted of two
active treatment periods (Periods I and II), each lasting 6 months. During
Period ], all three somatrogon cohorts received once-weekly somatrogon
at 0.25 mg/kg/week for the first 2 weeks, with doses increased in a
stepwise manner every 2 weeks up to the maximum allocated dose,
which was then maintained for the remainder of Period I. In Period II,
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participants continued their originally allocated Period I dose. Partici-
pants who completed the main study and provided written consent were
enrolled into the OLE study, which followed participants for up to 5
additional years of exposure to once-weekly somatrogon.

The OLE study consisted of three periods (Periods III, IV, and V)
(Supplementary Figure 1). Period III consisted of an additional 12 months
at the original somatrogon dose level; participants who received Geno-
tropin in the main study were re-randomized to one of the three soma-
trogon dose regimens. Period IV consisted of Years 2—4 of the OLE, during
which time all participants transitioned to receive once-weekly soma-
trogon at 0.66 mg/kg/week. Participants in Period V (PEN) transitioned
from single-use vials of somatrogon (SC injection via needle and syringe)
to a prefilled pen device at the same somatrogon dose (0.66 mg/kg/week).
Period Vis still ongoing (until marketing approval). Data up to August 2019
(including 1 year of Period V) are reported herein.

The secondary objective of this study was to evaluate growth out-
comes with long-term treatment with once-weekly somatrogon
(i.e., beyond the initial 12-month main study). The research related to
human use complied with all the relevant national regulations and
institutional policies, was in accordance with the tenets of the Helsinki
Declaration and International Conference on Harmonisation Good
Clinical Practice guidelines, and has been approved by the authors’
institutional review board or independent ethics committee of the
participating institutions. The Data Safety Monitoring Board met
approximately every 6 months to review any safety concerns. Signed
consent was obtained from each participant’s parents/legal guardian(s)
prior to commencement of the main study; where appropriate, the
child’s assent was also obtained. Participants who chose to continue into
the OLE study provided signed consent forms.

Participants

As described previously ([9]), participants were enrolled in the
main study if they met the following inclusion criteria: (1)
prepubertal children (boys aged 3—11 years and girls 3-10 years)
with isolated GHD or GHD as part of multiple pituitary hor-
mone deficiency; (2) diagnosis of GHD confirmed by two
different GH provocation tests (peak plasma GH level of <10 ng/
mL) using a validated assay (insulin tolerance/arginine/cloni-
dine/glucagon (with or without propranolol)/L-dopa plus pro-
pranolol); (3) bone age not older than chronological age (<9
years for girls and <10 years for boys); (4) no previous exposure
to rhGH therapy; (5) impaired height and HV (height standard
deviation score (SDS) <-2.0 for chronological age and sex, and
annualized HV <25th percentile (HV<-0.7 SDS) for chronological
age and sex, according to standard growth charts of Prader
et al. [10]; (6) body mass index (BMI) within +2 SD of mean BMI
for chronological age and sex according to the 2,000 Centers for
Disease Control and Prevention standards [11]; (7) baseline IGF-I
SDS level <-1.0 for chronological age and sex; (8) no signs/
symptoms of intracranial hypertension; (9) children with
multiple hormonal deficiencies were required to be on stable
replacement therapy for at least 3 months (or 6 months for
thyroid replacement therapy) prior to the first dose of study
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drug; (10) for girls, normal 46 XX karyotype; and (11) written
informed consent provided by parent or legal guardian of the
patient and assent provided by the patient.

Participants who had completed 12 months of treatment
in the main study period were eligible to continue to receive
once-weekly somatrogon treatment in the OLE study.

Study assessments
Anthropometric assessments

Annual HV was assessed at every 12-month interval and
change in height SDS and bone maturation (based on bone
age X-ray) were assessed every 12 months. Height was
measured using a calibrated, wall-mounted (Harpenden or
similar) stadiometer, and weight was measured using a
digital scale, with children wearing minimal clothing. Par-
ticipants were defined to have achieved final height if the HV
for the previous 6-month interval was <1 cm/year.

Study assays
IGF-1

As described previously [9], IGF-1 concentrations were
measured by chemiluminescent immunoassay (IDS-iSYS
IGF-1 kits) with an intra-assay coefficient of variation that
was equal to or less than 10%. The SDS of the value was
calculated per sample. Study participants with persistent
IGF-1 SDS >2 had their treatment dose reduced by 15%.

Immunogenicity assessments

Assessment of antidrug antibodies (ADAs) and neutralizing
antibodies (NAbs) against somatrogon were performed at
Months 6 and 12 of Period III and every 12 months thereafter.
As previously described [9], ADA-positive samples were
confirmed for somatrogon specificity, and somatrogon-
binding antibodies were analyzed for CTP- and hGH speci-
ficity. Samples with anti-somatrogon antibodies were also
analyzed for anti-somatrogon and anti-hGH neutralizing
activity by mean of a cell-based assay.

Safety

Safety evaluations included monitoring of all adverse events
(AEs), including serious AEs (SAEs) and local injection site re-
actions, vital signs, electrocardiograms, physical examination,
and laboratory assessments (thyroid status, hematology, blood
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biochemistry, glucose and lipid metabolism, insulin-like
growth factor-1 [IGF-1] levels, immunogenicity, and urinaly-
sis). Analyses of routine hematology and serum biochemistry
parameters, and glucose and lipid parameters, as well as
hormonal (thyroid) status were performed at a central labo-
ratory. AEs were coded using the Medical Dictionary for
Regulatory Activities, version 20.1. Treatment-emergent AEs
(TEAEs) for each 12-month period were defined as those
that started in each 12-month period and separately for
Period V. TEAEs of special interest were reported under the
system organ classes for immunogenicity and hypersensi-
tivity, thyroid function impairment, arthralgia, injection
site reactions, glucose metabolism impairment, scoliosis,
myalgia, and edema.

Adherence

Adherence to somatrogon treatment was assessed by
comparing the expected vs. actual number of doses admin-
istered. Patients’ diaries and injection vials were returned
for accountability (split doses were excluded).

Statistical analyses

All participants were included in the full analysis set. Statis-
tical analyses were descriptive, and no formal hypothesis
testing was performed. The primary safety endpoints included
the incidence of AEs and ADA formation, assessment of local
site injections, IGF-1levels, and IGF-1SDS, as well as laboratory
assessments. The secondary endpoints included annual HV,
change in height SDS, and annual bone maturation.

Results
Patients and treatment

Of the 53 participants who completed the main study, 48
participants from seven countries were randomized and
entered Period III of the OLE study (Figure 1). At the begin-
ning of Period III, approximately half the participants were
<7 years old. The majority of participants were male (66.7%)
and almost all the participants were White (93.8%) (Sup-
plementary Table 1). All participants, except for one, were
prepubertal Tanner stage I at the beginning of the OLE study
(Supplementary Table 1).

There were only two discontinuations during Period III,
with 46 (95.8%) participants completing this period; none of
the discontinuations during Period III were due to an AE
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PERIOD | & I
Main Study
(Enrolled N=53)

PERIOD IlI
OLE Year 1
(Enrolled N=48)

' All subjects completed the '
main study but 5 subjects
i did not consent to the OLE:

PERIOD IV
OLE Year 2
(Enrolled N=44)

OLE Year 3
R RESEGRenECETEEEEEEEN PERIOD IV L e
2 withdrew consent ~ r---- OLE Year 3
""""""""""""""" (Enrolled N=43)
---------------------------- PERIOD IV PERIOD V
1 discontinued due toAE -~~~ OLEYear4 —®  PENYear1 ----i | discontinuedduetoAE

(Enrolled N=38) (Enrolled N=40)

36 switched to PEN during OLE Year 4 HE
i+ 1 completed OLE Year 4 and switched to PEN:

PERIOD V
PEN Year 2
(Enrolled N=35)

(Supplementary Table 2). Four discontinuations occurred
during Period IV, one of which was due to an AE (scoliosis;
Supplementary Table 3). During Period V (PEN), there were
eight discontinuations: seven participants withdrew from
the study and one discontinued treatment due to an AE
(osteochondrosis; Supplementary Table 3). The completion
rates for each OLE period (Periods III, IV, and Year 1 of Period
V) ranged from 87.5 to 97.7% (Supplementary Tables 2 and 3).
The total duration of treatment is shown in Supplementary
Table 4. Across the OLE study (Periods III to V), participants
had a mean compliance rate of 98%.

Efficacy

At the end of Period III, the somatrogon 0.25 and 0.48 mg/kg/
week cohorts had similar mean (SD) annual HVs of 7.73
(1.89) cm/year and 7.54 (1.28) cm/year, respectively. The
mean (SD) annual HV in the 0.66 mg/kg/week cohort (8.81

1« 4 withdrew consent

Figure 1: Participant disposition.
AE, adverse event; OLE, open-label extension;
PEN, somatrogon delivery via pen device.

[1.12] cm/year) was higher than in the lower dose cohorts,
consistent with the results reported at 12 months in the
main study [9]. The mean annual HV observed in Periods IV
and V (Figure 2) indicated a sustained growth response,
irrespective of whether participants had been assigned to
receive somatrogon or Genotropin in the main study.
Following the transition to the pen device (Period V), the
mean annual HV was similar to that in the previous 6- and
12-month timepoints during which single-use vials were
employed.

Mean height SDS progressively increased from the
main study baseline (-3.98 [SD 1.22]) throughout the OLE
and was within the normal range (-0.69 [SD 0.87]) by the
end of the first year of Period V (Table 1, Figure 3). There
were no clinically meaningful differences in mean height
SDS, regardless of whether somatrogon or Genotropin was
administered in the main study (Figure 4). The cohorts that
received somatrogon 0.25 and 0.48 mg/kg/week had similar

N=53 All cohorts
B
(]
=z
€ 154
o
Z N=38
S
© N=46 . . . .
2z o N=35 Figure 2: Annualized height velocity for all
Ny -
2 101 T N=43 cohorts combined at each year of study. The
5 upper whisker represents maximum, and the
ﬁ o o lower whisker represents minimum. Box is first
® Q . . . .
2 i = and third quartiles; the circle is the mean, and
< 5] i L the horizontal line is the median. Number of
participants is shown above the whiskers.
i i i i — OLE, open-label extension; PEN, somatrogon
Main Y1 OLE Y1 OLE Y2 OLE Y3 PEN Y1

delivery via pen device; Y, Year.
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Table 1: Height SDS at the end of Periods III (Year 1 of OLE), IV (Years 2-4 cumulative changes in height SDS at the end of each year.
of OLE), and V (PEN): full analysis set. The changes in height SDS observed for the 0.66 mg/kg/
week cohort were consistently higher than for the lower
Year 1 Year 2 Year 3 PEN .
(N=48) (N=44) (N=43)  (N=40) dose cohorts at the end of the main study and each year of
Periods III to V. None of the participants in the study had
achieved final adult height at the time of this analysis.

Height SDS (Z) at end

of year
n 46 43 38 35 Participants in all three somatrogon dose cohorts
Mean, SD -2.06 -1.59 -1.27 -0.69 exhibited a similar increase in bone maturation at the end of
(0.85) (0.80) (093)  (087) Pperiod III (Supplementary Table 5); these findings were
M,Ed,'an ) 193 139 119 086 consistent with the results of the main study. Consistent
Minimum, maximum —4.51, —4.06, -3.90, -2.86, . .
~061 -0418 0.27 150 increases in bone maturation were also observed across

Periods IV and V, showing continued bone maturation over

N, participants who entered the study period; n, participants with Height . . .
particpants W ucy pen participan's wi 9 time. The pace of bone age maturation was congruent with

SDS for the study period; PEN, somatrogon delivery via prefilled pen device;

SDS, standard deviation score. chronologic age advancement.
(A) (B)
1- 5

N=53 N=53 N=46 N=43 N=38 N=35 N=35
a 0- S
& =
+H -1 8 8
? 24
» 21 4
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S —3 - eP
2 SE
'E -4 - c %
g g =
S 54 =
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Base- Main OLE OLE OLE PEN Main OLE OLE OLE PEN
line Y1 Y1 Y2 Y3 Y1 Y1 Y1 Y2 Y3 Y1

Figure 3: Mean height SDS (A) and mean cumulative delta height SDS (B) for each year of the study (all cohorts combined). Number of participants is
shown above the bars. OLE, open-label extension; PEN, somatrogon delivery via pen device; SDS, standard deviation score; Y, Year.
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0.25mg 0.48 mg 0.66 mg Genotropin
Somatrogon

Baseline ®Main Y1 mOLE Y1 mOLE Y2 =OLEY3 ®=mPEN Y1

Figure 4: Summary of height SDS by year of study and initial cohort assignment: full analysis set. OLE, open-label extension; PEN, somatrogon delivery
via pen device; SDS, standard deviation score; Y, Year.
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Table 2: Summary of participants with TEAEs during the OLE study: full analysis set.

n, % [No. of AEs]

Overall (N=48) Year 1 (N=48) Year 2 (N=44) Year 3 (N=43)

Year 4 (N=38) PEN (N=40)

TEAE 39 (81.3) [257]
Serious TEAE 3(6.3) [4]
TEAE, study-drug-related 7 (14.6) [14]
TEAE leading to study drug withdrawal 2(4.2)[2]
TEAE leading to study drug reduction or interruption 4(8.3) [4]
TEAE leading to study discontinuation 2(4.2)[2]
Deaths 0

25(52.1) [78]

22(50.0) [48] 18(41.9)[39] 15(39.5)[25] 24 (60.0) [67]

2(4.2)[2] 1(23)[1] 0 1(2.6) [1] 0
0 1(2.3)[1] 1(2.3) [4] 2(5.3) [6] 3(7.5)[3]
0 0 0 1(2.6) [1] 1(2.5) [1]
0 1(23)[1] 0 2(5.3)[2] 1(2.5) [1]
0 0 0 1(2.6) [1] 1(2.5) [1]
0 0 0 0 0

AE, adverse event; N, number of participants who entered the study period; n, number of participants with event; OLE, open-label extension;
PEN, somatrogon delivery via prefilled pen device; TEAES, treatment-emergent adverse event.

Safety

A total of 39 (81.3%) participants reported at least one TEAE
during the OLE study (Table 2). Most TEAES were mild or
moderate in intensity and the majority was considered un-
related to study treatment (Table 2, Supplementary Table 6).
The most commonly reported TEAEs were upper respiratory
tract infections (27.1%) and bronchitis (22.9%) (Supplemen-
tary Table 6). Three (6.3%) participants reported at least
one SAE. All SAEs were considered unrelated to study
treatment, except for one instance of scoliosis, which the
investigator considered unexpected and probably related to
study treatment. No deaths occurred during the OLE. No
injection site reactions were reported while somatrogon was
administered using single-use vials and syringes in Periods
I and IV. During Period V, when a pen device was used for
administration, three participants reported injection site
reactions (bruising in two participants and erythema in one
participant), which were mild to moderate in intensity. Most
TEAEs of special interest were considered unrelated or
unlikely to be related to study treatment. The four TEAES of
special interest that were considered possibly or probably
related to study treatment were two instances of scoliosis
(one mild and one severe) during Period IV and one instance
of mild hypercholesterolemia and one instance of mild
injection site bruising during Period V. Two participants
discontinued the OLE study due to TEAEs. As indicated
previously, one participant had a severe instance of scoliosis
that occurred during Period IV Year 4 and was considered
probably related to study treatment. The second TEAE
leading to participant discontinuation was osteochondrosis
of moderate severity in PEN Year 1; this TEAE was consid-
ered unlikely to be related to study treatment.
Measurements of glucose metabolism, thyroid status,
cortisol levels, lipid parameters, and hematology/chemistry
were within normal limits, similar to the findings from the
main study (Supplementary Table 7). Although there were
isolated, individual observations of IGF-1 SDS >2, none were

Table 3: IGF-1SDS at the end of Period I1I (Year 1 of OLE), Period IV (Years
2-4 of OLE), and Period V (PEN): full analysis set.

Totalyear Year2 Year3  Year4 PEN
1(N=48) (N=44) (N=43) (N=38) (N=40)

IGF-1 SDS (Z) at

end of year

n 43 4 38 1 35
Mean, SD 0.64 0.65 1.05 0.29 1.29
(0.96) (1.08) (0.82) (-) (0.81)
Median 0.58 0.68 1.09 0.29 1.25
Minimum, -1.66, -2.23, -0.96, 0.29, -0.34,
maximum 2.64 2.69 2.92 0.29 2.71

N, participants who entered the study period; n, participants with IGF-1 SDS
at end of period; IGF-1, insulin-like growth factor 1; OLE, open-label
extension; PEN, somatrogon delivery via prefilled pen device; SD, standard
deviation; SDS, standard deviation score.

persistent. The mean (SD) IGF-1 SDS for all participants were
similar at the end of OLE Year 1 (Period III) and Year 2
(Period IV), with values of 0.64 (0.96) and 0.65 (1.08),
respectively (Table 3). Mean (SD) IGF-1 SDS increased by
the end of OLE Year 3 (Period IV) and the first year of
Period V, with values of 1.05 (0.82) and 1.29 (0.81), respec-
tively. Mean IGF-1 SDS was <2 across all time points in
Periods III to V.

Immunogenicity

A total of 18 (37.5%) of 48 participants tested positive for
ADAs during the OLE study. Of these 18 participants, 10 also
had ADAs in the main study and five had received Geno-
tropin. Among the participants who tested positive for
ADA:s, specificity for hGH (anti-hGH) and CTP (anti-CTP) was
observed in 16/18 and 3/18 participants, respectively. No
clinically meaningful differences in annual HV or TEAEs
were observed between ADA-positive and ADA-negative
participants. None of the participants tested positive to NAbs
during the OLE study.
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Discussion

This is the first long-term study to describe the efficacy and
safety of somatrogon in participants with GHD. Participants
treated with once-weekly somatrogon for up to 5 years in the
OLE study demonstrated sustained improvement in growth
parameters, including annual HV, height SDS, and change
in height SDS. This improvement in linear growth was
observed with somatrogon administration using either
single-use vials or pen devices during Periods III to V. Height
SDS approached normal (zero) during the OLE study (Pe-
riods III to V), indicating mean height for age and gender was
achieved following once-weekly somatrogon treatment,
consistent with findings from the main study period [9].
Sustained growth response was preserved in participants
who originally received daily Genotropin for 12 months in
the main study and were subsequently switched to soma-
trogon. Progressive gains in height SDS and change in height
SDS were observed at the end of Periods IV to V for all
treatment groups, regardless of initial cohort assignment.
The two cohorts that received the lowest doses (0.25 and
0.48 mg/kg/week) showed similar increases in mean height
SDS and change in height SDS across the OLE (Periods III, IV,
and V), though these increases were not as large as those
observed in the 0.66 mg/kg/week cohort.

Once-weekly dosing of somatrogon for up to 5 years in
the OLE, including the transition to the pen device, was well
tolerated in children with pediatric GHD. The incidence and
types of TEAEs reported in the OLE were consistent with
what was reported in the main study [9]. There were no new
or unexpected safety signals identified in the OLE, which
included Period V when participants were switched to the
pen device.

The high level of adherence observed (>90%) throughout
the 5 years of the OLE period suggests participants are able to
maintain long-term treatment with once-weekly somatrogon.
Given that the mean duration of rhGH treatment may be as
long as 10 years [12], long-term adherence to treatment is
essential to maximize treatment efficacy, as poor compliance
[2, 13] or early cessation [3] in patients with GHD have been
associated with reductions in linear growth and treatment
response. Given the challenges of adhering to once-daily GH
injections and the fact that patients and caregivers have
shown a preference for aless-frequent injection schedule [14],
the results from this long-term study (acknowledging the
relatively small number of patients) indicate that once-weekly
somatrogon may be a valuable treatment option for patients
with GHD, with the potential to improve treatment adher-
ence. Despite requiring less-frequent injections compared
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with daily Genotropin, once-weekly somatrogon has a similar
efficacy and safety profile as Genotropin.

An important consideration during treatment is the
timing of IGF-1 sampling, given that the sampling results are
used to guide dose adjustments. For rhGH products that
require daily administration, most sampling times provide
reasonable estimates of the average IGF-1SDS, due to the fact
that fluctuations over the 24-h dosing interval are modest.
However, for long-acting GH treatments that are adminis-
tered weekly, fluctuations in the IGF-1 profile over the dosing
interval are likely to be larger compared with daily GH
treatments. Whether the wider variation (relative to daily
GH) in IGF-I concentration post dosing is secondary to
inherent differences in metabolism related to adiposity or
other factors, the mechanisms underlying these observa-
tions are not well understood. Given the larger fluctuations,
to obtain an accurate estimate of the mean IGF-1SDS over the
longer dosing interval of long-acting GH products such as
somatrogon and somapacitan [15], the timing of IGF-1 sam-
pling relative to dose administration is critical. IGF-1 con-
centration data from the main part (Period I/II) of this study
were analyzed using pharmacokinetic/pharmacodynamic
analytical methods, as previously reported by Fisher et al.
[16]. This analysis showed mean IGF-1 SDS over the 1-week
dosing interval following somatrogon administration was
best approximated by IGF-1 assessments 4 days (96 h) after
dose administration. IGF-1 assessments made 2-3 days after
drug administration represent peak IGF-1 SDS levels. These
elevated IGF-1 levels are transient and decrease over the
dosing interval; there is presently little evidence that such
intermittent elevations in IGF-1 are detrimental [17, 18].
Further, IGF-1 elevations are observed in normal growth,
with high IGF-1 levels contributing to the longitudinal
growth spurt during puberty. With the goal of maintaining
IGF-1SDS within the normal range where possible during the
GH treatment period, we would suggest that mean/average
IGF-1 levels (measured at 4 days post somatrogon adminis-
tration) are a more useful measure of safety as they repre-
sent the overall systemic exposure to IGF-1 levels.

A key strength of this study is that it provides safety and
efficacy data on patients receiving somatrogon over an
extended (5-year) period. An additional strength of this study
is that data were collected from participants who originally
received once-daily Genotropin and were subsequently
switched to once-weekly somatrogon, allowing comparison
of participants who were switched vs. those who received
somatrogon continuously. One limitation of this OLE study
was that somatrogon was the only drug evaluated over the
extended treatment period.



8 —— Zadik et al.: Phase 2 study of somatrogon and Genotropin for GHD: results at 5 years

Conclusions

In this long-term study of once-weekly somatrogon for up to
5 years, participants showed improvement in annual HV,
height SDS, and change in height SDS. Sustained growth
response during the OLE period was demonstrated in
treated participants, regardless of whether they received
once-weekly somatrogon or once-daily Genotropin during
the main study. The safety and tolerability profile of once-
weekly somatrogon during the OLE was excellent and
similar to that observed during the main study. These find-
ings, coupled with the high level of adherence observed,
suggest that once-weekly somatrogon is an effective, long-
term treatment option for children with GHD.
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