
Vol.:(0123456789)1 3

Pituitary (2023) 26:57–72 
https://doi.org/10.1007/s11102-022-01283-3

Weekly somapacitan had no adverse effects on glucose metabolism 
in adults with growth hormone deficiency

Yutaka Takahashi1   · Beverly M. K. Biller2   · Hidenori Fukuoka3 · Ken K. Y. Ho4,5   · Michael Højby Rasmussen6   · 
Navid Nedjatian7   · Claus Sværke6 · Kevin C. J. Yuen8,9   · Gudmundur Johannsson10,11 

Accepted: 7 October 2022 / Published online: 15 November 2022 
© The Author(s) 2022

Abstract
Purpose  The long-term effects of long-acting growth hormone (LAGH) analogues on glucose metabolism in adult growth 
hormone deficiency (AGHD) are not known. We investigated the impact of LAGH somapacitan, administered once-weekly, 
on glucose metabolism in patients with AGHD.
Methods  In post hoc-defined analyses, we compared the effects of somapacitan with daily growth hormone (GH) and placebo 
on fasting plasma glucose (FPG), glycated hemoglobin (HbA1c), fasting insulin, homeostasis model assessment of insulin 
resistance (HOMA-IR) and beta-cell function (HOMA-β) in patients with AGHD across a unique data set from three phase 
3 randomized controlled trials (REAL 1, REAL 2 and REAL Japan).
Results  No new cases of diabetes mellitus were reported with somapacitan. Among GH-naïve patients (n = 120 somapacitan, 
n = 119 daily GH), higher changes from baseline in FPG, HOMA-IR and fasting insulin levels were observed with daily 
GH versus somapacitan at 34 weeks, but not at 86 weeks. HbA1c and HOMA-β did not differ between groups at either 
timepoint. Among treatment-naïve patients, sex, age, fasting insulin, glucose tolerance status and body mass index did not 
influence changes in glucose metabolism. In previously treated patients (REAL 1 extension: n = 51 somapacitan, n = 52 
daily GH; REAL 2: n = 61 and n = 31, respectively; REAL Japan: n = 46 and n = 16, respectively), the difference in changes 
from baseline were not statistically significant between somapacitan and daily GH for any glucose metabolism parameters.
Conclusions  Somapacitan, compared with daily GH, did not adversely affect glucose metabolism up to 86 weeks in a large 
cohort of treatment-naïve or previously treated patients with AGHD.
Trial registrations (date of registration): NCT02229851 (2 September 2014), NCT02382939 (3 March 2015), NCT03075644 
(7 March 2017).
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Introduction

Untreated adult growth hormone deficiency (AGHD) is 
associated with increased body fat, an adverse lipid pro-
file, increased cardiovascular disease risk, impaired glu-
cose tolerance and metabolic syndrome [1, 2]. Patients 
with AGHD also have a compromised quality of life and 
a decreased capacity for exercise [3]. Growth hormone 
replacement therapy (GHRT) in AGHD improves body 
composition (reduced fat mass, increased lean mass and 
muscle strength), bone mineral density and cardiovascular 
risk markers (increased high-density lipoprotein choles-
terol and reductions in low-density lipoprotein cholesterol, 
C-reactive protein, diastolic blood pressure and carotid 
intima-media thickness), as well as improving quality of 
life [4, 5].

Given that growth hormone (GH) regulates glucose 
homeostasis, untreated patients with AGHD are predis-
posed to an increased risk of altered glucose metabolism, 
characterized by insulin resistance and fasting hyperin-
sulinemia [6–8]. Most studies have shown that there is a 
slight increase in glucose levels and insulin resistance with 
GHRT [8], especially during the early phase of GH substitu-
tion [9] and when higher GH doses are used [10]. A recent 
systematic review that included both open-label and rand-
omized controlled studies suggested that negative effects of 
GHRT on glucose homeostasis parameters were seen with 
shorter (defined as 6–12 months), but not longer, durations 
of GHRT, although fasting plasma glucose (FPG) remained 
elevated in some studies [11]. However, long-term observa-
tional studies have suggested that the incidence of diabetes 
mellitus in patients with AGHD receiving GHRT does not 
appear to increase [12–14] or that any increased incidence is 
observed in patients with underlying risk factors for diabetes 
mellitus [6, 15]. Known risk factors for diabetes mellitus 
include older age, greater body mass index (BMI) and higher 
degrees of insulin resistance [16, 17].

GH increases glucose production through gluconeogen-
esis and glycogenolysis in the liver and kidney [18]. GH also 
induces insulin resistance through both direct effects on the 
insulin receptor and stimulation of lipolysis, resulting in the 
release of free fatty acids from adipose tissue to the circula-
tion [8, 18]. Continuous high exposure to GH, such as that 
seen in acromegaly, is also associated with hyperinsuline-
mia, impaired glucose tolerance and diabetes mellitus [8]. 
Therefore, despite the lack of clear evidence, there are con-
cerns about increased insulin resistance and impaired glu-
cose metabolism in patients receiving GHRT, particularly in 
those with underlying risk factors for glucose intolerance. As 
such, current treatment guidelines recommend monitoring 
glucose metabolism parameters (FPG and glycated hemo-
globin [HbA1c]) in adults receiving GHRT [19].

Somapacitan (Sogroya®; Novo Nordisk, Denmark) is a 
once-weekly, long-acting GH (LAGH) derivative approved 
for the treatment of AGHD. In three randomized controlled 
trials in adults with GHD (REAL 1, REAL 2 and REAL 
Japan), somapacitan was shown to have similar efficacy and 
safety to daily GH [20–22]. During these three trials, no new 
cases of diabetes mellitus were reported in patients treated 
with somapacitan.

The objective of the current study was to further inves-
tigate the long-term effects of somapacitan on glucose 
metabolism and insulin sensitivity in patients with AGHD. 
This paper reports the results from all three randomized con-
trolled studies, giving a unique, large data set to address the 
effects of LAGH somapacitan on glucose metabolism over 
treatment periods from 26 to 86 weeks.

Methods

Trials used for the analyses: study designs 
and comparator groups

REAL 1 (NCT02229851), REAL 2 (NCT02382939) and 
REAL Japan (NCT03075644) were multicenter, prospective, 
randomized, parallel-group phase 3 studies that compared 
somapacitan with daily GH (Norditropin®; Novo Nordisk, 
Denmark). REAL 1 investigated the efficacy and safety of 
somapacitan; REAL 2 was a safety and tolerability study; 
and REAL Japan was primarily a safety study, with second-
ary efficacy endpoints. Individual study designs are shown 
in Supplementary Figure S1. Detailed methods for each of 
these trials have previously been reported [20–22]. Each 
study was approved by the relevant local and national eth-
ics committee and conducted with written consent from all 
patients in accordance with the Declaration of Helsinki and 
the International Conference on Harmonization Guidelines 
for Good Clinical Practice.

Patients with a diagnosis of adult- or childhood-onset 
AGHD were eligible for the trials. The permitted age range 
was 23–79 years in REAL 1 and 18–79 years in REAL 
2 and REAL Japan. Patients in REAL 1 were GH-naïve, 
defined as no prior GH treatment (true naïve) or no GH treat-
ment for ≥ 180 days before study start, whereas patients in 
REAL 2 and REAL Japan had received treatment with GH 
for ≥ 6 months prior to screening [20–22]. Patients with 
diabetes mellitus could be included in REAL 1 and REAL 
2 only if they met the following criteria: diabetes mellitus 
diagnosed clinically ≥ 6 months prior to screening; on sta-
ble oral antidiabetic treatment, unchanged for ≥ 90 days 
prior to screening; no history of use of injectable anti-dia-
betic agents; HbA1c < 7.0% at screening according to the 
central laboratory; no diabetes-related comorbidities (as 
judged by the investigator) at screening; and no evidence of 
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proliferative retinopathy or severe nonproliferative diabetic 
retinopathy ≤ 90 days prior to randomization [20, 21]. By 
contrast, patients with diabetes mellitus were excluded from 
REAL Japan [22].

In the REAL 1 and REAL 2 trials, both somapacitan 
and daily GH were dose-titrated for 8 weeks to achieve an 
insulin-like growth factor I (IGF-I) standard deviation score 
(SDS) within the normal range, and then administered at a 
fixed dose (which could be reduced if necessary for safety 
reasons). The titration period for REAL Japan was 20 weeks.

In the main part of the REAL 1 study, 300 GH-naïve 
patients were randomized and exposed to once-weekly 
somapacitan (n = 120), once-weekly placebo (n = 61) or 
daily GH (n = 119) for 34 weeks. After the dose-titration 
period, the mean (standard deviation [SD]) dose was 2.56 
(1.48) mg/week for somapacitan and 0.33 (0.19) mg/day for 
daily GH.

During the 52-week REAL 1 extension, 114 patients who 
had received somapacitan in the main phase continued on 
somapacitan (somapacitan/somapacitan group). All patients 
who had received placebo and continued in the extension 
were switched to somapacitan (placebo/somapacitan group, 
n = 55). Patients who had received daily GH were re-rand-
omized either to receive somapacitan (daily GH/somapaci-
tan group, n = 51) or continue daily GH (daily GH/daily GH 
group, n = 52) (Supplementary Figure S1). After a 1-week 
washout period, dose titration was again performed for 
8 weeks. After titration, mean doses (SD) were 2.35 (1.30) 
mg/week for the somapacitan/somapacitan group, 0.28 
(0.16) mg/day for the daily GH/daily GH group and 2.66 
(1.37) mg/week for the daily GH/somapacitan group.

For the REAL 1 extension phase, comparisons of 
change from baseline (week 0) for the ‘GH-naïve AGHD 
patients’ were between the somapacitan/somapacitan 
group and daily GH/daily GH group. Comparisons for the 
‘previously treated AGHD patients’ (i.e., for the change 
between week 34 and week 86) were between the daily 

GH/somapacitan group and daily GH/daily GH group (see 
Table 1 for an explanation of comparator groups).

In REAL 2, 92 patients were randomized to receive 
once-weekly somapacitan (n = 61) or daily GH (n = 31) 
for 26 weeks (Supplementary Figure S1). After the dose-
titration period, the mean dose (SD) was 1.96 (1.45) mg/
week for somapacitan and 0.20 (0.14) mg/day for daily 
GH.

In REAL Japan, 62 patients were randomized to receive 
once-weekly somapacitan (n = 46) or daily GH (n = 16) for 
52 weeks. Mean (SD) prescribed doses after titration were 
1.78 (1.06) mg/week for somapacitan and 0.12 (0.08) mg/
day for daily GH. Patients from REAL 2 and REAL Japan 
were categorized as ‘previously treated AGHD patients’ 
for the purposes of analyses (Table 1).

Assessment of glucose metabolism

The effects of somapacitan and daily GH on glucose 
metabolism in each trial were assessed by measuring FPG 
and HbA1c. Insulin resistance was assessed by deter-
mining glucose to insulin relationships (which included 
measuring fasting insulin) to derive homeostasis model 
assessment insulin resistance (HOMA-IR) and steady-state 
beta-cell function (HOMA-β). HOMA-IR and HOMA-β 
were calculated as follows:

If FPG was ≤3.5mmol/L then the response was set to 
missing.

HOMA-IR(%) =
Fasting insulin (pmol∕L) x

1

6
x FPG (mmol∕L)

22.5

HOMA-β(%) =

[

20 x fasting insulin (pmol∕L) x
1

6

]

[FPG (mmol∕L) − 3.5]

Table 1   Patient groups used for 
between-treatment comparisons

GH growth hormone

Patient groups used for comparisons of treatment-naïve patients
 REAL 1 (34 weeks)
  Somapacitan, n = 120 Daily GH, n = 119 Placebo, n = 61

 REAL 1 main + extension (86 weeks)
  Somapacitan/somapacitan, n = 120 Daily GH/daily GH, n = 52 –

Patient groups used for comparisons of previously treated patients
 REAL 2 (26 weeks)
  Somapacitan, n = 61 Daily GH, n = 31

 REAL Japan (52 weeks)
  Somapacitan, n = 46 Daily GH, n = 16

 REAL 1 extension (52 weeks)
  Daily GH/somapacitan, n = 51 Daily GH/daily GH, n = 52
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Data collection and analysis

The timing of blood sampling for glucose metabolism dif-
fered across the three studies (Supplementary Figure S1). 
However, all blood samples used in the current study for 
comparison with daily GH (REAL 1 main and its extension 
at weeks 34 and 87, respectively, REAL 2 at week 26 and 
REAL Japan at week 52) were taken 4 days after soma-
pacitan dosing, the point at which IGF-I levels have been 
shown to correspond with mean IGF-I levels over the week 
[23]. Details on the collection and analysis of samples are 
provided in the publication reporting each trial [20–22]. In 
each trial, analyses were performed by a central laboratory.

Baseline characteristics

In these analyses, data from both GH-naïve and previously 
treated AGHD patients were used. Baseline characteristics 
of the comparator groups, including the number of patients 
with diabetes mellitus, are presented in Table 2. Within each 
trial, baseline characteristics (including glucose parameters) 
were generally similar between the treatment groups.

Statistical analysis

Post hoc-defined statistical analyses examined the difference 
in absolute or relative changes from baseline (mean, SD; 
P-value) between treatment groups on FPG, HbA1c, fasting 
insulin, HOMA-IR and HOMA-β. The results were reported 
as estimated treatment differences (somapacitan – daily GH, 
for FPG and HbA1c) or estimated treatment ratios (ratio of 
somapacitan to daily GH, for fasting serum insulin, HOMA-
IR and HOMA-β).

Changes from baseline to subsequent week measurements 
were analyzed using a mixed model for repeated measure-
ments (MMRM), with treatment, type of GHD onset (adult 
or child), sex and region (Japan versus all other countries) 
as factors, and baseline value as a covariate, all nested 
within week as a factor. For REAL 1 (main and main plus 
extension) and REAL 2, diabetes mellitus status and sex by 
region by diabetes mellitus interaction were also included 
as factors.

Data on fasting serum insulin, HOMA-IR and HOMA-β 
were log-transformed for all values at all visits before analy-
sis. From the MMRM, the treatment differences at a specific 
week between somapacitan and daily GH were estimated, 
and the corresponding 95% confidence intervals and P-val-
ues were calculated for each endpoint. No adjustment for 
multiplicity was performed.

To examine whether the effects of somapacitan and daily 
GH on glucose metabolism differed according to patients’ 
baseline characteristics and risk factors, further subgroup 
analyses were explored in treatment-naive patients from 

the REAL 1 main phase, based on sex, age (< 40, 40–59 
and ≥ 60 years), baseline fasting serum insulin (normal 
[≥ 14– ≤ 208 pmol/L] or abnormal), baseline glucose tol-
erance (normal: FPG < 5.6 mmol/L and HbA1c < 5.7%, or 
prediabetes: FPG ≥ 5.6 mmol/L or HbA1c ≥ 5.7%) [16, 24] 
and baseline BMI (< 30 kg/m2, ≥ 30 kg/m2) [25].

Results

In GH-naïve patients in REAL 1, mean baseline IGF-I SDS 
was below − 2.5 in all treatment groups (Table 2). Mean 
IGF-I SDS increased after 34 weeks of treatment with soma-
pacitan and daily GH to similar values [20]. In previously 
treated patients, mean baseline IGF-I SDS values were main-
tained throughout each trial, were similar and within the 
normal range in the somapacitan and daily GH groups at the 
end of each trial (Supplementary Table S1) [20–22]. These 
findings indicate that GH exposure was similar between 
treatment arms in each trial.

No new cases of diabetes mellitus were reported during 
the studies in the patients treated with somapacitan. Among 
patients treated with daily GH, two patients in REAL 1 and 
one patient in REAL Japan were diagnosed with diabetes 
mellitus during the trial.

Treatment‑naïve patients (REAL 1 main phase 
and REAL 1 main plus extension)

The REAL 1 study design provided the opportunity for com-
paring treatment effects between treatment groups during 
both the main phase and extension phase. During the main 
phase (the only one that included placebo), there were no 
statistically significant differences in change from baseline 
to week 34 between the somapacitan and placebo treatment 
arms for any of the glucose parameters.

In GH-naïve patients, changes from baseline in FPG lev-
els were transient. Changes were higher with daily GH than 
with somapacitan at week 34, but after 86 weeks of treat-
ment, the difference was not statistically significant (Fig. 1a). 
There were no statistically significant differences in change 
in HbA1c between the somapacitan and daily GH groups in 
either phase of the trial (Fig. 2a).

Transient differences in HOMA-IR were observed 
between somapacitan and daily GH at week 34, with higher 
values reported for daily GH (Fig. 3a), but the difference was 
not statistically significant at 86 weeks. Similarly, transient 
differences in fasting serum insulin were observed between 
somapacitan and daily GH at 34 weeks, but the differ-
ence was not statistically significant at 86 weeks (Table 3). 
No statistically significant differences in HOMA-β were 
observed between the somapacitan and daily GH groups in 
either phase of the trial (Supplementary Table S2).
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Fig. 1   FPG over time in a treatment-naïve patients from REAL 
1 study (main phase and main + extension phases) and in previ-
ously treated patients from b REAL 2, c REAL Japan and d REAL 
1 extension phase following re-randomization. Data within tables 
and figures are mean (SD) (represented by points and error bars). 
Baseline and last visit values are observed values. Relative changes 
are shown as differences. Relative changes and ETDs were obtained 
using a mixed effects model. For patients in the REAL 1 study (a), 

there was a 1-week washout period between the main and extension 
phases; patients receiving daily GH in the main phase (red) were re-
randomized at week 34 to receive either daily GH (pink) or soma-
pacitan (dotted blue) in the extension phase. Δ baseline, change from 
baseline; CI confidence interval, ETD estimated treatment difference, 
Ext extension, FPG fasting plasma glucose, GH growth hormone, SD 
standard deviation
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The results of the subgroup analyses revealed that 
changes in glucose parameters (FPG, HbA1c, HOMA-IR 
and fasting serum insulin) in the three treatment arms were 
not influenced by sex, age, baseline fasting insulin, baseline 
glucose tolerance status or BMI (Supplementary Table S3).

Previously treated patients (REAL 2, REAL Japan 
and REAL 1 extension)

In previously treated patients, the differences between the 
somapacitan and daily GH in changes from baseline in FPG 

were small and not statistically significant in any of the three 
trials (Fig. 1b, c, d). Similarly, the differences in HbA1c 
changes from baseline were small and not statistically sig-
nificant between treatments in each trial (Fig. 2b, c, d).

Differences in changes from baseline in fasting insulin, 
HOMA-IR and HOMA-β were not statistically significant 
between somapacitan and daily GH in any of the trials 
(Fig. 3b, c, d, Table 3, Supplementary Table S2). Treatment 
periods were 26 weeks in REAL 2 and 52 weeks in REAL 
Japan and REAL 1 extension phase.

Fig. 1   (continued)
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Fig. 2   HbA1c values vs time (mean ± SD) in a treatment-naïve patients 
from REAL 1 study (main phase and main + extension phase) and in pre-
viously treated patients from b REAL 2, c REAL Japan and d REAL 1 
extension phase study following re-randomization of treatment. Data 
within tables and figures are mean (SD) (represented by points and error 
bars). Baseline and last visit values are observed values. Relative changes 
are shown as differences. Relative changes and ETDs were obtained 

using a mixed effects model. For patients in the REAL 1 study (a), there 
was a 1-week washout period between the main and extension phases; 
patients receiving daily GH in the main phase (red) were re-randomized 
at week 34 to receive either daily GH (pink) or somapacitan (dotted blue) 
in the extension phase. Δ baseline, change from baseline; CI confidence 
interval, ETD estimated treatment difference, Ext extension, GH growth 
hormone, HbA1c glycated hemoglobin, SD standard deviation
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Discussion

In these post hoc-defined analyses, we evaluated the long-
term effects of somapacitan on glucose metabolism and 
insulin resistance in patients with AGHD in three phase 

3 trials. In comparison with placebo and daily GH, soma-
pacitan showed no clinically relevant adverse effects on 
glucose metabolism in any of the three complementary tri-
als. In treatment-naïve patients, the effects of somapacitan 
and daily GH on these outcome measures were comparable 

Fig. 2   (continued)
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Fig. 3   HOMA-IR values over time (mean ± SD) in a treatment-
naïve patients from REAL 1 study (main phase and main + extension 
phases) and in previously treated patients from b REAL 2, c REAL 
Japan and d REAL 1 extension phase study following re-randomi-
zation of treatment. Data within tables and figures are mean (SD) 
(represented by points and error bars). Baseline and last visit values 
are observed values. Relative changes are shown as ratios. Relative 
changes and ETRs were obtained using a mixed effects model. For 

patients in the REAL 1 study (a), There was a 1-week washout period 
between the main and extension phases; patients receiving daily GH 
in the main phase (red) were re-randomized at week 34 to receive 
either daily GH (pink) or somapacitan (dotted blue) in the exten-
sion phase. Δ baseline, change from baseline; CI confidence interval, 
ETR estimated treatment ratio, Ext extension, GH growth hormone, 
HOMA-IR homeostasis model assessment insulin resistance, SD 
standard deviation
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after 86 weeks of treatment. Similarly, in patients previously 
treated with GH, there were no differences between treat-
ments in these measures after 26 or 52 weeks of treatment. 
Furthermore, no new cases of diabetes were reported among 
patients treated with somapacitan. These results, from the 
largest data set available thus far to address the effects of a 
LAGH over 26 to 86 weeks of treatment, provide reassur-
ance that glucose metabolism does not worsen when patients 
switch from daily GH to once-weekly somapacitan.

The effects of somapacitan and daily GH on glucose 
metabolism and insulin resistance were similar in all the 
trials, except that FPG, fasting serum insulin and HOMA-IR 
changes from baseline were higher for daily GH than soma-
pacitan in treatment-naïve patients at week 34. These differ-
ences were not observed at week 86. The reason for a greater 
increase in FPG with daily GH compared with somapacitan 
at week 34 is unclear and may have been a chance finding or 
it might be possible that the acute and chronic effects of the 

Fig. 3   (continued)
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treatments on glucose metabolism are slightly different. The 
kinetics of serum GH and IGF-I levels are different to those 
of daily GH; therefore, it is possible that detailed analyses 
may reveal variations between daily GH and somapacitan 
regarding their effects on glucose metabolism, although 
these differences may not be clinically relevant.

Several studies have suggested that during the early stages 
of GHRT, there is an initial deterioration in insulin sensi-
tivity that can return to baseline values following longer 
term treatment, although results have been inconsistent. For 
example, when Cenci et al. assessed 14 patients with AGHD 
every 3 months for 5 years, they found that fasting glucose, 
insulin levels and insulin resistance did not change and that, 
despite an initial increase in frequency of abnormal glucose 
tolerance, mean 2-h oral glucose tolerance test glucose lev-
els decreased between years 4 and 5 [26]. In a follow-up of 
572 patients from the Hypopituitary Control and Complica-
tions Study treated with GH for 2.3–5.3 years, Woodmansee 
et al. reported that initiation of GH replacement in patients 
with AGHD was associated with a mild increase in FPG that 
often normalized spontaneously [9]. Sesmilo et al. studied 
40 men with AGHD and observed increases in glucose lev-
els, insulin levels and insulin-to-glucose ratios at 1 month 
[27]. Glucose and insulin levels subsequently decreased; 
however, at 18 months, the increase in glucose level (but 
not insulin level or insulin-to-glucose ratios) was maintained 
whereas HbA1c levels remained unchanged [27]. In a 5-year 
study of 118 adults with AGHD, Götherström et al. reported 
that blood glucose concentrations were increased through-
out the study, whereas serum insulin concentration was not 
affected, and HbA1c level was lower at 5 years compared 
with baseline [28]. Results from a 33-month extension of a 
9-month randomized clinical trial in 39 patients with AGHD 
demonstrated no change in HbA1c or plasma glucose after 
42 months, although an increase in fasting serum insulin 
levels was reported [29]. As Berryman et al. have previ-
ously discussed, it is possible that these observed differences 
between studies on GHRT could be attributed to variations 
in patient selection [30]. For instance, discrepancies between 
studies regarding the inclusion or exclusion of patients with 
diabetes or varying degrees of insulin resistance may impact 
observations of the overall effect of GHRT on long-term 
insulin sensitivity.

The REAL1 trial presented an opportunity to investigate 
whether somapacitan poses a similar risk to patients dur-
ing the early phase of GHRT. During the 34-week placebo-
controlled phase, none of the glucose metabolism or insulin 
resistance measures changed during somapacitan treatment. 
In contrast, as described above, these parameters worsened 
in the daily GH treatment arm when compared to somapaci-
tan. This effect appears to be transient as it was no longer 

present at the end of the extension phase, during which the 
effects of treatment following a switch from daily GH to 
somapacitan were compared. While the REAL1 trial results 
could be considered in line with previous reports that daily 
GH treatment may induce a transient deterioration in glucose 
metabolism, the observations from this placebo-controlled 
trial do not show the same for somapacitan.

It has been suggested that possible adverse effects of GH, 
which could lead to insulin resistance and hyperglycemia in 
the short term, might be counterbalanced by favorable con-
current changes in body composition [18]. Visceral fat is an 
important indicator of metabolic risk, and of cardiovascular 
disease and type 2 diabetes in particular [31]. A reduction 
in visceral fat and an increase in total lean body mass were 
indeed observed with longer-term use of both somapacitan 
and daily GH in the REAL 1 extension [20].

There have also been a few reports on the effects of 
LAGH preparations other than somapacitan on glucose 
metabolism in AGHD. Biller et al. reported no significant 
changes from baseline to 26 weeks in glucose parameters 
with the LAGH LB03002 [32]. In a follow-up to that study, 
93 patients continued to receive open-label LB03002 for 
a total treatment period of 12 months [33]. There were no 
statistically significant changes from baseline to 12 months 
in mean FPG, HbA1c or fasting insulin in this group. Dia-
betes mellitus was reported in three patients (3.2%) [33]. 
Separately, Hoffman et al. reported no significant changes 
in glucose parameters after 32 weeks of treatment with 
Nutropin Depot (which has since been discontinued) or 
daily GH [34].

Strengths of this study include the fact that it provides 
an overview of data on the impact on glucose metabolism 
of a LAGH relative to that of daily GH. It is, to our knowl-
edge, the first such study based on several complementary 
clinical trials of a LAGH and with treatment periods of up 
to 86 weeks. Each of the three studies described the use 
of somapacitan in a randomized, controlled, prospective 
trial, with similar endpoints being assessed throughout. 
Somapacitan was compared with daily GH in all three tri-
als and also with placebo in REAL 1. A large number 
of patients from 20 countries over four continents were 
involved, reflecting a diverse geographical patient back-
ground [20–22].

Limitations include the fact that the analyses were based 
on separate studies in different locations and with slightly 
different study designs. Also, very few subjects (< 6%) had 
diabetes at baseline and all had mild disease, therefore the 
effects of somapacitan on glycemia in those with more 
severe diabetes (e.g., patients with HbA1c > 7%) cannot be 
inferred from these data.
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Conclusions

In this analysis of three studies comparing somapacitan with 
daily GH in the treatment of AGHD, the two GH prepa-
rations had similar effects on glucose parameters over the 
duration of the studies. These results provide reassurance 
that initiating GH replacement therapy with weekly admin-
istration of somapacitan does not incur any adverse effects 
on glucose metabolism relative to daily administration of 
GH. Furthermore, glucose metabolism did not worsen when 
patients were switched from daily GH to once-weekly soma-
pacitan. Thus, somapacitan may provide a useful alternative 
to daily GH for patients with AGHD, with the need for less 
frequent injections expected to reduce treatment burden and 
cause less interference with daily life.
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