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Background
• Somatrogon is a long-acting recombinant human growth 

hormone (rhGH) composed of the amino acid sequence of 
hGH and 3 copies of the carboxy-terminal peptide of human 
chorionic gonadotropin, with a half-life that permits once-
weekly administration. 

• Somatrogon is currently being developed as a once-weekly 
subcutaneous treatment for pediatric patients with growth 
hormone deficiency (GHD).

• IGF-1 is a biomarker that may be used to assess the safety 
and efficacy of hGH replacement therapy. 

• To allow standardization in interpretation of IGF-1 levels 
regardless of age or gender, values are converted to 
standard deviation scores (SDS).

• For once-daily rhGH therapies, IGF-1 assessment is typically 
made without regard to the time since dose administration.

• For long-acting rhGH therapies, because IGF-1 levels rise 
and fall significantly over the dosing interval, interpretation of 
IGF-1 SDS requires knowing the time of IGF-1 assessment 
since dose administration.

• Previous studies of somatrogon showed IGF-1 peaks ~48 h 
postdose and values measured at ~96 h postdose best reflected 
the mean IGF-1 levels over the entire weekly dosing interval.1

Objective
• Confirm the IGF-1 SDS monitoring paradigm for weekly hGH

replacement therapy.

Patients and Methods
Study Design and Treatment
• In a global phase 3 non-inferiority study (NCT02968004), 

sponsored by OPKO Health, subjects were randomized to 
open-label treatment with either somatrogon 0.66 mg/kg 
once weekly (n=109) or Genotropin® 0.034 mg/kg once daily 
(n=115) for 12 months.

Study Participants
• Prepubertal boys (age 3-11 years) or girls (age 3-10 years) 

diagnosed with GHD, had impaired height and height 
velocity, baseline IGF-1 SDS ≤–1, and had not received prior 
rhGH therapy. 

Assessments
• To assess IGF-1, serum samples were scheduled to be 

obtained at baseline prior to dosing, and then 3 to 4 days 
after dose administration (±1 week) during Weeks 4, 13, 26, 
39, and 52.

• Samples were assayed using commercially available kits 
(IDS-iSYS reagents and automated analyzer; 
Immunodiagnostic Holdings) at a central laboratory.

IGF-1 Modeling, Simulation, and Evaluation
• A previously developed indirect response pharmacokinetic/ 

pharmacodynamic (PK/PD) model1 was applied to IGF-1 
observations. 

• Steady-state individual IGF-1 values were simulated at 6-h 
intervals over the 168-h (1 week) dosing interval.

• IGF-1 values were converted to IGF-1 SDS values using the 
Bidlingmaier et al method.2

• Individual values for IGF-1 SDS were determined from the 
simulated profiles for the IGF-1 SDS at the time of the actual 
collection, peak IGF-1 SDS, IGF-1 SDS at 96 h postdosing, 
and trough IGF-1 SDS. 

• Individual mean IGF-1 SDS over the dosing interval values 
were calculated using linear trapezoids.

Results
• 535 postdose IGF-1 results were available for 109 subjects 

who received somatrogon.
• Although IGF-1 samples were scheduled to be collected 3-4 

days postdose, the time of sample collection during the study 
ranged between 0.25 and 12 days postdose.

• The previously developed model fit the IGF-1 data with 
minimal bias.

• 26 (17%) of 151 samples measured 48-72 h postdose, 
corresponding to peak IGF-1, were above +2 SDS (Fig. 1).

• The individual modeled observations had similar mean, 
median, and distribution as observed IGF-1 SDS (Table 1).

• The 96-h IGF-1 SDS was close to the mean IGF-1 SDS over 
the dosing interval (Table 1).
o Among the simulated 96-h IGF-1 SDS, 11/535 (2%) 

samples were above +2 SDS, whereas mean IGF-1 SDS 
over the dosing interval in 10/535 (<2%) samples was 
above +2 SDS.

• Mean and median values for modeled postdose mean IGF-1 
SDS over the dosing interval over 12 months are shown in 
Fig. 2.
o After 6 months of somatrogon treatment, mean (SD) and 

median IGF-1 SDS values for the 107 subjects were 0.10 
(0.96) and 0.17, respectively.

o IGF-1 SDS values at later time points are similar. The 
magnitude of increase is smaller at Month 1 and Month 3.
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Conclusions
• This analysis supports the use of PK/PD 

modeling as a tool to estimate IGF-1 
SDS profiles over the dosing interval.

• This analysis confirms that samples 
collected 96 h after dose administration 
represent the mean IGF-1 SDS over the 
week between doses.

• This analysis confirms samples 
collected 48-72 h after dose 
administration represent peak IGF-1 
SDS over the week between doses.

• Very few (<2%) of mean IGF-1 SDS over 
the dosing interval were >+2.
o The 10/535 mean IGF-1 SDS values 

>+2 occurred in 3 of 109 subjects.

• Time of sample collection after dose 
administration is important to the 
interpretation of IGF-1 SDS observed 
during once-weekly dosing of long-
acting hGH therapy such as 
somatrogon.
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TABLE 1. Summary of IGF-1 SDS values used in the analysis (N=535)
Metric Observed Modeled Mean Hour 96 Min Max
Mean (SD) 0.34 (1.37) 0.36 (1.15) 0.01 (0.98) 0.12 (1.04) –1.25 (1.11) 0.93 (0.87)
Median 0.47 0.51 0.04 0.16 -1.27 1
Minimum –3.86 –3.31 –3.06 –3.21 –3.83 –2.19
Maximum 3.69 2.68 2.51 2.6 1.87 3.08
>+2, N (%) 49 (9.2) 28 (5.2) 10 (1.9) 11 (2.1) 0 (0) 52 (9.7)
<0, N (%) 192 (35.9) 175 (32.7) 256 (47.9) 223 (41.7) 457 (85.4) 71 (13.3)
<–2, N (%) 32 (6.0) 22 (4.1) 15 (2.8) 20 (3.7) 136 (25.4) 4 (0.7)

The blue line is a smoother (Supersmoother®); vertical lines delimit days. 
Within each bin (and for all samples), the total number of samples and the percent of samples > +2.0, < 0.0, and < –2.0 are 
displayed. Two samples obtained after Day 12 are displayed to the right as red integers indicating their time-after-dose.

FIG. 1 Observed IGF-1 SDS values plotted against time after dose 

FIG. 2 Mean and median IGF-1 SDS values based on observed (predose) 
or modeled (postdose) mean values during the dosing interval
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