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Abstract  1 

Context 2 

Adult growth hormone (GH) deficiency (GHD) is characterized by metabolic abnormalities 3 

caused by insufficient GH production. Lonapegsomatropin, a prodrug administered once weekly, 4 

was designed to provide sustained release of unmodified somatropin to reduce the burden of 5 

daily somatropin injections.  6 

Objective 7 

To evaluate the efficacy and safety of lonapegsomatropin vs placebo as treatment for adults with 8 

GHD. 9 

Design 10 

The foresiGHt trial was a multicenter, randomized, parallel-arm, placebo-controlled (double-11 

blind) and active-controlled (open-label) trial (NCT04615273). 12 

Setting 13 

This trial was conducted at 116 centers in North America, Europe, and Asia-Pacific. 14 

Participants 15 

This trial randomized and dosed 259 adults with GHD. 16 

Interventions 17 

Participants were randomized 1:1:1 to receive once-weekly lonapegsomatropin, once-weekly 18 

placebo, or daily somatropin for 38 weeks. 19 

Main Outcome Measure 20 

The primary efficacy endpoint was change from baseline in trunk percent fat at week 38. 21 

Secondary efficacy endpoints included change from baseline in trunk fat mass and total body 22 

lean mass. 23 
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Results 1 

At week 38, lonapegsomatropin significantly reduced trunk percent fat (–1.68% vs +0.37%; LS 2 

mean difference –2.04%, P<.001), increased total body lean mass (+1.60 kg vs –0.11 kg; LS 3 

mean difference 1.70 kg, P<.0001), and reduced trunk fat mass (–0.48 kg vs +0.22 kg; LS mean 4 

difference –0.70 kg, P=.0053) vs placebo. The safety and tolerability profile of 5 

lonapegsomatropin was comparable to somatropin. 6 

Conclusions 7 

The foresiGHt trial met its primary efficacy endpoint by demonstrating superiority of 8 

lonapegsomatropin vs placebo with similar safety and tolerability, supporting its potential as a 9 

once-weekly treatment option for adults with GHD. 10 

 11 

Introduction 12 

Adults with growth hormone (GH) deficiency (GHD) experience an increase in body fat, 13 

particularly in the visceral compartment, reduced lean body mass, dyslipidemia, and insulin 14 

resistance, which predisposes this population to metabolic syndrome and an increased risk of 15 

cardiovascular morbidity and mortality (1-4). Additionally, this clinical syndrome is associated 16 

with impaired health-related quality of life (QoL), particularly cognitive dysfunction, depression, 17 

anxiety, sleep disturbance, fatigue, irritability, and reduced physical and mental drive (5,6).  18 

The primary treatment goal for treating GHD in adults is to restore GH levels to increase 19 

IGF-I and improve the signs and symptoms of these patients (7-9). Previous studies have shown 20 

that daily somatropin replacement therapy reverses many features of GHD in adults, including 21 

decreasing body fat, increasing lean muscle mass, and improving QoL (10-14). Despite these 22 

clinical benefits, published literature also indicates that adherence to daily somatropin 23 
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replacement therapy in adults remains low (15,16). Important factors identified as related to low 1 

adherence include perceived difficulty of injections, lack of choice of injection device, forgetting 2 

injections, and injection-related pain and discomfort (15,17-19).  3 

 Treatment with somatropin has been the gold standard treatment for patients with GHD 4 

for over 25 years; however, daily injections are a known barrier to adherence. Long-acting GH 5 

products have recently been developed to address this challenge, with the potential to improve 6 

adherence and optimize clinical outcomes with less frequent injections while maintaining 7 

efficacy and safety comparable to daily somatropin (20). 8 

Lonapegsomatropin (TransCon hGH; SKYTROFA®), a prodrug of somatropin, is 9 

administered once weekly and designed to provide sustained release of active, unmodified 10 

somatropin (21). At physiologic pH and temperature, lonapegsomatropin releases somatropin via 11 

autocleavage of the TransCon linker in a predictable manner that follows first-order kinetics 12 

(21,22). Somatropin released from lonapegsomatropin has the identical 191 amino acid sequence 13 

and size (22 kDa) as endogenous GH that binds to GH receptors found throughout the body (21). 14 

Lonapegsomatropin is currently approved in the US, EU, and other countries for the treatment of 15 

pediatric GHD (23-25). 16 

Here, we present the results of the phase 3 foresiGHt trial, which evaluated the efficacy 17 

and safety of once-weekly lonapegsomatropin over 38 weeks in adults with GHD, highlighting 18 

its potential role as a GH replacement therapy for adults with GHD. 19 

 20 

 21 

 22 

 23 
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Methods 1 

Study design and endpoints 2 

The foresiGHt trial (TCH-306) was a multicenter, randomized trial to evaluate the safety 3 

and efficacy of lonapegsomatropin in adults with GHD (ClinicalTrials.gov: NCT04615273; 4 

EudraCT: 2020-000929-42). The trial was double-blinded with respect to lonapegsomatropin and 5 

placebo, and open-label with respect to somatropin (Supplementary Figure S1 (26)). The trial 6 

was conducted at 116 centers in North America (25 sites), Europe (60 sites), and Asia-Pacific (31 7 

sites), with recruitment taking place from December 2020 to January 2023. Participants were 8 

randomly assigned in a 1:1:1 ratio to receive lonapegsomatropin, placebo, or somatropin (with 9 

stratification by dosing group, sex, and the presence of diabetes mellitus diagnosis at baseline). 10 

Following screening, the trial included a 38-week treatment period that consisted of a 12-week 11 

Dose Titration Period followed by a 26-week Dose Maintenance Period. Three dosing groups per 12 

treatment arm were defined based on participant age and concomitant use of oral estrogen.  13 

The primary objective was to evaluate the efficacy of lonapegsomatropin compared to 14 

placebo at week 38. Secondary objectives included evaluation of the safety and tolerability, 15 

pharmacokinetics (PK), and pharmacodynamics (PD) of lonapegsomatropin. An exploratory 16 

objective was to evaluate patient-reported outcomes (PROs). An additional exploratory objective 17 

was to evaluate the efficacy of once-weekly lonapegsomatropin compared with open-label daily 18 

somatropin.  19 

The primary efficacy endpoint was the change from baseline in trunk percent fat at week 20 

38. Secondary efficacy endpoints included change from baseline in trunk fat mass and total body 21 

lean mass; visceral adipose tissue was an exploratory endpoint. IGF-I SDS was assessed as a PD 22 

endpoint. PROs were assessed by Treatment-Related Impact Measure-Adult Growth Hormone 23 
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Deficiency (TRIM-AGHD) (27). Safety assessments included laboratory values, vital signs, 1 

electrocardiograms, fundoscopy, magnetic resonance imaging (at screening), adverse events 2 

(AEs), and treatment-emergent antibodies against lonapegsomatropin (prodrug), hGH (in the 3 

lonapegsomatropin and open-label somatropin arms), and released methoxypolyethylene glycol 4 

(mPEG; in the lonapegsomatropin arm).  5 

 6 

Participants and study drug 7 

Eligible participants were aged 23 to 80 years, inclusive, with biochemically confirmed 8 

GHD. For adult-onset GHD, a history of structural hypothalamic-pituitary disease, 9 

hypothalamic-pituitary surgery, cranial irradiation, additional pituitary hormone deficiencies, 10 

genetic etiology, or traumatic brain injury (with GHD confirmed by GH stimulation testing 11 

performed at least 12 months after the injury) was required. For childhood-onset GHD, persistent 12 

GHD must have been confirmed after achieving final height. Participants must have been naive 13 

to GH treatment or not been treated with GH within the prior 12 months. To ensure a relatively 14 

homogeneous trial population, IGF-I SDS at or below −1.0 (assessed by a central laboratory 15 

using the IDS-iSYS IGF-I assay (28)) was required at screening.  16 

Participants requiring hormone replacement therapies (ie, glucocorticoids, thyroid 17 

hormone, estrogen, or testosterone) must have been treated with adequate and stable doses for ≥ 18 

6 weeks prior to screening. For participants not on glucocorticoid replacement therapy, adequate 19 

adrenal function (defined as morning serum cortisol > 15.0 µg/dL) and/or serum cortisol >18.0 20 

µg/dL on adrenocorticotrophic hormone (ACTH) stimulation test or insulin tolerance test was 21 

required. For men not on testosterone replacement therapy, morning total testosterone must have 22 

been within reference limits for age.  23 
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Key exclusion criteria were poorly controlled (HbA1c > 7.5%) or recently diagnosed 1 

(within 26 weeks) diabetes mellitus, active malignant disease or a history of malignancy (with 2 

certain exceptions), and evidence of growth of pituitary adenoma or other benign intracranial 3 

tumor within the last 12 months before screening. The complete eligibility criteria are listed in 4 

Supplementary Table 1 (26).  5 

Lonapegsomatropin and placebo were provided as a lyophilized powder in single-use 6 

glass vials requiring reconstitution with sterile water for injection and administered as 7 

subcutaneous (SC) self-injections via syringe and needle. The placebo product contained the 8 

same excipients as the lonapegsomatropin drug product but not lonapegsomatropin itself. 9 

Somatropin was administered via a pre-filled pen for daily subcutaneous self-injections. 10 

Participants were initiated on a low dose of trial medication for 4 weeks, which was then 11 

increased at weeks 5 and 9 during the 12-week Dose Titration Period (Supplementary Figure 12 

S1 (26)). The Dose Titration Period was then followed by an increase to the target maintenance 13 

dose at week 13, which was administered for 26 weeks to week 38 (Dose Maintenance Period). 14 

The target maintenance doses were selected to ensure participants would receive adequate dosing 15 

for efficacy based on age and concomitant oral estrogen intake. Dose reduction or delay in dose 16 

escalation was permitted in cases of treatment-related AEs.  17 

Adherence was assessed using participant diaries, which were completed on the day of 18 

each trial drug administration. Entries included the date and time of administration, dose, and 19 

injection site location. Trial staff reviewed the diaries at each visit to confirm adherence. 20 

Adherence was calculated as the number of doses administered divided by number of expected 21 

doses, multiplied by 100. 22 
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Investigators were blinded to IGF-I levels across the lonapegsomatropin, placebo, and 1 

open-label somatropin arms. In case of average weekly IGF-I SDS greater than 2.0, a dose 2 

reduction recommendation was provided by the unblinded team, separate from the sponsor. To 3 

maintain the blinding between lonapegsomatropin and placebo, sham dose reduction 4 

recommendations were conducted in the placebo arm in a pattern that followed the dose 5 

modifications of the lonapegsomatropin arm.  6 

 7 

Outcome measures 8 

Trunk percent fat, trunk fat mass, total body lean mass, and visceral adipose tissue 9 

(defined in Supplementary Figure 2A (26)) were assessed using centrally read dual-energy x-10 

ray absorptiometry (DXA) at baseline, at the end of the Dose Titration Period, and at the end of 11 

the trial (week 38). Representative DXA images showing the trunk and visceral adipose tissue 12 

regions of interest are included in Supplementary Figures 2B and 2C (26).  13 

For IGF-I SDS, absolute values and changes from baseline at each visit were analyzed. At 14 

weeks 4, 8, 12, and 38, IGF-I was drawn 4-5 days after lonapegsomatropin dosing, 15 

corresponding to weekly average levels (29). At week 17, IGF-I was drawn 6-7 days after 16 

lonapegsomatropin dosing, corresponding to weekly trough level; at week 28, IGF-I was drawn 17 

1-3 days after lonapegsomatropin dosing, corresponding to weekly peak level. The safety 18 

analysis included incidence calculation of treatment-emergent AEs occurring in ≥ 5% of total 19 

participants in the safety population. 20 

TRIM-AGHD is a disease-specific instrument that was utilized to assess the impact of 21 

GHD and its treatment on patients’ functioning and well-being (30). The TRIM-AGHD 22 

questionnaire covers physical health, cognitive ability, energy levels, and psychological health 23 
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domains, with participant responses based on a 5-point Likert scale. For example, in response to 1 

How often does your energy level interfere with what you can accomplish daily?, possible 2 

responses range from 1 (“Never/almost never, Not at all bothered”) to 5 (“Almost always/always, 3 

Extremely bothered”). TRIM-AGHD is scored independently for each domain with score ranges 4 

of 0-100. Lower scores indicate a better health state, and a 10-point change in overall score is 5 

considered a clinically meaningful improvement (27). Additionally, an energy rating scale 6 

(unscored item) asks participants to rate their energy on a scale of 1 (“Extremely low energy”) to 7 

5 (“Extremely high energy”). In this trial, the TRIM-AGHD questionnaire was completed by 8 

participants based on their experiences over the 2 weeks prior to completion. The TRIM-AGHD 9 

questionnaire was completed at baseline and at weeks 12, 28, and 38.  10 

 11 

Statistical analysis 12 

For the primary efficacy endpoint, the difference between lonapegsomatropin and 13 

placebo for change from baseline in trunk percent fat at week 38 was estimated using an 14 

ANCOVA model, with multiple imputation for missing data. The ANCOVA model included 15 

treatment arm, region (North America, Europe, or Asia-Pacific), baseline age group (< 30, 30-60, 16 

or > 60 years), sex, concomitant oral estrogen at screening in female participants (yes vs no), 17 

GHD onset (childhood vs adulthood), and baseline trunk percent fat as covariates. The open-18 

label somatropin arm was included in the ANCOVA model of the primary analysis but was not 19 

powered for formal statistical comparison.  20 

Subgroup analyses of the primary efficacy endpoint were performed to determine 21 

whether treatment effects were consistent across clinically meaningful subgroups. The difference 22 

in change from baseline at week 38 in trunk percent fat and their 95% confidence intervals were 23 
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displayed in a forest plot. Subgroups included the following: region, sex, GHD onset, and oral 1 

estrogen use prior to baseline. 2 

For secondary efficacy endpoints, the analysis method used for the primary efficacy 3 

endpoint was applied with the corresponding baseline value as a covariate. A fixed-sequence 4 

testing procedure was applied to control the family-wise error rate at a level of 0.05. Under this 5 

testing procedure, the key secondary efficacy endpoints were tested only if superiority of the 6 

primary efficacy endpoint of trunk percent fat for lonapegsomatropin over placebo was met at a 7 

two-sided 0.05 significance level. If the P-value for the primary endpoint was < 0.05, then the 8 

two key secondary endpoints listed below were tested sequentially as follows: 9 

• Test 1: Change from baseline in total body lean mass at week 38 10 

• Test 2: Change from baseline in trunk fat mass at week 38 (tested only if the result of Test 11 

1 was significant P < .05) 12 

Per protocol, average IGF-I SDS was to be maintained below 2.0 through dose reductions 13 

based on laboratory monitoring. However, due to a procedural oversight, some investigators did 14 

not receive timely notifications when IGF-I exceeded this threshold, resulting in higher-than-15 

intended IGF-I levels in the lonapegsomatropin and open-label somatropin arms. To account for 16 

the higher-than-intended IGF-I SDS observed in the trial and to evaluate the relationship 17 

between IGF-I levels and treatment effects, a post hoc analysis was conducted to assess body 18 

composition changes in a subset of participants with IGF-I SDS ≤ 1.75 at week 38. This 19 

threshold aligns with the upper bound of the target IGF-I range used in a recent phase 3 adult 20 

GHD trial (22) and allows for more meaningful comparisons across the lonapegsomatropin and 21 

open-label somatropin arms at similar IGF-I exposures.  22 
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The normalized score for each of the domains in TRIM-AGHD (30,31) was calculated; 1 

absolute values and change from baseline were summarized by treatment arm. The difference 2 

between treatment arms in change from baseline was performed using a similar ANCOVA model 3 

as that specified for the primary efficacy endpoint with baseline TRIM-AGHD score used as a 4 

covariate. A post hoc responder analysis at week 38 was performed using a Cochran–Mantel–5 

Haenszel (CMH) test controlling for dosing group. A participant was defined as a responder if 6 

the change from baseline in TRIM-AGHD total score decreased by 10 points or more, 7 

corresponding to the minimal important difference defined for TRIM-AGHD (27). The total 8 

score was calculated as the mean of non-missing normalized score among the Physical Health, 9 

Cognitive Ability, Energy Levels, and Psychological Health domains.  10 

 11 

Statement of Ethics 12 

The trial was approved by appropriate institutional review boards and independent ethics 13 

committees of each participating site. The trial was conducted in accordance with the principles 14 

of the Declaration of Helsinki, Council for International Organizations of Medical Sciences, 15 

Good Clinical Practice as described by the International Conference on Harmonization 16 

Guidelines, and applicable local regulations. All participants provided written informed consent 17 

prior to enrollment.   18 

 19 

Results 20 

Baseline characteristics   21 

Two hundred fifty-nine participants were randomized and dosed in the trial: 89 received 22 

lonapegsomatropin, 84 received placebo, and 86 received somatropin (Figure 1). A total of 248 23 
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(95.8%) participants completed the foresiGHt trial, and of those, 220 (88.7%) continued onto the 1 

52-week open-label extension trial (TCH-306EXT).  2 

Demographics and baseline characteristics were generally well-balanced across the 3 

treatment arms (Table 1). The trial population had a mean (SD) age of 42.8 (14.2) years and 4 

comprised slightly more male (54.1%) than female participants. The majority of participants 5 

(51.7%) were in the dosing group for participants aged 30 to 60 years without oral estrogen 6 

intake (Supplementary Table 2 (26)). Adult-onset GHD was reported for 56.0% of participants, 7 

with the remaining 44.0% having childhood-onset GHD; the mean duration since GHD diagnosis 8 

was 15.3 years (range: 0.10 to 52.84).  9 

A variety of etiologies for GHD were recorded, with the most common being 10 

hypothalamic-pituitary surgery (37.8%) and pituitary tumor (32.4%). Nearly all (94.2%) 11 

participants had additional pituitary hormone deficiencies, including 89.2% with thyroid 12 

deficiency, 87.3% with gonadal deficiency, 78.8% with adrenal deficiency, and 29.7% with 13 

vasopressin deficiency. Nearly one quarter of participants (22.8%) had panhypopituitarism, 14 

defined as deficiencies in four or more pituitary axes, with prevalence by treatment arm of 15.7% 15 

in the lonapegsomatropin group, 26.2% in the placebo group, and 26.7% in the somatropin 16 

group. Among female participants, nearly half (55 of 119 females; 21.2% of overall trial 17 

population) were on oral estrogen therapy. Vitamin D deficiency (18.5%), obesity (14.7%), 18 

hypertension (13.5%), osteopenia (8.1%), depression (8.1%), osteoporosis (6.9%), 19 

gastroesophageal reflux disease (6.6%), and lipid abnormalities (32.8%; including dyslipidemia 20 

[15.8%], hyperlipidemia [10.4%], and hypercholesterolemia [6.6%]) were among the most 21 

common comorbidities reported across all participants. 22 
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At baseline, the mean (SD) IGF-I SDS was −2.68 (1.07) for the total population. Across 1 

the lonapegsomatropin, placebo, and open-label somatropin arms, the mean (SD) BMI (kg/m2) 2 

was 27.0 (5.0), 28.5 (6.5), and 28.6 (7.2), respectively. Approximately 35% of participants had a 3 

body mass index (BMI) in the obese category (≥ 30 kg/m2), including 23.6% of patients treated 4 

with lonapegsomatropin, 41.7% with placebo, and 39.5% with somatropin. Approximately 4% 5 

had diabetes mellitus.  6 

 7 

Dosing and adherence  8 

Treatment adherence was high, with 91.0%, 94.0%, and 89.4% of participants in the 9 

lonapegsomatropin, placebo, and open-label somatropin arms, respectively, having adherence 10 

rates between 90% and 100%. Over 38 weeks, a similar amount of GH was administered in the 11 

lonapegsomatropin and open-label somatropin arms, but with fewer injections in the weekly 12 

lonapegsomatropin arm than in the open-label somatropin arm (mean 36.7 injections vs 250.2 13 

injections, respectively).  14 

In the Dose Maintenance Period (weeks 13-38), 29.5% of participants underwent dose 15 

adjustments. The most common reason for dose adjustment during the maintenance period was 16 

IGF-I SDS monitoring (22.9% of trial participants), where doses were reduced in response to 17 

average IGF-I SDS above 2.0.  18 

 19 

Body composition 20 

Lonapegsomatropin treatment reduced trunk percent fat from baseline at 38 weeks 21 

compared to placebo (−1.68% vs placebo +0.37%, respectively; LS mean difference −2.04%; 22 

95% CI −2.94, −1.14; P < .0001; Figure 2A). Greater increases in total body lean mass 23 
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(lonapegsomatropin +1.60 kg vs placebo −0.11 kg; LS mean difference 1.70 kg, 95% CI 0.95, 1 

2.46, P < .0001) (Figure 2B) and reductions in trunk fat mass (lonapegsomatropin −0.48 kg vs 2 

placebo +0.22 kg; LS mean difference −0.70 kg, 95% CI −1.20, −0.21, P = .005) (Figure 2C) 3 

were observed with lonapegsomatropin relative to placebo at week 38.  4 

Subgroup analyses demonstrated that the LS mean treatment difference favoring 5 

lonapegsomatropin vs placebo for change in trunk percent fat from baseline to week 38 was 6 

maintained across subgroups, including sex, region, GHD onset, and dosing group, as shown in 7 

Figure 3.   8 

In exploratory efficacy analyses, also depicted in Figure 2, the LS mean change from 9 

baseline to week 38 in the open-label somatropin arm showed similar directional trends as for 10 

lonapegsomatropin, with reductions in trunk percent fat (−3.05%; Figure 2A), increases in total 11 

body lean mass (+1.49 kg; Figure 2B), and reductions in trunk fat mass (−1.20 kg; Figure 2C). 12 

 For the exploratory endpoint of visceral adipose tissue, lonapegsomatropin demonstrated 13 

a decrease at week 38 compared with placebo (LS mean difference −0.10 kg, P = .0034). The 14 

open-label somatropin arm also showed a decrease in visceral adipose tissue (LS mean −0.13 kg) 15 

at week 38.  16 

 17 

Pharmacodynamics 18 

IGF-I SDS increased from baseline in lonapegsomatropin-treated participants, with mean 19 

(SD) of 1.41 (1.92) at week 38 (Figure 4). As expected, IGF-I SDS in the placebo arm remained 20 

relatively unchanged throughout the trial, with a mean (SD) of −2.60 (1.25) at week 38. The LS 21 

mean (SE) change in IGF-I SDS from baseline to week 38 was 4.01 (0.20) for 22 

lonapegsomatropin. At week 38, 54.1% (46 of 85 participants) had IGF-I SDS within the 23 
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reference range (–2 to +2 SDS); 5.9% (5 of 85) participants and 40.0% (34 of 85 participants) 1 

had IGF-I SDS below and above the reference range, respectively.  2 

In somatropin-treated participants, mean (SD) IGF-I SDS was 0.49 (1.98) at week 38 3 

(Figure 4). In the open-label somatropin arm, IGF-I was inadvertently measured more than 24 4 

hours after the last dose in 25 of 84 participants (29.8%). Among the 59 (70.2%) participants in 5 

the open-label somatropin arm with IGF-I collected within 24 hours after last dose at week 38, 6 

the mean (SD) of IGF-I SDS at week 38 was 1.11 (1.97). Overall, in the open-label somatropin 7 

arm, the LS mean (SE) change in IGF-I SDS from baseline to week 38 was 3.31 (0.22). At week 8 

38, 21.4% (18 of 84) of somatropin participants had IGF-I SDS above 2.0. 9 

 10 

Post hoc analysis of body composition in lonapegsomatropin- and somatropin-treated 11 

participants with comparable, therapeutic IGF-I levels  12 

For participants with IGF-I SDS ≤ 1.75 at week 38, changes in trunk percent fat were 13 

similar between lonapegsomatropin (−2.42%, n = 37) and somatropin (−2.59%, n = 55) (Figure 14 

5A). Increases in total lean mass were similar between the two treatment arms, with an LS mean 15 

change of +1.70 kg in the lonapegsomatropin arm compared to +1.37 kg in the open-label 16 

somatropin arm (Figure 5B). Similarly, reductions in trunk fat mass were nearly identical, with 17 

an LS mean change of –0.90 kg for lonapegsomatropin and –0.94 kg for somatropin (Figure 18 

5C). Similar trends were also observed in more stringent IGF-I SDS subsets (≤ 1.5 and ≤ 1.25; 19 

data not shown) at week 38. 20 

 21 

 22 

 23 
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Patient-reported outcomes 1 

Based on TRIM-AGHD, participants reported reduction in burden of their GHD and 2 

treatment across physical health, cognitive ability, energy levels, and psychological health for the 3 

lonapegsomatropin, placebo, and open-label somatropin arms. At week 38, change from baseline 4 

LS mean (SE) values were as follows: for physical health, –8.69 (2.05), –5.71 (2.17), and –8.91 5 

(2.18); for cognitive ability, –6.34 (1.84), –5.71 (2.18), and –3.47 (1.77); for energy levels, –3.70 6 

(3.10), –2.69 (2.73), and –2.38 (2.85); and for psychological health, –3.47 (1.22), –1.38 (1.42), 7 

and –1.72 (1.49), corresponding to the lonapegsomatropin, placebo, and open-label somatropin 8 

arms, respectively.  9 

Additionally, an increase in energy from baseline to week 38 was reported by participants 10 

for the lonapegsomatropin, placebo, and open-label somatropin arms, with LS mean (SE) for the 11 

normalized score on the energy scale of +8.07 (2.52), +6.31 (2.40), and +5.57 (2.34), 12 

respectively. 13 

The percent of participants with an improvement of 10 points (minimal important 14 

difference (27)) in total score was 39.2%, 29.3%, and 28.8% in the lonapegsomatropin, placebo, 15 

and open-label somatropin arms, respectively. 16 

 17 

Safety and tolerability 18 

A similar overall incidence of treatment-emergent AEs (~70%) was observed across the 19 

lonapegsomatropin, placebo, and open-label somatropin arms (Table 2). There were no deaths 20 

and no participants discontinued study drug due to an AE assessed as related by the investigator. 21 

The most common AEs (> 5% of the total population) were COVID-19, arthralgia, 22 

nasopharyngitis, headache, upper respiratory tract infection, and injection site reactions. AEs 23 
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considered related to study drug (as assessed by the investigator) were reported in 24.7% of 1 

lonapegsomatropin-treated participants, 13.1% of placebo-treated participants, and 22.1% of 2 

open-label somatropin-treated participants (Table 2).  3 

Serious adverse events (SAEs) occurred in 11 participants overall, including 4 (4.5%) 4 

participants in the lonapegsomatropin arm, 1 (1.2%) participant in the placebo arm, and 6 (7.0%) 5 

participants in the open-label somatropin arm. Two participants (0.8%) overall experienced SAEs 6 

assessed by the investigator as related to study drug: one lonapegsomatropin-treated participant 7 

(1.1%) was hospitalized for moderate hyponatremia (treatment was temporarily interrupted), and 8 

one somatropin-treated participant (1.2%) was hospitalized for moderate facial and peripheral 9 

edema. Two participants discontinued treatment due to unrelated SAEs: one participant in the 10 

lonapegsomatropin arm experienced a single epileptic seizure in the setting of a pre-existing 11 

ventriculoperitoneal shunt, and one participant in the open-label somatropin arm was diagnosed 12 

with transitional cell carcinoma during the trial. The remaining serious events were non-cardiac 13 

chest pain (n = 1; 1.1%) and coronavirus pneumonia (n = 1; 1.1%) in the lonapegsomatropin 14 

arm; acute kidney injury (n=1; 1.2%) in the placebo arm; and seizure (n = 1; 1.2%), drug 15 

eruption due to astaxanthin (n = 1; 1.2%), anemia (n = 1; 1.2%), and hypertension (n = 1; 1.2%) 16 

in the open-label somatropin arm.  17 

Severe AEs occurred in 6 participants: 3 (3.4%) in the lonapegsomatropin arm, 1 (1.2%) 18 

in the placebo arm, and 2 (2.3%) in the open-label somatropin arm. Two events, the single 19 

epileptic seizure in the lonapegsomatropin arm and seizure in the open-label somatropin arm, 20 

were also classified as serious (as described above). The remaining severe AEs were increased 21 

gamma-glutamyltransferase and gout in the lonapegsomatropin arm, traumatic intracranial 22 

hemorrhage in the placebo arm, and arthralgia in the open-label somatropin arm. Of the severe 23 
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events, only arthralgia (reported in the open-label somatropin arm) was considered related to 1 

study drug by the investigator.  2 

Overall, no clinically meaningful differences or patterns in glucose metabolism 3 

parameters (insulin, fasting glucose, HbA1c) were found between lonapegsomatropin-, placebo-, 4 

and somatropin-treated participants. Of the 11 participants with diabetes mellitus at baseline, 4 5 

had adjustments to their diabetes pharmacotherapy—2 due to adverse events, including diabetic 6 

metabolic decompensation or increased HbA1c, and 2 based on their medical history of diabetes; 7 

2 participants were not on any diabetes medications prior to or throughout the trial; and the 8 

remaining 5 had no changes to their diabetes medication regimen during the trial. One participant 9 

in the open-label somatropin arm was diagnosed with diabetes mellitus during the trial; no new-10 

onset diabetes mellitus was reported in the lonapegsomatropin or placebo arms. As with 11 

participants from the placebo and open-label somatropin arms, participants treated with 12 

lonapegsomatropin showed stable mean levels of lipid, glycemic, hematology, chemistry, 13 

hormonal, renal, and hepatic parameters over time, for which the mean values remained within 14 

normal reference ranges. Mean values for vital signs and ECG assessments remained within 15 

normal limits throughout the study across the trial population.  16 

The incidence of treatment-emergent antibodies (combined anti-lonapegsomatropin, anti-17 

hGH, or anti-mPEG antibodies) was low (3.4%) in lonapegsomatropin-treated participants. All 18 

detected antibodies were low titer (≤ 80) and transient (detected only once or twice, less than 4 19 

months apart). No anti-hGH antibodies were detected in participants treated with somatropin. No 20 

neutralizing antibodies were detected in participants treated with lonapegsomatropin or 21 

somatropin.  22 

 23 
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Discussion  1 

This phase 3 foresiGHt trial met its primary efficacy endpoint, demonstrating superiority 2 

of once-weekly lonapegsomatropin over placebo in reducing trunk percent fat at week 38 of 3 

treatment. Compared to placebo, lonapegsomatropin also reduced trunk fat mass and visceral 4 

adipose tissue while increasing total body lean mass at week 38, reflecting its efficacy in 5 

improving body composition in adults with GHD. These changes support a more balanced body 6 

composition profile, with GH-driven effects that may reflect benefits in overall endocrine and 7 

metabolic health. Additionally, lonapegsomatropin treatment increased IGF-I levels, with a mean 8 

IGF-I SDS value of 1.41 at week 38, within the reference range of –2.0 to +2.0. Overall, 9 

comparable safety and tolerability was observed in the trial for lonapegsomatropin as compared 10 

with somatropin. These outcomes are consistent with the known physiologic and metabolic 11 

effects observed with daily GH replacement therapy and support the clinical utility of 12 

lonapegsomatropin as a treatment option for adults with GHD.  13 

Although the trial was not powered for formal comparisons between lonapegsomatropin 14 

and somatropin, changes in body composition in the open-label lonapegsomatropin arm reflected 15 

the same directional trends observed in the somatropin arm, reinforcing the metabolic efficacy of 16 

once-weekly lonapegsomatropin therapy.   17 

To achieve adequate and equivalent weekly GH exposure across treatment arms in a 18 

clinical trial setting, dosing tables were utilized in this trial and gave rise to a broad range of 19 

IGF-I values, reflecting individual variability in GH responsiveness. As GH is lipolytic and IGF-20 

I is adipogenic (32), a post hoc analysis was conducted to better understand body composition 21 

changes for similar IGF-I levels. In the IGF-I SDS ≤ 1.75 subset analysis, reductions in trunk 22 

percent fat and trunk fat, and increases in lean mass were similar between lonapegsomatropin 23 
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and somatropin, suggesting that when IGF-I exposure is comparable, the metabolic effects of 1 

these therapies are well aligned. These findings were expected given that lonapegsomatropin 2 

releases unmodified somatropin that binds to the GH receptors. The results also highlight that for 3 

tissues where GH and IGF-I act synergistically (such as epiphyses – relevant for pediatric GHD – 4 

and muscle), comparable effects can be seen across the dosing spectrum; whereas for tissues 5 

where GH (lipolytic) and IGF-I (lipogenic) have opposing effects (such as in fat), comparable 6 

effects may be limited to a dosing or IGF-I range below a certain threshold. This is clinically 7 

relevant, as clinicians typically titrate the GH dose in adults with GHD to maintain IGF-I within 8 

–2.0 to +2.0 SDS (8).  9 

A recent randomized, placebo-controlled trial in adults with GHD treated with FDA-10 

approved somapacitan showed the efficacy and safety of a long-acting GH product, with a 11 

reduction of –1.06% in trunk percent fat compared to an increase of +0.47% in the placebo arm, 12 

resulting in a treatment difference of –1.53%. In the present trial, lonapegsomatropin 13 

demonstrated a treatment difference of –2.04% compared with placebo for change from baseline 14 

to week 38 in trunk percent fat. Additionally, in a post hoc analysis, lonapegsomatropin 15 

demonstrated comparable treatment effect to open-label somatropin on target tissues. For 16 

participants with IGF-I SDS ≤ 1.75 at week 38, reductions in trunk percent fat (–2.42% 17 

lonapegsomatropin vs –2.59% somatropin) and trunk fat mass (–0.90 kg lonapegsomatropin vs –18 

0.94 kg somatropin), with simultaneous increase in total body lean mass (+1.70 kg 19 

lonapegsomatropin vs +1.37 kg somatropin) were observed. Lonapegsomatropin provides a long-20 

acting GH treatment option with favorable effects on body composition.  21 

Several single-arm studies have demonstrated improvement in QoL in adults with GHD 22 

receiving GH replacement therapy (33-35). In this trial, numerical improvements were observed 23 
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in the TRIM-AGHD questionnaire, particularly for physical health and cognitive ability, for 1 

lonapegsomatropin. A greater proportion of participants receiving lonapegsomatropin achieved a 2 

clinically meaningful improvement—defined as a 10-point increase in total TRIM-AGHD 3 

score—compared with those receiving placebo, although the difference was not statistically 4 

significant. These findings may suggest meaningful patient-perceived benefits with 5 

lonapegsomatropin in adults with GHD. 6 

Safety was comparable between lonapegsomatropin and somatropin, and no new safety 7 

signals for lonapegsomatropin emerged. AE incidence was similar across treatment arms, and 8 

common events included COVID-19, arthralgia, nasopharyngitis, and headache. Notably, 9 

injection site reactions were mild to moderate with comparable incidence across 10 

lonapegsomatropin, placebo, and somatropin arms (4.5%, 4.8%, and 5.8%, respectively), 11 

regardless of administration method, with somatropin delivered via pen device and 12 

lonapegsomatropin administered using a vial and syringe in this trial. Eleven participants (4.2%) 13 

had type 2 diabetes mellitus at baseline. Importantly, across all trial participants, glucose 14 

metabolism parameters, including fasting glucose and HbA1c, remained stable throughout the 15 

trial, and no new-onset diabetes mellitus was observed in the lonapegsomatropin arm. Two SAEs 16 

(one in the lonapegsomatropin arm and one in the somatropin arm) were deemed related to study 17 

drug, which both resolved without long-term sequelae. Antibody incidence was low, and no 18 

neutralizing antibodies to lonapegsomatropin were detected. 19 

The observed normalization of IGF-I and body composition improvements in the 20 

foresiGHt trial are clinically meaningful, as they reflect the physiologic benefits of GH 21 

replacement and the potential to correct the specific hormone deficiency underlying the clinical 22 

manifestations of GHD. In addition to its metabolic effects, once-weekly lonapegsomatropin 23 
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offers greater convenience compared to daily GH therapy and may improve adherence by virtue 1 

of reductions in injection frequency (20)—an important consideration for adults with GHD who 2 

undergo long-term therapy and often are on multiple other medications for comorbid conditions.  3 

This trial has several strengths. It was a global, large, multicenter trial conducted across 4 

21 countries, supporting broad relevance of the findings. The trial was rigorously designed, 5 

featuring a randomized, double-blind design for the lonapegsomatropin and placebo arms. 6 

Participant retention was high throughout the 38-week treatment period, supporting the reliability 7 

of longitudinal assessments, with 85% of participants electing to roll over into the extension trial. 8 

Importantly, there were no deaths reported in the safety population. Deaths, particularly related 9 

to unrecognized or undertreated adrenal insufficiency, have occurred in other Phase 3 adult GHD 10 

trials (36,37), highlighting the importance of comprehensive monitoring and management of this 11 

complex patient population.  12 

The trial also had several limitations. The 38-week duration of treatment may limit the 13 

ability to fully characterize the long-term efficacy and safety of lonapegsomatropin, particularly 14 

for outcomes such as body composition and quality of life, which may require longer follow-up 15 

to capture the full therapeutic effect. While these data are not reported in the current manuscript, 16 

this study was followed by a 52-week open-label extension trial, which allows for up to 90 17 

weeks of total treatment in participants who continue. The open-label extension may provide 18 

additional insights into longer-term outcomes when these data become available. Additionally, 19 

while the open-label somatropin arm provided useful context, comparisons between 20 

lonapegsomatropin and somatropin were not the primary objective of the trial; hence no formal 21 

hypothesis testing was planned for the comparisons between the lonapegsomatropin and open-22 

label somatropin arms. A future analysis of the open-label extension trial will provide valuable 23 
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data on long-term safety, adherence, and metabolic outcomes. While dosing tables were used in 1 

this clinical trial to achieve equivalent dosing across arms, IGF-I based titration is used in 2 

clinical practice with a goal of maintaining IGF-I levels within the normal range. 3 

In conclusion, once-weekly lonapegsomatropin significantly improved key measures of 4 

body composition (fat and lean tissue) in adults with GHD and was generally well-tolerated. 5 

Lonapegsomatropin may represent an efficacious, safe, and convenient treatment option for 6 

adults with GHD.  7 
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Table/Figure Legends  1 

Table 1. Demographics and baseline characteristics (ITT population) 2 

Table 2. Adverse events (safety population) 3 

Figure 1. Participant disposition. aFive randomized participants were not dosed and were not 4 

included in the ITT population. 
b
Reasons for discontinuation of treatment in each arm included 5 

the following: Lonapegsomatropin (patient withdrew [n=3], adverse event [epilepsy; n = 1]); 6 

Placebo (lost to follow-up [n = 1], patient withdrew [n = 1], other [patient changed country of 7 

residence; n = 1]; Somatropin (patient withdrew [n = 2], physician decision [n = 1], adverse 8 

event [transitional cell carcinoma; n = 1]. Abbreviations: ITT, intent-to-treat population. 9 

Figure 2. Body composition change from baseline at week 38 (ITT population). Change from 10 

baseline to week 38 for (A) trunk percent fat, (B) total body lean mass, and (C) trunk fat mass. 11 

Data are presented as the LS mean. Error bars represent standard error. The difference in change 12 

from baseline at week 38 was estimated using an ANCOVA model including treatment arm, 13 

region, baseline age group, sex, concomitant oral estrogen at screening in female participants, 14 

GHD onset, and baseline value of the endpoint as covariates. The LS mean difference in change 15 

from baseline at week 38 for lonapegsomatropin vs placebo and 95% CIs are shown. No formal 16 

statistical comparisons were conducted between the lonapegsomatropin and somatropin groups. 17 

aPrimary efficacy endpoint. bSecondary efficacy endpoint. Abbreviations: ANCOVA, analysis of 18 

covariance; GHD, growth hormone deficiency; LS, least squares. 19 
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Figure 3. Change in trunk percent fat from baseline to week 38 by subgroups (ITT population). 1 

Forest plot of least square (LS) mean ± confidence intervals of treatment difference (from 2 

ANCOVA model) for change in trunk percent fat from baseline to week 38 for all evaluable 3 

patients with DXA measurement at week 38. Abbreviations: GHD, growth hormone deficiency. 4 

Figure 4. IGF-I SDS by visit (PK/PD analysis set). At weeks 4, 8, 12, and 38, IGF-I was drawn 5 

4-5 days after lonapegsomatropin dosing, corresponding to weekly average levels. ⌄Denotes 6 

IGF-I drawn 6-7 days after lonapegsomatropin dosing, corresponding to weekly trough levels. 7 

^Denotes IGF-I drawn 1-3 days after lonapegsomatropin dosing, corresponding to weekly peak 8 

levels. IGF-I SDS values are reported as sampled. Abbreviations: IGF-I, insulin-like growth 9 

factor I; SDS, standard deviation score. 10 

Figure 5. Body composition change from baseline at week 38 in participants with comparable 11 

IGF-I SDS. Post hoc analyses for change from baseline in (A) trunk percent fat, (B) trunk fat 12 

mass, and (C) total body lean mass at week 38 in participants with observed IGF-I SDS ≤ 1.75 at 13 

week 38. Data are presented as least squares mean (SE). The difference in change from baseline 14 

at week 38 was estimated using ANCOVA model including treatment arm, region, baseline age 15 

group, sex, concomitant oral estrogen at screening in female patients, GHD onset, and baseline 16 

value of the endpoint as covariates. 17 

  18 ACCEPTED M
ANUSCRIP

T D
ow

nloaded from
 https://academ

ic.oup.com
/jcem

/advance-article/doi/10.1210/clinem
/dgaf680/8384650 by guest on 26 January 2026



 

34 

Table 1: Demographics and baseline characteristics (ITT population) 1 

 
Lonapegsomatropin  

(n = 89) 
Placebo  
(n = 84) 

Somatropin 
(n = 86) 

Total  
(N = 259) 

Age (yr), mean (SD) 43.0 (13.4) 44.1 (14.7) 41.3 (14.3) 42.8 (14.2) 

GHD onset, n (%) 

Adult 50 (56.2) 46 (54.8) 49 (57.0) 145 (56.0) 

Childhood 39 (43.8) 38 (45.2) 37 (43.0) 114 (44.0) 

Pituitary deficiencies, n (%) 

GHD and additional 
hormone deficiencies 

83 (93.3) 78 (92.9) 83 (96.5) 244 (94.2) 

Adrenal deficiency 70 (78.7) 66 (78.6) 68 (79.1) 204 (78.8) 

Thyroid deficiency 78 (87.6) 75 (89.3) 78 (90.7) 231 (89.2) 

Gonadal deficiency 78 (87.6) 70 (83.3) 78 (90.7) 226 (87.3) 

Vasopressin deficiency 20 (22.5) 31 (36.9) 26 (30.2) 77 (29.7) 

GHD only 5 (5.6) 5 (6.0) 3 (3.5) 13 (5.0) 

Panhypopituitarism 14 (15.7) 22 (26.2) 23 (26.7) 59 (22.8) 

Female, n (%) 42 (47.2) 39 (46.4) 38 (44.2) 119 (45.9) 

On oral estrogena 21 (23.6) 16 (19.0) 18 (20.9) 55 (21.2) 

Etiology of GHDb, n (%) 

Hypothalamic-pituitary 
surgery 

36 (40.4) 31 (36.9) 31 (36.0) 98 (37.8) 

Pituitary tumor 27 (30.3) 28 (33.3) 29 (33.7) 84 (32.4) 

Structural hypothalamic-
pituitary defect 

15 (16.9) 21 (25.0) 14 (16.3) 50 (19.3) 

Idiopathic 14 (15.7) 8 (9.5) 13 (15.1) 35 (13.5) 

Geneticc 6 (6.7) 5 (6.0) 7 (8.1) 18 (6.9) 

Cranial irradiation 3 (3.4) 5 (6.0) 8 (9.3) 16 (6.2) 

Traumatic brain injury 2 (2.2) 2 (2.4) 2 (2.3) 6 (2.3) 
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Otherd 6 (6.7) 6 (7.1) 7 (8.1) 19 (7.3) 

BMI ≥ 30 kg/m2, n (%) 21 (23.6) 35 (41.7) 34 (39.5) 90 (34.7) 

Abbreviations: BMI, body mass index; GHD, growth hormone deficiency; SD, standard 1 
deviation.  2 
aPercentages based on all participants.  3 
bCategories not mutually exclusive. 4 
cGenetic mutations were on PROP1, PROKR2, and GH-N. 5 
dOther includes: lymphocytic hypophysitis, Langerhans cell histiocytosis, pituitary apoplexy, 6 
pituitary gland necrosis, and Sheehan syndrome. 7 
 8 

Table 2: Adverse events (safety population) 9 
 

Lonapegsomatropin 

(n = 89) 

Placebo 

(n = 84) 

Somatropin 

(n = 86) 

Treatment-emergent AEs, n (%) 64 (71.9) 55 (65.5) 63 (73.3) 

Severitya    

Mild, n (%) 37 (41.6) 31 (36.9) 36 (41.9) 

Moderate, n (%) 24 (27.0) 23 (27.4) 25 (29.1) 

Severe, n (%) 3 (3.4) 1 (1.2) 2 (2.3) 

Related AEs, n (%) 22 (24.7) 11 (13.1) 19 (22.1) 

Serious AEs, n (%) 4 (4.5) 1 (1.2) 6 (7.0) 

Serious and Related AEs, n (%) 1 (1.1) 0 1 (1.2) 

Deaths, n (%) 0 0 0 

AE that led to study drug discontinuation, n 

(%) 
1 (1.1) 0 1 (1.2) 

AE that led to any action on study drug, n 
(%) 

8 (9.0) 1 (1.2) 11 (12.8) 

AEs occurring in ≥ 5% of all participants, n (%) 

Arthralgia 8 (9.0) 8 (9.5) 7 (8.1) 

COVID-19 7 (7.9) 11 (13.1) 6 (7.0) 

Nasopharyngitis 5 (5.6) 11 (13.1) 6 (7.0) 
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Headache 7 (7.9) 9 (10.7) 5 (5.8) 

Injection site reactionb 4 (4.5) 4 (4.8) 5 (5.8) 

Upper respiratory tract infection 2 (2.2) 8 (9.5) 4 (4.7) 

Abbreviations: AE, adverse event; COVID-19, coronavirus disease 2019.  1 
aIn the severity categories, participants are displayed for the highest severity only.  2 
bInjection site reaction is a combined term that includes preferred terms of injection site 3 
erythema, bruising, pain, hematoma, hemorrhage, pruritus, and atrophy. All injection site 4 
reactions were mild or moderate in severity. 5 
 6 

 7 
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