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1. EXECUTIVE SUMMARY 
Semaglutide is a long-acting analog of human glucagon-like peptide-1 (GLP-1). It was approved 
in 2021 as an adjunct treatment to reduced calorie diet and increased physical activity for chronic 
weight management in adult patients with an initial body mass index (BMI) of 30 kg/m2 or greater 
(obesity) or 27 kg/m2 or greater (overweight) in the presence of at least one weight-related 
comorbid condition. The recommended dosage is to initiate SC dose of 0.25 mg once weekly for 
4 weeks, followed by multiple dose increment increases up to 2.4 mg at 4-weeks intervals. The 
drug product is supplied as a solution in a pre-filled, disposable, single-patient-use, single dose 
pen-injector. June 4, 2021 NDA approval letter for NDA 215256, Wegovy® (semaglutide) 
injection included a post-marketing requirement PMR 4081-1 to “Complete the ongoing 68-week 
randomized, double-blind, placebo controlled study to evaluate the safety and efficacy of 
semaglutide for the treatment of obesity in pediatric patients ages 12 to less than 18” On July 26, 
2021, a pediatric Written Request – Amendment 1 for semaglutide included the requirements for 
“Study 2: Efficacy and safety of semaglutide on weight management in adolescents with 
overweight or obesity.” In this supplement 005, Novo Nordisk is hereby submitting the results 
from the adolescent clinical trial, STEP TEENS (NN9536-4451) in support of a label update. 

In this efficacy supplement (S-005), Novo Nordisk Inc. (applicant) submitted clinical efficacy and 
safety data in Study NN9536-4451 (STEP TEENS) to fulfill the PMR and support the following 
indication. 

Adjunct to a reduced calorie diet and increased physical activity for chronic weight management 
in pediatric patients aged 12 years and older with an initial BMI at the: 

(4) 95th percentile or greater for age and sex (obesity) (b) 

(b) (4) 

The proposed dosing regimen of semaglutide used in Study 4451 is the same as that used in the 
previous adult trial (Study 4373) in the original NDA submission. However, Study 4451 allowed 
pediatric patients to reduce the dose < 2.4 mg in the event of adverse events related to tolerability. 
The clinical pharmacology review focused on the dose selection, pharmacometrics analyses, and 
dose modification in Study 4451 and determine whether the proposed dosing recommendation is 
appropriate in the target pediatric population.  
Based on the results from Study 4451, the Applicant has fulfilled all requirement for PMR 4081-1 
from a clinical pharmacology perspective. The results from the study in this submission are 
updated to the currently approved package insert. 

1.1 Recommendations 
The Office of Clinical Pharmacology/Division of Cardiometabolic and Endocrine Pharmacology 
(OCP/DCEP) has reviewed information submitted in sNDA 215256 (S-005) and recommends 
approval from a clinical pharmacology perspective. Key review issues with specific 
recommendations and comments are summarized below: 
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Labeling Overall, the proposed labeling recommendations are acceptable 
upon the Applicant’s agreement to the FDA revisions to the 

(b) (4)label . 
Clinical pharmacology labeling recommendations are detailed 

(b) (4)in Section 2.4. Immunogenicity data was moved 
to Section 12.6, in concordance with FDA guidance 
“Immunogenicity Information in Human Prescription 
Therapeutic Protein and Select Drug Product Labeling--Content 
and Format”, published in Feb 2022. 

1.2 Post-Marketing Requirements and Commitments 
None 
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2. SUMMARY OF CLINICAL PHARMACOLOGY ASSESSMENT 

2.1 Pharmacology and Clinical Pharmacokinetics 
Semaglutide is a long-acting GLP-1 receptor agonist (GLP-1 RA), which consists of human GLP- 
1 analog, C18 fatty di-acid and a hydrophilic spacer. Semaglutide has a long half-life (i.e., 155 
hours) supporting once weekly injection. Semaglutide has a prolonged plasma half-life as 
compared to endogenous GLP-1 due to the increased stability of GLP-1 against DPP-4 enzyme 
with amino acid substitution from endogenous GLP-1 and increased protein binding from both the 
fatty acid side chain and spacer. 

Pooled PK data from the adult (Study 4373) and pediatric (Study 4451) study was used to conduct 
population pharmacokinetic (PK) analyses (See Appendix for FDA assessment). The results 
showed that exposure was inversely correlated with body weight. Age (≥ 12 years) is not associated 
to clinically relevant change in semaglutide exposure Cavg. Other covariates such as sex, race, 
ethnicity, and glycemic status had no effects on semaglutide concentrations Cavg. The estimates for 
apparent clearance and exposure (CL/F and Cavg) were comparable between adolescent and adult 
subjects with obesity. The exposure levels (Cavg, average steady state semaglutide concentrations) 
in adolescent subjects with obesity were comparable to exposure levels in adult subjects with 
obesity as a result of the similar baseline body weights in these trials. Hence, it is expected that 
adolescent patients (aged 12 to <18 years) with obesity will have a similar exposure as adults with 
obesity. 

2.2 Dosing and Therapeutic Individualization 

2.2.1 General dosing 
The therapeutic and maintenance dose is 2.4 mg once weekly, starting with 0.25 mg once weekly 
and then following a dose escalation regimen with dose increases every 4 weeks (to doses of 0.5, 
1.0, and 1.7 mg once weekly) till 2.4 mg once weekly is reached. 

2.2.2 Therapeutic individualization 
No separate dose/dosing regimen is recommended in adolescent patients. Dose-escalation was 
used to mitigate GI AEs (e.g., nausea and/or vomiting), based on the Phase 2 dose-finding 
information, and prior experience from semaglutide for T2DM and GLP-1 RA drug class. The 
dose can be decreased to 1.7 mg weekly if patients do not tolerate the maintenance 2.4 mg dose. 

2.3 Outstanding Issues 
None 

2.4 Summary of Labeling Recommendations 
The Applicant is proposing a dosage for pediatrics in section 2.3 as follows: 
Pediatric Patients 
• Patients should aim at reaching the maintenance 2.4 mg once-weekly dose following the dose 
escalation schedule in Table 2. 
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• If patients cannot reach the 2.4 mg dose or do not tolerate 2.4 mg, the patient may stay at a lower 
dose level.  

Reviewer’s comment: Based on FDA’s pharmacometrics analyses (See Appendix 4.1), FDA 
recommends, if patients cannot reach the 2.4 mg dose or do not tolerate 2.4 mg, the patient may 
stay 1.7 mg dose. If patients do not tolerate the maintenance 2.4 mg once-weekly dose, the dose 
can be decreased to 1.7 mg once-weekly. Discontinue WEGOVY® if the patient cannot tolerate 
the 1.7 mg dose. 

Reference ID: 5098541 

Page 7 of 52 



 

  

   

 
  
   

  

  
  

 
 

  
  

  

 
 

 
   

  

  

  

3. COMPREHENSIVE CLINICAL PHARMACOLOGY REVIEW 

3.1. Overview of the Product and Regulatory Background Relevant to The Current 
Submission 
Semaglutide has been approved for T2DM as follows: 

• Once weekly SC administration (NDA 209637 for Ozempic®) on December 5, 2015, with 
the starting dose of 0.25 mg and then increasing to 0.5 mg once weekly after 4 weeks of 0.25 
mg dosing and further to 1 mg once weekly if additional glycemic control is needed after 4 
weeks on 0.5 mg dose. 

• Once daily oral administration (NDA 213051 for Rybelsus®) on September 20, 2019, with 
the starting dose of 3 mg once daily and then increase to 7 mg once daily after 30 days of 3 
mg dosing and further to 14 mg once daily if additional glycemic control is needed after at 
least 30 days on the 7 mg dose. 

NDA 215256 consisted of two Phase 1 trials (Trial 4590 for the pivotal PK bridge and Trial 4455 
for gastric emptying assessment), one Phase 2 trial (Trial 4135 for dose-finding), two Phase 3 trials 
(Trial 4373 to support weight management and Trial 4374 to support weight management in 
T2DM), and population analysis on PK and exposure-response analyses for efficacy and safety. 

NDA 215256, Wegovy® (semaglutide) injection was approved on June 4, 2021, as an adjunct to a 
reduced calorie diet and increased physical activity for chronic weight management in adult 
patients with an initial body mass index (BMI) of 

 30 kg/m2 or greater (obesity) or 
 27 kg/m2 or greater (overweight) in the presence of at least one weight-related comorbid 

condition (e.g., hypertension, type 2 diabetes mellitus, or dyslipidemia). 

On June 4, 2021, the NDA approval letter included a post-marketing requirement 4081-1 to 
“Complete the ongoing 68-week randomized, double-blind, placebo-controlled study to evaluate 
the safety and efficacy of semaglutide for the treatment of obesity in pediatric patients ages 12 to 
less than 18”. On July 26, 2021, in a pediatric Written Request – Amendment 1 for Semaglutide, 
“Study 2: Efficacy and safety of semaglutide on weight management in adolescents with 
overweight or obesity.” was issued. Subsequently, the sponsor submitted the clinical results from 
the adolescent clinical trial, STEP TEENS (NN9536-4451) in this efficacy supplement to fulfill 
PMR 4081-1 from the June 4, 2021, NDA 215256 approval letter and to support label update for 
adolescent patients. 

3.2. General Pharmacology and Pharmacokinetic Characteristics 
Please refer to the Clinical Pharmacology review of the original NDA (215256) by Dr. Sang Chung 
in DARRTS (dated 05/21/2021) for complete details of previous human experience in adults. 
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3.3 Clinical Pharmacology Review Questions 

3.3.1 Is the proposed dosing regimen appropriate for the general patient population for which 
the indication is being sought? 
Yes, the proposed dosing regimen is appropriate for the adolescent patient population (aged 12 to 
<18 years) based on the clinical trial STEP TEENS (NN9536-4451) results. The Applicant’s 
population PK and exposure-response analyses support the semaglutide SC 2.4 mg once weekly 
for weight management in adolescents aged 12-18 years of age. The population PK and exposure-
response analyses were based on data from 2 trials: STEP TEENS (aged 12 to <18 years; NN9536-
4451) and STEP 1 (aged ≥18 years; NN9536-4373; the data from study has been previously 
submitted to the NDA). 

The NN9536–4451 (STEP TEENS) trial was conducted to assess the effectiveness and safety of 
semaglutide for treatment of adolescents ages 12 to <18 years with obesity. The primary objective 
was to compare the effect of semaglutide SC once weekly versus semaglutide placebo as an adjunct 
to a reduced calorie diet and increased physical activity on weight management in adolescents 
(ages 12 to <18 years) with overweight or obesity. The primary endpoint was change in BMI from 
baseline (week 0) to week 68 (%). The secondary endpoint was subjects achieving ≥5% reduction 
of body weight from baseline (week 0) to week 68. 

This trial was a multinational, multi-center, randomized, double-blind, two-armed, placebo-
controlled trial with a 68-week trial period comparing semaglutide s.c. 2.4 mg once weekly with 
semaglutide placebo in pubertal adolescents, ages 12 to <18 years, with obesity or with overweight 
and ≥1 weight-related comorbidity. The trial design is outlined in Figure 1. 

Figure 1: Trial design 

Source: Clinical Trial Report, Module 5.3.5.1. NN9536-4451, Sequence 217 
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The trial included a screening visit to assess the subject’s eligibility. Subjects fulfilling the 
eligibility criteria commenced with a 12-week non-pharmacological lifestyle intervention run-in 
period before randomization. The lifestyle intervention consisted of diet and physical activity 
counselling and continued throughout the trial until ‘end of trial’ (week 75). Subjects, who fulfilled 
the randomization criteria, were randomized 2:1 to receive either semaglutide s.c. once weekly or 
semaglutide placebo s.c. once weekly for a dose escalation period of 16 weeks and a maintenance 
period of 52 weeks. This was followed by a 7-week follow-up period after ‘end of treatment’ due 
to the long half-life of semaglutide. Approximately 237 subjects were planned to be screened to 
achieve 213 subjects to be included in the run-in period to reach the anticipated 192 subjects 
randomly assigned to trial product. 

The population PK analyses, comparing exposure for adolescent subjects in STEP Teens and adult 
subjects in STEP 1, appeared to show that the major clinically relevant influence on exposure 
(Cavg) was body weight (See Appendix for FDA’s assessment). Age does not appear to have any 
clinically relevant changes to semaglutide exposure. At week 68, the exposure-response 
relationship for efficacy appeared slightly steeper in adolescents compared to adults; however, 
there was a large overlap in exposure and response in adolescents and adults, with no statistically 
significant difference is slope between the STEP TEENS and STEP 1 trial (p value=0.11) 
according to the FDA assessment. The Applicant’s model-based analyses, reviewed by the FDA, 
supports the use of the same dose escalating scheme with semaglutide 2.4 mg as target dose for 
adolescents as in adults, without the need for dose adjustment based on age or body weight. 
Decreases in BMI with increasing semaglutide exposure were observed in both adults (STEP 1) 
and adolescents (STEP Teens). 

The Applicant proposes the following semaglutide SC dosage for pediatric patients (aged 12 
to <18 years): 

• Patients should aim at reaching the maintenance 2.4 mg once-weekly dose following the 
dose escalation schedule in Table 1. 

Table 1: Dose escalation scheme 
Weeks Weekly Dose 
1 through 4 0.25 mg 

Dose escalation 5 through 8 0.5 mg 
9 through 12 1 mg 
13 through 16 1.7 mg 
Week 17 and onward 2.4 mg Maintenance dose 

If patients do not tolerate the maintenance 2.4 mg once-weekly dosage, the maintenance dosage 
may be reduced to 1.7 mg daily. WEGOVY should be discontinued if the patient cannot tolerate 
the 1.7 mg dose. The sponsor did not specify the lower dose in down-titration scheme if WEGOVY 
is not tolerated. 
The proposed pediatric dose reduction plan is different than the that for adult patients in which the 
drug is discontinued for adult patients who cannot tolerated the 2.4 mg dose. 
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Table 2: Model-predicted average percent change from baseline in BMI by dose for males and females in 
STEP TEENS population (FDA analysis) 

Maintenance 
Dose 

Mean (95%CI) %CFB in BMI 
Female 

Mean (95%CI) %CFB in BMI 
Male 

Placebo -0.181(-1.56 - 1.11) -0.209(-1.85 - 1.66) 
0.25 mg -4.92(-7.31 - -2.11) -2.83(-5.53 - 0.0921) 
0.5 mg -7.8(-10.4 - -5.25) -4.76(-7.78 - -1.51) 
1 mg -12.2(-15.2 - -9.23) -7.56(-10.9 - -4.32) 

1.7 mg -16.3(-19.4 - -13.2) -10.1(-14.5 - -6.71) 
2.4 mg -19.1(-22.2 - -15.8) -12.3(-16.3 - -8.37) 

Source: FDA’s assessment (Appendix 4.1) 

Reanalyzing the sponsor’s data, the model-prediction % change in BMI based on pediatric virtual 
populations (population simulations, 500 replicates of STEP TEENS demographics) in the 1 mg 
dose level was -4.32% in males. Based on the longitudinal model predictions, a reduced 
maintenance of 1.7 mg once-weekly is predicted to maintain efficacy (with a minimum of 5% 
decrease in BMI) in all patients. However, when considering the difference in response between 
male and female, male subjects are predicted to derive less benefit from a 1 mg maintenance dose 
compared to female, with the lower bound of the 95% CI for the mean PCFB (percent change from 
baseline) in BMI of -4.5%. In comparison, a maintenance dose of 1.7 mg is predicted to provide a

(b) (4)mean reduction in BMI of at least 5%, regardless of patients’ sex. 

Page 14 of 52 

This analysis supports the 1.7 mg dose for 
down-titration . (b) (4) 

3.3.3 Is the safety profile of proposed dosing regimen for pediatric comparable to the adult 
population? 
Yes, based on the safety data collected in the trial, semaglutide 2.4 mg administered once weekly, 
as an adjunct to a reduced-calorie diet and increased physical activity, was well tolerated in the 
target population of adolescents with obesity. No new or unexpected findings were reported. 
Overall, the safety profile of semaglutide 2.4 mg resembles that of GLP-1 RA class. 

The proportion of subjects with AEs, was comparable between the treatment groups (78.9% in 
semaglutide 2.4 mg vs 82.1% in placebo). The rate of AEs reported, was higher with Semaglutide 
2.4 mg than with placebo (435.7 events per 100 patient years of exposure (PYE) in semaglutide 
2.4 mg vs 362.9 events per 100 PYE in placebo), driven primarily by gastrointestinal AEs. The 
relative distribution of AEs with respect to seriousness, severity and outcome were comparable 
across both groups, with most being non-serious, of mild or moderate severity, and reported as 
recovered. 
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(B) 

Source: FDA’s assessment (Appendix 4.1) 

Higher exposure appears to have higher reduction in BMI, but also increases the risk of GI AEs. 
See clinical review on risk-benefit assessment. The model-based analyses support the use of the 
same dose regimen and 2.4 mg as target dose as in adults for adolescents. 

3.3.4 What are the key study highlights and results from pediatric population in study NN9536-
4451? 
The NN9536–4451 (STEP Teens) trial was conducted to assess the effect and safety of 
semaglutide in the pediatric population ages 12 to <18 years with obesity. The trial design is 
outlined in Figure 1. A summary of the study methodology is mentioned under section 3.3.1. 

Dose escalation occurred comparably in both treatment groups to week 16. At week 28, a slightly 
lower proportion of subjects in the semaglutide 2.4 mg group (90.2%) were at the target dose of 
2.4 mg than the placebo group (98.4%). Most subjects in both treatment groups remained at target 
dose through the remainder of the trial (week 68). Based on the last doses of subjects completing 
treatment, 86.7% of subjects in the semaglutide group were on 2.4 mg of semaglutide, and 100% 
of placebo subjects reached the equivalent volume of placebo (Figure 9). 
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Figure 11: Proportion of subjects achieving body weight loss response criteria since baseline at week 68 - 
bar plot - in-trial - full analysis set 

Source: Clinical Trial Report, Module 5.3.5.1. NN9536-4451, Sequence 217 

Single blood samples for measuring plasma concentration of semaglutide were drawn for both 
semaglutide and placebo subjects at specific visits, as specified in the protocol. The dual purpose 
of measuring plasma semaglutide levels was for population PK analyses and to assess the level of 
drug interference in the anti-semaglutide antibody analyses. Subjects were instructed to withhold 
trial product until blood sampling had been performed. The population PK analysis is reported in 
the modelling report. Results related to the prespecified PK endpoints are summarized in Section 
3.3. 

As reported by the applicant for STEP TEENS, from baseline to week 75, one (1) of the 133 
subjects tested positive for anti-drug antibody at week 68. The subject’s sample was negative at 
week 75. No subjects tested positive for either anti-semaglutide neutralizing antibodies or anti-
semaglutide antibodies cross-reacting with endogenous GLP-1 (Clinical Trial Report, Module 
5.3.5.1. NN9536-4451, Sequence 217, Table 14.3.5.17, Page 1013). The data are consistent with 
STEP 1-2 studies. For STEP 1-2 studies, the proportion for subjects with positive anti-drug 
antibody (ADA) at any time post-baseline was 2.9% (N=50) in STEP 1-2, and approximately half 
of positive ADA measures was transient. Neutralizing antibody cross-reacting with endogenous 
GLP-1 (NAb) was 1.6% for Semaglutide treatment arm. In general, ADA and NAb detection rates 
are low and its impact on PK was not significant as concluded in Clinical Pharmacology review 
of the original NDA (215256) by Dr. Sang Chung in DARRTS (dated 05/21/2021). 
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4. APPENDIX 

4.1. Pharmacometrics Review 
The Applicant’s population pharmacokinetic (PK) and longitudinal exposure-response analyses 
are considered acceptable for 1) describing semaglutide average exposure under different 
maintenances doses, 2) for capturing the effect of different semaglutide maintenance doses, as well 
as 3) capturing the placebo effect (diet and exercise), on the body weight and BMI reduction over 
time. Therefore, the developed PK and pharmacodynamic (PD) models were considered 
acceptable for performing simulations (within the studied dose range) and PD predictions to 
support semaglutide labeling and reduced dosage in case of lack of tolerability in adolescents. 
More specifically, the developed longitudinal weight and BMI loss model was utilized to support 
the current submission as outlined below: 

Table 4.1.1. Utility of the Population PK Modeling 

Utility of the final model Reviewer’s Comments 

Derive  The PK model was used to  No dose adjustment is needed based 
exposure characterize the PK of on body weight or age in adolescents, 
metrics and semaglutide under a once- as comparable semaglutide exposure 
PK weekly subcutaneous (SC) was observed between adults and 
parameters dosing regimen in adults (STEP 

1 trial) and adolescents (STEP 
TEENS trial). 

 The PK model was used to 
identify and quantify the effect 
of various covariates on 
semaglutide exposure, where 
body weight (BW) was found to 
be the was the most clinically 
relevant covariate on 
semaglutide exposure. 

 The PK model was used to derive 
the individual PK parameters 
and predict the average 
semaglutide concentrations 
(Cavg) under different dosage, 

adolescent at different weight groups. 
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used to support the exposure-
response analyses. 

Exposure-
response 

Analyses to 
support 
labeling 

 The final PK model was used to 
predict the semaglutide Cavg used 
in the sequential PK-PD 
modeling for the following 
models: The longitudinal BW 
and BMI loss model, the 
exposure-BMI reduction 
analysis at Week 68, and logistic 
regression models to assess the 
relationship between 
semaglutide exposure and 
nausea or vomiting (of any 
severity). 

 The longitudinal BW and BMI loss 
model was considered acceptable to 
perform simulations and predict the 
percent change from baseline 
(PCFB) in BW and particularly in 
PCFB in BMI (primary endpoint). 

 Based on the longitudinal model 
predictions, a reduced maintenance 
of 1.7 mg once-weekly is predicted to 
maintain efficacy (with a minimum 
of 5% decrease in BMI) in all 
patients, if patients cannot reach the 
2.4 mg dose or do not tolerate 2.4 mg. 

(b) (4) 

 No significant relationship was found 
between semaglutide Cavg and the 
proportion of subjects developing 
nausea or vomiting of any severity. 

The current pharmacometrics review evaluates the following: 

a. The adequacy of the PK model in describing semaglutide PK in adults (STEP 1 trial) and 
adolescents (STEP TEENS) and predict semaglutide exposure. 

b. The adequacy of the sequential longitudinal exposure-BW and -BMI loss model in 
describing the effect of semaglutide doses on BMI reduction, and the reliability of the 
model to perform simulations and predict the ability of reduced semaglutide maintenance 
doses to maintain efficacy (minimum of 5% decrease in BMI). 
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4.1.2.1 Longitudinal Weight Loss Model 

The exposure-response analysis characterizing the time-course of semaglutide effect on lowering 
body weight (BW) and body mass index (BMI) was based on PK and PD observations from 4 
trials: 3 trials in adults (STEP 1 [NN9536-4373], STEP 2 [NN9536-4374] and a phase 2 trial 
NN9536-4153) and 1 trial in adolescents (STEP TEENS [NN9536-4451]). Table 4.1.6 summarizes 
the study designs for the trials included in the longitudinal weight loss model analysis. In the 
phase2 trial NN9536-4153, semaglutide was administered as a once-daily SC injection instead of 
once-weekly SC dosing. The study arms included in the analysis had the same dose escalation 
frequency (i.e., every 4 weeks). Diet and exercise were included in all trials and followed a regimen 
that was aligned across the trials. 

All trials employed sparse PK sampling of semaglutide, including the STEP 2 trial and trial 4153. 
The PK data from these two trials have previously been reviewed by the FDA, where a one-
compartment PK model with first-order absorption and elimination was used to describe the 
semaglutide PK. The exposure metric used in the exposure-response analyses was the weekly 
average concentrations (Cavg). For subjects randomized to placebo, Cavg was set to 0 nmol/L (nM) 
at all time points. 

The final dataset for exposure-response analysis included 43035 observations for the percent 
change from baseline (PCFB) in body weight from 3968 patients (n=1954 in STEP 1, n=1179 in 
STEP 2, n=642 in trial 4153 and n=193 in STEP TEENS), and 44146 observations for PCFB in 
BMI over time from 3973 patients (n=1954 in STEP 1, n=1179 in STEP 2, n=642 in trial 4153 and 
n=198 in STEP TEENS). 

Table 4.1.7 summarizes the demographic characteristics of the adult patients included in the 
longitudinal exposure-response model. The demographic characteristics of subjects from STEP 
TEENS trial were summarized in Table 4.1.3. 
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longitudinal weight/BMI loss model, is summarized in Table 4.1.12. The reviewer’s results show 
that under the regular maintenance of 2.4 mg, the model-predicted overall average PCFB in BMI 
is -16.4%, which is in line with the estimated 16.14% PCFB in BMI in STEP TEENS in 
semaglutide treatment arm. Under a maintenance of 1 mg, the overall mean (95%CI) predicted 
PCFB in BMI is -10.3% (-12.6%, -8.18%). However, when considering the difference in response 
between male and female, male subjects are predicted to derive less benefit from a 1 mg 
maintenance dose compared to female, with the lower bound of the 95% CI for the mean PCFB in 
BMI of -4.5%. In comparison, a maintenance dose of 1.7 mg is predicted to provide a mean 
reduction in BMI of at least 5%, regardless of patients’ sex. 

Based on the model prediction, a maintenance to 1.7 mg once-weekly is acceptable and is predicted 
to maintain efficacy (with a minimum of 5% decrease in BMI) in all patients, if patients cannot 

(b) (4)reach the 2.4 mg dose or do not tolerate 2.4 mg. 

Table 4.1.12. Reviewer’s Model-Predicted Average Percent Change from Baseline in BMI by 
Gender 

Maintenance Dose 
Mean (95%CI)a %CFB in BMI at Week 68 

Overall Female Male 

Placebo -0.159 
(-1.24, 0.874) 

-0.181 
(-1.56, 1.11) 

-0.209 
(-1.85, 1.66) 

0.25 mg -4 
(-6.05, -2.09) 

-4.92 
(-7.31, -2.11) 

-2.83 
(-5.53, 0.0921) 

0.5 mg -6.64 
(-8.86, -4.51) 

-7.8 
(-10.4, -5.25) 

-4.76 
(-7.78, -1.51) 

1 mg -10.3 
(-12.6, -8.18) 

-12.2 
(-15.2, -9.23) 

-7.56 
(-10.9, -4.32) 

1.7 mg -13.8 
(-16.3, -11.5) 

-16.3 
(-19.4, -13.2) 

-10.1 
(-14.5, -6.71) 

2.4 mg -16.4 
(-18.8, -13.8) 

-19.1 
(-22.2, -15.8) 

-12.3 
(-16.3, -8.37) 

a Mean (95% CI) %CFB in BMI: mean (95% confidence interval) percent change from baseline (or PCFB) 
in BMI. The 95%CIs were derived using the percentiles method from Monte-Carlo simulations using the 
longitudinal BMI loss model, with 500 replicates of the STEP TEENS datasets. The population simulations 
were performed from day 0 up to Week 68 for all maintenance doses, with dose escalation every 4 weeks 
up to the maintenance dose of interest. 
Source: FDA assessment 
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Table 4.1.13. Reviewer’s Predicted Average Percent Change from Baseline in BMI by Gender 

Maintenance Dose 
Mean (95%CI)a %CFB in BMI at Week 68 

Female Male 

0.25 mg -8.87 
(-14 - -3.7) 

-4.27 
(-9.76 - 1.21) 

0.5 mg -10.3 
(-14.9 - -5.63) 

-5.77 
(-10.7 - -0.87) 

1 mg -13.1 
(-16.8 - -9.45) 

-8.75 
(-12.5 - -4.99) 

1.7 mg -17.1 
(-19.6 - -14.6) 

-12.9 
(-15.4 - -10.5) 

2.4 mg -21.1 
(-23 - -19.2) 

-17.1 
(-19.1 - -15.1) 

a Mean (95% CI) %CFB in BMI: mean (95% confidence interval) percent change from baseline (or PCFB) 
in BMI, derived from the linear regression model. 
Source: FDA assessment 

4.1.3 Exposure-Response Analyses for Gastrointestinal Adverse Events 

Most of the adverse events (AEs) that led to dose reduction or temporary interruption of treatment 
were related to a range of gastro-intestinal (GI) disorders common to the GLP-1 class. Nausea and 
vomiting were the most frequent GI AEs. The Applicant performed an exposure-response analysis 
to investigate whether there is an association between semaglutide exposure and nausea or 
vomiting events in adolescents and determine whether the exposure-response relationship was 
similar to adults. 

The exposure-response analysis for GI AEs included only data from subjects randomized to active 
semaglutide treatment, who at any time experienced nausea or vomiting events of any severity. 
The data were analyzed using a logistic regression with trial, baseline BMI, sex and log-
transformed Cavg [log(Cavg)], log(Cavg) by sex interaction and log(Cavg) by trial interaction terms as 
covariates. 

4.1.3.1 Exposure-Response Analysis for Nausea 

The exposure-response relationship for the proportion of subjects reporting nausea was 
comparable in adults and adolescents (Figure 4.1.16, 

Table 4.1.14). In adults, there was a trend of higher proportion of nausea with increasing exposure 
that was not found to be statistically significant, according to the Applicant analysis (Table 4.1.14 
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4.2 Summary of Bioanalytical Method Validation 
Semaglutide concentrations in human plasma were quantified using plasma protein precipitation 
followed by LC-MS/MS assays. 

Table 4.2.1 Summary of bioanalytical method validation VCA11388 

(Source: Study report No. ACA27619-01, “Determination of semaglutide in human plasma 
(EDTA) samples from “Effect and safety of semaglutide 2.4 mg once weekly on weight 
management in adolescents with overweight or obesity” by LC-MS/MS, Module 5.3.5.4, Sequence 
0217; Trial ID: STEP TEENS NN9536-4451) 
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