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Background: Glucagon-like peptide-1 (GLP-1) receptor agonists are a key pharmacological target in obesity management, associated 
with sustained weight loss and broader metabolic benefits beyond glycaemic control.
Objective: To analyse the characteristics, design trends, and research themes of completed clinical trials investigating GLP-1-based 
interventions for obesity registered in ClinicalTrials.gov.
Methods: A registry-based cross-sectional qualitative analysis was conducted using ClinicalTrials.gov data retrieved on October 18, 
2025. Completed interventional trials evaluating GLP-1 receptor agonists, including liraglutide, semaglutide, tirzepatide, exenatide, 
dulaglutide, and lixisenatide, were identified. Extracted variables included study phase, intervention type, enrolment, primary out
comes, and completion year. Descriptive statistics were used to summarize quantitative data, and qualitative thematic synthesis was 
applied to categorize outcome domains and research focus.
Results: A total of 227 completed interventional studies were identified. Liraglutide was the most frequently investigated agent (n = 
86), followed by semaglutide (n = 18), tirzepatide (n = 18), exenatide (n = 15), and other GLP-1 analogues. Phase 3 and 4 trials 
predominated, with most studies enrolling fewer than 200 participants. Primary outcomes were mainly weight-related, with increasing 
attention to hepatic, cardiometabolic, and inflammatory endpoints. A marked rise in completed trials was observed after 2018, 
corresponding with the introduction of newer GLP-1 analogues.
Conclusion: Completed GLP-1 obesity trials demonstrate an expanding research focus from weight and glycaemic control toward 
broader metabolic and organ-specific outcomes. This registry-based qualitative analysis provides a novel overview of research 
maturity and evolving priorities in GLP-1–based obesity pharmacotherapy.
Keywords: glucagon-like peptide-1, obesity, liraglutide, semaglutide, tirzepatide, metabolic outcomes

Introduction
Obesity is classified as one of the biggest health challenges nowadays, with significant implications for morbidity, 
mortality, and healthcare cost. According to the World Health Organization (WHO), obesity has reached alarming levels 
globally. In 2022, around 1 in 8 people were living with obesity, with 2.5 billion adults being overweight — including 
890 million with obesity — and 43% of adults classified as overweight. Among younger populations, over 390 million 
children and adolescents aged 5–19 years were overweight (160 million with obesity), and by 2024, 35 million children 
under 5 were affected.1

Obesity has a multifactorial aetiology that involves genetic predispositions, behavioural patterns, and environmental 
influences.2–4 These interacting factors make its pharmacological management complex and challenging.5–7 Among the 
therapeutic advances, glucagon-like peptide-1 (GLP-1) receptor agonists have emerged as a promising class of agents 
capable of addressing both weight control and metabolic dysfunction.8–10
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Originally developed for type 2 diabetes mellitus (T2DM), GLP-1 analogues such as liraglutide and semaglutide have 
demonstrated potent appetite-suppressing and weight-reducing effects, leading to their approval for chronic weight 
management in individuals with or without diabetes.11,12 The GLP-1 receptor, expressed in pancreatic β-cells, the 
gastrointestinal tract, and the central nervous system, modulates insulin secretion, delays gastric emptying, and enhances 
satiety.13,14

Multiple systematic reviews and meta-analyses have evaluated the efficacy and safety of GLP-1 receptor agonists for 
weight reduction, primarily focusing on comparative treatment outcomes.15–17 In contrast, limited attention has been 
given to synthesizing the characteristics and thematic direction of completed clinical trials, which reflect research 
maturity, evolving priorities, and real-world translational emphasis in obesity pharmacotherapy. Clinical evidence 
indicates that different GLP-1 receptor agonists provide distinct benefits in obesity management. Liraglutide has 
demonstrated consistent weight reduction and improvement in cardiometabolic risk factors, while semaglutide has 
shown superior efficacy in achieving substantial and sustained weight loss with additional cardiovascular benefits.18–20 

Tirzepatide, a dual GIP/GLP-1 receptor agonist, represents a newer therapeutic approach and has demonstrated enhanced 
weight loss and metabolic outcomes compared with earlier agents.19,20 Other early GLP-1 analogues provided founda
tional evidence supporting incretin-based therapies and contributed to the evolution of this drug class.

Recent clinical trials have highlighted not only their efficacy in reducing body weight but also their role in improving 
cardiometabolic parameters, including lipid profiles, blood pressure, and inflammatory markers.21–23 However, the 
diversity of trial designs, outcome measures, and intervention combinations across studies presents challenges for 
comparative interpretation.

ClinicalTrials.gov provides a rich repository of registered and completed trials. An exponential growth in trial 
numbers has occurred; however, a gap remains in synthesizing how these studies collectively shape our understanding 
of GLP-1 mechanisms and translational potential for obesity management. Previous reviews have primarily focused on 
drug efficacy or safety, yet little attention has been given to the characteristics and thematic direction of completed 
studies, which reflect real-world research priorities and maturity of the evidence base.

This qualitative analysis addresses that gap by exploring completed trials using GLP-1-based interventions for obesity 
as registered on ClinicalTrials.gov. Through descriptive and thematic synthesis, this study aims to characterize research 
trends, identify emerging patterns in study design, and highlight underexplored areas. The analysis emphasizes not only 
pharmacological endpoints but also broader dimensions such as study population diversity, adjunctive interventions, and 
the shift toward personalized obesity care. Ultimately, this work contributes to understanding how GLP-1 research has 
evolved and where future investigations may yield the greatest public health impact.

Methods
A cross-sectional qualitative analysis was conducted using data retrieved from ClinicalTrials.gov on October 18, 2025. 
The search strategy employed the term “obesity” in the Condition or Disease field and “GLP-1” in the Intervention field. 
Filters were applied to include only completed studies across all study types and phases. Data extraction followed 
a predefined variable framework developed for registry-based analyses. Variables that were incompletely reported in 
ClinicalTrials.gov records were retained and coded as “not reported”, and no data imputation was performed.

The dataset containing 227 studies was exported in CSV format for descriptive and thematic analysis. Extracted 
variables included NCT number, study title, brief summary, intervention name, primary outcome measures, enrollment 
size, study phase, and study type. Data cleaning involved removing duplicates and verifying that interventions explicitly 
mentioned GLP-1 receptor agonists or analogues such as liraglutide, semaglutide, dulaglutide, exenatide, or tirzepatide.

Quantitative characteristics (eg., frequency of intervention types, sample sizes, and outcome categories) were 
analyzed using Microsoft Excel. Thematic qualitative analysis was applied to brief summaries and primary outcome 
descriptions to identify recurrent research patterns, such as mechanisms of action, metabolic endpoints, or comorbidity 
focus.

No human participants were directly involved, as the data were extracted from publicly available trial records. 
Therefore, ethical approval was not required. This methodological approach provides a hybrid descriptive-qualitative 
understanding of the GLP-1 clinical research landscape in obesity.
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Results
A total of 227 completed interventional studies assessing glucagon-like peptide-1 (GLP-1)–based interventions for 
obesity were identified. The overall study characteristics are summarized as shown in Table 1. Most studies were 
interventional, with variable reporting of trial phase. Phase information was missing in approximately 36.6% of records, 
whereas among the reported studies, Phase 4 accounted for 19.8%, followed by Phase 1 (14.5%) and Phase 3 (14.5%), as 
presented in Table 2.

Interventions
The analysis of interventions demonstrated a predominance of liraglutide and semaglutide formulations, as tabulated in 
Table 3. Liraglutide was the most frequently evaluated GLP-1 receptor agonist (86 studies), followed by semaglutide (18) 
and tirzepatide (18). Additional agents included exenatide (15), dulaglutide (2), and lixisenatide (1), while 16 studies 
reported unspecified GLP-1 analogues.

Table 1 Study Characteristics

Study Type Count Percent (%)

Interventional (Clinical trial) 227 100.0

Abbriviations: N, Number; IQR, Interquartile Range; 
NCT, National Clinical Trial.

Table 2 Trial Phases

Phase Count Percent (%)

Not reported 83 36.6

Phase 1 33 14.5

Phase 2 28 12.3

Phase 3 33 14.5

Phase 4 45 19.8

Early Phase 1/Other 5 2.3

Abbriviations: N, Number; %, Percentage.

Table 3 Interventions by GLP-1 Agent

Intervention (Agent) Studies (n)

Liraglutide 86

Semaglutide 18

Tirzepatide 18

Others (GLP-1 unspecified/combinations) 16

Exenatide 15

Dulaglutide 2

Lixisenatide 1

Abbriviations: n, Number of Studies; GLP-1, Glucagon-Like Peptide-1.
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Enrollment
Enrollment data were available for 226 trials, comprising64091participants. The median enrollment was 48 participants 
(IQR 24–130), with the smallest sample = 3 and the largest = 26,944, as shown in Table 4. When grouped by enrollment 
size (Table 5), most studies involved ≤ 200 participants, indicating predominance of small-scale and mechanistic 
investigations over large-scale outcome trials.

Primary Outcome Domains
Automated text classification identified weight-related outcomes as the most common primary endpoint (91 studies), 
followed by hepatic outcomes (73) and glycemic outcomes (48). Safety and tolerability were reported as primary 
outcomes in 23 studies, while cardiometabolic (9), mechanistic (7), and quality of life (2) outcomes were less frequent. 
Fifty-four studies were unclassified, as tabulated in Table 6.

Geographical Distribution
Geographical analysis demonstrated wide international participation, led by the United States, followed by European and 
Asian countries, as shown in Table 7. Multicounty collaborations were prominent in late-phase trials, reflecting the global 
significance of GLP-1 receptor agonist research.

Table 4 Enrollment Summary

Metric Value

N studies with enrollment 226

Not reported 1

Total participants 64,091

Median (IQR) 48 (24–130)

Minimum 3

Maximum 26,944

Abbriviations: N, Number; IQR, Interquartile 
Range.

Table 5 Enrollment Distribution 
by bin

Enrollment Bin Studies (n)

≤ 50 122

51–100 38

101–200 27

201–500 23

501–1000 13

1001–2000 0

2001–5000 3

5001–10,000 0

> 10,000 1

Abbriviation: n, Number of Studies.
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Table 7 Country Distribution 
(Top 20)

Country Studies (n)

United States 72

Denmark 25

United Kingdom 18

Germany 16

Japan 14

China 13

South Korea 9

France 9

Spain 8

Italy 8

Canada 7

Sweden 6

Australia 6

Saudi Arabia 5

Netherlands 5

Brazil 4

Norway 3

Mexico 3

India 3

Finland 3

Abbriviation: n, Number of Studies.

Table 6 Primary Outcome Domains

Primary Outcome Domain Studies (n)

Weight/BMI 91

Hepatic (NAFLD, NASH, steatosis) 73

Unclassified 54

Glycemic (HbA1c, glucose, insulin) 48

Safety/Tolerability 23

Cardiometabolic (BP, lipid, CV) 9

Other/Mechanistic 7

QoL/Patient-reported 2

Abbriviations: n, Number of Studies; QoL, Quality of Life; PK, 
Pharmacokinetic; PD, Pharmacodynamic; CV, Cardiovascular.
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Completion Year Trend
Temporal analysis of completion dates revealed a steady increase in GLP-1 obesity trials, with a marked rise from 2018 
onward, corresponding to the development of semaglutide and tirzepatide. This trend, as presented in Table 8, highlights 
the accelerated expansion of GLP-1-based pharmacotherapy research.

To address heterogeneity in participant characteristics and intervention exposure, an additional summary (Table 9) 
was constructed to synthesize available information on age range, reported comorbidities, dose range, intervention 

Table 8 Completion year Trend

Completion Year Studies (n)

≤ 2010 7

2011–2013 11

2014–2016 23

2017–2018 32

2019–2020 44

2021–2022 60

2023–2025 50

Abbriviation: n, Number of Studies.

Table 9 Summary of Participant Characteristics, Intervention Exposure, and Reported Adverse Effects by GLP-1 Receptor Agonist in 
Completed Obesity Trials

GLP-1 
Receptor 
Agonist

Typical Participant 
Age Range (Years)

Commonly Reported 
Comorbidities

Dose Range 
Reported

Intervention 
Duration

Commonly 
Reported Adverse 

Effects*

Liraglutide 18–75 Obesity with or without T2DM, 

dyslipidaemia, hypertension, 

NAFLD

0.6–3.0 mg daily 12–56 weeks Nausea, vomiting, 

diarrhoea, constipation

Semaglutide 18–75 Obesity, T2DM, cardiovascular risk 

factors

0.25–2.4 mg 

weekly

16–72 weeks Nausea, vomiting, 

diarrhoea, decreased 
appetite

Tirzepatide 18–75 Obesity with metabolic syndrome, 
T2DM

5–15 mg weekly 24–72 weeks Gastrointestinal 
intolerance, nausea, 

diarrhoea

Exenatide 18–70 Obesity, T2DM 5–10 µg twice 

daily or 2 mg 

weekly

12–30 weeks Nausea, vomiting, 

injection-site reactions

Dulaglutide 18–75 Obesity with T2DM 0.75–4.5 mg 

weekly

12–52 weeks Nausea, diarrhoea, 

abdominal discomfort

Lixisenatide 18–70 Obesity, T2DM 10–20 µg daily 12–24 weeks Nausea, vomiting

Unspecified/ 

GLP-1 

combinations

Not consistently 

reported

Obesity ± metabolic comorbidities Not consistently 

reported

Not 

consistently 

reported

Not consistently 

reported
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duration, and commonly reported adverse effects across major GLP-1 receptor agonists. Due to variability and 
incomplete reporting in registry records, not all variables were consistently available for every study.

Discussion
This analysis of 227 completed interventional studies provides an overview of how glucagon-like peptide-1 (GLP-1)– 
based therapies have shaped clinical research in obesity treatment. The findings indicate that liraglutide and semaglutide 
are the most frequently studied agents, reflecting their established clinical use and documented effects in both diabetic 
and non-diabetic populations. These results correspond with evidence from large randomized controlled trials showing 
that GLP-1 receptor agonists reduce body weight and improve glycemic control through appetite regulation and delayed 
gastric emptying mechanisms.24–26

The strong focus on liraglutide and semaglutide also reflects their regulatory approval for chronic weight manage
ment. The growing number of studies on tirzepatide, a dual GIP/GLP-1 receptor agonist, represents the next phase of 
incretin-based pharmacotherapy. Comparative clinical studies have reported greater weight reduction with tirzepatide 
than with semaglutide, suggesting a shift toward combined receptor targeting strategies in metabolic disease 
management.19,20,27

Among the GLP-1 receptor agonists, liraglutide and semaglutide represent the most mature agents, supported by 
a substantial number of Phase 3 and 4 trials in this review. Semaglutide has demonstrated superior weight reduction and 
broader metabolic benefits, which is reflected in its increasing representation in later-phase studies.17,18,28 Tirzepatide, 
shows rapid expansion in clinical research activity and is emerging as a highly effective therapeutic option for obesity 
and related metabolic disorders.15,16 A considerable proportion of the analyzed trials were conducted in later clinical 
phases (Phase 3–4), indicating that the GLP-1 field has progressed beyond proof-of-concept studies toward confirmatory 
and post-marketing evaluations. This progression is consistent with the increased emphasis on assessing long-term safety 
and effectiveness in real-world populations. At the same time, smaller early-phase studies remain common, often 
focusing on new analogues, oral formulations, or extended-release injections. These complementary directions show 
that development continues alongside clinical application.

The predominance of weight-related and glycemic endpoints mirrors the main therapeutic objectives of obesity 
research. However, the growing attention to hepatic, cardiovascular, and inflammatory markers show a wider under
standing of obesity as a metabolic disorder rather than a cosmetic issue. Several clinical investigations have demonstrated 
that GLP-1 receptor agonists improve hepatic function, lipid balance, and blood pressure, supporting their potential to 
modify cardiometabolic risk.29–31 This broader outcome profile indicates that treatment goals now include organ 
protection in addition to weight loss.

Most trials were conducted in the United States and Europe, reflecting research infrastructure and early drug 
availability in these regions. Nevertheless, the increasing participation of Asian and Middle Eastern countries, including 
Japan, China, and Saudi Arabia, demonstrates expanding international involvement in obesity research. Such geographic 
diversity strengthens the generalizability of findings and allows evaluation across populations with differing genetic and 
lifestyle factors.

The increase in completed studies after 2018 corresponds with the introduction of newer GLP-1 agents, particularly 
semaglutide and tirzepatide. This rise also parallels the growing recognition of obesity as a chronic disease that requires 
medical treatment beyond diet and exercise programs. Global recommendations published in recent years have empha
sized pharmacological management as an integral component of comprehensive obesity care.

However, few trials include patient-reported outcomes or quality-of-life measures, limiting understanding of patient 
experience and treatment satisfaction. In addition, long-term adherence, cost considerations, and access to therapy are 
seldom evaluated, although these factors strongly influence clinical success. Reports from clinical practice have noted 
that discontinuation due to gastrointestinal side effects or financial constraints remains a key obstacle. Addressing these 
issues through pragmatic and health-economic trials would enhance the relevance of future GLP-1 research.

The variability in enrollment size, study design, and outcome definition among registered trials also complicates 
comparison and meta-analysis. Greater standardization of protocols and reporting would improve evidence synthesis. 
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Incorporating pharmacogenomic, behavioral, and sociodemographic variables could further clarify which patient groups 
respond best to specific GLP-1 analogues and improve individualized treatment planning.

Limitations
This study is subject to limitations inherent to the use of ClinicalTrials.gov as a data source, including incomplete or 
inconsistent reporting of trial characteristics, potential underrepresentation of negative or unpublished outcomes, and 
heterogeneity in outcome definitions across studies. In several records, detailed information regarding dosing regimens, 
intervention duration, and adverse event profiles was insufficiently reported, thereby limiting the depth of comparative 
analysis.

Conclusion
GLP-1 receptor agonists have become central to contemporary obesity pharmacotherapy, with increasing evidence 
supporting their metabolic, hepatic, and cardiovascular benefits. The present analysis highlights continued research 
activity, diversification of agents, and expansion of outcome measures beyond weight control toward comprehensive 
metabolic improvement. Future studies should focus on optimizing long-term adherence, cost-effectiveness, and indivi
dualized treatment strategies to maximize the clinical and public health impact of GLP-1–based interventions.
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