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Abstract

Background. Obesity is a chronic, relapsing disease associated with increased
morbidity, mortality, and reduced health-related quality of life (HRQoL). Recent advances in
incretin-based pharmacotherapy, including semaglutide and tirzepatide, show substantial
efficacy in weight management.

Aim. This study compared the efficacy, weight loss durability, HRQoL impact, and
safety profiles of semaglutide and tirzepatide based on pivotal phase 3 trials.

Material and methods. We conducted a comparative narrative review. A structured
literature search of PubMed and ClinicalTrials.gov identified randomized controlled trials
evaluating semaglutide and tirzepatide in adults with overweight or obesity without type 2
diabetes. The analysis focused on phase 3 trials from the STEP (1, 3, 4) and SURMOUNT (1,
3, 4) clinical programs. Outcomes included percentage weight reduction, achievement of
clinically significant thresholds, maintenance of weight loss, HRQoL changes, and safety.

Results. Both agents resulted in significant weight reduction versus placebo, with
greater effects observed for tirzepatide, particularly at higher doses. A higher proportion of
participants achieved >10%, >15%, and >20% weight loss with tirzepatide. Improvements in
HRQoL were observed with both treatments, specifically in physical functioning domains.
Weight regain occurred following treatment discontinuation, while continued therapy was
associated with sustained or further weight loss. Gastrointestinal adverse events were the most
commonly reported; overall safety profiles were consistent with incretin-based therapies.

Conclusions. Semaglutide and tirzepatide are highly effective pharmacological
treatments for obesity, with tirzepatide demonstrating superior weight loss efficacy. Sustained
treatment is essential for long-term weight management. These therapies represent a
significant advancement in treatment, although differences in study design should be
considered when interpreting comparative outcomes.

Key words: obesity, semaglutide, tirzepatide, weight loss, incretin therapy, quality of
life.

1. Introduction

According to the World Health Organization (WHO), obesity is defined as a body
mass index (BMI; weight (kg)/height (m)?) of 30 or above in adults [1]. Obesity is a major
risk factor for multiple chronic diseases, including type 2 diabetes, hypertension, metabolic
dysfunction-associated steatotic liver disease (MASLD), myocardial infarction, obstructive

sleep apnoea, osteoarthritis, mental disorders, and certain types of cancer [2].
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Even in the absence of overt complications, obesity is associated with a reduction in
quality of life. Individuals with obesity demonstrate poorer physical and mental functioning
compared to those with normal body weight [3]. According to epidemiological data, over 1
billion people were classified as obese in 2022 [4]. This makes obesity one of the most
significant global public health challenges.

Due to the increasing prevalence of obesity, effective treatment strategies are essential.
Traditional methods of obesity management include behavioral interventions and
pharmacotherapy. Behavioral interventions, understood as dietary modification and increased
physical activity, result in an average long-term weight loss of approximately 5%; however,
maintaining this effect remains challenging [5].

In the pharmacotherapy of obesity, the following agents are used: orlistat,
phentermine—topiramate, naltrexone—bupropion and liraglutide. The effectiveness of orlistat is
relatively modest compared to other pharmacological agents. Phentermine—topiramate and
liraglutide are the most effective treatments; however, their effectiveness is approximately 8—
9% and 6—7% reduction in body weight, respectively. These therapies are associated with
adverse effects, which may limit their use [6,7].

Therefore, new pharmacological methods for obesity treatment have been sought. In
recent years, semaglutide and tirzepatide have emerged as promising therapeutic options, not
only in terms of weight reduction but also potential improvement in health-related quality of
life.

Semaglutide is a glucagon-like peptide-1 (GLP-1) receptor agonist. GLP-1 is an
intestinal incretin hormone that exerts anorectic effects both centrally and peripherally by
increasing satiety and delaying gastric emptying. Semaglutide primarily reduces energy intake

rather than increasing energy expenditure. Although the exact mechanisms are not fully



understood, it is thought to act on hypothalamic pathways involved in appetite regulation.
Additionally, it slows gastric emptying [8].

Tirzepatide, similarly to semaglutide, acts as a GLP-1 receptor agonist; however,
unlike semaglutide, it also acts as a glucose-dependent insulinotropic polypeptide (GIP)
receptor agonist, making it a dual incretin receptor agonist. Similar to semaglutide, tirzepatide
reduces appetite through central mechanisms and improves satiety, while delayed gastric
emptying is primarily mediated via GLP-1 receptor activation. The additional activation of
GIP receptors may contribute to enhanced metabolic effects and greater weight reduction [9].

Semaglutide and tirzepatide represent a significant advancement in the treatment of
obesity. Comparing the efficacy of these drugs and their impact on quality of life is essential
for optimizing therapy. The aim of this review is to evaluate and compare their effectiveness

and influence on Health-related quality of life.

2. Methods
2.1 Study design and data sources

This study was conducted as a comparative narrative review aimed at evaluating and
contrasting the efficacy, durability of weight loss, health-related quality of life (HRQoL), and
safety profiles of semaglutide and tirzepatide in the management of obesity.

A structured literature search was performed using PubMed and ClinicalTrials.gov to
identify relevant randomized controlled trials (RCTs). The search included studies published
up to 2026 and used combinations of the following keywords: “semaglutide”, “tirzepatide”,
“obesity”, “overweight”, “weight loss”, “STEP trials”, “SURMOUNT trials”, “randomized
controlled trial”, and “quality of life”.

Particular emphasis was placed on pivotal phase 3 trials from the STEP (semaglutide)

and SURMOUNT (tirzepatide) clinical development programs, specifically STEP 1, STEP 3,



STEP 4, and SURMOUNT-1, SURMOUNT-3, and SURMOUNT-4, due to their

methodological quality, large sample sizes, and direct relevance to obesity pharmacotherapy.

2.2 Study selection criteria

Studies were included if they met the following criteria:

(1)randomized controlled trial design;

(2) adult population with obesity (BMI >30 kg/m?) or overweight (BMI >27 kg/m?)
with weight-related comorbidities, excluding populations with type 2 diabetes;

(3) evaluation of semaglutide or tirzepatide as pharmacological interventions;

(4) reporting at least one relevant outcome, including weight reduction, weight loss
thresholds, maintenance of weight loss, HRQoL, or safety.

Studies were excluded if they involved paediatric populations, observational studies,
non-randomized trials, or did not report clinically relevant weight-related outcomes.
2.3 Study selection and data extraction

Titles and abstracts identified through the literature search were screened for relevance.
Full-text articles of potentially eligible studies were subsequently reviewed. Data were
extracted manually and included study characteristics (sample size, intervention, comparator,
and duration), study design features (including lifestyle interventions and run-in periods), and
reported outcomes.

Given the comparative nature of this review, particular attention was paid to
differences in study design between the STEP and SURMOUNT trials, including the use of
intensive lifestyle interventions (e.g., STEP 3 and SURMOUNT-3) and withdrawal or

maintenance phases (STEP 4 and SURMOUNT-4).



2.4 Outcomes
The primary outcome of this review was percentage change in body weight from

baseline.

Secondary outcomes included:

e proportion of participants achieving >5%, >10%, >15%, and >20% weight loss,

o maintenance of weight loss following continuation or discontinuation of therapy,

o changes in HRQoL measured using validated instruments, including the Short Form-
36 (SF-36) and the Impact of Weight on Quality of Life-Lite Clinical Trials Version
(IWQOL-Lite-CT),

o safety and tolerability, including gastrointestinal adverse events and serious adverse
events,

o the impact of combined pharmacological and lifestyle interventions.
Due to heterogeneity in study design and outcome reporting, no formal meta-analysis

was performed, and results were synthesized descriptively.

2.5A1

Al was utilized for two specific purposes in this research. Text analysis of clinical
reasoning narratives to identify linguistic patterns associated with specific logical fallacies.
Assistance in refining the academic English language of the manuscript, ensuring clarity,
consistency, and adherence to scientific writing standards. Al were used for additional
linguistic refinement of the research manuscript, ensuring proper English grammar, style, and
clarity in the presentation of results. It is important to emphasize that all Al tools were used
strictly as assistive instruments under human supervision. The final interpretation of results,
classification of errors, and conclusions were determined by human experts in clinical

medicine and formal logic. The Al tools served primarily to enhance efficiency in data



processing, pattern recognition, and linguistic refinement, rather than replacing human

judgment in the analytical process.

3. Results.

The main characteristics of the included trials are summarized in Table 1.

Table 1. Characteristics of included STEP and SURMOUNT trials

Key study
Sample
Trial Drug Population . Intervention | Comparator | Duration | design
ize (n
size () features
Sema Obesity/OW | 1961 Sema + | Placebo + | 68w RCT, DB,
STEP 1 2,4mg + =21 WR lifestyle lifestyle PC
comorb., no
T2D
Sema Obesity/OW | 611 Sema + IBT | Placebo + | 68w RCT
STEP 3 2,4mg + =1 WR (VLCD) IBT
comorb., no
T2D
Sema Obesity/OW | 803 Continued Switch to | 68w Withdrawal
2,4mg + >1 WR sema placebo (20 RCT
STEP 4 comorb., no RI+48
T2D RP)
Tirz Obesity/OW | 2539 Tirz + | Placebo + | 72w RCT, DB,
SURMO | 5-15mg + >1 WR lifestyle lifestyle PC
UNT-1 comorb., no
T2D
Tirz  10- | Obesity/OW | 579 Tirz Placebo 72w RCT
SURMO | 15mg + >1 WR following following
UNT-3 comorb., no IBT-inducted | IBT-inducted
T2D >5% WL >5% WL
Tirz  10- | Obesity/OW | 783 Continued Switch to | 88w Withdrawal
SURMO | 15mg + =21 WR tirz placebo 36 RCT
UNT-4 comorb., no RI+52
T2D RP)

Source: own elaboration

Abbreviations: Sema, semaglutide; Tirz, tirzepatide; OW, overweight; WR comorb., weight-
related comorbidity; T2D, type 2 diabetes; IBT, intensive behavioral therapy; VLCD, very-
low-calorie diet; WL, weight loss; RI, run-in chase; RP, randomized chase; RCT, randomized

controlled trial; DB, double-blind; PC, placebo-controlled.




3.1. Effects on Body Weight Reduction

In the STEP 1 and STEP 3 trials, semaglutide resulted in a mean body weight
reduction of 14.9% (STEP 1) to 16.0% (STEP 3), compared with 2.4% and 5.7% in the
respective placebo groups [10,11]. In the SURMOUNT-1 trial, tirzepatide achieved greater
mean reductions, ranging from 15.0% with 5 mg to 20.9% with 15 mg, compared with 3.1%
in the placebo group. In SURMOUNT-3, additional weight reduction of 18.4% was observed
with tirzepatide, compared with 2.5% in the placebo arm [12,13].

The STEP 1 and STEP 3 trials also evaluated the proportion of participants achieving
clinically significant weight loss thresholds. In the semaglutide group, 86.4-86.6% of
participants achieved >5% weight loss, 69.1-75.3% achieved >10%, 50.5-55.8% achieved
>15%, and 32.0-35.7% achieved >20% weight reduction. In contrast, lower proportions were
observed in the placebo group, with 31.5-47.6%, 12.0-27.0%, 4.9-13.2%, and 1.7-3.7% of
participants reaching the respective thresholds [10,11]. Comparable outcomes were observed
in the SURMOUNT trials. In the SURMOUNT-1, the proportion of participants achieving
>5%, >10%, >15%, and >20% weight loss ranged from 85.1-90.9%, 68.5-83.5%, 48.0-70.6%
and 30.0-56.7% respectively, depending on the trizepatide dose (5-15mg), compared with
34.5%, 18.0%, 8.8% and 3.1% in the placebo group. In SURMOUNT-3, the respective
thresholds where achieved by 87.5%, 76.7%, 65.4% and 44.7% of participants treated with

tirzepatide, compared with 16.5%, 8.9%, 4.2% and 2.2% in the placebo group [12,13].

3.2. Maintenance of Weight Loss

Both STEP 4 and SURMOUNT-4 trials evaluated the maintenance of weight loss
following initial treatment with semaglutide and tirzepatide, respectively.

During the run-in period, mean body weight decreased by 10.6% in the semaglutide
group and by 20.9% in the tirzepatide group. After randomization, continued treatment with

semaglutide resulted in an additional mean weight reduction of 7.9%, whereas participants



switched to placebo experienced a weight regain of 6.9%. Overall, total weight loss at the end
of the study was 17.4% in the semaglutide group compared with 5.0% in the placebo group
[14].

A similar pattern was observed in the SURMOUNT-4 trial. Continued treatment with
tirzepatide led to an additional mean weight reduction of 5.5%, while participants switched to
placebo experienced a weight regain of 14.0%. At the end of the study, the total weight

reduction was 25.8% in the tirzepatide group, compared with 9.5% in the placebo group [15].

3.3. Health-related Quality of Life (HRQoL)

Health-related quality of life (HRQoL) in the STEP trials was assessed using validated
instruments, including the 36 Items Short Form Health Survey (SF-36) and the Impact of
Weight on Quality of Life-Lite Clinical Trials Version (IWQOL-Lite-CT), with particular
emphasis on physical and mental components.

In the STEP 1 and STEP 3 trials, semaglutide was associated with greater
improvements in HRQoL compared with placebo. Improvements in the SF-36 physical
functioning score ranged from 2.21 to 2.4 in the semaglutide group, compared with 0.41 to
1.6 in the placebo group. In STEP 3, improvements in the physical and mental component
scores were 3.0 and —0.8, respectively, compared with 2.3 and —2.9 in the placebo group.
Similarly, in STEP 1, the IWQOL-Lite-CT total score improved by 14.67 points in the
semaglutide group, compared with 5.25 points in the placebo group [10,11]. For tirzepatide,
improvements in SF-36 scores ranged from 3.3 to 3.6, compared with —0.6 to 1.7 for placebo
in the SURMOUNT-1 and SURMOUNT-3 trials. In the SURMOUNT-3 trial, tirzepatide
improvement in the IWQOL-Lite-CT score was 13.9 compared with 1.1 for placebo [12,13]

After discontinuation of semaglutide in STEP 4, HRQoL scores decreased, with a
reduction of 1.5 points in the overall SF-36 score, including 0.9 in the physical component

and 3.4 in the mental component, compared with an increase of 1.0 in the group continuing



semaglutide (0.8 in the physical component and 0.1 in the mental component). Comparable
outcomes were observed in the SURMOUNT-4 trial. In the group continuing treatment with
tirzepatide, SF-36 increased in the physical functioning domain (PFD) by 0.8 and in the
mental health domain (MHD) by 0.3, while the IWQOL-Lite-CT physical function composite
score increased by 4.3, compared with decreases of —1.8, —2.1, and —5.1, respectively, in the
placebo group. However, over the entire SURMOUNT-4 trial period, the increase in the SF-
36 index was 6.4 for PFD and 2.4 for MHD, and the IWQOL-Lite-CT physical function
composite score increased by 26, compared with 3.7, 0.2, and 16.7, respectively, in the

placebo group [14,15].

3.4. Adverse Events

Adverse events in the STEP and SURMOUNT trials were primarily gastrointestinal in
nature and were generally consistent with the known safety profiles of incretin-based
therapies. The most frequently reported events included nausea, diarrhoea, vomiting, and
constipation.

In the STEP 1 and STEP 3 trials, gastrointestinal adverse events were more commonly
observed in the semaglutide group compared with placebo (74.2-82.8% vs. 47.9-63.2%).
These events were typically mild to moderate in severity and occurred predominantly during
the dose-escalation phase. Discontinuation rates due to adverse events were higher in the
semaglutide group than in the placebo group (5.9-7.0% vs. 2.9-3.1%) [10,11]. Similarly, in
the SURMOUNT-1 and SURMOUNT-3 trials, tirzepatide was associated with a higher
incidence of gastrointestinal adverse events compared with placebo. Unlike the STEP trials,
adverse events were reported as individual symptoms rather than as a combined category. The
most commonly reported events included nausea, diarrhoea, vomiting, and constipation, with
a higher frequency observed at higher doses of tirzepatide. Most adverse events were mild to

moderate and occurred during the early phase of treatment. Discontinuation rates due to

10



adverse events were 4.3-10.5% in the tirzepatide group compared with 2.1-2.6% in the
placebo group.

Serious adverse events were infrequent across STEP 1, STEP 3, SURMOUNT-1, and
SURMOUNT-3 trials and occurred at comparable rates between active treatment and placebo
groups (semaglutide: 9.1-9.8% vs. 2.9-6.4%; tirzepatide: 5.1-6.9% vs. 4.8-6.8%) [12,13].

In the STEP 4 and SURMOUNT-4 trials, overall safety profiles remained consistent
with those observed in earlier phases of treatment. No new safety signals were identified
during the maintenance periods, and adverse event patterns were comparable between
continued active treatment and placebo withdrawal groups [14,15].

A summary of the key efficacy and maintenance outcomes is presented in Table 2.

Table 2. Comparative clinical outcomes of semaglutide and tirzepatide across STEP and

SURMOUNT trials

Qutcome Semaglutide (STEP 1, 3, 4) Tirzepatide (SURMOUNT-1, 3, 4)
Mean WL (%) 14.9-16.0% 15.0-20.9%

>5% WL 86.4-86.6% 85.1-90.9%

>10% WL 69.1-75.3% 68.5-83.5%

>15% WL 50.5-55.8% 48.0-70.6%

>20% WL 32.0-35.7% 30.0-56.7%

Maintenance (continued tx)

—7.9% vs. +6.9% placebo

—5.5% vs. +14.0% placebo

Total WL (maintenance trials)

17.4% vs. 5.0% placebo

25.8% vs. 9.5% placebo

HRQoL (SF-36 PCS) +2.2-3.0 +3.3-3.6

HRQoL (IWQOL-Lite-CT) +14.7 +13.9

GI adverse events 74.2-82.8% Reported as individual symptoms*
Discontinuation due to AE 5.9-7.0% 4.3-10.5%

Serious AE

9.1-9.8% vs. 2.9-6.4% placebo

9.1-9.8% vs. 2.9-6.4% (placebo)

Source: own elaboration

Notes: * In SURMOUNT trials, gastrointestinal adverse events were reported as individual
symptoms (e.g., nausea, diarrhoea, vomiting, constipation) rather than as a combined category.
Abbreviations: WL, weight loss; tx, treatment; HRQoL, health-related quality of life; PCS,

physical component score; GI, gastrointestinal; AE, adverse events.
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4. Discussion

The present narrative review summarizes the efficacy and safety of semaglutide and
tirzepatide based on key STEP and SURMOUNT trials, demonstrating that both agents
produce substantial and clinically meaningful reductions in body weight in individuals with

obesity or overweight without type 2 diabetes [10—15].

4.1. Interpretation of weight loss outcomes

Both semaglutide and tirzepatide achieved significant weight reduction compared with
placebo; however, tirzepatide consistently demonstrated greater efficacy, with weight loss
reaching up to approximately 20% depending on the dose [12,13]. In contrast, semaglutide
resulted in reductions of approximately 15-16% in comparable populations [10,11]. These
findings suggest a greater magnitude of weight loss with tirzepatide.

The greater efficacy of tirzepatide may be explained by its dual agonism of glucose-
dependent insulinotropic polypeptide (GIP) and glucagon-like peptide-1 (GLP-1) receptors,
resulting in complementary and potentially synergistic metabolic effects compared with GLP-
1 receptor agonism alone [16]. Importantly, the proportion of participants achieving clinically
meaningful weight loss thresholds (>5%, >10%, >15%, and >20%) was high for both agents,
further supporting their effectiveness [10—13]. Greater weight reduction is associated with
progressive improvements in cardiometabolic risk factors, with more pronounced benefits

observed at higher levels of weight loss [17].

4.2. Maintenance of weight loss and chronic disease perspective
Findings from STEP 4 and SURMOUNT-4 highlight the importance of continued

treatment in maintaining weight loss. Discontinuation of therapy was associated with weight

12



regain, whereas ongoing pharmacotherapy led to further reductions or stabilization of body
weight [14,15].

These observations support the concept of obesity as a chronic, relapsing disease
requiring long-term management rather than short-term intervention. The weight regain
observed following treatment withdrawal is consistent with physiological adaptations

favouring increased appetite and energy conservation [18].

4.3. Impact on health-related quality of life

Both semaglutide and tirzepatide were associated with improvements in health-related
quality of life, particularly in physical functioning domains [10—13]. Improvements in SF-36
and IWQOL-Lite-CT scores indicate that weight reduction achieved with these therapies
translates into meaningful benefits in daily functioning and patient well-being.

Improvements were more pronounced in physical components than in mental health
domains, suggesting that physical health improvements are the primary driver of HRQoL

benefits [10,11].

4.4. Safety and tolerability

The safety profiles of semaglutide and tirzepatide were generally consistent with those
of incretin-based therapies. Gastrointestinal adverse events, including nausea, diarrhoea,
vomiting, and constipation, were the most commonly reported and were typically mild to
moderate in severity. These events occurred predominantly during the dose-escalation phase
and tended to decrease over time.

Although gastrointestinal adverse events were more frequent with active treatment
compared with placebo, discontinuation rates due to adverse events remained relatively low,
suggesting overall acceptable tolerability [10-13].

Serious adverse events were infrequent and occurred at comparable rates between

active treatment and placebo groups in the core trials [12,13]. Furthermore, maintenance trials

13



did not identify new safety signals, supporting the consistency of the safety profile over

longer treatment durations [14,15].

4.5. Clinical implications

The magnitude of weight loss observed with semaglutide and particularly tirzepatide
represents a substantial advancement in the pharmacological management of obesity [10—13].
The degree of weight reduction achieved approaches that observed after bariatric surgery in
long-term meta-analyses [19]. These therapies may be particularly beneficial for patients with
obesity-related comorbidities, as weight reduction of this magnitude is associated with
improvements in metabolic health, while broader reductions in cardiovascular risk factors and

morbidity have been demonstrated in obesity-related cardiometabolic studies [17,20].

4.6. Limitations

This review has several limitations. First, it is based on a limited number of
randomized controlled trials with relatively homogeneous populations, which may limit
generalizability to broader real-world settings. Second, differences in study design, including
lifestyle interventions and withdrawal phases, may complicate direct comparisons between
trials [10—15]. Third, long-term data beyond trial duration remain limited.

Additionally, the design of the SURMOUNT-3 trial, which included a run-in period of
intensive lifestyle intervention with inclusion restricted to participants achieving at least 5%
weight loss, may have introduced selection bias toward individuals more responsive to weight
loss interventions. This enrichment design may limit generalizability and potentially

overestimate treatment effects compared with an unselected real-world population.

4.7. Future directions
Future research should focus on long-term outcomes, including cardiovascular
endpoints, durability of weight loss, and real-world effectiveness [20]. Additionally, incretin-

based therapies may further enhance weight loss outcomes, with dual agonists such as

14



tirzepatide representing the current therapeutic advancement and emerging triple agonists

such as retatrutide potentially offering even greater efficacy in future clinical practice [16,21].

5. Conclusions

Semaglutide and tirzepatide represent highly effective pharmacological options for the
management of obesity, demonstrating substantial and clinically meaningful weight reduction
across the STEP and SURMOUNT clinical trial programs. Comparative analysis indicates
that tirzepatide may achieve greater weight loss, particularly at higher doses, while both
agents are associated with improvements in health-related quality of life and generally
acceptable safety profiles.

The durability of weight loss appears to depend on continued treatment, as
demonstrated in withdrawal studies, highlighting the chronic and relapsing nature of obesity
and the need for sustained therapeutic strategies. Differences in study design, including the
use of intensive lifestyle interventions and study designs that may preferentially include
participants more responsive to treatment, should be considered when interpreting
comparative efficacy between trials.

Incretin-based therapies are reshaping the treatment paradigm for obesity. Future
research should focus on long-term outcomes, including cardiovascular endpoints and real-
world effectiveness, as well as the development of next-generation agents, such as multi-

receptor agonists, which may further enhance therapeutic outcomes.
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