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ABSTRACT

Objective:To analyze the effects of GLP- 1 receptor agonists, dual GIP/GLP- 1 agonists, and
triple GIP/GLP- 1/glucagon agonists on reducing body weight, controlling type 2 diabetes
mellitus, and the main systemic outcomes associated with obesity.Methods:An integrative
literature review was conducted, with searches in PubMed/MEDLINE and additional tracking in
the Scopus, Web of Science, Embase, Cochrane Library, and ClinicalTrials.gov. The primary
studies published between January 2015 and July 2026 were included, involving adults with
obesity, overweight, type 2 diabetes, or complications related to adiposity. Phase II and III
randomized clinical trials, cardiovascular and renal outcomes studies, long-term extensions, and
clinical substudies were prioritized. The final sample comprised 35 studies: 17 on liraglutide or
semaglutide, 14 on tirzepatide, and four on retatrutide.Results:Liraglutide produced average
weight losses of approximately 6% to 8%, while semaglutide 2.4 mg achieved reductions close to
15% in individuals without diabetes.Tirzepatide produced losses of more than 20% in people with
obesity without diabetes, along with significant reductions in glycated hemoglobin in patients
with type 2 diabetes. Retatrutide showed weight loss of up to 24 .2% in a phase II study and
confirmed high glycemic and weight-lowering efficacy in a phase III trial. Semaglutide
demonstrated reductions in cardiovascular and renal events, as well as benefits in heart failure,
osteoarthritis, and metabolic-associated liver disease. Tirzepatide showed favorable effects on
heart failure, obstructive sleep apnea, steatohepatitis, and prevention of progression of
prediabetes. The most frequent adverse events were gastrointestinal, mainly during dose
escalation. Discontinuation studies demonstrated significant weight regain after stopping
treatment.Conclusion:The evolution from isolated GLP- 1 agonism to dual and triple strategies
substantially expanded the effectiveness of obesity pharmacotherapy. Semaglutide and tirzepatide
have consistent evidence on metabolic and systemic outcomes, while retatrutide represents a
promising alternative, still dependent on continued safety confirmation and cardiovascular and
renal benefit in the long term. Treatment should be individualized, ongoing, and combined with
nutritional, behavioral, and functional interventions.

Keywords:Obesity; GLP- 1 Receptor Agonists; Type 2 Diabetes Mellitus; Weight Loss;
Cardiometabolic Diseases.
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INTRODUCTION

Obesity is a chronic, progressive,

relapsing disease of multifactorial etiol-

ogy, characterized by the excessive ac-

cumulation of adipose tissue and by

neuroendocrine and metabolic alterations.

inflammatory and

Behavioral factors that hinder the main-

tenance of weight loss. Their clinical

relevance goes beyond simply increasing

body mass index, since adiposity...

Excessive obesity directly contributes to

the pathophysiology of type 2 diabetes

mellitus, hypertension, dyslipidemia, at-

herosclerotic cardiovascular disease, he-

art failure, chronic kidney disease, fatty

liver disease associated with metabolic

dysfunction, obstructive sleep apnea, and

osteoarticular limitations. In this context,

obesity treatment should be understood as

an intervention aimed not only at reduc-

ing body weight, but also at modifying

cardiometabolic risk and preventing sys-

temic complications.

For decades, therapeutic strategies

to obesity

Treatments remained focused on caloric
restriction, increased physical activity,
and behavioral interventions. While these
measures are indispensable, the isolated
response is often limited by the activation

of compensatory mechanisms, such as

increased hunger, reduced satiety, decr-

eased energy expenditure, and metabolic

adaptation. These physiological respon-

ses favor the recovery of lost weight and

partly explain the high recurrence rate

after exclusively behavioral interventio-

ns. The introduction of liraglutide at a

dose of 3.0 mg represented an initial

milestone in modern pharmacotherapy

for obesity, demonstrating that modulat-

ion of the glucagon-like peptide-l recep-

tor, or GLP-l, could produce clinically

relevant weight loss and improve param-

eters. glycemic and

cardiometabolic effects in people with

and without type 2 diabetes (l ,2). Furth-

ermore, the benefits observed in indivi-

duals with obesity and obstructive sleep

apnea indicated that pharmacological

reduction of adiposity could have an

impact on respiratory complications ass-

ociated with excess weight (3).

GLP-l is an incretin hormone secr-

eted primarily by intestinal enteroendoc-

rine cells in response to nutrient intake.

Its activation promotes glucose-

dependent insulin secretion, reduces gl-
ucagon release, delays gastric emptying,
and centrally modulates appetite and
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satiety. These properties have made

GLP-1 receptor agonists important agents

for the treatment of type 2 diabetes and,

subsequently, obesity. However, the rel-

evance of this class has not remained

restricted to glycemic control and weight

reduction. The LEADER study demons-

trated that liraglutide reduced major car-

diovascular events and cardiovascular

mortality in patients with type 2 diabetes

and high cardiovascular risk (4). Simila-

rly, SUSTAIN-6 identified a reduction in

cardiovascular events with subcutaneous

semaglutide, in addition to favorable

signals on renal outcomes, consolidating

the hypothesis that GLP-1 agonism could

exert additional vascular, renal, inflam-

matory, and metabolic effects (5).

Semaglutide at a weekly dose of 2.4

mg substantially increased the pharmac-

ological efficacy observed in the treatm-

ent of obesity. In the STEP program,

therapy promoted an average weight loss

close to 15% in adults without diabetes

and significant reductions, although gen-

erally smaller, in patients with type 2

diabetes (6,7) . Maintenance studies sh-

owed that ongoing therapy is fundamen-

tal to preserving weight loss, while stop-

ping the medication is associated with a

significant recovery of weight, reinforc-

ing obesity’s chronic, relapsing nature

(8) . Semaglutide also demonstrated eff-

ects on conditions directly related to

adiposity, including metabolic steatohe-

patitis, in which it increased the freque-

ncy of resolution of hepatic inflammatory

activity, although there was no initial

conclusive evidence of fibrosis regression

(9) . Direct comparisons showed the

superior weight outcome of weekly se-

maglutide over daily liraglutide, indicat-

ing the progression of efficacy within the

GLP- 1 agonist class itself (10) . Mainta-

ining results for up to two years confir-

med that the response could be sustained

during continued treatment (11) .

The clinical impact of semaglutide

became even more relevant when its

benefits were demonstrated across syst-

emic and cardiovascular outcomes. The

SELECT study showed a reduction in

major cardiovascular events in individu-

als with overweight or obesity, establis-

hed cardiovascular disease, and no diab-

etes, providing one of the first demonstr-

ations that pharmacological treatment of

obesity could modify cardiovascular pr-
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ognosis independently of a diagnosis of

type 2 diabetes (12). In patients with

heart failure with preserved ejection frac-

tion and obesity, with or without diabetes,

semaglutide improved symptoms, funct-

ional capacity, quality of life, and infl-

ammatory parameters (13,14). The

FLOW study added evidence of renal

protection by showing reduced progress-

ion of chronic kidney disease and cardi-

ovascular events in patients with type 2

diabetes (15). In addition, improved pain

and physical function in people with

obesity and knee osteoarthritis expanded

the range of benefits to musculoskeletal

and functional outcomes (16).More rec-

ently, the oral formulation of semaglutide

also demonstrated a reduction in cardio-

vascular events in patients with high-risk

type 2 diabetes, indicating that the mol-

ecule’s cardioprotection is not restricted

to the subcutaneous route (17).

Despite the advances achieved with
GLP- 1 receptor agonists, the search for
greater glycemic and weight effectiveness
drove the development of molecules
capable of simultaneously activating dif-
ferent hormone receptors. Tirzepatide, a
dual agonist of the glucose-dependent
insulinotropic polypeptide receptor, or

GIP, and GLP-1, ushered in a new era of

incretin-based therapy. In the SURPASS

studies, the drug promoted marked redu-

ctions in glycated hemoglobin and body

weight across different stages of type 2

diabetes, including patients treated with

nonpharmacological measures alone,

metformin, basal insulin, or more comp-

lex treatment regimens (18-21). In direct

comparison, tirzepatide demonstrated

greater glycemic and weight reduction

than semaglutide 1.0 mg in individuals

with type 2 diabetes, although this com-

parison did not involve the 2.4 mg dose

used specifically for obesity (19).

In the SURMOUNT studies, tirzepa-

tide produced an average weight loss of

more than 20% in adults with obesity

without diabetes, bringing pharmacother-

apy to magnitudes traditionally assoc-

iated to

more invasive metabolic interventions

(22). In people with obesity and type 2

diabetes, weight reduction was smaller,

but it remained clinically significant and

accompanied by a substantial improve-

ment in glycemic control (23). The asso-

ciation with intensive lifestyle intervent-

ion increased weight loss, showing that

pharmacotherapy can act as a complem-
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ent to behavioral strategies (24). Howe-

ver, withdrawal studies showed an impo-

rtant regain of weight after discontinuat-

ion, reinforcing that efficacy depends on

ongoing treatment and that obesity should

not be addressed as a condition for

temporary therapy (25).

Tirzepatide also showed relevant ef-

fects on systemic obesity-related compli-

cations. In patients with obstructive sleep

apnea, it significantly reduced the apnea-

hypopnea index, hypoxic burden, body

weight, and cardiometabolic markers

(26) . In individuals with steatohepatitis

associated with metabolic dysfunction and

fibrosis, it increased the resolution of

inflammatory liver disease and showed

favorable signs regarding fibrosis regres-

sion (27) . In the SUMMIT study, it

reduced worsening events of heart failure

in patients with obesity and preserved

ejection fraction, and also improved sy-

mptoms and quality of life (28) . Prolon-

ged follow-up of individuals with predi-

abetes indicated a substantial reduction in

progression to type 2 diabetes during

treatment, suggesting a preventive poten-

tial associated with sustained weight loss

and improvement in glycemic physiology

(29) . Compared directly with semaglutide

2.4 mg, tirzepatide resulted in greater

average weight loss, although both thera-

pies showed clinically relevant benefits

(30) .In the cardiovascular field, the

SURPASSCVOT study demonstrated

noninferiority of tirzepatide compared

with dulaglutide, but did not confirm

statistical superiority over this GLP- 1

agonist with previously established card-

iovascular benefit (31) .

The most recent development in

incretin pharmacotherapy involves mole-

cules with simultaneous action on three

metabolic receptors. Retatrutide combines

agonism of the GIP, GLP-1, and glucagon

receptors, aiming to integrate appetite

reduction, improved secretion and insulin

sensitivity, glucagon modulation, and in-

creased energy expenditure. In a phase II

study with individuals with obesity, the

molecule produced average weight reduc-

tions of more than 20%, with a dose-

dependent response and no clear weight

plateau at the end of follow-up (32). In

patients with type 2 diabetes, it also

yielded substantial reductions in glycated

hemoglobin and body weight (33). Results

in metabolic steatotic liver disease showed

a marked decrease in hepatic fat content,
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suggesting a potential effect on hepatic

and visceral lipid metabolism (34). Publ-

ication of the first phase III trial confir-

med high glycemic and weight efficacy in

people with type 2 diabetes, although

broader evidence is still needed regarding

long-term safety, cardiovascular events,

renal outcomes, and direct comparison

with semaglutide and tirzepatide (35).

Despite the consistency of the resul-

ts, the comparative interpretation between

isolated, dual, and triple agonists requires

caution. The trials differ regarding the

presence of diabetes, severity of obesity,

length of follow-up, dose used, compara-

tors, intensity of the behavioral intervent-

ion, and statistical treatment methods for

missing data. Superiority in weight reduc-

tion does not necessarily imply superiority

in mortality, cardiovascular events, renal

protection, or long-term safety. In additi-

on, the frequency of

events gastrointestinal, the

discontinuations, the possible effects on

the gallbladder, heart rate, body compos-

ition, and weight regain after withdrawal

remain central aspects for clinical

decision-making.

Given this scenario, an integrated

synthesis of the available evidence is

necessary to understand the transition

from isolated GLP-l agonism to double

GIP/GLP-l agonism and triple GIP/

GLP-l/glucagon agonism strategies. Thus,

this integrative review aimed to analyze

the effects of these therapies on reducing

body weight, controlling type 2 diabetes

mellitus, and the main systemic outcomes,

including cardiovascular, renal, hepatic,

respiratory, functional, and osteoarticular

repercussions, as well as to discuss their

limitations, safety, the need for continuity,

and perspectives for contemporary obesity

treatment.

METHODOLOGY

The present study was characterized

as an integrative literature review, with a

qualitative approach and a purpose

descriptive-analytical,

developed with the purpose of critically

synthesizing the available evidence on the
effects of GLP-l receptor agonists, dou-
ble agonists of the GIP/GLP-l receptors,

and triple agonists of the GIP/GLP-l/

glucagon receptors in the treatment of
obesity, in the control of type 2 diabetes
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mellitus, and in associated systemic out- obesity, overweight, type 2 diabetes mell-

7

comes. The integrative review was cho-

sen because it makes it possible to bring

together and compare studies with diffe-

rent populations, interventions, compar-

ators, and clinical outcomes, thereby

enabling a comprehensive understanding

of the evolution of incretin pharmacoth-

erapy and its repercussions metabolic,

cardiovascular, renal, hepatic, respiratory,

functional, and osteoarticular.

The review was prepared using the

following steps: defining the guiding qu-

estion; establishing eligibility criteria; bu-

ilding the search strategy; identifying and

selecting the studies; standardized extrac-

tion of information; critical appraisal of

methodological quality; organizing the

findings by pharmacological classes and

outcomes; and interpretive synthesis of

the evidence. The guiding question was

formulated in the following terms: what

are the effects of isolated GLP-1 receptor

agonists, dual GIP/GLP-1 agonists, and

triple GIP/GLP-1/glucagon agonists on

reducing body weight, glycemic control,

and systemic outcomes in adults with

itus, or complications related to adiposity?

The research question structure co-

nsidered the PICOS strategy components.

The population consisted of adults aged

18 years or older, with obesity, overwe-

ight associated with comorbidities, type 2

diabetes mellitus, or systemic conditions

related to excess adiposity. The inte-

rventions

understood liraglutide, semaglutide, tir-

zepatide, and retatrutide, administered at

the doses and regimens evaluated in their

respective clinical trials. The comparators

included placebo, lifestyle intervention,

insulin glargine, dulaglutide, liraglutide,

semaglutide, or other active treatments

used in the original studies. Outcomes of

interest included absolute and relative

changes in body weight, the proportion

of participants who achieved losses

weight

clinically relevant, change in glycated

hemoglobin, control of type 2 diabetes,

progression from prediabetes to diabetes,

major cardiovascular events, mortality,

heart failure, progression of chronic kid-

ney disease, metabolic-associated liver

disease, obstructive sleep apnea, osteoa-

rthritis, functional capacity, quality of

http://www.revistacientificaipedss.com
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life, and safety. Regarding the design,

randomized phase II and III clinical trials,

cardiovascular and renal outcomes stud-

ies, randomized extensions, and previou-

sly specified clinical substudies were

prioritized.

The bibliographic search was cond-

ucted during July 2026, with a final

update on 23 July 2026. The main search

was carried out in PubMed/MEDLINE

and supplemented by tracking records in

recognized scientific databases and platf-

orms, including Scopus, Web of Science,

Embase, Cochrane Library and ClinicalT

rials.gov, as well as checking metadata on

the official pages of the journals respons-

ible for the publications. A manual search

was also performed in the reference lists

of the studies considered central, especia-

lly in the SCALE, LEADER, SUSTAIN,

STEP, SELECT, FLOW, SURPASS,

SURMOUNT, SUMMIT, and TRANS-

CEND clinical programs, with the aim of

identifying potentially relevant primary

publications and reducing the risk of

omitting key trials.

The search strategy combined cont-
rolled descriptors and free-text terms
related to obesity, type 2 diabetes, the

investigational drugs, and the main sys-

temic outcomes. The terms in English

“obesity”, “overweight”, “type 2 diabe-

tes mellitus”, “weight loss”, “body wei-

ght”, “GLP-l receptor agonist”,

“glucagon-like peptide-l receptor agoni-

st”, “liraglutide”, “semaglutide”,“dual

GIP/GLP-l receptor agonist”,“tirzepati-

de”, “triple GIP/GLP-l/glucagon recep-

tor agonist”,

“retatrutide”, “cardiovascular outcomes” ,
“major adverse cardiovascular events”,
“heart failure”, “chronic kidney disease”,
“renal outcomes” “metabolic

dysfunction-associated steatotic liver di-

sease”, “metabolic dysfunctionassociated

steatohepatitis”, “obstructive sleep apn-

ea”, “osteoarthritis”, “glycemic control”,

and “diabetes prevention”. The Boolean

operators “AND” and “OR” were used to

combine terms related to the population,

intervention, and outcomes. The search

focused on studies published between

January 20l5 and July 2026, a time

window corresponding to the clinical

consolidation of liraglutide at an anti-

obesity dose and the subsequent devel-

opment of semaglutide, tirzepatide, and

retatrutide.

Eligible articles were considered
original published

,

http://www.revistacientificaipedss.com
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fully in peer-reviewed scientific journals

that assessed adult human beings and

reported primary efficacy, safety, or sys-

temic outcome results related to GLP-1,

GIP/GLP-1, or GIP/GLP-1/glucagon

agonists. Studies were included with

participants with or without type 2 diab-

etes, provided they presented obesity,

overweight with comorbidity, or a clini-

cal condition directly related to adiposity.

Cardiovascular and renal trials were inc-

luded even when weight loss was not the

primary endpoint, due to their relevance

for assessing the ability of these therapies

to modify systemic prognosis. Trial ext-

ensions and substudies were accepted

when they reported distinct and clinically

relevant outcomes, such as prevention of

diabetes, maintenance of weight loss,

liver fat, fibrosis, heart failure, sleep

apnea, or osteoarthritis.

Preclinical studies, experiments with

animals or cell cultures, case reports and

case series, observational studies without

a comparison group, narrative reviews,

systematic reviews, meta-analyses, edit-

orials, commentaries, letters to the editor,

protocols with no published results, con-

ference abstracts without a full article,

pediatric studies, and publications that

did not present a direct link to the defined

outcomes were excluded. Exclusions

were also made secondary redundant

from the same population when they did

not add a specific outcome to the review.

In cases of multiple publications derived

from the same clinical program, the main

article was selected

and only the extensions or analyses that

provided original and relevant results for

understanding the treatment over time or

across multiple systems were kept.

The selection was conducted in two

stages. Initially, the retrieved titles and

abstracts were reviewed to verify thema-

tic relevance and alignment with the

eligibility criteria. Subsequently, potenti-

ally relevant articles were assessed in full

text. Duplicates, secondary publications

without additional results, and studies

that did not meet the predefined populat-

ion, intervention, comparator, or outco-

mes were removed. After screening and

comprehensive assessment, 35 primary,

real, and traceable studies were selected,

which formed the final basis of the

review. The sample consisted of 17

studies related to GLP-1 receptor agonis-
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ts, 14 studies on the dual GIP/GLP- 1

agonist tirzepatide, and four studies on

the triple GIP/GLP- 1/glucagon agonist

retatrutide.

Data extraction was carried out us-

ing a standardized instrument developed

specifically for this review. Authors, year

of publication, clinical trial identification,

study design, development phase,

number of

participants, population characteristics,

presence or absence of type 2 diabetes,

intervention, dose, administration frequ-

ency, treatment duration, comparator,

primary and secondary outcomes, magni-

tude of weight loss, change in glycated

hemoglobin, proportion of participants

who achieved weight-reduction targets,

cardiovascular, renal, hepatic, respiratory,

functional, and osteoarticular results, ad-

verse events, discontinuations, limitations,

and clinical relevance. When available,

measures of effect were extracted, such as

mean differences, hazard ratios, relative

risks, confidence intervals, and levels of

statistical significance.

Critical appraisal of the studies con-

sidered the main methodological domains

applicable to the trials

randomized clinical trials, including ad-

equacy of the randomization sequence

generation, allocation concealment, blin-

ding of participants, researchers, and

assessors, balance between groups, losses

during follow-up, adherence, handling of

missing data, validity of measurement

instruments, consistency between outc-

omes previously defined and those repo-

rted, in addition to the possibility of

selective reporting. This assessment was

guided by the domains of the Cochrane

Risk of Bias 2 tool, without automatically

excluding studies with moderate limitat-

ions, since the integrative review also

seeks to identify weaknesses, discrepan-

cies, and gaps in the body of evidence.

Open-label trials, withdrawal studies, and

substudies were interpreted considering

the specific risks of selection, performa-

nce, sample enrichment, and reduced

external validity.

The results were initially organized

according to the pharmacological mecha-

nism: isolated GLP-1 receptor agonists,

represented by liraglutide and semagluti-

de; dual GIP/GLP-1 agonist, represented

by tirzepatide; and triple GIP/GLP-1/glu-

cagon agonist, represented by retatrutide.

The findings were then grouped by them-

http://www.revistacientificaipedss.com
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atic axes, including weight-based efficacy,

glycemic control, prevention of type 2

diabetes, cardiovascular outcomes, heart

failure, chronic kidney disease, metabolic-

associated liver disease, obstructive sleep

apnea, osteoarthritis, weight-loss mainte-

nance, and safety.

Due to the clinical and methodolog-

ical heterogeneity among the studies,

especially regarding populations, doses,

comparators, follow-up duration, statisti-

cal estimands, and the definition of out-

comes, no meta-analysis was performed.

The results were synthesized in a narrative

and comparative manner, respecting the

estimates presented in each original publ-

ication. Indirect comparisons indirect

between

medicines were interpreted with caution,

and a greater weighted reduction was not

automatically considered equivalent to

greater cardiovascular, renal, or mortality

benefit. Randomized direct comparisons,

such as semaglutide versus liraglutide,

tirzepatide versus semaglutide, and tirz-

epatide versus dulaglutide, received gre-

ater interpretive weight than comparisons

between independent trials.

Because it used exclusively second-
ary data available in publicly or institut-

ionally accessible scientific publications,

with no direct contact with participants

and without using individually identifia-

ble information, the study did not require

submission to an Ethics Committee for

Research. The principles of scientific

integrity, traceability of sources, fidelity

to the original results, and transparency in

the interpretation of evidence were resp-

ected.

RESULTS

The application of the eligibility criteria

resulted in the inclusion of 35 primary

studies published between 20l5 and

2026. The sample consisted predominan-

tly of randomized clinical trials of phases

II and III, cardiovascular and renal out-

comes studies, therapeutic withdrawal

trials, and long-term extensions. Among

the included studies, l7 evaluated GLP-l

receptor agonists, mainly liraglutide and

semaglutide, l4 investigated

the dual GIP/GLP-l agonist tirzepatide

and four analyzed the triple GIP/GLP-l/

glucagon agonist retatrutide.

The studied populations included
adults with obesity or overweight, with or
without type 2 diabetes mellitus, as well as

http://www.revistacientificaipedss.com
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patients with cardiovascular atherosc-

lerotic disease,

heart failure with preserved ejection frac-

tion, chronic kidney disease, liver disease

associated with metabolic dysfunction,
obstructive sleep apnea, and knee osteoa-

rthritis. The follow-up period ranged

from 24 weeks to approximately four

years. The main findings by pharmacol-

ogical strategy are summarized in Table

1.

Table 1. Summary of the Main Results by Pharmacological Strategy

Strategy Studies Effect on weight and Main outcomes
Pharmacological included diabetes systemic

Liraglutide: approximate

average weight loss of 6%
to 8%. Semaglutide 2.4 mg:

reduction close to 15% wi-
thout diabetes and 9% to
10% with type 2 diabetes.
Consistent improvement in
glycosylated hemoglobin.

Average loss of approx-
imately 13% to 15% in
people with diabetes and
20% or more in people
without diabetes. Reduc-
tions in glycosylated
hemoglobin are generally
greater than two percent-
age points.

Weight loss of up to 24.2%
in a phase II study in obes-
ity and up to 15.3% in a
phase III trial in type 2
diabetes. Significant reduc-
tion in glycated hemoglob-
in.

GLP-1 Receptor Agonists
Early studies with liraglutide dem-

onstrated superior efficacy to placebo in
reducing body weight in people with and

Benefits for heart failure,
obstructive sleep apnea,
metabolic liver disease, and
preventing progression of
prediabetes. Cardiovascular
safety demonstrated versus
dulaglutide.

Reduction in cardiovasc-
ular events, renal progre-
ssion, symptoms of heart
failure, activity of liver
disease, severity of sleep
apnea, and osteoarthritis
pain.

Marked reduction in liver
fat. No results from large
studies of cardiovascular or
renal outcomes had been
published yet.

Dual GIP/
GLP-1 agoni-
st: tirzepatide

GLP-1 receptor
agonists: liragl-
utide and sema-
glutide

Triple GIP/
GLP- 1/gluc-
agon agonist:
retatrutide

l4

l7

4
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without type 2 diabetes. In the SCALE tions in cardiovascular mortality and in

13

Obesity and Prediabetes study, liraglutide

3.0 mg produced an average reduction of

approximately 8.0% in body weight,

compared with 2.6% with placebo. The

proportion of participants who achieved

at least 5% weight loss was 63.2%, while

33. 1% reached

reduction greater than 10% (1). In patie-

nts with type 2 diabetes, the SCALE

Diabetes study showed weight loss of

approximately 6.0% with liraglutide 3.0

mg, 4.7% with the 1.8 mg dose, and 2.0%

with placebo, accompanied by improved

glycated hemoglobin and other metabolic

parameters (2).

In individuals with obesity and obst-

ructive sleep apnea, liraglutide reduced the

apnea-hypopnea index to a greater extent

than placebo, together with a 5.7% weight

reduction, compared with 1.6% in the

control group (3). In cardiovascular out-

comes, the LEADER study demonstrated

that liraglutide reduced the risk of the

composite of cardiovascular death, non-

fatal myocardial infarction, and non-fatal

stroke, with a hazard ratio of 0.87. Reduc-

all-cause mortality were also observed (4).

Semaglutide showed a greater mag-

nitude of weight loss than liraglutide. In

the STEP 1 study, adults with obesity or

overweight without diabetes had an ave-

rage weight reduction of 14.9% with

semaglutide 2.4 mg, compared with 2.4%

with placebo. Approximately half of the

participants treated achieved at least 15%

weight loss (6). In people with type 2

diabetes, STEP 2 demonstrated an aver-

age reduction of 9.6% with semaglutide

2.4 mg, 7.0% with semaglutide 1.0 mg,

and 3.4% with placebo, along with a

marked improvement in glycemic control

(7).

The direct comparison from STEP 8

showed an average loss of 15.8% with

semaglutide 2.4 mg and of 6.4% with

liraglutide 3.0 mg, indicating a higher

proportion of participants who achieved

reductions of 10%, 15%, and 20% with

semaglutide (10). In STEP 5, the mean

weight loss of approximately 15.2% was

maintained over 104 weeks, while the

placebo group showed a reduction of

2.6% (11).

The withdrawal studies demonstra-
ted dependence on continued therapy to
maintain the results. In STEP 4, after an
initial mean loss of

http://www.revistacientificaipedss.com


14

ISSN: 2764-4006 | www.revistacientificaipedss.com

10.6% during the introduction phase,

participants who remained on semaglut-

ide lost more 7.9%, while those switched

to placebo regained approximately 6.9%

of body weight between weeks 20 and 68

(8) .

In cardiovascular studies,

SUSTAIN-6 showed a reduction in major

cardiovascular events with subcutaneous

semaglutide in patients with type 2 diabe-

tes and high cardiovascular risk. The

primary endpoint occurred in 6.6% of

treated participants and in 8.9% of the

placebo group, corresponding to a hazard

ratio of 0.74 (5) . In SELECT, conducted

in people with obesity or overweight,

established cardiovascular disease, and no

diabetes, major cardiovascular events

occurred in 6.5% of participants treated

with semaglutide and in 8.0% of those

who received placebo, with a hazard ratio

of 0.80 (12) .

Oral semaglutide also reduced card-

iovascular events in individuals with type

2 diabetes at high risk. In the SOUL

study, the composite cardiovascular out-

come occurred in 12.0% of treated patie-

nts and in 13.8% of participants in the

placebo group, with a hazard ratio of 0.86

(17) .

In patients with type 2 diabetes and

chronic kidney disease, the FLOW study

showed a 24% reduction in the risk of the

composite endpoint of renal progression,

renal failure, or death from renal or

cardiovascular causes. A smaller annual

decline in the glomerular filtration rate, a

reduction in cardiovascular events, and

lower all-cause mortality were also obs-

erved (15).

In heart failure studies with preserved

ejection fraction, semaglutide improved

symptoms, functional capacity, and qual-

ity of life. In participants without diabetes,

weight loss was 13.3% with semaglutide

and 2.6% with placebo, along with impr-

ovements in the Kansas City Cardiomy-

opathy Questionnaire score and the six-

minute walk test (13). In patients with

type 2 diabetes, weight loss was 9.8%

with semaglutide and 3.4% with placebo,

also associated with clinical and functio-

nal improvement (14).

The systemic effects of semaglutide
were also observed in the liver and the
musculoskeletal system. In patients with
steatohepatitis and fibrosis, resolution of
steatohepatitis without worsening of fib-
rosis occurred in 59% of participants who
received semaglutide 0.4 mg and in 17%
of those who received placebo. However,
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no statistically significant difference was demonstrated a greater glycemic reduction
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observed in the outcome of improvement

in fibrosis without worsening of steato-

hepatitis (9). In people with obesity and

knee osteoarthritis, semaglutide resulted

in 13.7% weight loss compared with

3.2% with placebo, along with a greater

reduction in pain and improvement in

physical function (16).

Dual GIP/GLP-1 Agonist

Tirzepatide promoted significant

reductions in glycated hemoglobin and

body weight at different stages of type 2

diabetes. In SURPASS-1, patients treated

with diet and exercise showed reductions

in glycated hemoglobin between 1.87 and

2.07 percentage points, depending on the

dose, and lost up to 9.5 kg over 40 weeks

(18) .

In SURPASS-2, tirzepatide was di-

rectly compared with semaglutide 1.0 mg

in patients treated with metformin. Red-

uctions in glycated hemoglobin ranged

from 2.01 to 2.30 percentage points with

tirzepatide and were 1.86 percentage

point with semaglutide. Weight losses

ranged from 7.6 to 11.2 kg with tirzepat-

ide, compared with 5.7 kg with semaglu-

tide (19) .

In patients with type 2 diabetes and
high cardiovascular risk, SURPASS-4

with tirzepatide than with insulin glargine.

Body weight decreased by between 7.1

and 11.7 kg in the tirzepatide groups,

while it increased by approximately 1.9 kg

in the insulin-treated group (20) . In

SURPASS-5, adding tirzepatide to insulin

glargine reduced glycated hemoglobin by

more than two percentage points and led

to weight loss of up to 8.8 kg, while the

placebo group experienced weight gain

(21) .

In adults with obesity without diabe-

tes, SURMOUNT- 1 demonstrated mean

losses of 15.0%, 19.5%, and 20.9% at

doses of 5, 10, and 15 mg, respectively,

compared with 3. 1% with placebo. At

doses of 10 and 15 mg, 50% and 57% of

participants achieved weight loss of at

least 20% of body weight (22) . In people

with type 2 diabetes, SURMOUNT-2

showed reductions of 12.8% with 10 mg

and 14.7% with 15 mg, compared with

3.2% with placebo (23) .

In SURMOUNT-3, participants who

had lost at least 5% of body weight after

an intensive lifestyle intervention were

randomized to tirzepatide or placebo.

Tirzepatide led to an additional reduction

of approximately 18.4%, while the plac-

ebo group regained about 2.5% . Consi-
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dering the entire study period, total wei- tions were also observed in hypoxic
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ght loss was approximately 24.3% with

tirzepatide (24) .

SURMOUNT-4 demonstrated the

importance of therapeutic continuity.

After an initial average reduction of

20.9%, participants who remained on

treatment lost an additional 5.5%, while

those transferred to placebo regained

approximately 14.0%. At week 88, the

cumulative loss was 25.3% in the conti-

nued treatment group and 9.9% in the

withdrawal group (25).

In the direct comparison of

SURMOUNT-5, tirzepatide promoted an

average body weight reduction of 20.2%,

while semaglutide 2.4 mg produced a

reduction of 13.7%. At least 25% weight

loss was achieved by 31.6% of participa-

nts treated with tirzepatide and by 16.1%

of those who received semaglutide (30).

Regarding systemic outcomes, tirz-

epatide showed relevant results in obstru-

ctive sleep apnea. In the SURMOUNT-

OSA trials, the reduction in the apnea-

hypopnea index ranged from approximat-

ely 25 to 29 events per hour with tirzepa-

tide, compared with reductions close to

five events per hour with placebo. Reduc-

burden, body weight, systolic blood pre-

ssure, and Creative protein (26).

In metabolic dysfunction-associated

steatohepatitis, resolution of the disease

without worsening of fibrosis occurred in

44%, 56%, and 62% of participants

treated with 5, 10, and 15 mg of tirzepat-

ide, respectively, compared with 10%

with placebo. Improvement of at least one

stage of fibrosis without worsening of

steatohepatitis occurred in approximately

51% to 55% of the tirzepatide groups and

in 30% of the placebo group (27).

In the SUMMIT study, conducted in

patients with obesity and heart failure with

preserved ejection fraction, cardiovascular

death or worsening of heart failure occur-

red in 9.9% of participants treated with

tirzepatide and in 15.3% of those who

received placebo, corresponding to a haz-

ard ratio of 0.62. There was also impro-

vement in symptoms and quality of life

(28).

In the long-term follow-up of parti-

cipants with obesity and prediabetes, type

2 diabetes was diagnosed during treatm-

ent in approximately 1.3% of patients

who received tirzepatide and in 13.3% of

those who received placebo. After the

post-discontinuation observation period,
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the proportions were approximately 2.4% along with weight loss of up to approx-
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and 13.7%, respectively (29).

In SURPASS-CVOT, tirzepatide

was compared with dulaglutide in patie-

nts with type 2 diabetes and atherosclero-

tic cardiovascular disease. Major cardio-

vascular events occurred in 12.2% of

participants treated with tirzepatide and in

13. 1% of those who received dulaglutide.

The hazard ratio was 0.92, demonstrating

cardiovascular non-inferiority, with no

statistically significant superiority (31) .

Triple Agonist GIP/GLP-1/glu-
cagon

The four studies on retatrutide sh-

owed high weight and glycemic efficacy.

In the phase II trial in adults with obesity

or overweight without diabetes, the ave-

rage weight reductions reached approx-

imately 22.8% with 8 mg and 24.2% with

12 mg at 48 weeks, compared with 2.1%

with placebo. The weight-loss trajectory

had not yet reached a plateau by the end

of follow-up (32) .

In patients with type 2 diabetes, the
phase II study showed reductions in
glycated hemoglobin of more than two
percentage points at the highest doses,

imately 16.9% over 36 weeks. Retatrutide

achieved a greater weight reduction than

dulaglutide 1.5 mg used as the active

comparator (33) .

In the study of metabolic steatotic

liver disease, the relative reduction in

hepatic fat content ranged from approx-

imately 42.9% to 82.4% at week 24,

depending on the dose used. At the

highest doses, normalization of hepatic

fat content occurred in up to 86% of

participants (34).

In the phase III trial TRANSCEND-

T2D-1, conducted in people with type 2

diabetes inadequately controlled by diet

and exercise, retatrutide reduced glycated

hemoglobin glycated by

by approximately 1.69, 1.86, and 1.94

percentage points at doses of 4, 9, and 12

mg, respectively, compared with 0.81

percentage point with placebo. Weight

losses were 11.5%, 13.9%, and 15.3%,

versus 2.6% in the placebo group. The

composite endpoint of glycated hemogl-

obin equal to or below 6.5% and loss of

at least 10% was achieved by 41% to

64% of treated participants, compared

with 3% in the placebo group (35).

Safety and Tolerability
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The most frequent adverse events medications were used without associat-
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among the three pharmacological strate-

gies were gastrointestinal, especially na-

usea, diarrhea, vomiting, constipation,

and abdominal discomfort. In general,

these events were mild or moderate in

intensity, occurred more frequently dur-

ing dose escalation, and were more co-

mmon in the intervention groups than in

the control groups.

The studies with liraglutide and

semaglutide reported a higher frequency

of events related to the gallbladder com-

pared with placebo. In SUSTAIN-6,

complications of diabetic retinopathy

were more frequent with semaglutide,

mainly among participants with preexis-

ting retinopathy and rapid reduction of

glycated hemoglobin (5). In the tirzepat-

ide studies, gastrointestinal events also

accounted for the primary cause of disc-

ontinuation, occurring more frequently at

higher doses.

In the retatrutide trials, nausea, dia-

rrhea, and vomiting were the most repor-

ted events. A transient increase in heart

rate was also observed, as well as infre-

quent dysesthesia and biliary events

(32-35). No relevant episodes of severe

hypoglycemia were identified when the

ion with insulin or sulfonylureas.

Summary ofResults

Studies demonstrated a progressive

increase in the magnitude of weight loss

from liraglutide to semaglutide, tirzepat-

ide, and retatrutide. Liraglutide produced

average reductions close to 6% to 8%,

while semaglutide 2.4 mg reached appr-

oximately l5% in people without diabet-

es. Tirzepatide achieved average reduct-

ions of 20% or more in individuals

without diabetes, and retatrutide showed

weight loss of up to 24.2% in a phase II

study.

In people with type 2 diabetes, the

magnitude of weight reduction was gen-

erally lower than that observed in indiv-

iduals without diabetes, although the

glycemic improvements were significant.

Tirzepatide and retatrutide produced re-

ductions in glycated hemoglobin close to

or greater than two percentage points at

the highest doses.

Systemic benefits were more broa-

dly documented with semaglutide and

tirzepatide. Semaglutide showed evidence

of reducing cardiovascular and kidney

events, improving heart failure, osteoart-
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hritis, and activity of metabolic liver

disease. Tirzepatide showed favorable

effects on heart failure, obstructive sleep

apnea, steatohepatitis, and progression of

prediabetes. Retatrutide demonstrated a

marked reduction in liver fat, but it still

did not have published results from large

cardiovascular, kidney, or mortality out-

come trials.

DISCUSSION

The findings of this integrative rev-

iew demonstrate a substantial shift in the

pharmacological treatment of obesity,

marked by the transition from medicati-

ons with moderate weight-impact effects

to therapies capable of producing weight

reductions close to those observed after

some invasive metabolic interventions.

The evolution of liraglutide to semaglut-

ide, followed by the development of

tirzepatide and retatrutide, shows that

progressively broader modulation of inc-

retin and metabolic pathways has enhan-

ced both efficacy on body weight and the

potential to control type 2 diabetes mell-

itus and its systemic complications.

Liraglutide represented a turning

point by demonstrating that GLP-1 rece-

ptor agonism could be used specifically

in the treatment of obesity. The SCALE

studies showed average weight reductions

of approximately 6% to 8%, accompanied

by glycemic and cardiometabolic impr-

ovements in people with and without type

2 diabetes (1,2). Although this magnitude

was lower than that observed with subs-

equent therapies, the results were clinica-

lly relevant, especially considering that

weight losses greater than 5% may alre-

ady be associated with improvements in

metabolic risk factors. The benefit obse-

rved in obstructive sleep apnea also

indicated early on that pharmacological

reduction of adiposity could have an

impact on organ complications related to

excess weight (3).

The clinical relevance of liraglutide

was broadened by the LEADER study,

which demonstrated a reduction in major

cardiovascular events and cardiovascular

mortality in patients with type 2 diabetes

and high cardiovascular risk (4). This

result contributed to changing the under-

standing of GLP-1 agonists, previously

interpreted predominantly as hypoglyc-

emic agents, into a class with the potent-
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ial to modify cardiovascular prognosis.

However, the weight loss observed in

LEADER was relatively modest, sugges-

ting that cardiovascular benefits do not

depend exclusively on weight reduction.

Improvements in inflammation, endothe-

lial function, blood pressure, lipid profile,

myocardial metabolism, and the stability

of atherosclerotic plaque may have cont-

ributed to the clinical effect.

Semaglutide significantly increased

the efficacy of isolated GLP-1 agonism.

In the STEP studies, the 2.4 mg dose

produced an average weight loss of

nearly 15% in adults without diabetes,

substantially outperforming the results

obtained with liraglutide (6,10) . This

superiority may be attributed to differe-

nces in pharmacological potency, half-

life, weekly exposure, and the intensity

of central action on hunger and satiety.

The direct comparison of STEP 8 is

particularly relevant, as it reduces limita-

tions inherent to indirect comparisons

between independent trials and confirmed

greater weight-related efficacy of sema-

glutide compared with liraglutide 3.0 mg

(10) .

Weight loss with semaglutide was

lower in people with type 2 diabetes than

in individuals without diabetes, as shown

by the comparison between the STEP 1

and STEP 2 studies (6,7) . This pattern

was also observed with tirzepatide and

may be explained by different factors,

including greater metabolic resistance,

concomitant use of medications associa-

ted with weight gain, longer disease

duration, impairment of beta-cell functi-

on, and reduced metabolic flexibility.

Even so, semaglutide provided a dual

benefit in this population, combining

weight reduction and improved glycated

hemoglobin.

The duration of treatment proved

decisive for maintaining the response. In

STEP 4, replacing semaglutide with pla-

cebo was followed by a significant reco-

very of weight, whereas continued ther-

apy promoted an additional reduction (8).

STEP 5 showed that the effect can remain

sustained for two years when the medica-

tion is maintained (11). These results

reinforce the understanding of obesity as

a chronic and relapsing disease, in which

the physiological mechanisms that defend

body weight remain active even after a

substantial weight reduction. Stopping

therapy favors the return of hunger,

reduced satiety, and weight regain, simi-
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lar to what can occur after discontinuat-

ion of treatments for other chronic dise-

ases.

The SELECT study provided one of

the most relevant pieces of evidence for

recognizing obesity as an independent

therapeutic factor. A 20% reduction in

major cardiovascular events occurred in

people who were overweight or obese

and had established cardiovascular dise-

ase, but without diabetes (12). This

finding showed that semaglutide’s card-

iovascular benefit is not limited to gly-

cemic control. Weight loss, reduced sys-

temic inflammation, improved blood pr-

essure, lipid profile, and vascular funct-

ion likely contributed in combination to

the outcome.

Renal evidence was also strengthe-

ned by the FLOW study, in which

semaglutide reduced the progression of

chronic kidney disease and cardiovascu-

lar events in patients with type 2 diabetes

(15). This benefit has high clinical rele-

vance, considering the frequent associat-

ion among obesity, diabetes, hypertensi-

on, albuminuria, and progressive loss of

kidney function. However, interpretation

should consider that the population

presented disease renal

predominantly albuminuric and that the

use of sodium-glucose cotransporter type

2 inhibitors did not fully reflect current

treatment patterns in all participants.

The STEP-HFpEF and STEPHFpEF

DM studies demonstrated that semaglut-

ide improved symptoms, functional cap-

acity, and quality of life in patients with

heart failure with preserved ejection frac-

tion associated with obesity (13,14). In

this condition, visceral adiposity, syste-

mic inflammation, plasma volume expa-

nsion, ventricular stiffness, endothelial

dysfunction, and physical limitation con-

tribute to the pathophysiology. The clin-

ical improvement observed suggests that

treating obesity may act directly on

central components of this heart failure

phenotype. However, these studies were

not designed to definitively demonstrate a

reduction in cardiovascular mortality.

The results on the liver, sleep apnea,
and osteoarthritis confirm that obesity
should be analyzed as a multisystem
disease. Semaglutide increased the reso-
lution of steatohepatitis, although it did
not initially show a statistically signific-
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ant improvement in fibrosis (9). This

difference may reflect the fact that redu-

ctions in steatosis and inflammation oc-

cur more quickly than remodeling of

fibrotic tissue. In knee osteoarthritis,

reduced pain and improved function ac-

companied substantial weight loss, poss-

ibly due to decreased mechanical load

and inflammation related to adipose tis-

sue (l6).

Tirzepatide inaugurated a new phase

by combining agonism of the GIP and

GLP-l receptors. The SURPASS studies

showed marked reductions in glycated

hemoglobin, often greater than two per-

centage points, associated with weight

losses greater than those achieved with

active comparators such as semaglutide

l.0 mg and insulin glargine (l8-2l).

GLP-l receptor agonism contributes to

satiety, reduces glucagon, and promotes

glucose-dependent insulin secretion, wh-

ile activity at the GIP receptor may

enhance the insulinotropic response and

modify adipose tissue metabolism. The

exact contribution of each receptor rem-

ains complex, since clinical efficacy de-

pends on the pharmacodynamic balance

between the two pathways.

In SURPASS-2, tirzepatide outper-

formed semaglutide l.0 mg in glycemic

control and weight loss (l9). However,

this comparison should not be interpreted

as equivalence to a head-to-head with

semaglutide 2.4 mg, a dose used specifi-

cally for obesity. This gap was later

addressed by SURMOUNT-5, in which

tirzepatide produced greater weight loss

than semaglutide 2.4 mg (30). Even so,

superiority in weight reduction does not

automatically imply superiority in

prevention

cardiovascular, renal, or mortality.

The SURMOUNT-l trial demonstr-

ated an average loss of up to 20.9% in

individuals without diabetes, a result that

brought drug therapy closer to magnitu-

des traditionally associated with metabo-

lic surgery (22). However, surgery pro-

duces distinct anatomical, hormonal, and

metabolic changes, and comparisons

between these modalities must consider

durability, risks, costs, access, nutritional

effects, and the need for ongoing treat-

ment. Drug therapy offers less invasive-

ness and greater potential for individual-

ization, but its effectiveness depends on

long-term adherence.
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In people with type 2 diabetes,

weight loss with tirzepatide was smaller

than in individuals without diabetes, alt-

hough it remained higher than that seen

with several previous treatments (23).

The combination of weight reduction,

improved glycated hemoglobin, and a

lower need for insulin intensification

makes tirzepatide particularly relevant for

patients in whom obesity and diabetes

perpetuate each other.

The SURMOUNT-3 and

SURMOUNT-4 studies provided impor-

tant information on integration with be-

havioral interventions and on therapeutic

maintenance (24,25). In SURMOUNT-3,

tirzepatide increased the weight loss ach-

ieved after intensive lifestyle interventi-

on, indicating that pharmacotherapy, ap-

propriate diet, physical activity, and be-

havioral support should not be considered

competing strategies. In SURMOUNT-4,

discontinuation was accompanied by su-

bstantial weight regain, whereas contin-

uation resulted in additional weight loss.

As observed with semaglutide, this result

supports the long-term treatment of obes-

ity.

The systemic benefits of tirzepatide
were particularly

expressivos in obstructive sleep apnea.

The reduction of approximately 25 to 29

respiratory events per hour in the

SURMOUNT-OSA studies was greater

than that observed previously with lirag-

lutide (3.26). An important part of this

benefit was probably mediated by loss of

cervical, abdominal, and visceral fat.

However, improvement in airway stabil-

ity and respiratory function may also

have occurred. Tirzepatide should not be

interpreted as an automatic substitute for

continuous positive airway pressure, es-

pecially in severe cases, but it may act as

a complementary etiologic intervention.

In metabolic liver disease, tirzepat-

ide increased both the resolution of

steatohepatitis and the proportion of pat-

ients with improved fibrosis (27). This

result was broader than

the initial signal observed with semaglut-

ide, although differences in population,

duration, dose, and study design prevent a

definitive direct comparison. Weight loss,

improved insulin resistance, reduced lip-

otoxicity, and decreased hepatic inflam-

mation may explain the results.

The SUMMIT study added import-
ant clinical evidence by demonstrating a
reduction in cardiovascular death or wo-
rsening of heart failure in patients with

http://www.revistacientificaipedss.com


24

ISSN: 2764-4006 | www.revistacientificaipedss.com

obesity and preserved ejection fraction

(28) . The effect was driven mainly by a

lower frequency of heart failure worsen-

ing, so it was not possible to claim an

isolated reduction in mortality. Even so,

the study strengthens the hypothesis that

obesity is a central therapeutic target in

this phenotype.

The reduction in the progression

from prediabetes to type 2 diabetes dur-

ing prolonged treatment with tirzepatide

was significant (29). This benefit likely

resulted from the combination of weight

loss, improved insulin sensitivity, redu-

ced demand on beta cells, and incretin

modulation. The increase in cases after

discontinuation, although still lower than

that observed with placebo, shows that

part of prevention depends on maintain-

ing treatment and the weight lost.

In the cardiovascular setting,

SURPASS-CVOT showed noninferiority

of tirzepatide compared with dulaglutide,

but not statistical superiority (31). This

result should be interpreted precisely. The

lack of superiority over a comparator

with recognized cardiovascular benefit

does not equate to the absence of cardio-

protection. The

study confirmed safety

and presented a numerically favorable

estimate, but it did not provide sufficient

evidence to claim a greater reduction in

events compared with dulaglutide.

Retatrutide represents the most rec-

ent stage of the therapeutic evolution

analyzed. Its simultaneous action on GIP,

GLP- 1, and glucagon seeks to combine

reduced food intake, improved glycemic

control, and a potential increase in energy

expenditure. Agonism of the glucagon

receptor may favor fat mobilization and

energy expenditure, but it also requires

pharmacological balance to avoid hyper-

glycemia, excessive loss of lean body

mass, or cardiovascular effects.

In the phase II study in obesity,

retatrutide produced weight loss of up to

24.2%, with no evident plateau at week

48 (32). These results suggest potentially

greater efficacy than earlier therapies, but

they should be interpreted with caution

due to the sample size, the absence of an

active comparator, and the shorter follow-

up duration. The results in type 2 diabetes

confirmed marked glycemic and weight

reduction (33,35), while the liver sub-

study showed a pronounced reduction in

liver fat (34).
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Despite the performance of retatrut-

ide, the maturity of the evidence is still

lower than what is available for semaglu-

tide and tirzepatide. The included studies

did not present results from large cardi-

ovascular, renal, or mortality trials. In

addition, the transient increase in heart

rate, the occurrence of gastrointestinal

events, and reports of sensory changes

should be monitored in larger samples

over longer periods. The magnitude of

weight loss also requires assessment of

risk may result from both the pharmaco-

logical action and rapid weight loss. The

occurrence of complications of retinopa-

thy in SUSTAIN-6 also deserves attent-

ion, especially in patients with preexist-

ing retinopathy and rapid reductions in

glycated hemoglobin (5). This finding

does not indicate directly proven ocular

toxicity, but it reinforces the need for

carefully planned ophthalmologic asse-

ssment and glycemic control in vulnera-

ble individuals.

body composition, as very marked reduc-

tions may involve loss of lean mass in

addition to reduced adipose tissue.

Safety was a common aspect across

the three strategies. Nausea, vomiting,

diarrhea, constipation, and abdominal

discomfort were the most frequent adve-

rse events. In general, they occurred

during dose escalation and were of mild

or moderate intensity. However, they may

Another relevant aspect is hypogly-

cemia. GLP-l agonists, tirzepatide, and

retatrutide have a low intrinsic risk of

hypoglycemia because they stimulate

insulin secretion in a glucose-dependent

manner. However, the risk increases

when they are used in combination with

insulin or sulfonylureas, making it nece-

ssary to review the doses of these medic-

ations during the introduction of incretin-

based therapy.

compromise adherence and lead to trea-

tment interruption. Gradual titration stra-

tegies, nutritional guidance, and clinical

monitoring are relevant to improve tole-

rability.

Events related to the gallbladder
were more frequent in some studies. This

Preserving lean muscle mass should

also be considered. Weight loss involves

loss of adipose tissue and, to a lesser

extent, lean mass. In elderly, frail, or

sarcopenic patients, rapid and intense

reduction can compromise strength, fun-

ctionality, and independence. Thus, ph-

armacotherapy should be accompanied by
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adequate protein intake, resistance train-

ing, and assessment of body composition

when clinically indicated.

Comparisons between different cla-

sses must be carried out with caution. The

trials varied in duration, presence of

diabetes, initial weight, comorbidities,

dose, statistical estimate, intensity of

intervention

behavioral and management of missing

data. Comparing percentages of weight

loss across independent studies can lead

to imprecise conclusions. Direct rando-

mized comparisons have greater validity,

such as STEP 8, SURPASS-2 and

SURMOUNT-5

(10, 19,30).

The greatest weight efficacy obser-

ved with dual and triple agonists does not

reduce the importance of GLP-1–isolated

agonists. Semaglutide has more mature

evidence for cardiovascular and renal

protection, while tirzepatide shows grea-

ter average efficacy on weight and gly-

cemia and growing evidence in heart

failure, sleep apnea, and liver disease.

Retatrutide has the greatest weight poten-

tial observed in the database, but still

lacks prolonged confirmation of safety

and benefit on major clinical outcomes.

The selection of therapy should

consider

the patient’s individual profile, including

the severity of obesity, the presence of

diabetes, cardiovascular disease, kidney

disease, heart failure, liver disease, sleep

apnea, risk of sarcopenia, tolerability,

preferences, access, and feasibility of

long-term maintenance. There is no sin-

gle strategy suitable for all patients.

Greater weight loss is not the only

therapeutic criterion, especially when the

clinical priority is cardiovascular or renal

protection.

This review highlights as strengths

the inclusion of 35 primary studies, the

predominance of randomized trials, the

presence of active comparisons, and the

assessment of outcomes beyond body

weight. Incorporating cardiovascular,

renal, hepatic, respiratory, functional, and

osteoarticular studies made it possible to

analyze obesity as a systemic disease.

Among the limitations, the hetero-
geneity of the studies stands out, which
prevented direct quantitative comparison.
Most trials were funded by the manufac-
turers of the drugs, a frequent circumst-
ance in pharmaceutical development, but
one that requires attention to transparen-
cy, selective reporting, and the publicat-
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ion of negative results. Some populations

were underrepresented, and several stud-

ies had an insufficient duration to assess

rare safety events, mortality, and maint-

enance over periods longer than five

prevent cardiovascular and renal events,

improve

systemic complications, preserve

functionality,present acc ceptable safety and

maintain long-term results.

years.

Another limitation involves the sc-

arcity of data on use in clinical practice,

where adherence, access, cost-related in-

terruptions, unavailability, incomplete ti-

tration, and a higher burden of comorbid-

ities may reduce the effectiveness obse-

rved in trials.

There are also gaps regarding strategies

after discontinuation, transition between

medications, combinations with metabo-

lic surgery, effects on bone and muscle

mass, safety in frail populations, and

implications of prolonged use.

Taken together, the findings indicate

that incretin-based pharmacotherapy pro-

foundly changed the treatment of obesity.

The progression from isolated GLP-l

agonism to dual GIP/GLP-l agonism and

triple GIP/GLP-l/glucagon agonism ex-

panded the magnitude of weight loss and

metabolic benefits. However, the clinical

value of these therapies should be deter-

mined not only by the percentage of

weight reduction, but also by the ability to

CONCLUSION

The findings of this integrative rev-

iew demonstrated that pharmacotherapy

for obesity undergoes a substantial cha-

nge, driven by the evolution of isolated

GLP-l receptor agonists toward dual

GIP/GLP-l agonism and triple GIP/

GLP-l/glucagon agonism strategies. This

progression significantly expanded the

magnitude of weight loss and glycemic

control, while also showing clinical rep-

ercussions across cardiovascular, renal,

hepatic, respiratory, musculoskeletal, and

functional systems.

Liraglutide established the feasibil-

ity of GLP-l receptor agonism as a

specific treatment for obesity, producing

clinically relevant weight reduction and

metabolic benefits. Semaglutide expan-

ded this efficacy, achieving mean losses

close to l5% in people without diabetes

and providing strong evidence of reduced

http://www.revistacientificaipedss.com


28

ISSN: 2764-4006 | www.revistacientificaipedss.com

cardiovascular events, renal protection,

improved heart failure with preserved

ejection fraction, reduced activity of

metabolic fatty liver disease, and impro-

ved pain and function in patients with

obesity-associated osteoarthritis.

Tirzepatide showed greater average

efficacy on body weight and glycated

hemoglobin, with losses exceeding 20%

in individuals without diabetes and strong

results in people with type 2 diabetes. Its

effects extended to obstructive sleep

apnea, steatohepatitis with fibrosis, heart

failure associated with obesity, and a

reduction in the progression of prediabe-

tes to type 2 diabetes. Although it has

demonstrated safety

cardiovascular versus dulaglutide, supe-

riority over this comparator was not

confirmed. for events

major cardiovascular.

Retatrutide showed the highest per-

centages ofweight loss among the studies

analyzed, along with a marked reduction

in glycated hemoglobin and liver fat

content. However, the evidence available

remains less mature than that for semag-

lutide and tirzepatide. The lack of conso-

lidated results from large cardiovascular,

renal, and mortality trials prevents its

high weight-loss efficacy, at present,

from being interpreted as a definitive

overall systemic clinical benefit.

Withdrawal studies demonstrated

that discontinuation of semaglutide or

tirzepatide was accompanied by a signif-

icant recovery of body weight. This result

confirms that obesity has a chronic and

relapsing nature and that pharmacological

treatment should be planned as a long-

term strategy, combined with nutritional

interventions, physical activity, and sup-

port behavioral and

multidisciplinary follow-up. The therap-

eutic response should not be assessed

exclusively by the percentage of weight

lost, but also by improvement in comor-

bidities, functional capacity, quality of

life, and the risk ofmajor clinical events.

The events adverse

gastrointestinal were the main limitation

to tolerability among the therapies ana-

lyzed. Biliary events were also observed,

as well as the need to pay attention to

diabetic retinopathy in susceptible patie-

nts, the risk of hypoglycemia when the
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medications were used together with

insulin or sulfonylureas, and concern

about preserving muscle mass during

intensive weight losses. Thus, prescribing

should be individualized and include

gradual titration, periodic clinical asses-

sment, nutritional guidance, and encour-

agement of resistance training.

The choice between isolated, dual, or

triple agonists should consider the severity

of obesity, the presence of type 2 diabetes,

cardiovascular disease, chronic kidney

disease, heart failure, liver disease, sleep

apnea, frailty, risk of sarcopenia, tolerabi-

lity, access, and the possibility of mainta-

ining treatment. Greater weight-loss effi-

cacy does not necessarily imply greater

cardiovascular or renal protection; there-

fore, clinical decisions must integrate the

quality and maturity of the available

evidence for each outcome.

It is concluded that GLP-l receptor

agonists and the dual GIP/GLP-l agonist

have already significantly changed con-

temporary obesity treatment and its co-

mplications. Triple agonism is a promis-

ing perspective, but it still depends on

confirmation of safety and efficacy in the

long term. Future studies should clarify

the durability of benefits, effects on

mortality, body composition, bone and

muscle health, and strategies after treat-

ment interruption, transition between

medications, application in underrepres-

ented populations, and effectiveness in

clinical practice. Consolidating this evi-

dence may expand personalized obesity

treatment and strengthen its recognition

as a systemic disease that requires cont-

inuous, integrated, and risk-based care.
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