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Glucagon-Like Peptide-1 Receptor Agonists in People  
With Human Immunodeficiency Virus: An Expanded  

Meta-Analysis of Metabolic Outcomes

Thomas Barnett

Abstract

Background: As a consequence of modern antiretroviral therapy 
(ART) regimens, people with human immunodeficiency virus (HIV) 
are disproportionately affected by weight gain and associated cardio-
metabolic comorbidities. Although glucagon-like peptide-1 receptor 
agonists (GLP-1 RAs) have emerged as efficacious weight loss modali-
ties among the general population, little is known regarding the safety 
and efficacy among people with HIV undergoing treatment with ART.

Methods: This study extended previous meta-analytic work evalu-
ating the metabolic efficacy of GLP-1 RAs in people with treated 
HIV, due to a paucity of included studies under the initial protocol. 
A total of 10 studies, including both clinical trials and retrospective 
observational data, were analyzed to assess changes in weight, body 
mass index (BMI), and hemoglobin A1c (HbA1c). Meta-analyses 
were performed using random-effects models with robust analyses 
for heterogeneity and bias, as well as moderator analyses.

Results: GLP-1 RA use was associated with a statistically significant 
reduction in weight (dunbiased = -0.687, 95% confidence interval (CI): 
-0.908 to -0.467; P < 0.001), BMI (dunbiased = -0.693, 95% CI: -1.008 
to -0.378; P < 0.001), and HbA1c (dunbiased = -0.539, 95% CI: -0.727 
to -0.352; P < 0.001). Significant heterogeneity was observed across 
all outcomes, though publication bias was not consistently supported. 
Moderator analyses revealed greater weight and BMI reductions in 
clinical trials and in studies with a lower proportion of participants with 
type 2 diabetes (T2D). Dulaglutide use was associated with blunted 
effects across weight and BMI outcomes compared to semaglutide and 
liraglutide. Notably, semaglutide use did not yield significantly greater 
metabolic improvements relative to other GLP-1 RAs. Correlational 
analyses supported the role of T2D status and dulaglutide use in moder-
ating treatment response. These findings align with existing data in the 
general population, where non-diabetic individuals and certain GLP-1 
RAs (e.g., semaglutide) typically show greater efficacy.

Conclusions: Given the emerging concern around ART-induced 

weight gain and associated cardiometabolic risk, GLP-1 RAs may 
offer a promising therapeutic strategy in this high-risk population. 
Further research is needed to evaluate long-term safety, optimal agent 
selection, and patient-level predictors of treatment response.

Keywords: GLP-1 agonists; HIV; Weight loss; Antiretroviral thera-
py; INSTI; Semaglutide

Introduction

In the modern era of antiretroviral therapy (ART), people with 
human immunodeficiency virus (HIV) have continued to expe-
rience a relative increase in life expectancy, now comparable to 
that of the general population [1]. As a result, cardiometabolic 
comorbidities have emerged as leading contributors to long-term 
morbidity and mortality in this population [2-5]. Certain ART 
regimens, particularly those including integrase strand transfer 
inhibitors (INSTIs), the nucleoside reverse transcriptase inhibi-
tor (NRTI) tenofovir alafenamide (TAF), and select protease in-
hibitors, have been independently associated with weight gain 
compared to other ART regimens and age-related weight gain 
among the general population [6-9]. Consequently, people with 
treated HIV may also be disproportionately affected by increas-
es in insulin resistance, type 2 diabetes (T2D), and atheroscle-
rotic cardiovascular disease (ASCVD) [2-5]. Given that HIV 
infection has been independently associated (i.e., with or with-
out ART) with increased risk for cardiometabolic comorbidities, 
these iatrogenic effects have sparked increased attention toward 
risk-mitigating strategies that can be safely co-administered in 
the context of ART [10, 11].

Glucagon-like peptide-1 receptor agonists (GLP-1 RAs) 
have demonstrated significant efficacy in improving glycemic 
control and inducing weight loss in the general population [12, 
13]; resultantly, these drugs have been increasingly used in 
recent years to treat obesity and T2D [14, 15]. However, the 
safety and effectiveness of GLP-1 RAs have not been suffi-
ciently evaluated in people with HIV. Several factors, such as 
altered hepatic metabolism, ART-induced enzymatic changes, 
and immune activation, could plausibly influence GLP-1 RA 
pharmacodynamics in this population despite differences in 
metabolic clearance (e.g., CYP450-mediated oxidation vs. 
enzymatic degradation and renal excretion) [16, 17]. Moreo-
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ver, regulatory data on the concomitant use of ART and GLP-1 
RAs are limited, and formal clinical guidelines for GLP-1 RA 
use in people with HIV have not yet been established.

A prior systematic review and meta-analysis evaluated the 
limited but emerging body of literature on GLP-1 RAs in this 
population, analyzing metabolic outcomes (i.e., weight, body 
mass index (BMI), hemoglobin A1c (HbA1c)) across five stud-
ies [18]. That review noted modest to strong effects for weight 
loss and glycemic improvement but was ultimately constrained 
by a small number of applicable studies and considerable meth-
odological heterogeneity. Additionally, the first review suggest-
ed a non-significant effect of INSTI use on GLP-RA efficacy, 
and that semaglutide elicited superior metabolic outcomes ver-
sus other GLP-1 RAs (i.e., dulaglutide, exenatide, liraglutide, 
tirzepatide). However, it was postulated that the study heteroge-
neity may have confounded these outcomes. To further contex-
tualize and extend these findings, this follow-up analysis incor-
porates five additional sources, including three peer-reviewed 
observational studies and two conference abstracts with pre-
liminary study data, identified through structured and extensive 
searches on Google Scholar, Google, and through analysis of 
pre-existing literature reviews. Though not identified via formal 
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) methodology as used in the initial study, 
these additional sources add clinical relevance and breadth to an 
otherwise sparse evidence base, which is particularly important 
given the vast increase in GLP-1 RA use since obtaining US 
Food and Drug Administration (FDA) approval to treat over-
weight and obese individuals without T2D [15].

The primary aim of this extended analysis was to char-
acterize and validate the effects of GLP-1 RAs on metabolic 
outcomes in people with treated HIV, including weight, BMI, 
and HbA1c, across a broader range of real-world and experi-
mental settings. This analysis does not repeat the full system-
atic review process but instead builds upon previously estab-
lished methods to further delineate the therapeutic potential 
and limitations of GLP-1 RAs in the context of HIV-related 
care. Because two included sources were conference abstracts, 
their preliminary nature introduces inherent limitations related 
to data completeness and peer-review status. However, their 
inclusion offers clinically relevant insight into a rapidly evolv-
ing therapeutic area with limited data.

Materials and Methods

Study design and objectives

This study extends a previously published systematic review 
and meta-analysis, which synthesized human clinical data on 
GLP-1 RA use in people with HIV [18] across five studies [19-
23]. The current analysis incorporates five additional studies, 
each identified after the original review period, selected to pro-
vide further insight into the metabolic efficacy of GLP-1 RAs 
in this population [24-28]. The primary outcomes evaluated 
were changes in weight, BMI, and HbA1c. The primary objec-
tive was to describe and quantify the overall metabolic effects 
of GLP-1 RAs in people with HIV across a larger sample of 

studies and individuals. The secondary objective was to further 
scrutinize covariates identified in the initial analysis that may 
influence the use of GLP-1 RAs in this population, such as 
baseline BMI, INSTI use, and GLP-1 RA variance.

Search strategy and study inclusion

The original systematic search was conducted using PubMed 
and ClinicalTrials.gov through January 2025, following PRIS-
MA 2020 guidelines, as described in the initial study [18]. In the 
current study, additional sources were identified via pre-exist-
ing literature reviews, as well as extensive manual searches of 
Google Scholar (for publications) and Google (for publications 
or conference abstracts) using combinations of the terms: “GLP-
1 agonist,” “HIV,” “antiretroviral therapy,” “semaglutide,” “lira-
glutide,” “dulaglutide,” “tirzepatide,” and “tirzepatide.” Inclu-
sion criteria were: 1) original clinical data on humans with HIV 
receiving GLP-1 RAs; 2) reported outcomes related to weight, 
BMI, or HbA1c; 3) no confounding from additional antihyper-
glycemics in aggregate analyses; and 4) available data could 
be restructured uniformly into mean and standard deviation. 
Five additional studies (three peer-reviewed, two conference 
abstracts) were included, and one additional study (conference 
abstract) was excluded from this analysis due to a lack of com-
parable data (i.e., only contrast-level data instead of absolute 
changes) [29]. The five additional studies were not included in 
the original analysis due to either the date of publication, ex-
clusion based on pre-specified criteria at that time (e.g., peer-
reviewed research), or because they were unavailable on the 
PubMed database used for the initial study.

Data extraction and synthesis

Data from the five additional studies were extracted manually. 
All data were collected and organized using Microsoft Excel. 
Collected data were reorganized into mean and standard devia-
tion to align outcomes with those included in the original meta-
analysis. Where appropriate, weighted averages were calculated 
and stratified by drug class or study type. All data analysis was 
conducted using Jamovi (V 2.6.26.0), an open-access analysis 
platform built upon R programming. The esci module was used 
to establish the effect size for each study and outcome, and to 
conduct the initial moderator analyses. The MAJOR module was 
used for meta-analysis of primary outcomes and moderators us-
ing established effect sizes, including the creation of forest plots.

After organizing the three primary outcomes (weight 
change, BMI, HbA1c) into mean and standard deviation, all 
values were initially analyzed and reformatted into a bias-ad-
justed effect size (Cohen’s d (dunbiased), or Hedge’s g) using 
a random-effects model to account for study heterogeneity. 
These effect sizes then underwent meta-analysis to evaluate the 
cumulative effect, alongside further evaluation of heterogene-
ity and study bias. Heterogeneity significance was established 
based on composite scores via Tau, Tau2, I2, H2, R2, and Q 
values. Study bias was evaluated using Fail-Safe N, Kendall’s 
Tau, and Egger’s tests. For moderator analyses, variables were 
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stratified based on median values and/or subjective thresholds 
based on industry standards (e.g., considering a BMI of 30 for 
obesity) or practicality (e.g., for INSTI use; semaglutide use in 
pooled studies) and the availability of data from the included 
studies. For example, INSTI use was stratified using over or 
under 50% (the majority of participants) in the moderator anal-
ysis for weight change; however, this analysis was not possible 
for BMI or HbA1c due to a limited sample and therefore, was 
adjusted to the median value of 82.4%. A similar approach was 
used when analyzing baseline BMI as a moderator. Moderator 
meta-analysis was subsequently conducted to visualize the in-
fluence of six moderators. Lastly, regression analysis was con-
ducted to identify any notable correlations between descriptive 
variables and the three primary study outcomes.

Ethical considerations

This study serves as an extension of previously approved sec-
ondary research and does not involve the collection or use of 
any new or identifiable data. All data were extracted from pub-
licly available, peer-reviewed sources. The study remains con-
sistent with the original Institutional Review Board-exempt 
protocol approved by the Keiser University Institutional Re-
view Board in the initial study.

Results

In total, 10 studies underwent meta-analysis. Of the three pri-
mary outcomes, only weight change (kg) could be evaluated 
using all 10 studies. BMI was evaluated across seven studies, 
and HbA1c in nine. These studies collectively included 889 
people with HIV, both with and without T2D. Studies exhib-
ited considerable variance across baseline population charac-
teristics (Table 1).

Overall, GLP-1 RA use demonstrated a statistically sig-
nificant reduction in weight (kgs) across all studies (dunbiased 
-0.687; 95% confidence interval (CI): -0.908 to -0.467; P < 
0.001). Of note, composite study heterogeneity was statisti-
cally significant (P < 0.001) for this parameter; no statistically 
significant publication bias was reported. Notably, all 10 stud-
ies demonstrated a negative effect (reduction in weight), with 
only one study [19] exhibiting a positive variance (Fig. 1).

Across seven studies, a statistically significant reduction in 
BMI was observed (dunbiased -0.693; 95% CI: -1.008 to -0.378; 
P < 0.001). As with weight change, significant heterogeneity 
was demonstrated (P < 0.001), but with no statistically signifi-
cant evidence of publication bias. All seven studies exhibited 
a negative overall effect (reduction in BMI), with two studies 
recording positive variance (Fig. 2) [19, 24].

Change in HbA1c was evaluated to assess the metabolic 
efficacy of GLP-1 RAs with or without weight loss. Across 
nine studies, a statistically significant negative effect on 
HbA1c was observed (Fig. 3) (dunbiased -0.539; 95% CI: -0.727 
to -0.352; P < 0.001). Like both weight-related outcomes, 
HbA1c was associated with statistically significant heteroge-
neity (P < 0.001). Egger’s test suggested potential publication Ta
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bias (P < 0.05); however, neither the Fail-Safe N nor Kendall’s 
Tau tests supported this result.

Secondary analyses

Moderator analysis was conducted independently across all 
three main metabolic outcomes; covariates included study type 

(i.e., clinical trial versus observational), baseline BMI, T2D 
status, INSTI use, and semaglutide use. For weight change 
(kg), a statistically significant effect was observed for study 
type (P < 0.001) and INSTI use (P < 0.05), with greater weight 
loss observed in clinical trials, and in studies in which more 
than 50% of the participants used an INSTI-based ART regi-
men. A trend towards greater weight loss was observed in stud-
ies with fewer diabetics (P = 0.093), with BMI greater than 31 

Figure 1. Forest plot: weight change (kg). The forest plot illustrates the random-effects meta-analysis model for weight change 
(kg) associated with GLP-1 RAs among people with HIV. Values are presented as effect sizes (dunbiased) and 95% confidence 
intervals. HIV: human immunodeficiency virus; GLP-1 RAs: glucagon-like peptide-1 receptor agonists; RE: random effects.

Figure 2. Forest plot: BMI change. The forest plot illustrates the random-effects meta-analysis model for BMI change associated 
with GLP-1 RAs among people with HIV. Values are presented as effect sizes (dunbiased) and 95% confidence intervals. HIV: hu-
man immunodeficiency virus; GLP-1 RAs: glucagon-like peptide-1 receptor agonists; BMI: body mass index; RE: random effects.
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(P = 0.073), and those who did not use the GLP-1 RA dula-
glutide (P = 0.054). Semaglutide use was not associated with a 
significant effect on weight (kg) (Fig. 4).

For BMI, a significant effect was observed for study type (P 
< 0.05) and T2D status (P < 0.05), with greater weight loss asso-
ciated with clinical trials and studies involving fewer individuals 
with T2D. Moreover, dulaglutide demonstrated a significant ef-

fect on BMI (P < 0.05), favoring alternative GLP-1 RAs (Fig. 5). 
Neither baseline BMI, INSTI use, nor semaglutide was associat-
ed with a significant effect on BMI; however, due to the absence 
of three studies, the baseline BMI and INSTI use thresholds 
were higher (median values) than those used for weight change, 
with BMI of 34.2 kg/m2 and INSTI use of 82.4%, respectively.

Only study type was associated with a significant effect 

Figure 3. Forest plot: HbA1c change. The forest plot illustrates the random-effects meta-analysis model for HbA1c change as-
sociated with GLP-1 RAs among people with HIV. Values are presented as effect sizes (dunbiased) and 95% confidence intervals. 
HIV: human immunodeficiency virus; GLP-1 RAs: glucagon-like peptide-1 receptor agonists; HbA1c: hemoglobin A1c; RE: ran-
dom effects.

Figure 4. Moderator effect sizes for weight (kg). The forest plot illustrates the random-effects meta-analysis model for moderators 
of weight change (kg) associated with GLP-1 RAs among people with HIV. Values are presented as effect sizes (dunbiased) and 
95% confidence intervals. HIV: human immunodeficiency virus; INSTI: integrase strand transfer inhibitor; GLP-1 RA: glucagon-
like peptide 1 receptor agonist; RE: random effects.
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on HbA1c (P < 0.001), which continued to favor clinical trials 
over observational studies. Semaglutide use, dulaglutide use, 
T2D status, baseline BMI, and INSTI use had no notable effect 
on HbA1c (Fig. 6).

Correlations

To further review relationships between the primary metabolic 

outcomes and covariates, correlations were analyzed between 
each primary outcome and study duration, percent of par-
ticipants with T2D, baseline BMI, percent male participants, 
percent female participants, mean age, percent of participants 
using an INSTI, percent of participants using semaglutide, per-
cent of participants using dulaglutide, and percent of partici-
pants using liraglutide. For weight gain, a significant positive 
correlation was observed with the percentage of participants 
with T2D (r = 0.752; P < 0.05) and the percentage of partici-

Figure 6. Moderator effect sizes for HbA1c. The forest plot illustrates the random-effects meta-analysis model for moderators 
of HbA1c change associated with GLP-1 RAs among people with HIV. Values are presented as effect sizes (dunbiased) and 95% 
confidence interval. HIV: human immunodeficiency virus; INSTI: integrase strand transfer inhibitor; BMI: body mass index; GLP-1 
RA: glucagon-like peptide 1 receptor agonist; HbA1c: hemoglobin A1c; RE: random effects.

Figure 5. Moderator effect sizes for BMI. The forest plot illustrates the random-effects meta-analysis model for moderators of BMI 
change associated with GLP-1 RAs among people with HIV. Values are presented as effect sizes (dunbiased) and 95% confidence 
intervals. HIV: human immunodeficiency virus; INSTI: integrase strand transfer inhibitor; BMI: body mass index; GLP-1 RA: 
glucagon-like peptide 1 receptor agonist; RE: random effects.
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pants using dulaglutide (r = 0.643; P < 0.05). Similar correla-
tions were established between BMI and T2D (r = 0.824; P < 
0.05) and the percentage of participants using dulaglutide (r = 
0.818; P < 0.05). For HbA1c, a significant positive correlation 
was only observed with percent of male participants (r = 0.677; 
P < 0.05).

Discussion

This updated meta-analysis provides the most current synthe-
sis of GLP-1 RA efficacy among people with HIV, specifically 
aiming to validate pre-established effects on weight change, 
BMI, and HbA1c. With the inclusion of five additional stud-
ies beyond those assessed in the original systematic review 
and meta-analysis, this update offers invaluable context into 
the use of GLP-1 RAs in a population increasingly affected by 
obesity and related cardiometabolic comorbidities.

Consistent with prior findings, GLP-1 RA use was associ-
ated with statistically significant reductions in weight, BMI, 
and HbA1c. Notably, all 10 studies demonstrated a reduction 
in body weight, with effect sizes falling within a moderate-to-
large range, reinforcing the reliability and reproducibility of 
this outcome despite differences in study design and population 
characteristics. This effect remained significant despite notable 
heterogeneity across the studies included and their associated 
outcomes. The magnitude and directional effect of GLP-1 RAs 
on BMI mirrored that of weight loss, further supporting the 
efficacy of these agents. Moreover, the observed reduction in 
HbA1c across nine studies further supports the dual metabolic 
benefit of GLP-1 RAs in this population, including in studies 
that enrolled participants without T2D. The substantial hetero-
geneity recorded across outcomes likely reflects differences 
in study design (e.g., study type, sample size, follow-up du-
ration), demographic characteristics (e.g., baseline BMI, gen-
der, T2D prevalence), and pharmaceutical variations, as well 
as unmeasured confounding inherent to aggregated data. Be-
cause these factors cannot be modeled simultaneously without 
individual-level data, the random-effects approach was used to 
more appropriately account for this between-study variability. 
Although substantial heterogeneity was observed, the consist-
ently negative direction and moderate-to-large magnitude of 
effect sizes across nearly all studies support the robustness of 
the observed metabolic benefits.

Moderator analyses identified notable trends based on 
study type, T2D status, INSTI use, and dulaglutide use. Across 
all three primary endpoints, clinical trials demonstrated sig-
nificantly greater effects than retrospective studies, suggesting 
that study design may meaningfully influence perceived effi-
cacy. The current study added a third clinical trial, albeit with 
preliminary data, which reinforced trends observed in the ini-
tial analysis despite a modest study duration (12 weeks) [27]. 
The improved efficacy in clinical trials may be due to selection 
criteria, adherence monitoring, or data completeness; however, 
these results also raise questions about the translational gap 
between clinical trial efficacy and real-world effectiveness in 
people with HIV.

Another key finding was the association between T2D sta-

tus and attenuated weight and BMI reductions. Studies with 
a higher proportion of participants with T2D trended toward 
smaller treatment effects, a finding also supported by corre-
lation analyses. The blunted efficacy of GLP-1 RAs toward 
weight loss among diabetics is consistent with data observed 
among people without HIV [12, 30]. Thus, GLP-1 RAs may 
have particular value in non-diabetic people with HIV, who 
may continue to be otherwise underserved by pharmacologic 
weight management strategies, based on reported trends of 
GLP-1 RA use among diabetics with HIV [31].

Interestingly, INSTI use appeared to moderate greater 
reductions in weight, contrasting the original analysis, which 
demonstrated no significant difference in weight loss between 
INSTI-based regimens and non-INSTI-based regimens. Al-
though data are limited to suggest a definitive effect between 
INSTI use and weight loss, this finding suggests that GLP-
1 RAs could be a foundational intervention to counteract the 
known associations between INSTIs and weight gain, par-
ticularly in real-world settings. However, because this mod-
eration effect was established based on study-level rather than 
patient-level data, it should not be interpreted as a causal or 
regimen-specific interaction; instead, it may reflect differences 
in underlying cohort characteristics that cannot be accounted 
for without individual-level adjustment. Additional studies are 
needed to confirm the moderating effect of INSTI-based ART 
regimens on GLP-1 RA efficacy, particularly considering the 
widespread use of INSTIs in first-line HIV therapy [32]. Im-
portantly, future studies should more thoroughly stratify the 
specific INSTI used, given demonstrated differences in weight 
gain after ART initiation between modern INSTIs such as do-
lutegravir (DTG) and raltegravir [7, 33].

Dulaglutide use was also associated with weaker effects 
on both weight and BMI when compared to other GLP-1 
RAs, a pattern that emerged in both moderator and correla-
tion analyses. These data may support the evolving preference 
for longer acting and more potent agents (e.g., semaglutide) in 
managing body weight and glycemic efficiency. This relation-
ship was not directly observed in the initial meta-analysis but 
supports data among the general population demonstrating im-
proved metabolic outcomes with semaglutide or other GLP-1 
RAs compared to dulaglutide [34, 35]. However, it should be 
noted that the use of semaglutide did not independently moder-
ate outcomes in this analysis. Yet, semaglutide’s once-weekly 
dosing structure also offers a practical advantage over daily 
dulaglutide or liraglutide for people with HIV, who often face 
a daily pill burden. Notably, tirzepatide remains understudied 
in people with HIV, but limited data have demonstrated non-
inferior outcomes to semaglutide among this population [23].

Finally, the correlation between HbA1c reduction and per-
centage of male participants (r = 0.677) warrants further in-
vestigation. Whether this reflects biological sex differences in 
drug metabolism, ART interaction, or unmeasured behavioral 
factors (e.g., medication adherence, diet, activity level) is cur-
rently unclear.

The available studies primarily reflect cohorts from high-
income settings and include a higher proportion of older and 
male participants, and those on INSTI-based regimens, which 
may limit generalizability to younger individuals, women, or 
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people with HIV in low- and middle-income countries, where 
metabolic risk profiles and ART patterns may differ. Yet, the to-
tality of these findings is especially relevant given ongoing con-
cerns regarding weight gain in people with HIV. Weight increas-
es of clinical significance have been observed for up to 2 years 
following initiation of certain antiretroviral drugs, most notably 
with bictegravir, DTG, and TAF [6, 7, 8, 9, 33]. While these 
drugs are now among the most widely prescribed, the long-term 
metabolic implications of sustained or cumulative ART-related 
weight gain are unknown with these agents, largely due to more 
recent (as recent as 2018) FDA approvals [36]. It is plausible, 
however, that excess weight contributes to a compounded risk 
of cardiometabolic comorbidities, including T2D and ASCVD, 
among people with HIV over time, given known associations 
between ART and increased risk of such morbidities.

Although lifestyle modification (e.g., physical activity, 
dietary intervention) should remain the first-line recommenda-
tion, existing data suggest that many people with HIV do not 
initiate or sustain meaningful behavioral changes to success-
fully manage body weight despite a majority (96%) acknowl-
edging the health benefits [37]. In this context, GLP-1 RAs 
may serve as an effective short- or intermediate-term interven-
tion to counteract ART-associated weight gain. Several studies 
in this analysis reported weight loss exceeding 5 kg in 1 year 
or less; weight loss of this magnitude may offer a clinically 
meaningful reduction that could be especially valuable when 
implemented early in the trajectory of weight gain. Moreover, 
emerging evidence also suggests a potential mortality benefit 
associated with GLP-1 RA use among certain high-risk sub-
groups of people with HIV, potentially reflecting improve-
ments in cardiometabolic profiles; however, these findings 
require confirmation in prospective studies and in analyses 
stratified by cardiovascular risk factors [38].

Unlike ART, weight loss pharmacotherapy with GLP-1 RAs 
does not require lifelong use; short courses may be sufficient to 
achieve or maintain weight loss targets in clinically appropriate 
patients. Given the escalating use of GLP-1 RAs in the general 
population and the mounting metabolic challenges faced by in-
dividuals with HIV, further research is needed to identify opti-
mal patient selection criteria, treatment durations, and long-term 
outcomes in this unique context. Moreover, further reporting on 
adverse effects is necessary to better understand the likelihood 
and severity of effects for people with HIV. Although data re-
main vastly limited, some immunologic and hepatic alterations 
have been reported in this population [18].

Conclusions

This is the largest meta-analytic assessment to date of GLP-1 
RA effects on weight, BMI, and HbA1c in people with HIV, 
integrating both peer-reviewed and emerging clinical data. The 
findings reinforce consistent metabolic benefit across meta-
bolic outcomes observed in the initial meta-analysis. Although 
overall metabolic benefit was observed, the findings support 
superior outcomes in clinical trial settings, among non-diabet-
ics, and with alternatives to dulaglutide (e.g., semaglutide, lira-
glutide). Importantly, this study reinforced favorable metabolic 
outcomes with GLP-1 RA regardless of ART class used, with 

some evidence suggesting improved weight loss outcomes in 
the context of INSTIs. These insights may help clarify when 
and for whom GLP-1 RAs may offer the greatest metabolic ad-
vantage in the context of HIV, particularly considering grow-
ing concerns about ART-associated weight gain.

As people with HIV live longer, the need for therapies 
that mitigate secondary cardiometabolic risk without impos-
ing long-term medication burden or cost barriers has become 
increasingly important. GLP-1 RAs, especially once-weekly 
formulations like semaglutide, offer a time-efficient and po-
tentially high-impact option to counteract ART-associated 
weight gain, which is increasingly recognized as a chronic 
consequence of ART. Although long-term safety data remain 
limited for GLP-1 RAs in this population, short-to-intermedi-
ate term interventions may be sufficient to attenuate the com-
pounding risks of obesity, T2D, and ASCVD in this popula-
tion. Moreover, the existing data suggest relative safety for up 
to 25 months of GLP-1 RA use. As data on newer GLP-1 RA 
agents (e.g., tirzepatide) become more available, additional 
research should evaluate their comparative effectiveness and 
factors affecting real-world implementation, including cost, 
access, practical limitations, and regulatory considerations, 
specifically in the context of HIV care.
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