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Abstract

Background/Objectives: People living with HIV (PLWH) who undergo prolonged an-
tiretroviral therapy (ART) may experience weight gain as a potential side effect. Many of
these individuals are prescribed glucagon-like peptide 1 (GLP-1) receptor agonists (RAs),
or dual GLP-1 and glucose-dependent insulinotropic polypeptide (GIP) RAs, which are
known for their weight-reducing effects and positive impact on metabolic health. How-
ever, studies investigating their effects on PLWH are limited. Methods: We conducted
a retrospective study at a public hospital in the Bronx, New York, among PLWH with
obesity and/or type 2 diabetes mellitus (T2DM) prescribed GLP-1 or dual GLP-1/GIP
RAs between August 2020 to March 2024. We collected baseline measurements of weight,
body mass index (BMI), glycated hemoglobin (HbA1lc), and lipid panel, before and after
initiation of treatment, to assess the potential metabolic changes associated with the therapy.
Logistic regression was used to analyze the factors associated with reductions in HbAlc
and weight. Results: A total of 202 patients were included in the final study, with a mean
duration of 24.2 months of GLP-1 or GLP-1/GIP RA therapy. A mean HbAlc reduction
of 1.0% (p < 0.001), a mean BMI reduction of 0.7 kg/m? (p < 0.001), and an average mean
weight loss of 3.55% were observed. In the univariate analysis, the duration of GLP-1 or
GLP-1/GIP RA use was the only factor independently associated with HbAlc reduction
greater than 1% (p = 0.027). However, no correlation was found between the duration of
their use and the percentage of weight loss (p = 0.126). Insulin use was associated with

ncieckioriodates ‘ less weight loss (p = 0.048), while younger age was associated with greater weight loss
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with reductions in HbAlc greater than 1%. These findings encourage GLP-1 RA-related

This article is an open access article

treatment for PLWH with obesity and/or T2DM. Further prospective studies with larger
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1. Introduction

Human immunodeficiency virus (HIV) infection has historically been linked to de-
creased food intake, malabsorption, and nutritional deficiencies due to high metabolic
demands and increased protein turnover. However, obesity rates among people living with
HIV (PLWH) have risen, particularly in regions like the USA. Hyperphagia may act as a
compensatory response to the hypermetabolic state associated with HIV [1].

Contrary to earlier beliefs, both developing and developed countries are experiencing
rising obesity rates among PLWH [2,3], particularly among women and those with lower
socioeconomic status [4-6]. Initiation of antiretroviral treatment (ART) can enhance appetite,
giving rise to weight maintenance, and nutrient absorption, leading to the so-called “return
to health” phenomenon [7]. Starting ART can result in overweight and obesity states,
beginning 1-2 years post-initiation [3,8].

Accordingly, weight gain and higher body mass index (BMI) in PLWH are associated
with a lower risk of disease progression [9]. Studies indicate that obesity and higher
baseline BMI before initiation of ART correlate with better immune outcomes, such as
increased CD4 counts [10,11], while very low BMI is linked to poor viral suppression [11].
At the same time, increased BMI in PLWH increases cardiometabolic risk and is related to
poor health outcomes [12,13]. On the other hand, glucagon-like peptide-1 (GLP-1) is an
incretin hormone that plays a crucial role in glucose metabolism and appetite regulation. It
is secreted by the intestinal L-cells in response to food intake and has several physiological
effects, including stimulating insulin secretion and promoting satiety [14]. These actions
make GLP-1 a key target in the management of obesity and type 2 diabetes (T2DM). Recent
studies have demonstrated that GLP-1 receptor agonists (RAs), or dual GLP-1 and glucose-
dependent insulinotropic polypeptide (GIP) RAs can lead to significant weight loss in
individuals with obesity, regardless of their diabetes status [15]. Moreover, GLP-1 RAs
have consistently demonstrated cardiovascular benefit across high-risk populations with
conditions such as T2DM, established atherosclerotic cardiovascular disease, as well as
overweight or obesity, with all trials showing improvement in adverse cardiovascular
outcomes [16-20].

In the context of HIV, where individuals often experience weight fluctuations and
metabolic disturbances due to antiretroviral therapy, GLP-1-related therapies offer a promis-
ing option for managing obesity and diabetes in this population. Despite preliminary data
suggesting potential benefits, these effects have not been thoroughly investigated [21,22].
To address this gap, we conducted a retrospective study involving a diverse cohort of
PLWH in the Bronx, New York, with obesity and/or T2DM, prescribed either GLP-1 or
dual GLP-1/GIP RA. Our aim was to evaluate the impact of these medications on weight
management and related metabolic outcomes, hoping to shed light on effective obesity
treatment strategies for this patient group.

2. Materials and Methods
2.1. Study Design

In this retrospective study, we evaluated a diverse cohort of PLWH with obesity
and/or T2DM with low socioeconomic status, treated with GLP-1 or GLP-1/GIP RA for
at least 3 months, at NYC Health and Hospitals/Jacobi Medical Center in the Bronx, NY.
Baseline measurements, including weight, glycated hemoglobin (HbAlc), and lipid panel,
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were collected before and after the treatment. Potential confounding factors for the effect
of treatment on weight loss, including types of ART, comorbidities, and other diabetic
medication use, were also compared and analyzed. This study was approved by the
institutional review board of our institution and adhered to the current Good Clinical
Practice guidelines. All authors contributed to the data collection process, as well as
reviewing, interpreting, and editing the results.

2.2. Patient Selection

Patients eligible for inclusion were considered those who had a confirmed HIV diag-
nosis and who were on any dose of GLP-1 or dual GLP-1/GIP RA treatment for at least
12 weeks, during the time period between August 2020 and March 2024, with concomitant
obesity and/or T2DM. Our initial search yielded 239 eligible participants. Participants
whose duration of treatment was less than 12 weeks were excluded. Also, a small group
that was listed with the diagnosis of HIV due to a positive screening test but later was
confirmed to be HIV negative was excluded. Eventually, 202 patients were deemed eligible
for the final analysis.

2.3. Data Collection

Data were collected retrospectively using the Electronic Medical Record system at
NYC Health and Hospitals/Jacobi Medical Center, Bronx NY. We collected baseline data,
including HbAlc, low-density lipoprotein (LDL), triglycerides, BMI, and weight, before
and after the initiation of GLP-1 or GLP-1/GIP RA, up to March 2024 when the study
was initiated. To address missing data, we employed a complete-case analysis approach.
Consequently, only individuals with sufficient clinical measurements for each specific
statistical evaluation were incorporated into the study.

Data regarding GLP-1-related therapy (length of treatment and types of medications
used), comorbidities (hyperlipidemia, hypertension, chronic kidney disease, diabetes,
and its complications), other antidiabetic medication use during GLP-1 RA treatment
[i.e., insulin, metformin, pioglitazone, sulfonylureas, and sodium-glucose cotransporter
2 inhibitors (SGLI-2i)], statin use, individual HIV parameters (types of ART use, duration
of current type of ART, duration of HIV positive status, CD4 count, and viral load), as well
as demographics (age, gender, and race) were simultaneously recorded.

2.4. Data Analysis

Before analysis, we assessed the normality of key clinical indicators, including HbAlc,
LDL, triglycerides, BMI, and weight, using the Shapiro-Wilk test. Since none of the
variables were normally distributed, Wilcoxon’s Signed Rank test was utilized. To examine
factors associated with HbAlc reduction, weight loss, and percentage of weight loss, we
applied the Mann-Whitney U test and the Kruskal-Wallis test. Furthermore, we conducted
univariate and multivariate logistic regression analyses to assess factors associated with an
HbA1lc reduction of more than 1%, weight loss of more than 10 kg, and weight loss of more
than 5%.

3. Results

In Table 1, we present the baseline demographic data, characteristics, and comorbidi-
ties of the cohort of PLWH on GLP-1 or GLP-1/GIP RA therapy. In total, 202 patients were
included in the final study based on inclusion criteria. Among these, 47.5% were male and
52.5% were female. The cohort was primarily represented by Black (49.5%) and Hispanic
(40.1%) individuals. A total of 86.6% of these individuals fit the criteria for overweight
(defined as BMI > 25 and <30 kg/m?) or obesity (defined as a BMI > 30 kg/m?), and 92.0%
had prediabetes (defined as HbAlc 5.7-6.4%) or T2DM (defined as HbAlc > 6.5%). The
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baseline mean HbAlc of participants was 8.7% [SD 2.4], mean weight 95.9 kg [SD 28.4],
and mean BMI 33.8 kg/m? [SD 8.2]. Regarding GLP-1-related treatments, 50.5% of patients
received semaglutide, 46% received dulaglutide, 3% received liraglutide, and 0.5% received
tirzepatide, with a mean treatment duration of 24.2 months [SD 18.0]. Concurrent antidia-
betic therapies included insulin (50%), metformin (63.4%), sulfonylureas (9.9%), pioglita-
zone (8.9%) and SGLT-2i (20.3%). Of the participants, 65.3% had an undetectable viral load.
The ART regimens were divided into five groups: Group I [tenofovir alafenamide (TAF)-
based regimens], which included emtricitabine/rilpivirine/tenofovir alafenamide, bicte-
gravir/emtricitabine /tenofovir alafenamide, darunavir/cobicistat/emtricitabine/ tenofovir
alafenamide, and elvitegravir/cobicistat/emtricitabine/tenofovir alafenamide, accounting
for 72.3% of patients; Group II [Tenofovir disoproxil fumarate (TDF)-based regimens],
including emtricitabine/rilpivirine/tenofovir disoproxil fumarate, elvitegravir/cobicistat/
emtricitabine/tenofovir disoproxil fumarate, efavirenz/emtricitabine/tenofovir disoproxil
fumarate, and doravirine/lamivudine/tenofovir disoproxil fumarate, making up 3% of the
cohort; Group III (NNRTI regimen), including dolutegravir/rilpivirine, accounting for 4.5%
of patients; Group IV (non-tenofovir NRTI), including dolutegravir/lamivudine, making
up 11.9% of patients; and Group V (other medications), accounting for 8.4% of patients.
The mean duration of ART was 44.9 months [SD 23.0].

Table 1. Population’s demographic and other characteristics.

Characteristic Value
Age in years, mean (SD) 58.0 (11.0)
Males, N (%) 96 (47.5)
Race
White, N (%) 13 (6.4)
Black, N (%) 100 (49.5)
Hispanic, N (%) 81 (40.1)
Asian, N (%) 3(1.5)
Others, N (%) 5(2.5)
Comorbidities and Diabetes Complications, N (%)
Overweight (BMI > 25 and <30 kg/ m?) 52 (25.7)
Obesity (BMI > 30 kg/m?) 123 (60.9)
Prediabetes (HbAlc 5.7-6.4%) 26 (12.8)
Type 2 diabetes mellitus (HbAlc > 6.5%) 160 (79.2)
Hypertension 174 (86.1)
Hyperlipidemia 150 (74.3)
Chronic kidney disease 69 (34.2)
Microalbuminuria 72 (35.6)
Retinopathy 30 (14.9)
Medication Use, N (%)
GLP-1 or GLP-1/GIP RA
Semaglutide 102 (50.5)
Liraglutide 6 (3.0)
Dulaglutide 93 (46.0)
Tirzepatide 1(0.5)
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Characteristic Value
Insulin 101 (50.0)
Pioglitazone 18 (8.9)
Metformin 128 (63.4)
Sulfonylureas 20 (9.9)
ACEI/ARB/ARNI 140 (69.3)
Statins 155 (76.7)
SGLT-2i 41 (20.3)
Steroids 4(2.0)
ART type

Group I (emtricitabine/rilpivirine/tenofovir alafenamide, bictegravir/emtricitabine/
tenofovir alafenamide, darunavir/cobicistat/emtricitabine/tenofovir alafenamide and 146 (72.3)
elvitegravir/cobicistat/emtricitabine/tenofovir alafenamide)

Group II (emtricitabine/rilpivirine/tenofovir disoproxil fumarate, elvitegravir/
cobicistat/emtricitabine /tenofovir disoproxil fumarate, efavirenz/emtricitabine/tenofovir 6 (3.0)
disoproxil fumarate, doravirine/lamivudine/tenofovir disoproxil fumarate)

Group III (dolutegravir /rilpivirine) 9(4.5)

Group IV (dolutegravir/lamivudine) 24 (11.9)

Group V (others) 17 (8.4)
Months of ART use, mean (SD) 44.9 (23.0)
Months of GLP-1 or GLP-1/GIP RA use, mean (SD) 24.2 (18.0)
Baseline Clinical Measures, mean (SD)

HbAlcin % 8.7 (2.4)

LDL in mg/dL [SI in mmol/L] 95.2 (42.0) [2.47 (1.09)]
Triglycerides in mg/dL [SI in mmol/L] 216.9 (342.1) [5.62 (8.86)]
Weight in kg 95.9 (28.4)

BMI in kg /m? 33.8 (8.2)

Measures of HIV Control

Patients with CD4 count > 500, N (%) 140 (69.3)

Patients with undetectable viral load in copies/mL, N (%) 132 (65.3)

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNI, an-
giotensin receptor—neprilysin inhibitor; ART, antiretroviral therapy; BMI, body mass index; HbAlc, glycated
hemoglobin; GLP-1/GIP RA, glucagon-like peptide 1/glucose-dependent insulinotropic polypeptide receptor
agonist; SGLT-2i, sodium-glucose cotransporter-2 inhibitor.

After treatment with GLP-1 or dual GLP-1/GIP RAs, we observed a mean HbAlc
reduction of 1%, from 8.7% to 7.7% (p < 0.001). Additionally, there was a mean decrease in
BMI of 0.7 kg/m?, dropping from 33.8 kg/m? to 33.1 kg/m? (p < 0.001). The mean weight
reduction was 3.4 kg, from 95.9 kg to 92.5 kg (p < 0.001) (Table 2), corresponding to a 3.55%
reduction from baseline. No significant associations were found between sex or race and
the decrease in HbAlc. As evidenced in Table 3, various comorbidities were not associated
with changes in HbAlc. However, concurrent use of sulfonylureas was associated with a
lower HbAlc reduction (Table 4). As expected, insulin use was associated with less weight
reductions, compared to insulin non-users (Table 5).

https://doi.org/10.3390/diabetology7080155


https://doi.org/10.3390/diabetology7080155

Diabetology 2026, 7, 155 6 of 15

Table 2. Key clinical indicators—baseline vs. post-intervention.

Clinical Indicator

(Units of Measurement) Mean Baseline Levels Mean Post-Intervention Levels p-Value
HbA1lc (%) 8.7 7.7 <0.001
LDL (mg/dL) [SI in mmol/L] 95.2 [2.47] 91.7 [2.38] 0.167
Triglycerides (mg/dL) [SI in mmol/L] 216.9 [5.62] 163.4 [4.23] <0.001
BMI (kg/m?) 33.8 33.1 <0.001
Weight (kg) 95.9 92.5 <0.001

Abbreviations: BMI, body mass index; HbAlc, glycated hemoglobin; LDL, low-density lipoprotein.

Table 3. Comorbidities, associated with % HbA1c reduction.

Comorbidity/Complication If Present If Absent p-Value
Hypertension 1.2 0.4 0.035
Hyperlipidemia 1.1 0.9 0.352
Chronic Kidney Disease 1.1 0.9 0.514
Diabetic Retinopathy 1.1 1.1 0.944
Microalbuminuria 1.3 0.9 0.111

Abbreviations: HbAlc, glycated hemoglobin.

Table 4. Medications associated with % HbA1c changes.

Medication Users Non-Users p-Value
Insulin -1.3 —-0.8 0.240
Pioglitazone -1.9 -1.0 0.121
Metformin —-1.2 -0.9 0.492
Sulfonylureas +0.8 -1.3 0.007
ACEI/ARB/ARNI -1.2 —0.8 0.314
Statins -1.0 —-14 0.489
SGLT-2i -0.8 -11 0.849

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNI,
angiotensin receptor-neprilysin inhibitor; HbAlc, glycated hemoglobin; SGLT-2i, sodium-glucose cotransporter-
2 inhibitor.

Table 5. Medications associated with weight reductions, in kg.

Medication Users Non-Users p-Value
Insulin 1.8 44 0.048
Pioglitazone 0.3 3.4 0.081
Metformin 3.1 3.2 0.772
Sulfonylureas 4.0 3.0 0.785
ACEI/ARB/ARNI 3.0 3.3 0.709
Statins 3.1 2.8 0.780
SGLT-2i 2.0 3.4 0.220

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNI,
angiotensin receptor—neprilysin inhibitor; SGLT-2i, sodium-glucose cotransporter-2 inhibitor.
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When analyzing the response by the ART regimen group, we observed a mean HbAlc
reduction of 1.1% in Group I, 0.8% in Group II, 0.1% in patients on dolutegravir/rilpivirine,
and 1.3% in those on dolutegravir/lamivudine (p = 0.07). Univariate logistic regression
analysis showed that microalbuminuria (OR 1.852, 95% CI [1.023-3.355], p = 0.042), insulin
use (OR 1.808, 95% CI [1.013-3.224], p = 0.045), and the duration of GLP-1 RA use (OR
1.027, 95% CI [1.010-1.0], p = 0.002) were associated with an HbAlc reduction greater than
1% (Table 6). The only factor independently associated with an HbAlc reduction greater
than 1% was the duration of GLP-1 RA use (OR 1.021, 95% CI [1.002-1.039], p = 0.027).

Table 6. Factors associated with HbAlc reduction > 1%.

Variable Odds Ratios (95% CI) p-Value
Age 0.980 (0.953-1.006) 0.134
Sex 1.555 (0.873-2.771) 0.134
Black race 1.152 (0.650-2.040) 0.629
Hispanic race 1.012 (0.565-1.812) 0.968
Baseline weight 1.000 (0.989-1.010) 0.931
Hypertension 3.411 (1.217-9.564) 0.020
Hyperlipidemia 1.213 (0.621-2.366) 0.572
Chronic kidney disease 0.957 (0.526-1.743) 0.887
Diabetic retinopathy 1.227 (0.556-2.708) 0.613
Microalbuminuria 1.852 (1.023-3.355) 0.042
Months of GLP-1 RA use 1.027 (1.010-1.045) 0.002
GLP-1 or GLP-1/GIP RA type - 0.978
Insulin use 1.808 (1.013-3.224) 0.045
Pioglitazone use 2.537 (0.897-7.171) 0.079
Metformin use 1.292 (0.711-2.348) 0.400
Sulfonylurea use 0.511 (0.187-1.393) 0.189
ACEI/ARB/ARNI use 1.235 (0.659-2.317) 0.510
Statin use 1.140 (0.566-2.294) 0.714
SGLT-2i use 0.877 (0.436-1.767) 0.714
ART type - 0.313
ART duration 1.004 (0.991-1.017) 0.582
CD4 > 500 0.816 (0.440-1.511) 0.518
Viral load undetected 0.630 (0.344-1.155) 0.135

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNI,
angiotensin receptor-neprilysin inhibitor; ART, antiretroviral therapy; HbAlc, glycated hemoglobin; GLP-1/GIP
RA, glucagon-like peptide 1/glucose-dependent insulinotropic polypeptide receptor agonist; SGLT-2i, sodium-
glucose cotransporter-2 inhibitor.

Factors associated with weight loss were analyzed. The absence of insulin use was
associated with greater weight loss, with a mean reduction of 4.4 kg in non-insulin users
compared to a 1.8 kg loss in insulin users (p = 0.048). No significant differences in weight
loss were observed when the population was stratified by sex, race, comorbidities, type of
GLP-1 RA therapy, other antidiabetic treatment, or ART regimens. Of note, younger age
(Table 7) was found to be associated with weight loss greater than 10 kg (OR 0.965, 95% CI
[0.934-0.997], p = 0.030). In terms of mean percentage weight loss across different sexes,
races, comorbidities, GLP-1 or GLP-1/GIP RA regimens, and ART regimens, non-insulin
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users achieved a weight loss of 2.4% while insulin users achieved only 0.2% (p = 0.049).

Additionally, hyperlipidemia was independently associated with a higher likelihood of
achieving more than 5% of weight loss (OR 2.359, 95% CI [1.114—4.995], p = 0.025). Con-
versely, a CD4 count above 500 was independently associated with a lower likelihood of
exceeding 5% weight loss (OR 0.355, 95% CI [0.189-0.668], p = 0.001), suggesting that poorer
HIV control may predict greater weight loss (Table 8). Interestingly, no correlation was
found between the duration of GLP-1 or dual GLP-1/GIP RA use and percentage weight

loss (Pearson’s r = 0.111, p = 0.126).

Table 7. Factors associated with weight loss >10 kg.

Variable Odds Ratios (95% CI) p-Value
Age 0.965 (0.934-0.997) 0.030
Sex 0.736 (0.356-1.522) 0.408
Black race 1.582 (0.765-3.273) 0.216
Hispanic race 0.575 (0.265-1.244) 0.160
Baseline HbAlc 0.878 (0.746-1.034) 0.118
Hypertension 0.981 (0.344-2.799) 0.971
Hyperlipidemia 1.453 (0.592-3.564) 0.415
Chronic kidney disease 1.390 (0.666-2.900) 0.380
Diabetic retinopathy 0.872 (0.309-2.463) 0.797
Microalbuminuria 0.805 (0.377-1.722) 0.577
Months of GLP-1 RA use 1.009 (0.990-1.028) 0.378
GLP-1 or GLP-1/GIP RA type 0.612
Insulin use 0.788 (0.384-1.615) 0.515
Pioglitazone use 0.230 (0.030-1.789) 0.160
Metformin use 0.805 (0.387-1.676) 0.562
Sulfonylurea use 1.076 (0.337-3.429) 0.902
ACEI/ARB/ARNI use 1.031 (0.472-2.255) 0.938
Statin use 0.624 (0.280-1.392) 0.249
SGLT-2i use 0.549 (0.199-1.515) 0.247
ART type 0.992
ART duration 0.992 (0.976-1.009) 0.352
CD4 > 500 0.890 (0.413-1.919) 0.767
Viral load undetected 1.092 (0.509-2.343) 0.821

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNI,
angiotensin receptor-neprilysin inhibitor; ART, antiretroviral therapy; HbAlc, glycated hemoglobin; GLP-1/GIP
RA, glucagon-like peptide 1/glucose-dependent insulinotropic polypeptide receptor agonist; SGLT-2i, sodium-

glucose cotransporter-2 inhibitor.

Table 8. Factors associated with a percentage of weight loss > 5%.

Variable Odds Ratios (95% CI) p-Value
Age 1.016 (0.988-1.044) 0.275
Sex 0.698 (0.388-1.254) 0.229
Black race 0.723 (0.404-1.295) 0.276
Hispanic race 1.692 (0.937-3.054) 0.081
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Table 8. Cont.
Variable Odds Ratios (95% CI) p-Value
Baseline HbAlc 0.941 (0.831-1.066) 0.339
Hypertension 1.739 (0.693-4.364) 0.238
Hyperlipidemia 2.359 (1.114-4.995) 0.025
Chronic kidney disease 0.900 (0.487-1.662) 0.736
Diabetic retinopathy 1.025 (0.454-2.312) 0.952
Microalbuminuria 1.041 (0.570-1.900) 0.897
Months of GLP-1 or GLP-1/GIP RA use 1.016 (0.999-1.032) 0.061
GLP-1 or GLP-1/GIP RA type 0.764 (0.427-1.367) 0.740
Insulin use 0.306 (0.085-1.095) 0.365
Pioglitazone use 0.306 (0.085-1.095) 0.069
Metformin use 0.726 (0.399-1.320) 0.294
Sulfonylurea use 0.691 (0.253-1.885) 0.470
ACEI/ARB/ARNI use 1.245 (0.657-2.361) 0.502
Statin use 1.061 (0.529-2.130) 0.867
SGLT-2i use 0.762 (0.365-1.592) 0.470
ART type 0.748
ART duration 1.004 (0.991-1.017) 0.545
CD4 > 500 0.355 (0.189-0.668) 0.001
Viral load undetected 1.282 (0.688-2.390) 0.434

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNI,
angiotensin receptor-neprilysin inhibitor; ART, antiretroviral therapy; HbAlc, glycated hemoglobin; GLP-1/GIP
RA, glucagon-like peptide 1/glucose-dependent insulinotropic polypeptide receptor agonist; SGLT-2i, sodium-
glucose cotransporter-2 inhibitor.

4. Discussion

Understanding the mechanisms leading to the increased risk of obesity in PLWH
and strategies for its prevention is complex due to the multifaceted nature of obesity and
the impact of ART on severe metabolic complications, including lipodystrophy, insulin
resistance, and dyslipidemia [23-25]. These heightened effects are likely due to a combina-
tion of HIV-related pathophysiology, immune dysfunction, and ART-associated toxicity.
Notably, PLWH receiving ART treatment are at a four-fold increased risk of developing
T2DM with increased insulin resistance, compared to individuals without HIV [26]. Addi-
tionally, altered fat distribution patterns have been observed in individuals undergoing
ART. Thymidine analogs are associated with facial lipoatrophy, while protease inhibitors
tend to cause an accumulation of fat in the trunk region. Integrase inhibitors and tenofovir
alafenamide have been linked to generalized fat gain, whereas efavirenz and tenofovir
disoproxil fumarate seem to limit weight gain [27].

Liraglutide and semaglutide, two prominent GLP-1 RAs, as well as tirzepatide, a dual
GLP-1/GIP RA, promote weight loss through a combination of central and peripheral
mechanisms. These medications enhance glucose-dependent insulin secretion while sup-
pressing glucagon production, effectively managing hyperglycemia. Beyond their effects
on glucose metabolism, they assist in weight reduction by delaying gastric emptying,
which increases satiety and reduces caloric intake. Additionally, interaction with GLP-1
receptors in the hypothalamus and the solitary tract modulates hunger signals and en-
hances satiety. This combination of metabolic and appetite-regulating effects has led to their
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widespread use in managing obesity and weight-related comorbidities [28-30]. Semaglu-
tide has shown promise in HIV-negative populations, with clinical trials reporting up to a
15% weight loss and significant improvements in glycemic control among individuals with
prediabetes [31,32]. Additionally, in a randomized controlled trial including 108 PLWH
with well-controlled HIV infection on ART and lipohypertrophy but with no diabetes,
semaglutide 1.0 mg weekly for 32 weeks offered significant weight decreases compared
to placebo [33]. On the other hand, in HIV-negative patients with obesity, tirzepatide has
also demonstrated 20% weight loss at the highest doses [30], while a retrospective study on
PLWH on different GLP-1 RAs found that tirzepatide was much more likely to decrease
weight by 5%, compared to other GLP-1-related treatments. In the same study, dulaglutide
showed a lower likelihood of causing weight loss greater than 5% [34].

Although effectiveness of GLP-1 and GLP-1/GIP RAs is well-documented in the
general population, their effects in PLWH remain less well known. Data on liraglutide is
limited to case reports, which need more evidence for broad conclusions [35,36]. In contrast,
a few studies have highlighted the effectiveness of semaglutide for weight and glucose
management in PLWH. A recent observational study demonstrated an average weight loss
of 6.5 kg (a 5.7% reduction in body weight) and a 1.1% reduction in HbAlc after one year of
semaglutide, consistent with results from non-HIV populations [37]. Additionally, the first
randomized controlled trial evaluating semaglutide effects on weight loss in non-diabetic
PLWH with lipohypertrophy showed achievement of weight loss of more than 5% [38]. As
expected, non-diabetic PLWH experienced significantly greater weight loss with GLP-1RA
or GLP-1/GIP RAs, compared to those with diabetes [34].

Our study, representing one of the largest and diverse cohorts of 202 PLWH, with
a majority of Black or Hispanic patients at a large public hospital in New York City,
emphasizes the significant metabolic benefits of GLP-1 RA therapy in this population.
Firstly, GLP-1 RA therapy led to a mean HbAlc reduction of 1%, with the duration of
treatment emerging as the only independent predictor of more significant reductions.
Treatment duration was relatively prolonged in our cohort, with a mean duration of
24.2 months. Secondly, patients experienced an average weight loss of 3.4 kg (which is
3.55% of the 95.9 kg baseline) and a BMI reduction of 0.7 kg/m?, with non-insulin users
losing more weight than insulin users. Although, the overall degree of weight loss over
24 months is modest and should be interpreted cautiously, it is important to consider
that the mean HbAlc in our cohort was 8.7%, indicating poor diabetes control. Given
that our sample also included people without diabetes, the mean HbAlc among those
with T2DM was likely even higher. Studies and clinical experience support that patients
with poorly controlled T2DM may experience less weight loss on GLP-1 RAs, compared
to those with better glycemic control [38]. We believe that the relatively modest weight
changes observed may, at least in part, reflect the aforementioned metabolic characteristics
of our population, including high prevalence of poorly controlled T2DM. Accordingly, only
62% of the cohort was obese, which could have diluted the observed weight loss effect,
as GLP-1 RA-related weight reduction tends to be more pronounced in individuals with
obesity. It is also worth noting that the study was conducted in the Bronx where medication
adherence challenges are quite common; therefore, the modest weight changes may partly
reflect variable adherence to therapy. Interestingly, we observed that a CD4 count above
500 was associated with less weight loss and that younger patients were more likely to
achieve significant weight loss of more than 10 kg. Although efficacy of GLP-1 RA has been
shown to be equal in all age groups in the general population [39], PLWH may experience
metabolic-associated steatotic liver disease (MASLD) [40,41] and sarcopenia [42] with a
higher prevalence compared to general population, and sarcopenic obesity prevalence is
increasing by age [43]. This might, at least partially, explain why age is related to weight

https://doi.org/10.3390/diabetology7080155


https://doi.org/10.3390/diabetology7080155

Diabetology 2026, 7, 155

11 0f 15

loss in our cohort; however, other unique pathophysiologic mechanisms that encounter
HIV infection and ART might also be involved. Lastly, although the changes in weight and
HbA1c varied across ART regimens, they did not reach statistical significance.

This study builds on existing evidence that GLP-1 RAs are effective agents for manag-
ing weight and metabolic health in PLWH, including Black and Hispanic patients of largely
lower socioeconomic status. This population is more likely to be affected by metabolic
disorders such as weight gain, insulin resistance, and T2DM in addition to having a higher
prevalence of HIV due to complex social, environmental, or genetic factors. Our findings
suggested clinically significant weight loss, although to a lesser degree than what has been
reported in studies evaluating GLP-1 RA effects in non-PLWH populations. This difference
may be attributed to the large Black and Hispanic race in our population, the counteracting
effects of ART, and the presence of prediabetes or diabetes in most participants, which is
typically associated with lower weight loss.

Our study has some limitations. First, the majority of participants in the cohort were
treated with semaglutide (50%) or dulaglutide (46%) and only one participant was receiving
tirzepatide. Therefore, the findings might not be fully generalizable to all GLP-1 RAs and,
particularly, to GLP-1/GIP dual RAs. Further research is needed to determine whether
similar outcomes would be observed. Our inclusion criteria required at least 12 weeks of
treatment with GLP-1 RAs or GLP-1/GIP dual RAs. This may introduce survivor bias, as in-
dividuals who discontinued treatment earlier because of adverse effects, access limitations,
or insufficient response were not captured in our analysis. Consequently, our findings may
overrepresent individuals who were able to tolerate and maintain therapy. The absence of
a comparator group prevents definitive conclusions regarding causality between GLP-1
RA or GLP-1/GIP RA therapy and the observed metabolic improvements. Concurrent
diabetes management, modifications in other medications, lifestyle interventions, or other
unmeasured factors may have influenced the observed changes.

Second, we did not have access to specific dosing information of each agent, which
prevented us from performing dose-response subgroup analyses. As a result, the effects
we observed should not be assumed to apply uniformly across all formulation or dosing
regimens. Nonetheless, the results do suggest a consistent metabolic benefit of GLP-1 RAs
in this population. Furthermore, medication adherence was not assessed in this study.
Variable adherence to GLP-1 RA therapy may have influenced the observed magnitude
of weight loss and glycemic improvement. Therefore, this factor should be considered a
potential source of residual confounding.

Additionally, we found that hypertension was associated with a greater likelihood of
achieving an HbAlc reduction of more than 1%. While this observation warrants further
investigation, it may be explained by the metabolic profile of patients with hyperten-
sion. In PLWH, hypertension frequently clusters with metabolic syndrome and insulin
resistance [44], conditions that are often accompanied by higher baseline HbAlc levels.
Given that baseline HbAlc can predict the magnitude of HbAlc reduction with GLP-1
RA therapy [45], individuals with hypertension may derive greater glycemic benefit from
treatment, leading to the association observed in our cohort.

Interestingly, a longer duration of treatment emerged as a key predictor of HbAlc
reduction, particularly in patients with hypertension and diabetic microvascular compli-
cations. Although the retrospective design and the lack of body composition analysis are
limitations, the insights gained regarding treatment duration and demographic predictors
provide a solid foundation for personalizing GLP-1 RA therapy for this population of
PLWH with obesity and/or T2DM. These findings reaffirm the utility of GLP-1 RAs in a
diverse group of individuals and encourage further prospective studies to validate and
refine their role in enhancing metabolic health in PLWH.
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5. Conclusions

In conclusion, our study elucidates the relationship between HIV and GLP-1 Ras,
highlighting their beneficial effects on obesity and T2DM in this population. We observed a
meaningful reduction in both HbAlc and weight among PLWH using GLP-1 RAs. Addi-
tionally, we identified that microalbuminuria, duration of GLP-1 RA use, and insulin use
were associated with an HbAlc reduction greater than 1%, with the duration of GLP-1 RA
use being the only independent predictor of this outcome. However, GLP-1 or GLP-1/GIP
RA duration was unrelated to percentage weight loss. Also, poor HIV control was inde-
pendently linked to a weight loss of more than 5%. Importantly, our data showed that no
significant differences in weight loss were observed when the population was stratified by
ART groups.

As we look to the future, it is essential to further investigate the impact of GLP-1
RA in PLWH through more prospective studies. The increasing prevalence of obesity
among PLWH requires new and effective strategies, potentially including GLP-1 RA.
Another important question yet to be answered is whether GLP-1-related therapies reduce
major adverse cardiac events in the HIV population, given that they are at higher risk
for cardiovascular disease, compared to non-HIV individuals. By promoting clinical
collaboration among physicians and integrating new data from clinical trials, we can
improve obesity management in the HIV population, ultimately leading to improvement
in overall cardiometabolic health.
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Abbreviations

The following abbreviations are used in this manuscript:

ACEI angiotensin-converting enzyme inhibitor
ARB angiotensin receptor blocker

ARNI angiotensin receptor-neprilysin inhibitor
ART antiretroviral therapy
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HbAlc glycated hemoglobin

GLP-1/GIP RA glucagon-like .peptide 1/ glucose-dependent insulinotropic polypeptide
receptor agonist

SGLT-2i sodium-glucose cotransporter-2 inhibitor

PLWH people living with HIV

LDL low-density lipoprotein

HIV human immunodeficiency virus

T2DM type 2 diabetes mellitus

BMI body mass index
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