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Abstract: obesity is a chronic, relapsing disease that is
defended by complex biologic requlatory mechanisms,
and is defined by excessive or abnormal adipose tissue
that impairs health. Among people with HIV (PWH), the
epidemiology of body weight has shifted dramatically in
the modern antiretroviral therapy (ART) era, with obesity
now replacing wasting and lipodystrophy as dominant
body-composition phenotypes. Excess adiposity in PWH
arises from overlapping influences: persistent immune
activation, ART-specific effects on adipose tissue, and the
same environmental factors driving the global obesity
epidemic. The consequences include insulin resistance,
dyslipidemia, cardiovascular disease, and fatty liver dis-
ease, which now constitute the leading causes of morbid-
ity and mortality in this population. This review summa-
rizes the pathophysiology, epidemiology, and manage-
ment of obesity in PWH, emphasizing mechanisms that
link ART exposure to altered adipose biology and meta-
bolic risk. Effective care requires an integrated approach
combining behavioral, pharmacologic, and procedural
strategies within multidisciplinary HIV programs. Re-
cognizing obesity as a chronic, treatable disease reframes
management away from lifestyle blame toward durable
metabolic control. In contemporary HIV care, the goal ex-
tends beyond viral suppression to encompass the preven-
tion of cardiometabolic disease and preservation of
long-term health.
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Introduction

Obesity is among the most prevalent chronic diseases
worldwide and is a central contributor to preventable mor-
bidity and mortality. It is not merely an accumulation of
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excess body fat, but a pathologic state of adipose dysfunction
that produces metabolic, mechanical, and inflammatory
complications across nearly every organ system. Adipose
tissue, once regarded as an inert energy reservoir, is now recog-
nized as a highly active endocrine and immune organ, with a
secretory and inflammatory profile that exerts wide-rang-
ing effects on systemic physiology. When its regulatory
balance is disrupted, the resulting state of adiposopathy
contributes to insulin resistance, endothelial dysfunction,
atherogenesis, hepatic steatosis, and carcinogenesis?

The World Health Organization and numerous profes-
sional societies classify obesity as a chronic, relapsing dis-
ease, emphasizing that its persistence reflects biologic vul-
nerability and environmental exposure rather than a deficit
of willpower or discipline.? The concept of “energy homeo-
stasis” illustrates this well: body weight is regulated by
an intricate network of neural, hormonal, and metabolic

Obesity, not wasting, has become
the dominant body-composition
phenotype in the modern ART era,
driven by drug-specific effects,
immune recovery, and the same
obesogenic forces shaping global
trends

feedback loops that are designed to defend energy stores.
These systems can be disrupted by genetic predisposition,
environmental exposures, or chronic stress, at which point
weight gain becomes biologically reinforced. As a result,
long-term weight loss is difficult to sustain because weight
loss triggers counterregulatory physiologic responses such
as reduced metabolic rate and increased appetite that act to
restore lost weight.!

Globally, the prevalence of obesity has surged in recent
decades. In 2022, an estimated 2.5 billion adults were over-
weight and 890 million had obesity, reflecting a more than
2-fold increase in the prevalence of obesity since 19902 These
trends have profound implications for population health,
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as obesity now contributes to more years of life lost than
undernutrition in most regions. This burden reflects its
strong association with premature mortality and disability
from cardiovascular disease, type 2 diabetes, chronic kid-
ney disease, and several cancers?

Within this global landscape, the intersection of obesity
and HIV has emerged as a substantial public health chal-
lenge. As antiretroviral therapy (ART) has extended the
life expectancy of people with HIV (PWH) and reduced the
number of opportunistic infections due to its efficacy, the
burden of disease has shifted from opportunistic infections
and wasting to chronic noncommunicable conditions such as
type 2 diabetes, dyslipidemia, and cardiovascular disease.*
This shift reflects not only weight gain following ART ini-
tiation attributed to “return to health,” but also the direct
metabolic effects of some ART agents, increased longevity,
persistent inflammation, and traditional cardiometabolic
risk factors. Although obesity prevalence in PWH is similar
to that of the general population (more than 40% of adults
with HIV in the US meet criteria for overweight or obese),
emerging data suggest that PWH bear a disproportionately
higher metabolic disease burden.® As a result, metabolic
disorders are common among PWH, affecting roughly one-
quarter globally and even higher proportions in the Americas.
PWH have greater odds of metabolic syndrome, abdominal
obesity, dyslipidemia, and diabetes than individuals without
HIV, with some abnormalities such as central adiposity and
nonalcoholic fatty liver disease (NAFLD) occurring at lower
body mass index (BMI) levels. ART exposure adds to this risk,
with disturbances in glucose metabolism and HIV-associated
dyslipidemia continuing to drive cardiovascular disease. Liver
steatosis affects about one-third of PWH, and body compo-
sition changes, including visceral fat accumulation, persist
despite modern ART.> Together, these metabolic complica
tions reduce comorbidity-free life expectancy, underscoring
the need to be proactive in diagnosing and treating meta-
bolic conditions in PWH.

In the context of HIV, lipodystrophy represents another
way body composition patterns have evolved alongside
therapeutic advances. This syndrome of abnormal fat loss
and accumulation caused by certain ART regimens results
in body fat redistribution, insulin resistance, and metabolic
complications, posing a substantial challenge in the manage-
ment of PWH?*

This epidemiologic shift reflects the combined influence
of biologic and environmental forces. Modern ART restores
health and appetite, but certain agents promote adipose ex-
pansion and disrupt energy regulation. Chronic inflammation
and immune activation persist even with viral suppression,
further altering insulin signaling and lipid metabolism .57 At
the same time, PWH are exposed to the same obesogenic
environment, including energy-dense diets, sedentary life-
styles, psychosocial stress, and socioeconomic inequity, that
drives rising obesity globally. Understanding these intersect-
ing mechanisms is essential for the long-term management
of HIV in the 21st century.
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Energy Homeostasis and Neuroendocrine Regulation

Energy homeostasis is the biologic system that maintains bal-
ance between energy intake and expenditure by coordinating
appetite, metabolic rate, and nutrient use. This regulation
depends on communication between the hypothalamus and
peripheral organs through hormonal, neural, and metabolic
signals that help prevent excess weight gain and unintended
weight loss. Neuroendocrine regulation describes how the
brain senses and responds to signals such as leptin, insulin,
thyroid hormones, and nutrients. Within the hypothalamus,
key neuronal populations in the arcuate nucleus interpret
these signals and adjust food intake and energy expenditure
accordingly®

Obesity arises when this homeostatic system is disrupted.
Chronic caloric excess and inflammation lead to hypotha-
lamic gliosis and microglial activation, impairing neuronal
sensitivity to leptin and insulin. This central resistance causes
persistent hunger, decreased satiety, and reduced metabolic
rate. The hypothalamus also communicates with peripheral
tissues via sympathetic and parasympathetic pathways that
modulate adipose lipolysis and brown-fat thermogenesis.®

Peripheral endocrine systems reinforce this dysregulation.
In obesity, insulin resistance develops in skeletal muscle and
liver, driving hyperinsulinemia that further promotes fat stor-
age. Elevated cortisol from chronic stress and circadian mis-
alignment favors visceral fat deposition.? Estrogen deficiency
from menopause or ART-related changes alters lipid metabo-
lism and increases central adiposity, particularly in women?®

Adipose Tissue Dysfunction and
Systemic Inflammation

Healthy adipose tissue grows in a controlled way by en-
larging existing fat cells and creating new ones. In obesity,
this process of hypertrophy becomes pathologic and leads
to local hypoxia, oxidative stress, and recruitment of mac-
rophages that form “crown-like” structures around dying
adipocytes. These macrophages adopt an M1-like proinflam-
matory phenotype and secrete tumor necrosis factor ® and
interleukin 6, which interfere with insulin receptor signaling.
Over time, adipose depots develop fibrosis, reduced vascu-
larization, and impaired lipolytic response®

Inflammatory cytokines released from adipose tissue
act systemically, contributing to hepatic gluconeogenesis,
endothelial dysfunction, and atherogenesis. Adiponectin,
an antiinflammatory adipokine that enhances insulin sensi-
tivity, is suppressed and leptin and resistin levels increase,
promoting sympathetic activation and inflammation. The
cumulative effect is a chronic, low-grade inflammatory state
termed “metaflammation” that underlies many obesity-
related comorbidities.?

Mitochondrial dysfunction is another hallmark of obesity.
Impaired oxidative capacity reduces fatty-acid oxidation,
increasing intracellular lipid intermediates that disrupt insulin

www.iasusa.org



Table 1. Factors in Weight Gain in People With HIV

Weight Management in People With HIV

cellinfiltration, mitochondrial de-

Disease and Antiretroviral therapy-related
demographic mechanisms
factors

General population factors

pletion, and impaired lipid handling,
increasing the risk of cardiovascular
diseases>®

Lower CD4+ cell Integrase strand transfer inhibitor-
count, high HIVRNA  and tenofovir alafenamide-associ-
level, no history of  ated weight gain, return-to-health
injection druguse,  phenomenon, HIV-mediated adipose
Black women dysfunction, adipose tissue fibrosis

Multifactorial system involving genet-
ics, food production and consumption,
individual psychology and activity, and
broader social determinants of health

and environmental influences

Viral proteins such as trans-acti-
vator of transcription (Tat) and viral
protein R (Vpr) exacerbate these ef-
fects. Tat inhibits PPARY, reducing
adipocyte differentiation, and Vpr

Adapted from Sax et al.®

signaling. These abnormalities also generate reactive oxy-
gen species, perpetuating inflammation and cellular stress.
Together, these molecular events make obesity a biologically
self-reinforcing disease.*®

Genetic, Microbiome, and Environmental Modifiers

Genetic factors influence susceptibility to obesity through
effects on appetite, energy expenditure, and adipocyte biol-
ogy. Variants within the leptin-melanocortin pathway and
the fat mass and obesity gene (FTO) are among the best
characterized in both monogenic and polygenic obesity. The
polygenic basis of obesity reflects the additive effects of
many common genetic variants, with heritability estimates
of 40% to 70%, but environmental factors remain crucial in
determining whether genetic susceptibility is expressed
Ultra-processed foods that are rich in sugar and saturated fat,
inadequate sleep, psychosocial stress, and reduced physical
activity all interact with these biologic pathways. The result
is a convergence of genetic vulnerability and environmental
exposure that sustains positive energy balance and progres-
sive adipose expansion.?

Table 1 illustrates several interconnected factors that con-
tribute to weight gain: disease-related contributors, such
as lower CD4+ cell count, higher viral load, and demographic
patterns (including higher risk among Black women and
individuals without a history of injection drug use); ART-
related mechanisms, such as return-to-health physiology,
adipose dysfunction, and fibrosis; and the same genetic, be-
havioral, and environmental forces that promote obesity in
the general population.

Chronic Immune Activation and Adipose Remodeling

HIV infection is characterized by persistent immune activa-
tion and cytokine release, even in the setting of sustained
virologic suppression. Monocyte and T-cell activation lead
to elevated levels of interleukin 6, D-dimer, and C-reactive
protein2 This inflammatory milieu affects adipose tis-
sue directly, driving macrophage recruitment and altering
adipokine profiles. Studies of subcutaneous and visceral
adipose tissue in PWH demonstrate increased inflammatory
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enhances glucocorticoid signaling
and promotes visceral fat accumu-
lation. The net result is a metabolic phenotype combining
elements of classic obesity and lipodystrophy: increased cen-
tral adiposity, insulin resistance, and dyslipidemia®®

ART and Weight Gzain

In the US and Canada, cohort studies show that nearly half
of adults with HIV are overweight or obese, with substantial
weight gain following ART initiation. Those starting integrase

Weight gain in PWH reflects a
convergence of biologic, treatment-
related, and environmental factors:
return-to-health physiology,
adipose dysfunction, chronic
inflammation, and modern living
conditions all play a role

strand transfer inhibitor (InSTI)- or tenofovir alafenamide
(TAF)-containing regimens gain significantly more weight
than individuals on older regimens, with disproportionately
greater increases observed among Black women.® Similar
patterns are emerging in Europe and sub-Saharan Africa as
ART access expands 1

Figure 1illustrates that across numerous studies, ART and
preexposure prophylaxis (PrEP) regimens are associated with
varying degrees of weight gain, with the largest increases
generally seen in regimens containing InSTIs and TAF. Older
agents such as tenofovir disoproxil fumarate (TDF) and some
nonnucleoside analogue reverse transcriptase inhibitors
(NNRTIs) tend to be associated with more modest changes.
Protease inhibitors (Pls; eg, atazanavir, darunavir) and some
other NNRTIs (eg, rilpivirine)—show intermediate effects,
with smaller average weight changes (1-3 kg) and variable
metabolic profiles. Concomitant weight-promoting medi-
cations can further compound metabolic risk.54>

Mechanistically, InSTIs may alter hypothalamic melano-
cortin signaling, influence central melanocortin pathways
involved in appetite regulation, and reduce mitochondrial
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Figure 1. Estimated weight gain (kg) based on midpoints of reported
ranges across 96 to 144 weeks of follow-up for common antiretroviral
therapy (ART; in purple) and preexposure prophylaxis (PrEP; in green)
regimens. Data for tenofovir alafenamide (TAF)/emtricitabine (FTC)/
dolutegravir (DTG), tenofovir disoproxil fumarate (TDF)/FTC/DTG,
and TDF/FTC/efavirenz (EFV) are adapted from the ADVANCE trial;
integrase strand transfer inhibitor (InSTI)-associated weight gain are
from pooled clinical trial and cohort analyses; and PrEP-related weight
changes (TDF/FTC, TAF/FTC, cabotegravir) are summarized from con-
temporary guideline and review sources’'**® Cabotegravir is available
as a long-acting injectable formulation. Adapted from Sax et al.¢

oxidative phosphorylation, thereby lowering energy expen-
diture. TAF, which does not have the mild mitochondrial
toxicity of TDF, allows greater adipocyte proliferation and fat
storage. Conversely, older agents such as efavirenz and TDF
were associated with either modest weight loss or stabiliza-
tion, albeit with higher lipid or renal toxicity risk 41

Recent studies have provided more-nuanced insights into
reversibility. The 2024 DEFINE (A Prospective, Randomized,
Phase IV Trial to Assess a Protease Inhibitor-Based Regi-
men Switch Strategy to Manage Integrase Inhibitor-Related
Weight Gain) trial evaluated adults with weight gain of
10% or more on InSTI plus TAF regimens and found that
switching to a boosted Pl or doravirine-based therapy re-
sulted in modest (about 1-2 kg) weight reductions over 48
weeks but did not fully reverse the metabolic impact.’ Real-
world data suggest that weight gain plateaus after 12 to 24
months, indicating a new steady state rather than continu-
ous progression?

Figure 1 compares the extent of weight gain in PWH on
ART with individuals who are HIV negative and using PrEP.
Emerging data in individuals who are HIV negative and using
PrEP support a drug-specific rather than HIV-specific ef-
fect. TAF-based PrEP options lead to slightly more weight
gain than TDF-based regimens. Injectable cabotegravir pro-
duces small weight increases over time, and switching from
TDF to TAF consistently results in incremental weight gain.
The DISCOVER (Emtricitabine and Tenofovir Alafenamide vs
Emtricitabine and Tenofovir Disoproxil Fumarate for HIV Pre-
exposure Prophylaxis) trial and follow-up analyses found that
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TAF/emtricitabine (FTC) PrEP was associated with about 1 to
2 kg weight gain over 48 weeks, and TDF/FTC users gained
less than 1 kg The smaller magnitude of weight gain in in-
dividuals who were HIV negative underscores the additive
contribution of immune recovery and chronic inflammation
in PWH.8

Collectively, these findings reinforce that weight gain in
those on HIV medications is multifactorial, reflecting drug-
specific metabolic effects and host-level and social factors,
such as sex, ancestry, baseline BMI, and the physiologic
“return-to-health” that accompanies viral suppression®
The goal moving forward is to identify metabolically neutral
but virologically potent ART regimens, informed by ongoing
pharmacogenomic and longitudinal studies.

Psychologic and Social Considerations

Weight carries psychosocial implications in PWH, shaped by
historical experiences of wasting and lipodystrophy. Body
image concerns and weight stigma influence treatment ad-
herence, mood, and clinical and social engagement. Beyond
ART itself, social and structural determinants further shape
weight outcomes in PWH. Depression, anxiety, trauma his-
tory, substance use, and disordered eating can all contribute
to weight challenges, and structural factors such as food in-
security, unstable housing, and limited access to safe spaces
for physical activity further compound risk. Food insecurity,
unemployment, and reduced access to affordable healthy
foods often increase reliance on inexpensive, calorie-dense
diets*? Depression and stigma contribute to emotional eating
and physical inactivity! The intersection of biologic and so-
cial determinants drives a unique form of “syndemic obesity”
within HIV populations, in which medical, social, and behav-
ioral forces converge.

Clinicians should approach discussions about weight
using neutral medical language and emphasize that obe-
sity is a treatable chronic disease rather than a behavioral
failure! Evidence shows that the quality of clinician-patient
communication strongly influences weight-loss outcomes.
Patients who view their clinicians as supportive and who do
not perceive judgment during weight-loss discussions are
significantly more likely to attempt and achieve meaning-
ful weight reduction. In a large cohort, 98% of patients who
discussed weight loss without perceiving negative judgment
attempted weight loss, and 20% achieved clinically significant
reductions, whereas perceived judgment was linked to fewer
attempts and poorer outcomes. These findings underscore
the importance of supportive, nonstigmatizing counseling
when discussing weight management with patients®

Health care clinicians can initiate weight-related conver-
sations using sensitive, patient-centered language. Examples
include the following:

« “Would it be all right if we talked about your weight
today?”
« “What are your thoughts about your weight?”
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. “lam concerned that your weight may be affecting your
health. Do you feel it is causing any problems for you?”

« “Based on your height and weight, your BMI is
40 kg/m?, which falls in the obesity range.”

. “Obesity carries health risks. For example, your weight
may be contributing to your diabetes. The good news is
that even modest weight loss can improve your blood
sugar.”

The assessment and management of obesity in PWH are
largely similar to those in adults without HIV, with some
key distinctions, such as ART-associated weight gain, higher
baseline cardiometabolic risk, and the need to integrate de-
cisions with HIV care. These issues are highlighted where
applicable in the sections below.

Assessment of Adiposity and Risk

BMI, calculated as weight (kg) divided by height (m?), is the
most widely used population measure for classifying excess
adiposity. According to the World Health Organization, over-
weight is defined as a BMI of 25 kg/m? to 29.9 kg/m?, with
class 1, 11, and 11l obesity defined as 30 kg/m? to 34.9 kg/m?,
35 kg/m? to 39.9 kg/m?, and 40 kg/m? and higher, respec-
tively. In Asian populations, obesity-related cardiometabolic
risk appears at lower BMI levels, and several expert groups
therefore recommend lower BMI cutoffs (eg, 225 kg/m? or
27.5 kg/m?) to define obesity. In patients with a BMI of 25
kg/m? to 34.9 kg/m?, measures such as waist circumference
and waist-to-hip ratio, which estimate visceral fat, are often
more predictive of metabolic complications, but they can
be stigmatizing and challenging to perform in routine clini-
cal settings. Imaging modalities such as dual-energy x-ray
absorptiometry and bioelectric impedance analysis can
quantify visceral versus subcutaneous fat and distinguish
obesity from lipodystrophy, but are not readily available.! Al-
though PWH have a higher prevalence of cardiovascular risk
factors than people without HIV, there are no data to sup-
port lower BMI cutoffs or alternative thresholds specific to
this population.

The Edmonton Obesity Staging System (EOSS) provides
a multidimensional framework, grading disease severity ac-
cording to medical, functional, and psychologic impairment.?
Applying the EOSS in PWH can help identify patients at high
metabolic risk despite modest BMI.

Screening for secondary causes of obesity should be guided
by a thorough history and physical examination. In PWH,
identifying ART-related weight gain is an important step in
diagnosing secondary obesity. Additional causes to consider
include hormonal disorders (eg, hypothyroidism, hypercor-
tisolism), psychiatric conditions (eg, binge eating disorder),
weight-promoting medications, and, less commonly, mono-
genetic syndromes such as proopiomelanocortin deficiency.
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Weight Management in People With HIV

Several routinely prescribed medications are known to
contribute to weight gain, including antihistamines, 3- and
a-blockers, corticosteroids, selective serotonin reuptake
inhibitors (eg, paroxetine), tricyclic antidepressants (eg,
amitriptyline, mirtazapine, and nortriptyline), atypical anti-
psychotics, injectable contraceptives, antiepileptic drugs (eg,
gabapentin, pregabalin, valproic acid, and carbamazepine),
and glucose-lowering agents (eg, insulin, sulfonylureas,
meglitinides, and thiazolidinediones). Laboratory evalua-
tion should include fasting glucose, hemoglobin A, (HbA,.),
lipid profile, and hepatic enzymes, with screening for nonal-
coholic fatty liver disease using ultrasound or elastography
and sleep study for obstructive sleep apnea when available.
Assessment with atherosclerotic cardiovascular disease risk
calculators is recommended, although these may underesti-
mate risk in PWH due to chronic inflammation.®

Comprehensive Weight Management for PWH

The Infectious Diseases Society of America recommends that
all patients on ART be routinely counseled on lifestyle modi-
fications, including alcohol reduction or cessation, increased

Telling patients to “try harder”
fails, and effective obesity care in
HIV requires integrated behavioral,
nutritional, pharmacologic, and
procedural strategies embedded
within HIV clinical programs

physical activity, healthier diet, and increased dietary fiber.
The 2024 International Antiviral Society-USA (IAS-USA)
antiretroviral drug guidelines recommend adherence to a
healthy lifestyle as an essential first step for cardiovascu-
lar disease prevention among PWH.2°

Table 2 outlines the key components of comprehensive
weight management for PWH, adapted from recommenda-
tions for adults without HIV. It is recommended to offer
a combination of these weight-management strategies,
tailored to individual factors, weight-loss goals, and acces-
sibility, with the goal to reduce cardiovascular risk factors.
More importantly, relying too heavily on any single compo-
nent, such as dietary changes or physical activity alone, has
limited effectiveness in achieving meaningful weight loss. As
discussed earlier, the combined effects of energy homeosta-
sis, neuroendocrine hormones, and ART-related increases in
appetite mean that focusing on a single strategy and urg-
ing patients to “try harder” is rarely effective. This approach
often fails to produce meaningful results and instead leads to
frustration for both patients and clinicians. A comprehensive,
multimodal approach is therefore essential.
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Table 2. Components of Comprehensive Weight Management for Persons With HIV

Mean percent
Approach Eligibility Description weightlossat  Other considerations
12-24 months
Multicompo-  « BMI 230 kg/m? « Behavioral change counseling should 1%-9% « Success is enhanced by gradually
nentintensive | »25 kg/m?with ~ incorporate evidence-based strategies, including introducing behavior-change
b_ehavioral obesity-related setting specific, measurable, and realistic goals; strategies and using motivational inter-
lifestyle comorbidities self-monitoring of food and beverage intake, viewing to elicit intrinsic
physical activity, and body weight; and motivation and support sustained, long-
developing stress-management and time- term change
management skills
« Multicomponent intervention sessions can be
delivered through regular, ongoing interactions
(individual or group) in primary care or
commercial settings
« High-intensity format is recommended: 214
sessions over 6 months with total duration of
intervention for over 12-24 months
Nutrition « BMI 230 kg/m? « Focus on both quality and quantity of intake 3%-10% « Adherence to the chosen nutritional
intervention ., B\| >25 kg/m? « Recommend a calorie deficit with typical targets strategy is the strongest predictor of
with obesity- 0f 1200-1500 kcal/d for most women and long-term weight loss success
related 1500-1800 kcal/d for most men, individualized « There is little difference in weight loss
comorbidities based on age, metabolic needs, comorbidities, outcomes between specific dietary types
and treatment goals (eg, low carbohydrate, low fat, high
« Encourage reduced portion sizes and limiting protein)
ultra-processed foods, added sugars, excess salt,
saturated fats
« Limit sodium intake to <2300 mg/d, and <1500 mg/d
for individuals with hypertension, heart failure, or
other cardiometabolic risks
« Limit alcohol consumption
Physical All adults regardless  « 2150 min/wk of moderate-intensity activity or 1%-3% « Physical activity is crucial for long-term
activity of BMI 75-150 min/wk of vigorous-intensity activity weight-loss maintenance
« Strength training 22x/wk « Exercise should not be used as the sole
« 2200 min/wk is associated with better weight-loss strategy
maintenance of weight loss
Pharmaco- « BMI 230 kg/m? See Table 3 for comprehensive review of 5%-21% « Administer concurrent lifestyle
therapy - BMI 227 kg/m? commonly prescribed obesity medications interventions
with obesity- « Medications are offered based on weight-
related loss goals, tolerability, comorbid condi-
comorbidities tions, and adverse effect profile
« Variability in weight-loss outcomes is
influenced by various factors, including
the specific medication used, patient
characteristics (eg, sex, presence of
diabetes, baseline weight), adherence
to therapy, tolerability, and individual
biologic responses
Metabolic « BMI 235 kg/m? « Laparoscopic sleeve gastrectomy 25%-35% « Administer concurrent lifestyle
and bariatric . gy 230 kg/m? « Roux-en-Y gastric bypass interventions
surgery with obesity-relat- . Single-anastomosis duodeno-ileal bypass with « Long-term monitoring of nutritional

ed comorbidities

sleeve gastrectomy

deficiencies and bone health is necessary

Adapted from Wharton et al.?
Abbreviation: BMI, body mass index.
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Multicomponent intensive behavioral interventions. Multicom-
ponent intensive behavioral interventions are recommended
forindividuals with a BMI of 30 kg/m? and higher (or 25 kg/m?
and higher with comorbidities) and combine structured
counseling, goal setting, self-monitoring, and regular high-
intensity sessions, yielding approximately 1% to 9% weight
loss at 12 to 24 months with improvements in glycemia,
blood pressure, and lipid levels! However, these recom-
mendations are primarily based on general cardiometa-
bolic and mental health benefits; direct evidence for reducing
weight with these interventions in PWH is limited. A 12-week
randomized clinical trial showed that an internet-based be-
havioral weight-loss program led to significantly greater
weight loss in PWH than an education-only control (4.4 kg
and 1.0 kg, respectively). The magnitude of weight loss, about
4.5% of baseline weight, is comparable to outcomes seen
in adults without HIV, suggesting that structured behav-
joral interventions can be effective for PWH, at least in the
short term?

Nutrition interventions. Nutrition intervention using indi-
vidualized calorie deficits and emphasizing dietary quality
typically result in 3% to 10% weight loss, with adherence be-
ing the strongest predictor of success in adults without HIV.
Over the years, recommendations for calorie deficit have
often been absent from lifestyle programs for PWH, which
is likely a holdover from pre-ART concerns about wasting.
Long-standing guidance from the World Health Organization
and National Institutes of Health advises that asymptomatic
PWH consume about 10% more calories than adults who are
HIV negative. Given that contemporary studies on intentional
calorie restriction in PWH are limited, reevaluating these
legacy recommendations is crucial to ensure that weight-
management strategies for PWH reflect current evidence
and clinical realities®

Physical activity. Physical activity is recommended for all
adults regardless of BMI. Although it contributes to mod-
est weight loss (1%-3%), exercise is essential for long-term
weight maintenance. Structured exercise combining aerobic
and resistance training preserves lean muscle mass and bone
density, losses of which are associated with HIV and aging2

Pharmacotherapy. Antiobesity medications (AOMs) are indi-
cated for individuals with BMIs of 30 kg/m? and higher, or 27
kg/m? and higher with obesity-related comorbidities. AOMs
can produce 5% to 21% weight loss when combined with life-
style interventions, with outcomes varying by medication
type and patient characteristics. Importantly, AOMs are
intended to be adjuncts to comprehensive obesity care, not
last-resort options after lifestyle interventions “fail.” AOMs
can support patients in maintaining a lower-calorie eating
pattern, especially when ART regimens drive appetite, thereby
improving the likelihood of achieving clinically meaningful
weight loss when combined with diet, physical activity, and
behavioral strategies. However, weight regain is common af-
ter discontinuation. Table 3 outlines commonly prescribed
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Weight Management in People With HIV

AOM:s, including US Food and Drug Administration-approved
long-term agents, short-term medications, and off-label
options often used due to access barriers? With the exception
of glucagon-like peptide-1 receptor agonists (GLP-1 RAs), no
AOM has been systematically studied in PWH, leaving sub-
stantial evidence gaps.

The Infectious Diseases Society of America recommends
that GLP-1 RAs for obesity should be reserved for select situ-
ations while awaiting results of ongoing trials among PWH.
GLP-1 RAs have no clinically meaningful pharmacokinetic in-
teractions with ART drugs and can be safely coadministered.
Real-world and trial data demonstrate that GLP-1 RAs are
effective in PWH, with efficacy comparable to that in the
general population.?*%5In a US observational cohort of
222 PWH initiating semaglutide, treatment was associated
with mean weight loss of 6.47 kg at 1 year. A Greek pro-
spective study showed median weight loss of 14.6 kg at 24
months in PWH with a baseline BMI of more than 35 kg/m?
and improvements in inflammatory markers including high-
sensitivity C-reactive protein (hsCRP) and soluble cluster of
differentiation 14 (CD14)2¢

Most notably, a randomized, double-blind, placebo-
controlled trial of once-weekly semaglutide 1.0 mg in people
with HIV-associated lipohypertrophy demonstrated sig-
nificant reductions in abdominal visceral and subcutaneous
adipose tissue and overall body fat.?’ This study also showed
improvements in glucose metabolism, insulin resistance,
and lipid profiles. The unique finding of a significant increase
in CD4+/CD8+ cell ratio (from 0.54 to 0.83 at 24 months)
in the Greek cohort suggests potential immunologic ben-
efits, although this requires further investigation. Ongoing
studies will further define long-term efficacy and safety in
this population.

There may also be a role for off-label medications such as
bupropion, topiramate, or metformin to mitigate ART-asso-
ciated weight gain, as evidence from antipsychotic studies
suggests that these agents can reduce medication-related
weight increases.?* However, this approach requires dedi-
cated study in PWH.

Metabolic and bariatric surgery (MBS). MBS, which is of-
fered to individuals with BMI of 35 kg/m? and higher, or in
those with BMI of 30 kg/m? and higher with comorbidities,
provides the greatest and most durable weight loss (25%-
35%), although long-term nutritional monitoring is required.
MBS is considered safe and effective for PWH, with outcomes
comparable to those in patients who are HIV negative, pro-
vided ART is carefully managed.

Numerous large cohort studies and reviews demonstrate
that MBS does not increase mortality or major morbidity in
PWH, nor does it adversely affect HIV disease progression
or virologic suppression when ART is appropriately moni-
tored and adjusted as needed. Weight loss and metabolic
improvements are similar to those seen in controls who are
HIV negative, although some studies note less improvement
in dyslipidemia among PWH.
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Table 3. Commonly Prescribed Antiobesity Medications

Topics in Antiviral Medicine

Medication,  Mechanismof  Mean weight loss Dose availability and Selected Contraindications, warnings,
year available* action from baseline® escalation schedule* adverse effects  and precautions?
FDA-approved for long-term use
Liraglutide, GLP-1receptor 8.4 kg (8%) at 56 weeks  «0.6,1.2,1.8,0r3.0 mg once  Nausea, « Contraindications: personal
2010 agonist: simulates daily diarrhea, or family history of medullary
metabolic effects « Dose escalation: initiate at constipation, thyroid cancer or MEN type 2
of enteropancre- 0.6 mg/d and titrate by 0.6 mg dyspepsia, « Avoid in patients with history of
atic hormones via every week based on vomiting alcohol use disorder and

the gut-brain axis,
reduces appetite
and delays gastric
emptying

treatment response and

tolerability

pancreatitis

« Hypoglycemia risk 1 with insulin/
sulfonylureas in patients with
type 2 diabetes

Phentermine-

topiramate ER, increases

Phentermine
12 months

8.2-10.2 kg (10.9%) at

7.5/46,11.25/69, or 15/92 mg

once daily

Paresthesia, dry
mouth,

« Contraindications: cardiovascular
disease, uncontrolled

2012 norepinephrine « Dose escalation: initiate constipation, hypertension, or MAOI use
and topiramate 3.75/23 mg daily for 14 d, then headache, « Use with caution in those with
augments GABA increase to 7.5/46 mg daily; ~ insomnia, depression, anxiety, history of
receptors in CNS escalate dose every 12 weeks  dizziness, altered  nephrolithiasis, angle closure
and reduces based on treatment response  sense of taste glaucoma
appetite and tolerability
« Discontinue if 5% weight loss
is not achieved after 12 weeks
on maximum daily dose
Naltrexone- Opioid receptor 4.7 kg (6.1%) at « 8/90 mg - 32/360 mg once or Nausea, « Contraindications: uncontrolled
bupropion ER,  antagonist, 12 months twice daily constipation, hypertension, history of seizures,
2014 dopamine and . Dose escalation: initiate with headache, at risk of alcohol withdrawal,
norepineph- 1tablet in the morning for1 ~ vomiting, bulimia or anorexia nervosa,
rine reuptake week; week 2: 1 tabletinthe dizziness, long-term opioid use or MAOI
inhibitor: reduces morning and 1 tablet inthe ~ insomnia, and use
appetite evening; week 3: 2 tablets xerostomia
in the morning, 1 tablet in
the evening; week 4 onward:
2 tablets in the morning, 2
tablets in the evening. Adjust
dose escalation based on
treatment response and
tolerability
Semaglutide,  GLP-1receptor 15.6 kg (14.9%) at +0.25,0.5,1,1.7, 0r 2.4 mg Nausea, - Contraindications: personal
2017 agonist: simulates 68 weeks once weekly diarrhea, or family history of medullary
metabolic effects « Dose escalation: initiate at constipation, thyroid cancer or MEN type 2
of enteropancreatic 0.25 mg SC once weekly for ~ dyspepsia, « Avoid in patients with history
hormones via the 4 weeks; follow the dosage vomiting of alcohol use disorder and
gut-brain axis, escalation schedule, titrat- pancreatitis
reduces appetite. ing every 4 weeks based . Hypog[ycemia risk T with
and de_lays gastric on treatment response and insulin/sulfonylureas in patients
emptying tolerability with type 2 diabetes
« Retinopathy may worsen in
patients with type 2 diabetes
Tirzepatide, GIP/GLP-1 dual- 23.6 kg (20.9%) at - 2.5,5,75,10,12.5, or 15 mg Nausea, - Contraindications: personal
2022 receptor agonist: 74 weeks once weekly diarrhea, or family history of medullary
augments the . Dose escalation: recommend- Vvomiting, thyroid cancer or MEN type 2
central-acting ed starting dosage is 2.5mg  constipation, « Avoid in patients with history of
effect on appetite injected SC once weekly; alopecia, alcohol use disorder and

suppression

after 4 weeks, increase to 5
mg injected SC once weekly;
increase the dosage in 2.5 mg
increments after at least 4
weeks based on treatment
response and tolerability

abdominal pain

pancreatitis

« Hypoglycemia risk 1 with insulin/
sulfonylureas in patients with
type 2 diabetes
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Table 3. Commonly Prescribed Antiobesity Medications (continued)

Weight Management in People With HIV

Medication, Mechanism of Mean weight loss Dose availability and Selected adverse Contraindications,
year available* action frombaseline®  escalation schedule* effects warnings, and precautions?
FDA-approved for short-term use
Phentermine, Increases 5.9 kg (6.1%) at +8,15,30, or 37.5 mg Dry mouth, « Contraindications: cardiovascular
1959 norepinephrinein 28 weeks once daily constipation, disease, uncontrolled
CNS and reduces « Dose escalation: dosage headache, insomnia, hypertension, or MAOI use
appetite should be individualized to ~ dizziness « Use with caution in those with
obtain an adequate response hypertension, depression,
while ensuring tolerability anxiety
Commonly used off-label
Bupropion, Inhibits dopamine ~ 3.4-4.8 kg + SR: 100, 150, or 200 mg Dry mouth, headache,  Contraindications: uncontrolled
1985 and norepinephrine  (4.9%-12.9%) at twice daily nausea, insomnia, hypertension, seizure disorder,
reuptake, which 24 weeks « ER: 150 or 300 mg once daily dizziness, agitation bulimia or anorexia nervosa,
stimlulates proopi— « Starting dose: 100 mg/d for cqnﬁyrrliné use V\f/i,\tAf:Al\é\IAOIs or
ome ano_cortm SR and 150 mg/d for ER V\{It in 14 days o
neurons in lation: | discontinuation
hypothalamus, « Dose esca atlcl><n. |ncLea§e
suppresses appetite every 1-2 weeks to o taln'
and food cravings an adequate response while
ensuring tolerability
Metformin, Increases insulin 2-9 kg in 6-12 +500, 1000, 2000, or 2500 mg ~ Gastrointestinal, « Contraindications: advanced
1995 and leptin months taken once daily or divided including diarrhea, renal insufficiency (eGFR <30
sensitivity, (6.2% at 15 years) into twice-daily dosing nausea/vomiting, mL/min), heart failure with poor
decreases ' y - Dose escalation: beginwith  flatulence, indigestion,  perfusion
hunger 500 mg with breakfastand ~ abdominal discomfort,
increase weekly to obtain and headache
an adequate response while
ensuring tolerability
Topiramate, Modulates GABA 3.5kg (6.4%) at « 25,50, 100, or 200 mg taken  Paresthesia, fatigue, « Use with caution if history of
1996 receptorsin CNS 28 weeks once daily or divided into dizziness, somnolence,  glaucoma, metabolic acidosis, or

twice-daily dosing (max
dose, 400 mg/d)

« Dose escalation: begin
with 25 mg at bedtime and
increase weekly to obtain
an adequate response while
ensuring tolerability

nervousness, psychomo-

tor slowing, difficulty

with memory, difficulty

with concentration/
attention, cognitive

problems, confusion,
mood problems

calcium phosphate kidney stone

Adapted from Gudzune and Kushner?

Abbreviations: CNS, central nervous system; eGFR, estimated glomerular filtration rate; ER, extended release; FDA, US Food and Drug Administration; GABA,
gamma-aminobutyric acid; GIP, gastric inhibitory polypeptide; GLP-1, glucagon-like peptide-1; MAOI, monoamine oxidase inhibitors; MEN, multiple endocrine
neoplasia; SC, subcutaneous; SR, sustained release.

*Medications listed were available on the US market on or before November 2025.

bData reported from various clinical trials with participants with different comorbid conditions and indications.
‘Suggested titration based on expert opinion; should be personalized to meet patient’s weight loss goals and tolerability.
For comprehensive information on adverse effects, monitoring, contraindications, and use during pregnancy and lactation, refer to the official prescribing

information (drug inserts).

ART pharmacokinetics may be altered after bariatric pro-
cedures due to changes in gastrointestinal anatomy, pH, and
absorption. Most patients maintain virologic suppression
postoperatively, but some may require ART regimen adjust-
ments, especially with drugs that are sensitive to gastric pH
or those requiring specific absorption conditions. Close col-
laboration between HIV and surgical teams is recommended
to ensure optimal ART selection and monitoring, with atten-
tion to potential drug-nutrient interactions and absorption

Published ahead of issue March 11, 2026 © IAS-USA

issues. Complications include micronutrient deficiencies (eg,
vitamin By, iron, calcium, vitamin D), dumping syndrome, and
anastomotic ulcers; careful supplementation and monitoring
are essential.2®

ART Optimization

When obesity appears temporally linked to ART initiation,
switching to less-weight-promoting regimens may prevent
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Assess risk factors, barriers,
and readiness to change

« Ask for permission to discuss weight

« Review the pattern and timing of
weight gain, including ART history
and obesity-related comorbidities
(eg, diabetes, hypertension,
dyslipidemia, liver steatosis)

« Assess lifestyle factors (eg, diet,
physical activity, alcohol use),
psychosocial stressors, and social
determinants of health

« Document current weight, BMI, waist
circumference, BP, and blood tests
(lipid panel, HbA,) to classify obesity
and cardiovascular risk

« Explore readiness to address weight
and confidence to commit to
behavior change

Advise on health
benefits of lifestyle
changes and weight

reduction
« Provide clear, evidence-based
advice on the health risks of
obesity, including increased
risk for diabetes,
cardiovascular disease, and
liver disease
Discuss obesity as a chronic
disease requiring long-term
management
Share health benefits of weight
loss personalized to the patient
Discuss that switching ART
regimens solely for weight
management is not
recommended

Agree on realistic
and achievable
goals

« Set SMART (specific,
measurable,
achievable, relevant,
and time bound) goals
collaboratively, ensur-
ing goals are realistic
and patient centered
Agree that these goals
may include changes in
diet, physical activity,
sleep, and stress
management

Ensure goals are
tailored to the patient’s
preferences, readiness,
and resources

Assist in selecting
treatment using a
shared decision-
making approach
« Assist in overcoming

barriers to lifestyle
change, including

food insecurity, socio-

economic challenges,
and psychosocial
stressors

« Offerintensive
behavioral weight-
loss counseling and
programs

« Provide additional
treatments such as
antiobesity medica-
tions when indicated

Arrange follow-up
examinations to
create accountability
and enable feedback
on progress

« Arrange for referral to
evidence-based, multi-
disciplinary weight-
management programs,
obesity medicine clinic,
or metabolic and bariat-
ric surgery programs as
appropriate

Schedule follow-up
visits to reinforce
positive changes, adjust
the treatment plan as
needed, and provide
ongoing support

| Assess B Advise Q| Agree

Figure 2. The 5As framework for obesity management in people with HIV outlines how the 5As (Assess, Advise, Agree, Assist, Arrange) apply to
obesity care in people with HIV and presents an integrated model of care that can be incorporated into routine clinical practice to guide weight-
management implementation. It emphasizes a patient-centered, practical approach, understanding contributors to weight gain, giving clear
evidence-based guidance, setting realistic goals, choosing treatment collaboratively (including medications when appropriate), and building in
structured follow-up to support long-term success. Adapted from Wharton et al.?

Abbreviations: ART, antiretroviral therapy; BMI, body mass index; BP, blood pressure; HbA,., hemoglobin A,..

further gain. Transition from InSTI-based to non-InSTI-based
regimens or from TAF to TDF can attenuate weight trajectory,
although the reversal of established obesity is uncommon.

Long-acting injectable ART formulations (eg, cabotegravir
+ rilpivirine) offer an alternative for virologically suppressed
patients who prefer less frequent dosing. Current data sug-
gest that weight changes with injectables are generally
comparable to those with oral InSTI-based therapy, with
no clear evidence of additional weight gain or loss.?® Their
main role is in adherence support rather than weight man-
agement, and ART modification should always prioritize
virologic suppression, resistance profile, and comorbid con-
ditions. Weight should never be managed at the expense of
virologic control?®

Integrated Models of Care

Figure 2 illustrates the 5As framework—Assess, Advise, Agree,
Assist, and Arrange—as a structured approach to guide obe-
sity management in PWH in a clinical setting. The process
begins with Assess, which involves exploring risk factors,
barriers, and readiness to change by reviewing the pattern
of weight gain, ART history, lifestyle factors, psychosocial
stressors, and key clinical measures such as BMI, waist cir-
cumference, and metabolic laboratory results. In the Advise
step, clinicians provide clear, evidence-based guidance on
the health benefits of weight reduction and discuss obe-
sity as a chronic disease requiring long-term management.
The Agree phase focuses on collaboratively setting realistic,
patient-centered, specific, measurable, achievable, relevant,
and time-bound (SMART) goals tailored to the individual’s
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preferences, readiness, and resources. Assist involves helping
patients overcome barriers through counseling, address-
ing social determinants of health, and selecting appropriate
treatment options, including lifestyle interventions and anti-
obesity medications, using a shared decision-making ap-
proach. Finally, Arrange emphasizes establishing structured
follow-up, referrals to multidisciplinary programs, and ongo-
ing support to reinforce progress and adjust the treatment
plan as needed! The 5As framework can provide a patient-
centered roadmap for effective and sustainable obesity
care in PWH. Embedding obesity management within HIV
programs promotes continuity and reduces stigma. Multi-
disciplinary teams that include clinicians, dietitians, exercise
physiologists, and mental health professionals can deliver
coordinated care. Incorporating routine weight screening, ac-
cess to antiobesity medications, and counseling within ART
clinics ensures timely intervention.

Implementation of structured care pathways, electronic
alerts for rapid weight gain after ART initiation, and standard-
ized referral protocols could enhance outcomes. Integrating
obesity treatment into HIV quality metrics would further in-
stitutionalize comprehensive care.

Further research is needed to elucidate molecular pathways
through which ART regimens influence hypothalamic signal-
ing and adipose biology. Understanding these mechanisms
may enable the development of metabolically neutral ART
regimens and targeted interventions. Randomized trials of
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antiobesity medications in PWH are needed to establish their
efficacy and safety, and effects on inflammation and cardio-
vascular risk.

Implementation science should evaluate integrated
care models, particularly in resource-limited settings
where obesity and undernutrition coexist. Advances in
medicine, including pharmacogenomics and microbiome
profiling, may eventually permit individualized metabolic
management. Policy initiatives expanding access to pharma-
cotherapy, reimbursing nutrition counseling, and incorpo-
rating obesity metrics into HIV quality measures are crucial
next steps.

Obesity has become a defining comorbidity in the modern
HIV era. Its multifactorial pathogenesis—which encompasses
chronic inflammation, ART exposure, and environmental
risk—demands comprehensive, multidisciplinary manage-
ment. Complications such as insulin resistance, dyslipidemia,
cardiovascular disease, and fatty liver disease now shape
long-term outcomes for PWH.

Integrating obesity medicine principles into HIV care
through accurate phenotyping, individualized pharmaco-
therapy, and coordinated lifestyle support offers a pathway
to improved health and survival. The benchmark of suc-
cess in HIV treatment must now encompass not only viral
suppression but also prevention of metabolic disease and
preservation of quality of life for all PWH.

This article was based in part on Comprehensive Review of
Weight Management, presented by Dr Zoobia Chaudhry at the
2024 Ryan White HIV/AIDS Program CLINICAL CONFERENCE
in Louisville, Kentucky.
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