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Background
Islatravir (ISL; MK-8591; 4′-ethynyl-2-fluoro-2′-deoxya- 
denosine; EFdA) is the first antiviral drug that acts as 
a nucleoside reverse transcriptase translocation inhibi-
tor (NRTTI). Unlike classic nucleoside and nucleotide 
analogue reverse transcriptase inhibitors (nRTIs) that 
terminate viral DNA chain extension upon incorporation 
because they lack the 3′-hydroxyl group, ISL primarily 
interferes with reverse transcriptase (RT) translocation. 
After ISL-triphosphate (ISL-TP) is incorporated into viral 
DNA, RT has a reduced ability to shift along the template 
to effectively position the subsequent nucleotide for in-
corporation, thereby inhibiting further DNA synthesis. In 
addition, ISL is frequently misincorporated by RT, leading 
to mismatched primer termini that further reduces pro-
ductive DNA elongation.1 

ISL has highly potent antiviral activity against both wild-
type HIV-1 (50% effective concentration [EC₅₀], ∼0.07–0.20 
nM) and a broad panel of nRTI-resistant clinical isolates in 
vitro.2,3 It is also active against HIV-2, with an EC50 on aver-
age 4.8-fold more potent than observed for HIV-1.4 
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In late 2025, a fixed-dose combination of the nonnucle- 
oside reverse transcriptase inhibitor (NNRTI) doravirine 
(DOR) and ISL (DOR/ISL 100/0.25 mg once daily) was filed 
with the US Food and Drug Administration for therapy 
in adults with HIV who are virologically suppressed on 
their antiretroviral (ARV) regimens and have no known 
resistance to either drug. In parallel, a once-weekly oral 
regimen combining ISL with the capsid inhibitor lenacapa-
vir is currently undergoing phase III clinical investigation 
as maintenance therapy for people with HIV-1 who are vi-
rologically suppressed. 

People with HIV who are expected to be eligible for 
combinations with ISL may have been previously ex-
posed to ARV therapy or preexposure prophylaxis, during 
which resistance mutations may have emerged. In addi-
tion, some individuals may have acquired virus containing 
resistance mutations through the transmission of a resis-
tant strain. 

The most recent International Antiviral Society–USA  
(IAS-USA) mutation chart provides an established frame- 
work for interpreting DOR resistance–associated substitu-
tions.5 In contrast, experience with ISL is currently confined 
to clinical trial settings, and further data are required to  
gain more insight into potential resistance selection and 
the clinical significance of preexisting ISL-associated mu-
tations before a resistance bar can be established in the 
mutation chart.5 

This report summarizes available evidence on ISL sus-
ceptibility and aims to support clinical decision-making 
when DOR/ISL is approved, particularly in the presence of 
previously selected or transmitted resistance mutations 
(Table 1).

Author Correspondence
Write to Annemarie M. Wensing, MD, PhD, Julius Center 
for Health Sciences and Primary Care, University Medi-
cal Center Utrecht, Heidelberglaan 100, Utrecht 3584 CX, 
The Netherlands, or email A.M.J.Wensing@umcutrecht.nl.

Keywords: antiretroviral therapy, drug resistance, HIV, 
ISL, islatravir, mutation 
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Table 1. Overview of In Vitro Resistance Data for Islatravir 

Mutation/ 
pattern

Phenotypic resistance (fold increase 
compared with wild-type virus) 

Subtype Technique/
assay

Comments Reference (year)

M184I 4×-6× B Clinical  
isolates/
SDM

Diamond et al (2022)1 

Grobler et al (2018)3

Cilento et al (2021)9

M184V 4×–10× A, B, C Clinical  
isolates/
SDM

Diamond et al (2022)1

Kawamoto et al (2008)2

Aulicino et al (2014)8 
Cilento et al (2021)9

Byun et al (2024)19

A114S + 
M184V

24×-37× B SDM Diamond et al (2022)1

Cilento et al (2021)9

A114S 2× B SDM Diamond et al (2022)1

Cilento et al (2021)9 

V90I + M184I 4× B SDM Diamond et al (2022)1

V90I 1× B SDM Diamond et al (2022)1

L74I + M184I 4× B SDM Diamond et al (2022)1

I142V + T165R 
+ M184V

22× B SDM Kawamoto et al (2008)2

M41L + A114S 
+ M184V 

65× SDM Diamond et al (2022)1 

M184I/V + 1 
TAMsa

<4× B Clinical 
isolates

Giammarino et al (2025)7 

M184I/V + 2-3 
TAMsa

2×-21× B Clinical 
isolates

Grobler et al (2018)3

Giammarino et al (2025)7 

M184I/V + 4-6 
TAMsa

2×-38× B Clinical 
isolates

Grobler et al (2018)3

Giammarino et al (2025)7

69insert  <4×-10× B Clinical 
isolates

69insert is typically 
observed in the back-
ground of TAMs

Grobler et al (2018)3

M184V + 1 or 2 
TAMsa

4×-10× C Clinical 
isolates

Additive reduction in 
susceptibility up to 
19× with increasing 
number of TAM-2a

Byun et al (2024)19

K65R <1× A, B, C Clinical  
isolates/
SDM

Increased ISL-TP incor-
poration; hypersuscep-
tibility

Diamond et al (2022)1

Kawamoto et al (2008)2

Grobler et al (2018)3

Michailidis et al (2013)20

K65R + 
M184I/V

2×  B, C Clinical 
isolates

Grobler et al (2018)3 
Byun et al (2024)19 

M184I 14×-22× Circulating BF 
recombinant 
forms

Clinical 
isolates

Aulicino et al (2014)8

M184V 5×-34× Circulating BF 
recombinant 
forms

Clinical 
isolates

Aulicino et al (2014)8

aTAM-2 mutations are D67N + K70R + T215F/Y + K219Q/E.
Abbreviations: ISL, islatravir; SDM, site-directed mutagenesis; TAM, thymidine analogue mutation; TP, triphosphate. 
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Phenotypic Testing of Clinical Isolates
No subtype-specific loss of intrinsic potency has been 
demonstrated.3,6 In 2025, Giammarino and colleagues 
analyzed various subtype B isolates from individuals with 
viruses containing historical nRTI resistance mutations.7 
Although a clinical cutoff for reduced clinical activity has 
not yet been established, ISL fold-change values in M184V-
containing isolates varied but were generally below the 
threshold associated with loss of potency for other nRTIs 
and were still below the drug levels achieved in vivo ex-
pected to retain substantial activity (Table 2). Increasing 
numbers of thymidine analogue mutations (TAMs) re-
sulted in a higher level of resistance to ISL in the subset 
of viruses harboring the M184I/V mutation.3 Notably, one 
report described greater variability in ISL fold-change  
values for M184I/V, with increases of up to approximately 
34-fold observed in a limited number of clinical isolates 
of circulating B/F recombinant viruses.8 In contrast, 
clinical isolates containing K65R alone generally demon-
strated increased susceptibility to ISL. When M184V was 
present in combination with K65R, susceptibility to ISL  
was preserved.1,3

Mechanisms of Resistance to ISL In Vitro
Resistance to ISL is primarily driven by the emergence of 
M184I/V. M184I is typically the first mutation selected 
in vitro and is later replaced by M184V. Other mutations 
observed more than once in combination with M184I/V in-
clude V90I, A114S, and C162Y.1,9 Based on available in vitro 
phenotypic data, M184I and M184V confer minimal to 
modest reductions in ISL susceptibility, whereas the other 
individual substitutions appear to have minimal or no im-
pact on ISL susceptibility.1,2,9,10 However, the presence of 

A114S with M184I/V results in a greater reduction in sus-
ceptibility (Table 1). Notably, A114S was associated with 
markedly reduced fitness and was identified rarely in in-
dependent passage experiments.1 Cilento and colleagues9 
reported reduced catalytic efficiency (kcat/Km) compared 
with wild-type RT: a 2.1-fold decrease for A114S alone 
and a 6.5-fold decrease for A114S/M184V/A502V. In addi-
tion, a structural study11 has shown that ISL interacts with 
residues A114, Y115, F160, M184, and D185. These findings 
indicate that changes at positions A114 and M184 alter the 
local structure of the binding pocket and are associated 
with reduced efficiency of the incorporation of ISL-TP. 

Importantly, ISL maintains activity against numerous 
common nRTI resistance mutations selected by other 
agents. Site-directed mutant viruses containing resistance 
mutations, such as K65R, L74V, and Q151M, have been as-
sociated with hypersusceptibility to ISL. Viral constructs 
with 3 to 4 TAMs had no or minimal impact on susceptibility 
in the absence of M184I/V.1-3

Impact of Resistance in Clinical Studies
A short-course monotherapy study of doses between 0.5 
mg and 30 mg did not result in the emergence of resis-
tance mutations. Individuals who were treatment naive 
had a decrease of 1.26 log₁₀ copies/mL in HIV-1 RNA level 
7 days after a single dose of 0.5 mg ISL.12 These doses in 
the monotherapy study were higher than the expected 
approved dose of 0.25 mg. The phase III studies evalu-
ating the dose of 0.25 mg ISL with DOR (MK-8591A-051 
and MK-8591A-052) enrolled adults with HIV-1 RNA levels 
below 50 copies/mL for 3 months or longer, with no prior 
virologic failure. Individuals with HIV carrying at least 1 of 
the following NNRTI mutations were excluded: V106A/M, 
V108I, Y188L, H221Y, P225H, F227C/L/V, M230I/L, L234I, 

Table 2. Clinical Interpretation of nRTI Mutations 

Clinical setting Recommendation
Adults with virologically suppressed HIV-1; no nRTI or NNRTI 
resistance history

DOR/ISL is an appropriate switch option

M184I/V only Clinical data are lacking; consider alternative regimens until more data 
are available unless the potential benefits of ISL outweigh uncertainty 

M184I/V + TAM-2 Impact on efficacy not yet established; avoid use until further data are 
available

K65R (alone or with M184I/V) DOR/ISL is an appropriate switch option due to hypersusceptibility 
induced by K65R

Ambiguous M184I by proviral DNA Potential APOBEC-induced artifact; confirm with historical RNA  
genotypes before using ISL 

Abbreviations: APOBEC, apolipoprotein B mRNA-editing enzyme catalytic polypeptide; DOR, doravirine; ISL, islatravir; NNRTI, nonnucleoside reverse tran-
scriptase inhibitor; nRTI, nucleoside and nucleotide analogue reverse transcriptase inhibitor; TAM, thymidine analogue mutation.
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P236L, Y318F. At week 48, virologic suppression was  
maintained in more than 90% of participants receiving 
DOR/ISL.13,14 Resistance mutations resulting in reduced 
susceptibility to DOR/ISL were detected in 2 cases who 
discontinued their drug regimens because of lack of anti-
viral efficacy before 48 weeks. The following mutations at 
resistance-related positions in RT were detected: A98G + 
V106I + Y188L with M184V and multiple TAMs in one case 
and V106M + Y188W + F227L with M184T and multiple 
TAMs in the other case. Of note, these profiles were also 
detected in proviral DNA samples taken at baseline. 

A subsequent phase III study evaluating 0.25 mg ISL  
with DOR (MK-8591A-053) enrolled adults with HIV-RNA 
levels higher than 500 copies/mL who had never been 
treated for HIV.15 Individuals carrying at least one of the 
above-listed exclusionary NNRTI mutations or the follow-
ing nRTI mutations were excluded: K65R/E/N, T69insert, 
K70E, Q151M, M184I/V, or 3 or more TAMs (M41L, D67N, 
K70R L210W, T215F/Y, K219E/Q). At week 48, virologic  
suppression was maintained in more than 90% of partici-
pants receiving DOR/ISL. Two individuals with virologic 
rebound acquired resistance mutations (Y188L with 
M184I and L74I + V106A + F227L with M184V), resulting 
in 2.42- and 6.69-fold increases in IC50 to ISL, respectively, 
and maximal increases in IC50 to DOR. 

Retrospective analyses suggest that M184I/V mutations 
detected by proviral DNA sequencing are not associated 
with the loss of virologic control after switching to ISL 
with DOR.16,17 However, interpretation of these findings 
requires caution. Apolipoprotein B mRNA-editing enzyme 
catalytic polypeptide, which is part of the host innate an-
tiviral immune response, can introduce hypermutations 
into HIV, resulting in defective proviral genomes that 
may complicate the interpretation of resistance testing 
results. In particular, the detection of M184I in proviral 
DNA does not necessarily indicate clinically relevant resis-
tance. Therefore, results of proviral DNA resistance testing 
should be interpreted in conjunction with ARV treatment 
history and prior virologic response, rather than used in 
isolation to guide clinical decision-making.18 

Conclusion 
Key points for clinicians are summarized in the Box. Cur-
rent evidence supports the use of ISL in individuals in 
whom there is no evidence of nRTI resistance. In vitro 
data suggest only modest susceptibility reductions if the 
M184I/V mutation alone is present. ISL likely retains sub-
stantial activity against these viruses; however, clinical 
data are yet to be generated. ISL-containing regimens may 
be used in people with HIV who do not have documented 

nRTI resistance by RNA testing, recognizing that efficacy 
in the presence of nRTI-associated drug resistance muta-
tions may well exist but has not yet been demonstrated. 
Results from drug resistance tests using proviral DNA 
should be interpreted with caution. �
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Box. Key Points for Clinicians

▶ �M184I/V results in minor or modest reductions of ISL 
susceptibility; high-level resistance requires the addition 
of the A114S mutation, which is rarely observed in clinical 
isolates (<0.01%).1,9

▶ �Phenotypic analysis of clinical isolates indicates that 
M184V + TAM combinations yield marked fold-change 
increases in the 50% effective concentration of ISL.

▶ �Available phase III data are derived exclusively from 
individuals without evidence of relevant nRTI resistance 
mutations. 

▶ �Results from resistance testing using proviral DNA should 
be interpreted cautiously.17 APOBEC-mediated hypermuta-
tion can generate the M184I mutation. 

▶ �Historical RNA genotypic test results, if available, can be 
applied to confirm archived drug resistance mutations in 
replication-competent HIV.

▶ �In the absence of historical resistance testing, clinicians 
could review prior treatment history, including periods of 
viral rebound or incomplete suppression, to assess whether 
resistance selection is likely to have occurred.

Abbreviations: APOBEC, apolipoprotein B mRNA-editing enzyme 
catalytic polypeptide; ISL, islatravir; nRTI, nucleoside and nucleotide 
analogue reverse transcriptase inhibitor; TAM, thymidine analogue 
mutation.



531

Islatravir Resistance

Published July 16, 2026 © IAS–USA�  www.iasusa.org

Merck Sharp & Dohme, Inc, and serving as a consultant 
for Gilead Sciences, Inc, Pfizer, Inc, Merck Sharp & Dohme, 
Inc, and ViiV Healthcare. (Updated February 2, 2026) Dr 
Richman reported no relevant financial relationships with 
ineligible companies. (Updated May 15, 2026) Dr Shafer 
reported no relevant financial relationships with ineligible 
companies. (Updated June 19, 2026)  Dr Wensing reported 
advisor or consulting fees to her institution from Merck 
Sharp & Dohme, Roche Laboratories, Gilead Sciences, Inc, 
and ViiV Healthcare; grants to her institution from Gilead 
Sciences, Inc; and noncash provision of medicines, equip-
ment, or administrative support to her institution from 
ARK. (Updated June 8, 2026) All relevant financial relation-
ships with ineligible companies have been mitigated.

Planner/Reviewer 1 reported no relevant financial relation-
ships with ineligible companies. (Updated May 15, 2026) 
Reviewer 2 reported no relevant financial relationships 
with ineligible companies. (Updated June 8, 2026) Plan-
ner/Reviewer 3 reported no relevant financial relationships 
with ineligible companies. (Updated June 19, 2026) 

References
1.	 Diamond TL, Ngo W, Xu M, et al. Islatravir has a high bar-

rier to resistance and exhibits a differentiated resistance 
profile from approved nucleoside reverse transcrip-
tase inhibitors (NRTIs). Antimicrob Agents Chemother. 
2022;66(6):e0013322. doi:10.1128/aac.00133-22

2.	 Kawamoto A, Kodama E, Sarafianos SG, et al. 2'-deoxy- 
4'-C-ethynyl-2-halo-adenosines active against drug-
resistant human immunodeficiency virus type 1 vari-
ants. Int J Biochem Cell Biol. 2008;40(11):2410-2420. 
doi:10.1016/j.biocel.2008.04.007

3.	 Grobler J, Huang Q, Hazuda D, Lai M. Efficacy of MK-8591 
against diverse HIV-1 subtypes and nRTI-resistant clini-
cal isolates. J Int AIDS Soc. 2018;21.

4.	 Wu VH, Smith RA, Masoum S, et al. MK-8591 (4'-Ethynyl-
2-Fluoro-2'-Deoxyadenosine) exhibits potent activity 
against HIV-2 isolates and drug-resistant HIV-2 mutants 
in culture. Antimicrob Agents Chemother. 2017;61(8): 
e00744-17. doi:10.1128/AAC.00744-17

5.	 Wensing AM, Calvez V, Ceccherini-Silberstein F, et al. 
2025 update of the drug resistance mutations in HIV-1. 
Top Antivir Med. 2025;33(2):457-473.

6.	 Njenda DT, Aralaguppe SG, Singh K, et al. Antiretrovi-
ral potency of 4'-ethnyl-2'-fluoro-2'-deoxyadenosine, 
tenofovir alafenamide and second-generation NNRTIs 
across diverse HIV-1 subtypes. J Antimicrob Chemother. 
2018;73(10):2721-2728. doi:10.1093/jac/dky256

7.	 Giammarino F, Paletti C, Bartolini N, et al. Combined dora-
virine and islatravir cooperate to inhibit nRTI and NNRTI 
resistant HIV-1 in vitro. Antiviral Res. 2025;239:106157. 
doi:10.1016/j.antiviral.2025.106157

8.	 Aulicino PC, Sharma S, Truong K, et al. Variable antiviral 
activity of islatravir against M184I/V mutant HIV-1 se-
lected during antiretroviral therapy. J Antimicrob Che-
mother. 2024;79(2):370-374. doi:10.1093/jac/dkad390

9.	 Cilento ME, Reeve AB, Michailidis E, et al. Development 
of human immunodeficiency virus type 1 resistance to 
4'-ethynyl-2-fluoro-2'-deoxyadenosine starting with 
wild-type or nucleoside reverse transcriptase inhibitor- 
resistant strains. Antimicrob Agents Chemother. 2021; 
65(12):e0116721. doi:10.1128/AAC.01167-21

10.	 Oliveira M, Brenner BG, Xu H, Ibanescu RI, Mesplede 
T, Wainberg MA. M184I/V substitutions and E138K/
M184I/V double substitutions in HIV reverse transcrip-
tase do not significantly affect the antiviral activity of 
EFdA. J Antimicrob Chemother. 2017;72(11):3008-3011. 
doi:10.1093/jac/dkx280

11.	 Takamatsu Y, Das D, Kohgo S, et al. The high genetic 
barrier of EFdA/MK-8591 stems from strong interac-
tions with the active site of drug-resistant HIV-1 reverse  
transcriptase. Cell Chem Biol. 2018;25(10):1268-1278.
e3. doi:10.1016/j.chembiol.2018.07.014

12.	 Schurmann D, Rudd DJ, Zhang S, et al. Safety, phar-
macokinetics, and antiretroviral activity of islatravir 
(ISL, MK-8591), a novel nucleoside reverse transcrip-
tase translocation inhibitor, following single-dose ad-
ministration to treatment-naive adults infected with 
HIV-1: an open-label, phase 1b, consecutive-panel trial. 
Lancet HIV. 2020;7(3):e164-e172. doi:10.1016/S2352-
3018(19)30372-8

13.	 Orkin C, Mngqibisa R, Velez JD, et al. Switch to fixed-
dose doravirine (100 mg) and islatravir (0.25 mg) once 
daily in virologically suppressed adults with HIV-1 on 
oral antiretroviral therapy: 48-week results of a phase 
3, multicentre, randomised, open-label, non-inferiority 
trial. Lancet. 2026;407(10528):599-610. doi:10.1016/
S0140-6736(25)01945-2

14	 Colson AE, Mills AM, Ramgopal MN, et al. Switch to 
fixed-dose doravirine (100 mg) and islatravir (0.25 mg) 
once daily in virologically suppressed adults with HIV-
1 on bictegravir, emtricitabine, and tenofovir alafen-
amide: 48-week results of a phase 3, multicentre, ran-
domised, controlled, double-blind, non-inferiority trial. 
Lancet. 2026;407(10528):611-621. doi:10.1016/S0140-
6736(25)01948-8

15.	 Rockstroh JK, Kassim S, Paredes R, et al. Fixed-dose 
daily doravirine (100 mg) with islatravir (0.25 mg) ver-
sus bictegravir, emtricitabine, and tenofovir alafenamide 
for initial HIV-1 therapy: 48-week results of a phase 3, 
randomised, controlled, double-blind, non-inferiority 
trial. Lancet HIV. 2026 Feb 25 (online ahead of print). 
doi:10.1016/S2352-3018(26)00033-0

16.	 Asante-Appiah E, Joseph S, Cha J, et al. Switching to 
doravirine/islatravir maintains viral suppression regard-
less of archived mutations [Abstract 694]. In Special Is-
sue: Abstracts From the CROI 2024 Conference on Ret-
roviruses and Opportunistic Infections. Top Antivir Med. 
2024;32(1):198-199.

17.	 Diamond T. Switching to doravirine/islatravir (100 mg/ 
0.25 mg) once daily maintaned viral suppression in the 
presence of archived M184I/V resistance-associated 
mutations in proviral DNA. Poster presented at: IAS Con-
ference on HIV Science (IAS 2025); July 13-16, 2025; Ki-
gali, Rwanda.

18.	Wensing AM, Charpentier C, Calvez V, et al. Utiliz-
ing HIV proviral DNA to assess for the presence of HIV 
drug resistance. Clin Infect Dis. 2025;81(4):e132-e136. 
doi:10.1093/cid/ciaf161



IAS–USA        Topics in Antiviral Medicine

532

Published July 16, 2026 © IAS–USA�  www.iasusa.org

19.	 Byun H, Papathanasopoulos MA, Steegen K, Basson 
AE. Thymidine analogue mutations with M184V sig-
nificantly decrease phenotypic susceptibility of HIV-1 
subtype C reverse transcriptase to islatravir. Viruses. 
2024;16(12):1888. doi:10.3390/v16121888

20.	 Michailidis E, Ryan EM, Hachiya A, et al. Hypersuscep-
tibility mechanism of tenofovir-resistant HIV to EFdA. 
Retrovirology. 2013;10:65. doi:10.1186/1742-4690-10-65

Top Antivir Med. 2026;34(3):527-532. 
©2026, IAS–USA. All rights reserved.



533

 Volume 34 Issue 3   June/July 2026

Published July 16, 2026 © IAS–USA�  www.iasusa.org

Abstract: Obesity is a chronic, relapsing disease that is 
defended by complex biologic regulatory 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.    

Keywords: antiretroviral therapy, ART, BMI, body mass 
index, glucagon-like peptide-1 receptor agonist, GLP-1 RA, 
HIV, metabolic health, obesity, semaglutide, weight gain 

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.1

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.2 The concept of “energy homeo-
stasis” illustrates this well: body weight is regulated by 
an intricate network of neural, hormonal, and metabolic 

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.1

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 1990.2 These 
trends have profound implications for population health, 
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Obesity, not wasting, has become 
the dominant body-composition 
phenotype in the modern ART era, 
driven by drug-specific effects, 
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Pathophysiology of Obesity

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.8

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.8

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.1 Estrogen deficiency  
from menopause or ART-related changes alters lipid metabo-
lism and increases central adiposity, particularly in women.8

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 α and 
interleukin 6, which interfere with insulin receptor signaling. 
Over time, adipose depots develop fibrosis, reduced vascu-
larization, and impaired lipolytic response.8

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.9

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

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.3

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.4 
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.5 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.5 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.4  

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.6,7 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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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.10

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.11  
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.1

Intersecting Mechanisms in HIV
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 
protein.12 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 

cell infiltration, mitochondrial de-
pletion, and impaired lipid handling, 
increasing the risk of cardiovascular 
diseases.5,6 

Viral proteins such as trans-acti-
vator of transcription (Tat) and viral 
protein R (Vpr) exacerbate these ef-
fects. Tat inhibits PPARγ, reducing 
adipocyte differentiation, and Vpr 
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.13

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 

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.6 Similar 
patterns are emerging in Europe and sub-Saharan Africa as 
ART access expands.14,15

Figure 1 illustrates 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 (PIs; 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.6,14,15

Mechanistically, InSTIs may alter hypothalamic melano-
cortin signaling, influence central melanocortin pathways 
involved in appetite regulation, and reduce mitochondrial 

Table 1. Factors in Weight Gain in People With HIV  

Disease and 
demographic 
factors

Antiretroviral therapy–related 
mechanisms

General population factors

Lower CD4+ cell 
count, high HIV RNA 
level, no history of 
injection drug use, 
Black women

Integrase strand transfer inhibitor– 
and tenofovir alafenamide–associ-
ated weight gain, return-to-health 
phenomenon, HIV-mediated adipose 
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

Adapted from Sax et al.6

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
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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.6,14,15

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 PI 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.16 Real-
world data suggest that weight gain plateaus after 12 to 24 
months, indicating a new steady state rather than continu-
ous progression.12

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 

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.17 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.18

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.6 
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.12 Depression and stigma contribute to emotional eating 
and physical inactivity.1 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.1 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.19

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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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.7,14-18 Cabotegravir is available 
as a long-acting injectable formulation. Adapted from Sax et al.6
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•	 “I am 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/m2, 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.”

Management of Obesity in PWH
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 (m²), 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/m2 to 29.9 kg/m2, with 
class I, II, and III obesity defined as 30 kg/m2 to 34.9 kg/m2, 
35 kg/m2 to 39.9 kg/m2, and 40 kg/m2 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, ≥25 kg/m2 or 
27.5 kg/m2) to define obesity. In patients with a BMI of 25  
kg/m2 to 34.9 kg/m2, 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.1 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.1 
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. 

Several routinely prescribed medications are known to  
contribute to weight gain, including antihistamines, β- and 
α-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 A1c (HbA1c), 
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.6

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 

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.20

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.

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 
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Table 2. Components of Comprehensive Weight Management for Persons With HIV 

Approach Eligibility Description
Mean percent 
weight loss at 
12-24 months

Other considerations

Multicompo-
nent intensive 
behavioral 
lifestyle

• BMI ≥30 kg/m2

• BMI ≥25  kg/m2 with 
obesity-related 
comorbidities

•	Behavioral change counseling should  
incorporate evidence-based strategies, including 
setting specific, measurable, and realistic goals; 
self-monitoring of food and beverage intake, 
physical activity, and body weight; and  
developing stress-management and time- 
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: ≥14 
sessions over 6 months with total duration of 
intervention for over 12-24 months

1%-9% •	Success is enhanced by gradually  
introducing behavior-change  
strategies and using motivational inter-
viewing to elicit intrinsic  
motivation and support sustained, long-
term change

Nutrition 
intervention 

•	BMI ≥30  kg/m2

•	BMI ≥25  kg/m2 
with obesity- 
related  
comorbidities

     

• Focus on both quality and quantity of intake
• Recommend a calorie deficit with typical targets 

of 1200–1500 kcal/d for most women and 
1500–1800 kcal/d for most men, individualized 
based on age, metabolic needs, comorbidities, 
and treatment goals

• Encourage reduced portion sizes and limiting 
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

3%-10% • Adherence to the chosen nutritional 
strategy is the strongest predictor of 
long-term weight loss success

• There is little difference in weight loss  
outcomes between specific dietary types 
(eg, low carbohydrate, low fat, high 
protein)

Physical 
activity

All adults regardless 
of BMI

•	≥150 min/wk of moderate-intensity activity or 
75-150 min/wk of vigorous-intensity activity

•	Strength training ≥2x/wk
•	≥200 min/wk is associated with better  

maintenance of weight loss

1%-3% •	Physical activity is crucial for long-term 
weight-loss maintenance 

•	Exercise should not be used as the sole 
weight-loss strategy

Pharmaco-
therapy

•	BMI ≥30  kg/m2

•	BMI ≥27  kg/m2 
with obesity- 
related  
comorbidities

See Table 3 for comprehensive review of  
commonly prescribed obesity medications

5%-21% •	Administer concurrent lifestyle  
interventions

•	Medications are offered based on weight-
loss goals, tolerability, comorbid condi-
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 
and bariatric 
surgery

•	BMI ≥35  kg/m2

•	BMI ≥30  kg/m2 
with obesity-relat-
ed comorbidities

• Laparoscopic sleeve gastrectomy 
• Roux-en-Y gastric bypass 
• Single-anastomosis duodeno-ileal bypass with 

sleeve gastrectomy

25%-35% •	Administer concurrent lifestyle  
interventions

•	Long-term monitoring of nutritional  
deficiencies and bone health is necessary

Adapted from Wharton et al.1

Abbreviation: BMI, body mass index. 
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Multicomponent intensive behavioral interventions. Multicom-
ponent intensive behavioral interventions are recommended  
for individuals with a BMI of 30 kg/m2 and higher (or 25 kg/m2  
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.1 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-
ioral interventions can be effective for PWH, at least in the  
short term.21

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.21

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 aging.22

Pharmacotherapy. Antiobesity medications (AOMs) are indi-
cated for individuals with BMIs of 30 kg/m2 and higher, or 27 
kg/m2 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 

AOMs, including US Food and Drug Administration–approved 
long-term agents, short-term medications, and off-label  
options often used due to access barriers.23 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.24,25 In 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/m² 
and improvements in inflammatory markers including high-
sensitivity C-reactive protein (hsCRP) and soluble cluster of 
differentiation 14 (CD14).26

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.27 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.24 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/m2 and higher, or in 
those with BMI of 30 kg/m2 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 

Medication, 
year availablea

Mechanism of 
action 

Mean weight loss 
from baselineb

Dose availability and 
escalation schedulec

Selected 
adverse effects

Contraindications, warnings, 
and precautionsd

FDA-approved for long-term use

Liraglutide, 
2010

GLP-1 receptor 
agonist: simulates 
metabolic effects 
of enteropancre-
atic hormones via 
the gut–brain axis, 
reduces appetite 
and delays gastric 
emptying

8.4 kg (8%) at 56 weeks • 0.6, 1.2, 1.8, or 3.0  mg  once 
daily

• Dose escalation: initiate at  
0.6 mg/d and titrate by 0.6 mg 
every week based on  
treatment response and  
tolerability

Nausea,  
diarrhea,  
constipation,  
dyspepsia,  
vomiting

•	Contraindications: personal 
or family history of medullary 
thyroid cancer or MEN type 2

•	Avoid in patients with history of 
alcohol use disorder and  
pancreatitis

•	Hypoglycemia risk ↑ with insulin/
sulfonylureas in patients with 
type 2 diabetes

Phentermine-
topiramate ER, 
2012

Phentermine 
increases  
norepinephrine 
and topiramate 
augments GABA  
receptors in CNS 
and reduces  
appetite

8.2–10.2 kg (10.9%) at  
12 months

• 7.5/46, 11.25/69, or 15/92 mg 
once daily

• Dose escalation: initiate 
3.75/23 mg daily for 14 d, then 
increase to 7.5/46 mg daily; 
escalate dose every 12 weeks 
based on treatment response 
and tolerability 

• Discontinue if 5% weight loss 
is not achieved after 12 weeks 
on maximum daily dose

Paresthesia, dry 
mouth,  
constipation, 
headache,  
insomnia,  
dizziness, altered 
sense of taste

• Contraindications: cardiovascular 
disease, uncontrolled  
hypertension, or MAOI use

• Use with caution in those with 
depression, anxiety, history of 
nephrolithiasis, angle closure 
glaucoma

Naltrexone-
bupropion ER,
2014

Opioid receptor  
antagonist,  
dopamine and  
norepineph-
rine reuptake 
inhibitor: reduces 
appetite

4.7 kg (6.1%) at  
12 months

• 8/90 mg – 32/360 mg once or 
twice daily

• Dose escalation: initiate with 
1 tablet in the morning for 1 
week; week 2: 1 tablet in the 
morning and 1 tablet in the 
evening; week 3: 2 tablets 
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

Nausea,  
constipation, 
headache,  
vomiting,  
dizziness, 
insomnia, and 
xerostomia

•	Contraindications: uncontrolled 
hypertension, history of seizures, 
at risk of alcohol withdrawal, 
bulimia or anorexia nervosa, 
long-term opioid use or MAOI 
use

Semaglutide, 
2017

GLP-1 receptor 
agonist: simulates 
metabolic effects 
of enteropancreatic 
hormones via the 
gut–brain axis, 
reduces appetite 
and delays gastric 
emptying

15.6 kg (14.9%) at  
68 weeks

• 0.25, 0.5, 1, 1.7, or 2.4 mg  
once weekly

• Dose escalation: initiate at 
0.25 mg SC once weekly for 
4 weeks; follow the dosage 
escalation schedule, titrat-
ing every 4 weeks based 
on treatment response and 
tolerability 

Nausea,  
diarrhea, 
constipation, 
dyspepsia, 
vomiting

•	Contraindications: personal 
or family history of medullary 
thyroid cancer or MEN type 2

•	Avoid in patients with history 
of alcohol use disorder and 
pancreatitis

•	Hypoglycemia risk ↑ with 
insulin/sulfonylureas in patients 
with type 2 diabetes

•	Retinopathy may worsen in 
patients with type 2 diabetes

Tirzepatide, 
2022

GIP/GLP-1 dual-
receptor agonist: 
augments the 
central-acting 
effect on appetite 
suppression
 

23.6 kg (20.9%) at  
74 weeks

• 2.5, 5, 7.5, 10, 12.5, or 15 mg 
once weekly

• Dose escalation: recommend- 
ed starting dosage is 2.5 mg 
injected SC once weekly; 
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 

Nausea,  
diarrhea,  
vomiting,  
constipation,  
alopecia,  
abdominal pain

•	Contraindications: personal 
or family history of medullary 
thyroid cancer or MEN type 2

•	Avoid in patients with history of 
alcohol use disorder and  
pancreatitis

•	Hypoglycemia risk ↑ with insulin/
sulfonylureas in patients with 
type 2 diabetes

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    (continued next page)
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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 

issues. Complications include micronutrient deficiencies (eg, 
vitamin B12, iron, calcium, vitamin D), dumping syndrome, and 
anastomotic ulcers; careful supplementation and monitoring 
are essential.28

ART Optimization

When obesity appears temporally linked to ART initiation, 
switching to less–weight-promoting regimens may prevent 

Table 3. Commonly Prescribed Antiobesity Medications (continued)

Medication, 
year availablea

Mechanism of 
action 

Mean weight loss 
from baselineb

Dose availability and 
escalation schedulec

Selected adverse 
effects

Contraindications, 
warnings, and precautionsd

FDA-approved for short-term use
Phentermine, 
1959

Increases  
norepinephrine in 
CNS and reduces 
appetite

5.9 kg (6.1%) at  
28 weeks

•	8, 15, 30, or 37.5 mg  
once daily

•	Dose escalation: dosage 
should be individualized to 
obtain an adequate response 
while ensuring tolerability

Dry mouth,  
constipation, 
headache, insomnia, 
dizziness

•	Contraindications: cardiovascular 
disease, uncontrolled  
hypertension, or MAOI use

•	Use with caution in those with 
hypertension, depression,  
anxiety

Commonly used off-label

Bupropion, 
1985

Inhibits dopamine 
and norepinephrine 
reuptake, which 
stimulates  proopi-
omelanocortin  
neurons in  
hypothalamus,  
suppresses appetite 
and food cravings

3.4-4.8 kg 
(4.9%–12.9%) at 
24 weeks

•	SR: 100, 150, or 200 mg  
twice daily

•	ER: 150 or 300 mg once daily
•	Starting dose: 100 mg/d for 

SR and 150 mg/d for ER
•	Dose escalation:  increase 

every 1-2 weeks to obtain 
an adequate response while 
ensuring tolerability

Dry mouth, headache, 
nausea, insomnia,  
dizziness, agitation

Contraindications: uncontrolled 
hypertension, seizure disorder, 
bulimia or anorexia nervosa,  
concurrent use with MAOIs or 
within 14 days of MAOI  
discontinuation

Metformin, 
1995 

Increases insulin 
and leptin  
sensitivity,  
decreases  
hunger

2-9 kg in 6-12 
months
(6.2% at 15 years)

•	500, 1000, 2000, or 2500 mg 
taken once daily or divided 
into twice-daily dosing

•	Dose escalation: begin with 
500 mg with breakfast and 
increase weekly to obtain 
an adequate response while 
ensuring tolerability

Gastrointestinal,  
including diarrhea, 
nausea/vomiting, 
flatulence, indigestion, 
abdominal discomfort, 
and headache

•	Contraindications: advanced 
renal insufficiency (eGFR <30 
mL/min), heart failure with poor 
perfusion

Topiramate, 
1996

Modulates GABA 
receptors in CNS

3.5 kg (6.4%) at  
28 weeks

•	25, 50, 100, or 200 mg taken 
once daily or divided into 
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

Paresthesia, fatigue, 
dizziness, somnolence, 
nervousness, psychomo-
tor slowing, difficulty 
with memory, difficulty 
with concentration/
attention, cognitive 
problems, confusion, 
mood problems

•	Use with caution if history of 
glaucoma, metabolic acidosis, or 
calcium phosphate kidney stone

Adapted from Gudzune and Kushner.23

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.
aMedications 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.
cSuggested titration based on expert opinion; should be personalized to meet patient’s weight loss goals and tolerability.
  d�For comprehensive information on adverse effects, monitoring, contraindications, and use during pregnancy and lactation, refer to the official prescribing  
information (drug inserts).
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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.29 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.29

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  

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.1 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.

Future Directions
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 

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, HbA1c) to classify obesity 
and cardiovascular risk

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

Assess

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 

Advise

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

Agree

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

•	Offer intensive 
behavioral weight-
loss counseling and 
programs

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

Assist

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

Arrange

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.1  

Abbreviations: ART, antiretroviral therapy; BMI, body mass index; BP, blood pressure; HbA1c, hemoglobin A1c.
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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.

Conclusion
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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Abstract: Clinical pharmacology plays a crucial role 
in the successful treatment and prevention of HIV 
and other viral infections. Information from the field 
of clinical pharmacology leads to the development of 
novel antiviral treatments, supports the evaluation 
of efficacy and safety of antiviral therapies, informs 
the management of drug-drug interactions, and de-
fines the optimal dosing and drug selection for spe-
cial populations. The International Workshop on 
Clinical Pharmacology of HIV, Hepatitis, and Other 
Antiviral Drugs recently held its 26th meeting. This 
review focuses on selected abstracts presented at 
the 2025 workshop and provides insights to assist 
clinicians in applying this new knowledge to clinical 
practice.    

Keywords: antiretrovirals, bulevirtide, cabotegravir, 
cytomegalovirus, dolutegravir, drug-drug interactions, 
ganciclovir, HDV, hepatitis D virus, HIV, lenacapavir, 
Mpox, pharmacokinetics, rilpivirine, tecovirimat  

Introduction
The 26th International Workshop on Clinical Pharmacol-
ogy of HIV, Hepatitis, and Other Antiviral Drugs took 
place in September 2025, in Amsterdam, the Neth-
erlands.1 This international meeting, dedicated to the 
pharmacology of antiretroviral and antiviral therapies, is 
a venue for researchers and clinicians to learn about the 
latest scientific advances in this field and was attended 
by more than 120 in-person and virtual delegates. This 
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article highlights selected presentations and abstracts 
from the Workshop, with insights to assist clinicians in 
applying new data to clinical practice. Enduring materi-
als are available at the conference website.2

Considerations for HIV Prevention

Postexposure Prophylaxis 
Two plenary sessions focused on pharmacologic con-
siderations and challenges with strategies for HIV 
prevention with postexposure prophylaxis (PEP). Von  

Kleist presented modeling data3 that helped inform  
the updated HIV PEP Guidelines from the World Health 
Organization (WHO).4 The model suggested that 2-drug  
PEP with tenofovir disoproxil fumarate (TDF)/emtric-
itabine (FTC) offers insufficient protection if initiated 
more than 1 hour after sexual exposure, whereas 3-drug 
PEP is more effective when initiated within 48 hours of 
exposure and taken for 28 days. Simulations also sug-
gested that if only TDF/FTC was immediately available, 
starting this as soon as possible and adding a third 
agent such as dolutegravir (DTG) within a week, and 
taken for 28 days from the first TDF/FTC dose, may 
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Pharmacokinetic modeling directly 
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regimens is limited
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samples were obtained, with an average of 8.6 samples 
per person.13 The mean age and weight were 11.1 years 
and 18.8 kg, respectively, and 86% had viral suppres-
sion. More than half (55%) of DTG trough concentrations 
(Ctau) were supratherapeutic (≥1.47 mg/L), 21% were 
therapeutic, and 4.8% were subtherapeutic (<0.32 
mg/L), with high interindividual variability (coefficient 

of variation [CV], 65.4%) and lower intraindividual 
variability (25.6%). All Ctau values in children weighing 
more than 6 and less than 14 kg were supratherapeu-
tic, and 64% of Ctau values were supratherapeutic in 
children weighing more than 30 and less than 40 kg. 
Supratherapeutic concentrations were not associated 
with bothersome central nervous system effects, and 
no dose reductions were implemented. No significant 
difference in mean Ctau was found in patients with and 
without viral suppression. These results confirm the 
large interindividual variability of DTG in children and 
adolescents, and are consistent with other data that in-
dicate a lack of relationship between DTG exposure and 
virologic response in children.14 As such, routine TDM 
is not indicated in pediatric care.15 The Quebec Antiret-
roviral TDM Guidelines16 moderately recommend (B-II) 
TDM for children taking the dispersible tablet formula-
tion of DTG due to higher variability in bioavailability, 
but otherwise do not recommend DTG TDM for pediat-
ric patients.17 

Novel Matrices for Drug Concentration Measurement
In contrast to plasma concentrations, intracellular anti-
retroviral concentrations are not as impacted by factors 
influencing absorption, food intake, metabolism, or 
drug interactions, and thus represent a more consis-
tent marker of drug exposure. Tenofovir-diphosphate 
(TFV-DP) in dried blood spot (DBS) testing has been 
used to provide insight into long-term adherence and 
PrEP efficacy. In contrast, limited data exist regard-
ing the intracellular pharmacology of abacavir (ABC)  

prevent acquisition. In the second plenary, Taylor noted 
that real-world scenarios may be complex and require 
the application of pharmacologic principles combined 
with a pragmatic approach for optimal implementation 
and patient acceptance.

Preexposure Prophylaxis
Long-acting lenacapavir (LEN) subcutaneous injection 
for preexposure prophylaxis (PrEP) is approved in the 
US5 and European Union,6 and is endorsed by the WHO 
as an HIV prevention option.7 However, equitable global 
rollout, including in low- and middle-income countries, 
is imperative. Target LEN concentrations are achieved 
on day 1 when subcutaneous administration is initiated 
with oral lead-in dosing on day 1 and day 2. In the ab-
sence of oral LEN loading, target concentrations are not 
achieved for 35 to 42 days based on initial pharmacoki-
netic (PK) data in participants without HIV. The need for 
generic manufacturers to develop and gain approval for 
injectable and oral formulations of LEN is a potential lo-
gistic and fiscal barrier. Owen presented modeling data8 
suggesting that low-cost oral daily PrEP (eg, generic 
TDF/FTC or tenofovir alafenamide [TAF]/FTC) could be 
an alternative to oral LEN lead-in as a bridging strategy 
for up to 42 days to ensure effective protection until 
subcutaneous LEN reaches protective concentrations. 

Developmental Drugs for HIV Treatment
VH4524184 (VH-184) is a third-generation integrase 
strand transfer inhibitor (InSTI) with potent activity, 
long-acting potential, and an improved in vitro resistance 
profile relative to second-generation InSTIs. Collins pre-
sented results from a drug-drug interaction (DDI) study 
in female participants showing no relevant interaction 
between VH-184 and combined oral contraceptives.9 

ACC017 is a novel InSTI with potent activity, an in vitro 
resistance profile that differs from other InSTIs, and favor-
able preclinical safety and PK properties. Qin presented 
results from a placebo-controlled, dose-ranging, short-
term monotherapy study that showed potent antiviral 
activity,10 with PK properties supporting once-daily dos-
ing.11 Administration with a high-fat standard breakfast 
(typically defined as 800-1000 kcal and ≥50% fat) mod-
estly increased ACC017 exposure but is not anticipated to 
impact safety.12 

Children and Adolescents
Therapeutic Drug Monitoring
Pilote reported on a cohort of 53 pediatric patients                                                                                         
where 249 DTG therapeutic drug monitoring (TDM) 

DBS-based drug measurements 
are feasible and consistent in  
children, supporting a more  
reliable, child-friendly way to 
monitor long-term antiretroviral 
exposure and adherence
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and lamivudine (3TC) in children. Schwab presented 
results from IMPAACT 2019 (Pharmacokinetics, Safety, 
and Tolerability of Dispersible and Immediate-Release 
Abacavir, Dolutegravir, and Lamivudine Tablets in Chil-
dren With HIV), where 55 children received fixed-dose 
combinations of ABC/DTG/3TC across 5 weight bands.18 
Intracellular concentrations of carbovir-triphosphate 
(TP) and 3TC-TP were measured using DBS tests and pe-
ripheral blood mononuclear cells and were found to be 
quantifiable and generally consistent across study vis-
its and weight bands. These results support evaluating 
the utility of DBS testing in future pediatric studies to 
explore factors influencing intracellular concentrations 
and relationships with adherence, potentially providing 
a more child-friendly way of monitoring treatment.

Breastmilk Transfer of Bictegravir
Bictegravir (BIC)/TAF/FTC was recently included in the 
US Perinatal Treatment Guidelines as a preferred regi-
men for antiretroviral-naive pregnant individuals.19 Van 
Der Wekken-Pas presented the first study to describe 
human breastmilk concentrations in 12 healthy volun-
teers following a single dose of BIC.20 Similar to DTG, 
they found low concentration of BIC in breastmilk, with 
a breastmilk-to-plasma ratio of 0.01. The relative infant 
dose was minimal (<1%) and not expected to present 
any safety concerns in the infant. Because breastmilk 
transfer is not expected to be substantially different 
based on HIV status, or during continuous use compared 
with a single dose, these data provide reassuring safety 
information for virologically suppressed individuals on 
BIC who breastfeed.

Drug-Drug Interactions
Although modern antiretroviral drugs have a lower 
potential for DDIs, the management of DDIs with ri- 
famycins or other moderate or strong inducers remains 
a major clinical challenge due to the risk of anti- 
retroviral treatment failure. One session addressed 
various questions related to DDIs with rifamycins, in-
cluding strategies for dosing adjustment of the novel 
capsid inhibitor, LEN, and the inducing effect of high- 
dose rifampicin. 

Lenacapavir
Salerno presented a whole-body physiologically based 
(PB) PK model to simulate dosing recommendations 
for subcutaneous LEN used as PrEP when adminis-
tered concurrently with rifampicin or rifabutin.21 The 
model suggested that the strong inducing effect of 

rifampicin may be mitigated by administering a sup- 
plemental dose of 927 mg subcutaneous LEN plus 600 
mg oral LEN on the day rifampicin is initiated, followed 
by an additional 600 mg oral LEN dose the next day. 
In other words, the recommendations are to administer 
a double dose of subcutaneous LEN plus a double dose 
of oral LEN (Figure A). Supplemental oral and subcuta-
neous dosing is continued every 6 months in addition to 
the standard LEN maintenance dosing schedule. Strong 
inducers may be started at least 2 days after LEN (sub-
cutaneous plus oral lead-in) is initiated. The DDI with 
rifabutin may be overcome with a supplemental 463.5 
mg subcutaneous dose of LEN on the day rifabutin is 
started and continued every 6 months in addition to the 
standard every-6-month subcutaneous maintenance 
dosing schedule (Figure B). Moderate inducers, such as 
rifabutin, may be started any time after LEN is initiated. 

 Based on this physiologically based PK model, the US 
Food and Drug Administration (FDA)–approved prescrib-
ing information for LEN used for PrEP allows concomitant 
use with strong and moderate inducers, provided sup-
plemental LEN doses are given to individuals already 
receiving LEN.5 However, dosing recommendations are 
not available for a scenario in which someone is already 
on a chronic inducer and needs to initiate LEN. Impor-
tantly, in the US FDA prescribing information for LEN 
as treatment, use with strong and moderate inducers  
remains contraindicated.

In contrast to the FDA LEN PrEP prescribing informa-
tion, the European LEN prescribing information for its 
use as PrEP contraindicates the use of LEN with induc-
ers, regardless of the clinical scenario considered.6 Due 
to the lack of data on parenteral interaction potential (ie, 
the DDI study with oral LEN plus rifampicin was used to 
predict the DDI potential with subcutaneous LEN), the 
European Medicines Agency concluded that the physi-
ologically based PK model presented at the Workshop 
and submitted with regulatory filing documents relied on 
untestable assumptions and was, therefore, not consid-
ered adequate. Consequently, given this uncertainty and 
the absence of real-world data, alternative PrEP options 
could be considered for individuals requiring concurrent 
treatment with strong or moderate cytochrome P450 
(CYP)-3A4 inducers. 

Dose-Effect of Rifampicin on DDIs
High-dose rifampicin has been associated with more 
rapid lung sterilization and may enable shorter tuber-
culosis (TB) treatment regimens. However, the impact 
of high-dose rifampicin on the induction of drug-metab-
olizing enzymes has not been fully evaluated. Dickinson 
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presented a 4-phase study in which individuals with TB 
receiving DTG 50 mg twice daily were sequentially ad-
ministered rifampicin at increasing doses of 10 mg/kg, 
20 mg/kg, and 35 mg/kg, followed by DTG 50 mg once 
daily alone, 4 weeks after completing TB treatment.22 

The inducing effect of rifampicin on CYP-3A4 and 
P-glycoprotein was assessed using single doses of 
midazolam and digoxin on PK sampling days. DTG, mid-
azolam, and digoxin exposures showed minimal change 
with increasing rifampicin doses compared with the 
standard dose, suggesting that maximal CYP-3A4 and 
P-glycoprotein induction is achieved at 10 mg/kg and 
that no additional DTG dose adjustment is necessary 
with high-dose rifampicin. 

DDIs in Specific Populations
In addition to a plenary given by Cirrincione on the 
overall effect of hormones on pharmacology, a DDI 
study examined the effect of gender-affirming hormone 
therapy, including estradiol, spironolactone, or cyprot-
erone, on the PK of BIC/TAF/FTC in transgender women 
compared with cisgender women. Sunagawa reported 
no substantial differences in antiretroviral drug expo-
sure between the 2 groups, providing reassurance that 

gender-affirming hormone therapy and antiretroviral 
therapy can be safely coprescribed.23 

Access to modern antiretroviral drugs with reduced 
potential for DDIs has coincided with an aging population 
with HIV presenting with more comorbidities and poly-
pharmacy. Le analyzed more than 7 million DDI queries 
from 48 countries submitted to the Liverpool HIV Drug In-
teraction database24 and observed a 441% increase in the 
number of queries between 2020 and 2024.25 Conversely, 
a reduction in the overall severity of DDIs was noted in  
recent years, likely reflecting the broader use of contem-
porary antiretroviral therapies with more favorable DDI 
profiles. The most frequently searched antiretroviral thera-
pies were DTG and BIC, and the top-searched comedication 
classes included lipid-lowering drugs, cardiovascular 
drugs, herbal products/supplements/vitamins, and gas-
trointestinal agents. Despite the shift toward unboosted 
antiretroviral regimens, DDIs remain an ongoing concern 
due to the aging HIV population. 

Is Artificial Intelligence Ready for DDIs? 
To explore novel tools for DDI management, Ready eval-
uated the ability of artificial intelligence (AI) using the 
large language model ChatGPT to accurately identify 

A                        

Figure. Dosing recommendation for lenacapavir (LEN) in (A) the presence and absence of strong inducers and (B) the presence and absence of 
moderate inducers.

Initiation Initiation
Day 1 Day 2

LEN oral: 2x 300 mg 
+ 

LEN SC: 2x 463.5 mg

LEN oral: 2x 300 mg 

LEN dosing schedule: strong inducers present

LEN dosing schedule: strong inducers absent
Initiation Maintenance

Day 1 Day 2

LEN oral: 2x 300 mg 
+ 

LEN SC: 2x 463.5 mg

LEN oral: 2x 300 mg 

Every 6 months

LEN SC: 2x 463.5 mg  

Day 1 Day 2

LEN oral: 2x 300 mg 
+ 

LEN SC: 2x 463.5 mg

LEN oral: 2x 300 mg 

Supplemental dosage on day strong 
inducer is initiated, which should be at  

least 2 days after initiation of LEN

Maintenance

Every 6 months
Day 1

LEN oral: 2x 300 mg 
+ 

LEN SC: 2x 463.5 mg

+                        
LEN SC: 2x 463.5 mg

Day 2

LEN oral: 2x 300 mg 

If strong inducer is given for longer than 6 months

B                        
Initiation Initiation

Day 1 Day 2

LEN oral: 2x 300 mg  
+  

LEN SC: 2x 463.5 mg

LEN oral: 2x 300 mg 

LEN dosing schedule: moderate inducers present

LEN dosing schedule: moderate inducers absent
Initiation Maintenance

Day 1 Day 2

LEN oral: 2x 300 mg 
+ 

LEN SC: 2x 463.5 mg

LEN oral: 2x 300 mg 

Every 6 months

LEN SC: 2x 463.5 mg  

LEN SC: 1x 463.5 mg

Supplemental dosage on day moderate 
inducer is initiated

Maintenance

Every 6 months

+                        

If moderate inducer is given for longer than 6 months

LEN SC: 2x 463.5 mg LEN SC: 1x 463.5 mg
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and provide guidance on antiretroviral DDIs.26 ChatGPT 
demonstrated limited accuracy (<50%) in detecting, 
classifying, and providing correct guidance on DDIs 
compared with trusted HIV DDI resources (ie, the HIV/

HCV Drug Therapy Guide and the HIV Drug Interactions 
database).24,27 Notably, ChatGPT tended to generate 
unfounded warnings about nonexistent or clinically 
insignificant DDIs. For example, ChatGPT warned that 
darunavir/cobicistat could increase bupropion expo-
sure, thereby increasing the risk of seizure, which is 
incorrect. ChatGPT also underestimated the severity of 
serious DDIs. For example, ChatGPT did not warn about 
the potential risk of doravirine treatment failure when 
combined with the potent inducer enzalutamide. Thus, 
ChatGPT is not yet a reliable AI tool for antiretroviral 
DDI information, although its performance may im-
prove as the technology evolves.

Cabotegravir and Rilpivirine 
Pharmacokinetics
Several abstracts focused on understanding the phar- 
macokinetics of long-acting cabotegravir (CAB)/ril- 
pivirine (RPV) in unique matrices, in adolescents, and 
on steady-state concentrations after more than 1 year 
of ongoing use.

Unique Matrices
Rosen described a novel method to evaluate variation in 
drug exposure using penetration of long-acting inject-
able CAB/RPV into hair strands.28 Using 5 plucked hair 
strands from 18 people with HIV (6 female, 11 male, 1 
nonbinary; 7 White, 9 African American, 1 other, 1 infor-
mation unavailable), they measured antiretroviral drug 
levels in hair over time using infrared matrix-assisted 
laser desorption electrospray ionization (IR-MALDESI) 
mass spectrometry imaging. Intraindividual variability 

was higher in strands for those who received CAB and 
RPV than in those who received oral dosing of FTC, with 
CAB variability reaching statistical significance (P<.05). 
This method offers a potential noninvasive means of 
assessing short- and long-term exposure, which may 
support patient monitoring to identify those with low 
drug exposure who may be at risk for virologic failure.

Neverette presented time-matched blood plasma and 
seminal plasma concentrations of long-acting CAB/RPV 
measured longitudinally over a 2-month dosing inter- 
val.29 In seminal plasma, they found that total CAB and 
RPV concentrations were 10% or lower than those in blood 
plasma. However, because protein binding in the seminal 
plasma is substantially lower, they found more than 3-fold 
higher unbound CAB and RPV concentrations in seminal 
plasma than in blood plasma. These data align with re-
cently presented findings of total and unbound trough 
concentrations in blood and seminal plasma,30 and reaf-
firm that exposure remains above the desired effective 
concentration in the male genital tract.

Data in Adolescents
Bevers presented data on the PK properties of long-
acting CAB/RPV from the LATA (Long-Acting Treatment 
in Adolescents) trial in adolescents in sub-Saharan 
Africa.31 The LATA trial recruited adolescents who had 

virologic suppression for at least 1 year and a PK sub-
study was conducted in the long-acting CAB/RPV arm. 
PK sampling occurred after the second maintenance 
dose of long-acting CAB/RPV at week 24 in partici-
pants with a median age of 17.4 years (range, 12.7-20.4 
years). As in other studies and real-world evaluations, 
there was high variability in PK properties, and there 
were no substantial differences in the PK data observed 
in LATA participants compared with adult clinical trial  
PK data. 

Variability in Exposure
Sunagawa presented Ctau concentrations at 3 consecu-
tive visits in 47 participants receiving long-acting CAB/

IR-MALDESI imaging offers a 
promising tool to close a crucial 
gap in monitoring long-acting  
HIV therapies, with potential  
implications for preventing  
virologic failure and optimizing 
patient care

There is ongoing uncertainty 
around the use of TDM during 
long-acting CAB/RPV therapy,  
particularly in the setting of  
detectable viremia 
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RPV every 8 weeks for a median of 65 weeks.32 High in-
terindividual variability was observed for CAB and for  
RPV, and intraindividual variability was low for CAB and 
moderate for RPV. There were 20 RPV (14%) and 10 CAB 
concentrations (7%) that fell below the proposed ef-
ficacy threshold (<4x protein-adjusted 90% inhibitory 
concentration [IC90]). Although 39 participants (83%) 
remained virologically suppressed throughout the fol-
low-up period, all 8 with HIV-RNA levels higher than 20 
copies/mL subsequently resuppressed while remaining 
on long-acting CAB/RPV. Of the 8 participants with vi-
remia, only 1 had a CAB concentration below the efficacy 
threshold, and none had RPV concentrations below the 
threshold. Overall, this highlights the ongoing un-
certainty around the use of TDM during long-acting 
CAB/RPV therapy, particularly in the setting of detect- 
able viremia. 

Other Viral Infections
Hepatitis D
The entry inhibitor bulevirtide is newly licensed in many 
countries for the treatment of hepatitis D. It inhibits the 
sodium taurocholate cotransporting polypeptide recep-
tor, which is used by hepatitis B and hepatitis D viruses 
to enter hepatocytes. Cusato presented an abstract in-
vestigating bulevirtide plasma level variability, and the 
possible contribution of NTCP single nucleotide poly-
morphisms (rs8011311 and rs2296651) to variability in  
13 patients with hepatitis D.33 Patients with normaliza-
tion of alanine aminotransferase had slightly higher 
bulevirtide plasma levels at certain times. Bulevirtide 
exposures were lower in participants with cirrhosis, but 
were not impacted by the presence of comedications, 
including statins and other cardiovascular agents. Pa-
tients with guanine-cytosine (GC)/cytosine-cytosine 
(CC) genotype had lower concentrations than those 
with guanine-guanine (GG) genotype (the reference 
genotype) but had improved clinical outcomes. The 
authors hypothesized that this reflected higher bind-
ing affinity of bulevirtide to NTCP, thereby enhancing 
drug efficacy and reducing available circulating plasma 
concentrations. This study suggests a need for further 
work to explore the role of personalized dosing strate-
gies and pharmacogenetics to enhance clinical efficacy, 
particularly when the optimal duration of bulevirtide in 
clinical practice is not clearly defined.

Mpox
Clinical trial data demonstrate no improvement in time 
to clinical resolution with tecovirimat therapy compared 

with placebo.34 Nerguizian reported on population PK 
modeling of tecovirimat in persons with Mpox com-
pared with historical data in healthy volunteers.35 This 
study was a follow-up of STOMP (Study of Tecovirimat 
for Human Mpox Virus; ACTG A5418), which assessed 
the safety, efficacy, and PK properties of tecovirimat in 
clade II Mpox virus infection.36 Results showed that me-

dian simulated area under the concentration-time curve 
(AUC) over 24 hours, maximum concentration, and Ctau 
were 38.8%, 38.5%, and 36.4% lower, respectively, in 
study participants than in healthy volunteers. The au-
thors concluded that lower tecovirimat exposures and 
greater PK variability were observed in those with Mpox 
virus (MPXV) infection, but simulated Ctau estimates 
exceeded the nonhuman primate therapeutic target in 
approximately 91.5% of cases. These data are important 
because they concur with previous studies, but prompt 
further investigation into a potential role for TDM with 
tecovirimat and whether higher target concentrations 
may be required in people with active MPXV infection.

Cytomegalovirus
Cytomegalovirus (CMV) is a human herpesvirus that 
causes substantial mortality and morbidity in patients 
with immunocompromising conditions.37 Standard-dose 
valganciclovir has limited effectiveness at reducing  
viral load, prompting the need to explore dosage opti- 
mization. High interpatient variability in PK proper-
ties, comedications, and renal impairment may lead 
to suboptimal or supratherapeutic drug concentrations, 
highlighting a need for TDM when required. 

For CMV infection prophylaxis, a PK target of AUC 40 
to 50 µg•h/mL for valganciclovir is described, but limited 
exposure/efficacy studies have been carried out since 
ganciclovir registration in the 1980s.38 Wenker presented 
a population PK study to investigate the target attain-
ment of current standard-dose valganciclovir in 157 adult 
patients without HIV undergoing solid organ transplant 
(kidney, liver, or heart).39 Results showed that current 
valganciclovir dosing recommendations achieve poor  

Congenital CMV infection is  
associated with substantial long-
term sequelae such as hearing 
loss, neurodevelopmental delays, 
and visual impairment 
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target attainment, particularly in patients with es- 
timated glomerular filtration rates (eGFRs) of 60 mL/
min/1.73 m2 or lower and 90  mL/min/1.73 m2 or higher. 
The results of this study indicate that current dosing rec-
ommendations based on eGFR may lead to suboptimal 
exposure, which may increase the risk of CMV infection. 
It remains unclear if the current recommended efficacy 
targets are clinically useful, suggesting the need for larger 
datasets to review and define a newer, more accurate PK/
pharmacodynamic target.

Congenital CMV is the most common congenital infec-
tion worldwide, affecting more than 1 in 200 live births in 
developed countries, and is associated with substantial 
long-term sequelae such as hearing loss, neurodevelop-
mental delays, and visual impairment.40 Ganciclovir drug 
levels vary widely among infants, making optimal dosing 
difficult without TDM.41 With standard dosing, underexpo-
sure and inadequate treatment occur in 30% of infants, and 
overexposure and toxicity occur in 25% of infants. Cherno-
ske presented a study on the use of REverse transcriptase 
ACTivity crispR (REACTR) assay as a rapid, accessible and 
cost-effective alternative to liquid chromatography mass 
spectrometry for ganciclovir-TP (GCV-TP) monitoring in in-
fants with congenital CMV.42 REACTR is an enzymatic assay 
for GCV-TP measurement that does not rely on complex 
instruments or highly trained users. The IC50 of GCV-TP in 
REACTR was 2.01e-8 M, which is well within the target clini-
cal range. In aqueous buffer samples, REACTR was able to 
distinguish between 5 clinically relevant concentrations 
of GCV-TP. This is important, as there is a need to simplify 
and provide cost-effective access to TDM to enable per-
sonalized antiviral dosing in infants with congenital CMV 
infection to improve clinical outcomes. 

Conclusion
The Workshop highlighted continued progress in global 
antiviral pharmacology research. New data offered 
guidance on managing DDIs between rifamycins and 
emerging antiretroviral therapies and emphasized the 
limited accuracy of AI tools in this context. Sessions on 
HIV prevention addressed evolving PEP and PrEP strat-
egies. Research on long-acting CAB/RPV expanded the 
understanding of PK properties across biologic compart-
ments, although the role of TDM is not yet established, 
and the availability of TDM remains inconsistent world-
wide. Studies in pregnant women, children, adolescents, 
and transgender individuals provided reassuring evi-
dence to support emerging antiretroviral strategies, and 
the safe coadministration of antiretroviral drugs with 
other therapies in key populations. Finally, important 

information was shared regarding other challenging in-
fections, including hepatitis D virus, MPXV, and CMV. 
Collectively, these discussions underscore the global 
commitment to advancing inclusive, evidence-based 
pharmacologic research to optimize HIV treatment and 
prevention outcomes. �
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Abstract: Antiretroviral therapy has transformed HIV 
into a chronic condition, resulting in a growing population 
of older people with HIV (PWH). This shift has been ac-
companied by an increased burden of age-related condi-
tions, including frailty and sarcopenia, that compromise 
physical function and quality of life. Frailty and sarcope-
nia arise from complex biologic processes, many of which 
may be amplified in PWH. Recent conceptual advances  
emphasize intrinsic capacity (the composite of physical 
and mental capacities that determine functional ability) 
as a framework for understanding aging-related vulner-
ability. Emerging evidence suggests that social and struc-
tural determinants influence trajectories of intrinsic  
capacity and contribute to disparities in frailty risk. 
Geriatric-informed care models, including comprehensive 
geriatric assessment and the Integrated Care for Older 
People framework set forth by the World Health Organi- 
zation, offer structured approaches to identify early de-
clines in intrinsic capacity and guide individualized inter-
ventions. Exercise, nutrition optimization, and multidisci-
plinary care remain foundational strategies to mitigate 
frailty and sarcopenia, and emerging pharmacologic ap-
proaches targeting inflammation and metabolic dysfunc-
tion may influence aging trajectories. Integrating intrin-
sic capacity into HIV care may improve risk stratification 
and support interventions aimed at preserving function 
and healthy aging among PWH.    

Keywords: aging, frailty, HIV, intrinsic capacity, 
sarcopenia 

Introduction
The widespread access and use of effective antiretroviral 
therapy (ART) have transformed HIV from a fatal infection 
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to a chronic condition, increasing the life expectancy of 
people with HIV (PWH). As a result, the proportion of PWH 
aged 50 years and older has grown substantially. This de-
mographic shift has been accompanied by an increased 
burden of age-associated conditions and geriatric syn-
dromes, such as frailty and sarcopenia, that compromise 
functional ability and quality of life among older PWH.1 

Frailty is an age-related syndrome characterized by 
increased vulnerability to stressors, resulting from di-
minished physiologic reserves and resilience.1 In PWH, 
frailty occurs at relatively younger ages and is associated 
with adverse outcomes, including falls, hospitalization, 
disability, and mortality.2 Despite varying operational 
definitions, studies using established measures, such 
as the Fried phenotype, demonstrate that a substan-
tial subset of older PWH meet the criteria for frailty  
and prefrailty.3 

Sarcopenia, the progressive loss of skeletal muscle 
mass and strength, is closely related to frailty and func-
tional decline.4,5 In PWH, sarcopenia has been observed 
across diverse cohorts, with prevalence estimates shaped 
by diagnostic criteria such as those proposed by the EW-

GSOP2 (European Working Group on Sarcopenia in Older 
People).4 Sarcopenia correlates with traditional frailty 
measures and is associated with lower body mass index, 
advanced age, poorer immune status, and worse physical 
performance.6 

Although frailty and sarcopenia have been recognized 
for decades within geriatric medicine, recent concepts 
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with sarcopenia represent-
ing a key component of 
physical frailty.12 However, 
rather than viewing these 
conditions solely through 
a mechanistic lens, newer 
geroscience and geriatric 
care models increasingly 
situate them within the 
broader construct of in-
trinsic capacity.7 In this  
framework, biologic pro-
cesses linked to frailty and 
sarcopenia (including mi-
tochondrial dysfunction, 
cellular senescence, im-
paired proteostasis, chronic 
inflammation, inadequate 
nutrition, metabolic dys-
regulation, and physical 
inactivity) can be under-
stood as drivers of decline in 
intrinsic capacity domains, 
particularly locomotion 
and vitality.12 In PWH, per-
sistent immune activation, 
chronic inflammation, and  

viral coinfections may further accelerate these pathways, 
contributing to functional vulnerability even in the ab- 
sence of overt muscle loss.13 Emerging evidence suggests 
that lower intrinsic capacity scores are associated with 

frailty, impaired instrumental activities of daily living, 
worse patient-reported outcomes, and the presence of in-
flammatory biomarkers.14 These findings support intrinsic 
capacity as a function-centered framework that integrates 
biologic, clinical, and contextual drivers of aging-related 
vulnerability. Integrating biomarkers with objective func-
tional assessments and intrinsic capacity measures may 
therefore improve risk stratification and guide interven-
tions aimed at preserving function and healthy aging  
in PWH.

expand on these specific syndromes to emphasize intrin-
sic capacity, the composite of an individual’s physical, 
cognitive, psychologic, sensory, and vitality capacities, 
as a framework to promote healthy aging.7,8  The intrin-
sic capacity framework, introduced by the World Health 
Organization (WHO), advocates shifting from a disease-
centered to a function-oriented paradigm in aging care. 
Within this model, declines in intrinsic capacity precede 
and contribute to frailty and disability, and may provide 
early signals for targeted prevention and intervention.9-11

There is a growing interest in the holistic concept of 
intrinsic capacity among older PWH.9-11 Novel studies are 
beginning to incorporate intrinsic capacity across clini- 
cal care and research, investigating links to mechanisms, 
correlation with other measures, and the impact of inter-
ventions, highlighting the promise of intrinsic capacity as 
an integrative marker in HIV aging clinical care and re-
search (Figure).10 

Mechanisms Underlying Frailty, Sarcopenia, 
and Diminished Intrinsic Capacity
Frailty and sarcopenia are interrelated syndromes that 
arise from cumulative declines in physiologic reserve, 

Frailty occurs at younger ages in 
people with HIV and is linked to 
falls, hospitalization, disability, 
and mortality

Comprehensive geriatric  
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Figure. Intrinsic Capacity, Frailty, and Sarcopenia in Aging With HIV: Biologic Drivers, Social Determi-
nants, and Care Strategies. This figure illustrates how biologic mechanisms and social and structural 
determinants influence the 5 domains of intrinsic capacity (vitality, locomotion, sensory function, 
psychologic health, and cognition) in older people with HIV. Declines across these domains increase 
vulnerability to frailty and sarcopenia, leading to reduced physical function, disability, and poorer 
quality of life. Integrated care strategies, including comprehensive geriatric assessment, exercise 
and nutrition interventions, and selected pharmacologic therapies, aim to identify early declines and 
preserve intrinsic capacity to support healthy aging.
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Demographic and Social Determinants of 
Frailty, Sarcopenia, and Intrinsic Capacity
Social and structural inequities substantially shape frailty 
risk among PWH. Housing instability, including unstable 
housing and homelessness, is strongly associated with 
more than twice the prevalence of frailty among adults in 
HIV care, even among younger individuals and those who 
are virally suppressed.15 This highlights how socioeco-
nomic precarity can accelerate aging-related vulnerability 
independent of traditional clinical factors.  

Food insecurity is a crucial structural determinant influ-
encing frailty risk. Emerging data among aging PWH in the 
US demonstrate that food insecurity and undernutrition 
are highly prevalent and strongly associated with impaired 
physical function and frailty-related outcomes, including 
poorer short physical performance battery scores, im-
paired balance, slower chair-rise time, and weight loss.16 

Consistent with these results, a large multicohort study 
of more than 3000 PWH from CNICS (Center for AIDS 

Research [CFAR] Network of Integrated Clinical Systems) 
and MASH (the Miami Adult Studies on HIV)  found that 
food insecurity was associated with increasing frailty se-
verity, with individuals experiencing low or very low food 
security having significantly higher odds of being prefrail 
or frail.17 In addition, neighborhood disadvantage (mea-
sured by the Area Deprivation Index) has been linked to 
lower physical activity levels, a key frailty component, 
even though overall frailty prevalence did not differ by 
neighborhood status.18 

Epidemiologic studies from sub-Saharan Africa and 
Latin America underscore the heterogeneity of aging with 
HIV across contexts. Recent work suggests that frailty 
prevalence and its correlates in older African cohorts 
may differ from those observed in high-income settings, 
likely reflecting variations in HIV epidemiology, comorbid-
ity profiles, type of employment (physically demanding 
vs sedentary), and social determinants of health.19 Simi-
larly, sociocultural factors and genetic diversity in Latin 
America and the Caribbean play a crucial role in shaping 
aging-related outcomes and are essential considerations 
for optimizing the management of chronic comorbidities 
among PWH in these settings.20

Together, these findings suggest that structural de-
terminants, such as context, housing instability, food 
insecurity, and neighborhood disadvantage, may contrib-
ute to aging-related vulnerability among PWH by shaping 
trajectories of intrinsic capacity, particularly in domains 

such as locomotion and vitality that are closely linked to 
frailty and physical function. Framing these disparities 
within an intrinsic capacity perspective provides a more 
integrative understanding of how biologic, clinical, and so-
cial factors interact to influence functional aging in PWH. 

Nondrug Interventions
Nondrug interventions to prevent and mitigate frailty 
and sarcopenia in older PWH are increasingly framed 
within geriatric-informed models of care that emphasize 
preservation of intrinsic capacity.21 Traditional HIV-centric 
care models often fail to adequately address age-related 
functional decline, multimorbidity, and geriatric syn-
dromes such as frailty and sarcopenia. Perspectives from 
geriatric and HIV specialists underscore the need for 
coordinated multidisciplinary approaches that integrate 
physical function, nutrition, mental health, and social vul-
nerability into routine HIV care for older adults.21 

In this context, the WHO Integrated Care for Older Peo-
ple (ICOPE) framework provides a care-delivery model to 
operationalize intrinsic capacity in clinical and community 
settings.22 The ICOPE approach emphasizes early screening 
for declines across intrinsic capacity domains, followed by 
person-centered assessment and targeted interventions 
aimed at preserving functional ability.22 Comprehen-
sive geriatric assessment (CGA) and structured geriatric 
screening closely align with this model and represent 
strategies for identifying deficits in intrinsic capacity and 
guiding individualized nondrug interventions. Feasibility 
trials of CGA in frail older PWH demonstrate acceptability 
and potential benefits in identifying actionable targets, 
such as physical inactivity, poor nutrition, polypharmacy, 
and psychosocial needs, that directly contribute to frailty 
and sarcopenia risk.23,24 

Within these integrated care frameworks, exercise 
and lifestyle interventions (including nutrition) are  

Sarcopenia, the loss of muscle 
mass and strength, is common in 
people with HIV and contributes to 
functional decline

Social factors like housing  
instability and food insecurity 
substantially increase frailty risk 
among people with HIV
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foundational to addressing sarcopenia and functional de-
cline in older PWH.25 Resistance and multicomponent 
exercise programs are key interventions to improve muscle 
strength, mobility, and physical performance, particularly 
when embedded in multidisciplinary care pathways in- 
formed by geriatric screening or CGA.26 Recent evidence 

from clinical trials demonstrates that structured exercise 
interventions improve a number of domains of physi-
cal function, frailty, and body composition among older 
PWH. In the HEALTH (High-Intensity Exercise to Attenu-
ate Limitations and Train Habits in Older Adults With 
HIV) randomized trial, high-intensity interval training and 
continuous moderate-intensity exercise combined with 
resistance training significantly improved functional out-
comes (400-m walk performance and muscle strength) 
among sedentary PWH aged 50 years and older, with no 
meaningful differences between exercise modalities.27 

These findings suggest that different aerobic exercise 
strategies can effectively improve physical function, al-
lowing programs to be tailored to individual preferences 
to enhance adherence. Additional analyses from the same 
trial demonstrated that exercise reduced the prevalence 
of prefrailty and frailty and was associated with modest 
improvements in sarcopenia prevalence, with larger gains 
in functional performance observed among participants 
who were prefrail or frail at baseline.28 

Additional mechanistic findings from the HEALTH trial 
provide insight into the biologic effects of exercise in 
older PWH. In a molecular substudy, Sun and colleagues 
examined changes in skeletal muscle DNA methylation 
and epigenetic age following the same 16-week exercise 
intervention.29 Exercise was associated with widespread 
changes in DNA methylation across pathways related to 
neural development, endocrine signaling, and cellular re-
pair. Although changes in muscle epigenetic age clocks 
were modest, these results suggest that exercise may in-
fluence molecular processes involved in muscle aging and 
resilience.29 Together with the functional improvements 
observed in the HEALTH trial, these findings support 
exercise as a key nondrug strategy to promote intrinsic 

capacity domains of locomotion and vitality, and mitigate 
frailty and sarcopenia in aging PWH.

Longer-term exercise programs demonstrate benefits 
for sarcopenia-related outcomes. In the GYM (Grow Your 
Muscle) randomized trial, a 48-week home-based physical 
activity intervention supported by a smartphone applica-
tion substantially improved muscle strength, appendicular 
skeletal muscle mass, and lean body mass among PWH 
aged 50 years and older with sarcopenia compared with 
controls.30 These findings highlight the feasibility of scal-
able, digitally supported exercise programs that can 
improve muscle health and body composition, and poten-
tially expanding access to physical activity interventions 
for older PWH.30 

Nutritional status can be considered a component 
of intrinsic capacity and a driver of intrinsic capacity. 
Nutritional optimization, especially adequate protein in-
take and micronutrient sufficiency, complements physical 
activity by supporting muscle health and vitality—domains 
that are frequently compromised in aging PWH.31 Recent 

international consensus on the management of sarco-
penia recommends multimodal interventions combining 
resistance exercise with nutritional supplementation, 
representing an advancement toward proactive muscle 
health promotion.31 Consistent with this approach, higher 
levels of daily physical activity and better dietary quality 
have been associated with reduced HIV symptom bur-
den over time, whereas greater sedentary time has been 
linked to worsening symptoms. These findings underscore 
the importance of promoting regular physical activity and 
healthier dietary patterns among PWH as practical strat- 
egies to reduce symptom burden and support intrin- 
sic capacity. 

Initiatives in HIV care settings demonstrate that col-
laborative, team-based approaches can successfully 
incorporate exercise counseling, nutrition support, and 
referrals to community-based resources, improving care 
coordination for older PWH with complex needs.11,32 
Psychosocial interventions (including mental health sup-
port, stigma reduction, and strategies to reduce social 
isolation) are increasingly recognized as essential compo-
nents of nondrug approaches to frailty prevention, given 
their influence on engagement, adherence, and overall 

Intrinsic capacity reframes  
aging care by focusing on overall  
function rather than disease alone

Exercise, nutrition, and  
multidisciplinary care are key 
strategies to reduce frailty and 
improve function in aging people 
with HIV
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intrinsic capacity. These findings support a shift toward 
multidimensional, geriatric-informed, nonpharmacologic 
interventions that address the multifactorial drivers of 
frailty and sarcopenia in older PWH, thereby preserv-
ing function, resilience, and quality of life across the  
aging trajectory.

Drug Interventions
Among emerging pharmacologic strategies relevant to 
frailty, sarcopenia, and intrinsic capacity in older PWH, 
several antiinflammatory, metabolic, and cardiometa-
bolic therapies have shown potential to influence aging 
trajectories. Recent findings from the ACTG (Advancing 
Clinical Therapeutics Globally for HIV/AIDS and Other In-
fections) A5383 (Randomized, Controlled Trial to Evaluate 
the Antiinflammatory Efficacy of Letermovir [Prevymis] 
in Adults with Human Immunodeficiency Virus [HIV]-1 
and Asymptomatic Cytomegalovirus [CMV] Who Are on 
Suppressive ART and Its Effect on Chronic Inflammation, 
HIV Persistence, and Other Clinical Outcomes [ELICIT]) 
clinical trial suggest that letermovir, an antiviral targeting 
cytomegalovirus (CMV), may reduce markers of systemic 
inflammation, improve CD4+/CD8+ ratios, and support 
physical function among PWH on suppressive ART.33 These 
effects are likely mediated through the suppression of CMV 
replication, a known contributor to persistent immune ac-
tivation. Early results further suggest a potential role for 
CMV-targeted therapy in mitigating chronic age-related  
conditions through immune aging pathways, which may 
help preserve domains of intrinsic capacity.

Semaglutide, a glucagon-like protein-1 receptor agonist, 
may have multidimensional benefits for aging PWH. In the 
SLIM LIVER (Study of Semaglutide for Non-Alcoholic Fatty 
Liver Disease [NAFLD], a Metabolic Syndrome With Insulin 
Resistance, Increased Hepatic Lipids, and Increased Car-
diovascular Disease Risk) study, PWH receiving 24 weeks 
of semaglutide 1 mg had improvements in gait speed de-
spite losses of muscle area;34 in another study of the same 
semaglutide dose by Eckart and colleagues,35 PWH also 
experienced loss in muscle mass, but had improvements 
in some cognitive function domains.36 In SLIM LIVER, 
changes in DunedinPACE (a DNA-methylation marker of 
pace of aging) and methylation-derived telomere length 
paralleled improvements in liver fat and gait speed, and 
the Eckart study similary found broad deceleration across 
DunedinPace, and the epigenetic clocks GrimAge and Phe-
noAge37 and multiomic aging measures.38 The long-term 
effects of this class of treatments, however, remains to 
be established and needs more investigation, particularly 
among older adults.39

Statins are widely used for cardiovascular disease risk  
reduction, and studies on these drugs contribute to our un-
derstanding of unique processes that may underlie aging 
in PWH. The REPRIEVE (Randomized Trial to Prevent Vas-
cular Events in HIV) and its ancillary studies show that 
pitavastatin does not enhance physical function, but cru-
cially does not impair physical function, with gait speed, 

chair-rise performance, grip strength, and neurocogni-
tive function remaining stable over a long-term follow-up 
period.39,40 Frailty emerged as a powerful predictor of car-
diovascular disease risk in REPRIEVE, underscoring the 
importance of integrating frailty assessment into cardio-
metabolic management.41 These findings are particularly 
relevant given that PWH experience earlier impairments 
in physical function and a more rapid development of 
frailty than the general population. Moreover, epigenetic 
substudy data suggested that although mortality-linked 
epigenetic age remains unchanged, pitavastatin may 
help prevent increases in the biologic pace of aging.42 In 
parallel, emerging trials are evaluating agents such as tes-
amorelin, a growth hormone–releasing hormone analogue 
approved for HIV-associated abdominal adiposity, to de-
termine whether pharmacologic approaches combined 
with exercise can improve muscle health, physical func-
tion, and quality of life in aging PWH.43 

Conclusion
Framing aging with HIV through the lens of intrinsic ca-
pacity provides a promising pathway to shift HIV care from 
disease management toward preservation of functional 
ability and healthy aging. Growing evidence demonstrates 
that targeted nondrug, metabolic, and antiinflammatory 
interventions can help reduce frailty and sarcopenia, and 
support key domains of intrinsic capacity in older PWH. 
Integrating this framework into HIV care may improve 
risk stratification and guide interventions to preserve 
physical function and quality of life across diverse clini-
cal and social contexts. Continued progress will require 
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incorporating geriatric principles into HIV care, advancing 
research to refine emerging therapies, and addressing the 
structural determinants that influence aging trajectories 
among PWH. �
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Abstract: Neurodivergence, including autism spectrum 
disorder (ASD) and attention-deficit/hyperactivity disor-
der (ADHD), is increasingly recognized as an important 
factor influencing health across the lifespan. Although 
ASD and ADHD are diagnosed categorically using stan-
dardized criteria based on the Diagnostic and Statistical 
Manual of Mental Disorders, the traits that define these 
conditions exist dimensionally across the population and 
are expressed with wide variability in support needs. 
Global ASD prevalence is approximately 1% to 2%, and 
emerging data suggest higher rates of autistic traits 
among some populations affected by HIV; however, esti-
mates vary substantially based on methodology and diag-
nostic approach. ADHD affects approximately 2.5% of 
adults worldwide, although adult prevalence in people 
with HIV is not well characterized and likely underrecog-
nized. Neurodevelopmental differences in executive func-
tion, reward processing, sensory regulation, and social 
communication may influence HIV acquisition risk, en-
gagement in care, and long-term outcomes. Health care 
systems designed primarily for neurotypical individuals 
may inadvertently create barriers for neurodivergent pa-
tients. This review outlines a conceptual framework for 
understanding neurodivergence in the context of HIV, 
summarizes available epidemiologic and outcomes data, 
and provides practical strategies for delivering neurodi-
versity-affirming, accessible care.    

Keywords: ADHD, ASD, attention-deficit/hyperactivity 
disorder, autism spectrum disorder, dopamine, drivers 
of health, executive function, health disparities, HIV, 
LGBTQ+, magnetoencephalography, neurocomplexity, 
neurodevelopment, neurodivergence, neurodiversity, 
neurodiversity-affirming care, sensory processing, social 
determinants of health, synaptic pruning 
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Introduction
Neurodivergence is a term that encompasses attention- 
deficit/hyperactivity disorder (ADHD) and autism spec-
trum disorder (ASD), representing a range of natural 
variations in human cognition, behavior, and sensory 
processing. These neurodevelopmental differences are 
increasingly recognized not as deficits, but as distinct 
“operating systems” that shape how individuals interact 
with the world, including health care environments. The 
prevalence of ASD is 1% globally and about 1.5% to 2.2% in 
developed countries.1 Defining the prevalence of ASD with 
any degree of certainty in the population of people with 
HIV (PWH) is a challenge, as the literature has a paucity of 
data on this topic. A 2025 study in a Belgian cohort identi-
fied autistic traits in approximately 4% of participants, 
with 8% of those using preexposure prophylaxis (PrEP) 
for HIV showing elevated autistic traits.2 However, differ-
ences in screening tools and study populations limit direct 
comparison with general HIV population estimates. This is 
an area that requires further scientific investigation. 

The prevalence of ADHD is approximately 2.5% in adults 
worldwide.3 Robust data on ADHD prevalence among 
adult PWH is limited and may reflect underdiagnosis, as 
ADHD is known to be a life-long condition. Furthermore, 
the heterogeneity and geographic settings of the available 
studies present a challenge when attempting to define 
the prevalence of ADHD in adults and children with HIV. 
Estimates of ADHD in children with HIV vary; one study 
estimated the prevalence of ADHD among children with 
congenitally acquired HIV to be 6%,4 and other studies 
estimated up to 29%.5 Although the prevalence of ADHD 
and ASD is increasing due to improved awareness and 
evolving diagnostic practices,1 diagnostic disparities exist 
particularly among adults, women, people of color,6,7 and 
lesbian, gay, bisexual, transgender, and queer or question-
ing (LGBTQ+) individuals,8 resulting in underdiagnosis 
within these groups. ASD prevalence in transgender and 
nonbinary groups is significantly higher than in cisgender 
populations,9 with ASD estimates ranging from 5.5% to 
29.6% in adults and ADHD prevalence estimates of 4.1% to 
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This article reviews the definitions and epidemiology 
of ADHD and ASD, explores their impact on HIV risk and 
health outcomes, and offers practical recommendations 
for optimizing care for neurodivergent people with or at 
risk for HIV. Clinicians commonly report lacking the tools 
to care for neurodiverse patients; the information herein 
provides clinicians with an opportunity to build their skill-
set for caring for this unique population.12

Neurodivergence and Health Outcomes: A Conceptual 
Framework
Traditional diagnostic categories such as ASD and ADHD 
provide important clinical anchors, yet they often fail to 
capture the full spectrum of neurodevelopmental, cogni-
tive, behavioral, and psychosocial factors that shape an 
individual’s lived experience and nuanced care needs. The 
term “neurocomplexity” is a useful addition to “neurodi-
versity” to describe the nuanced and multifactorial nature 
of neurodivergence. 

Neurocomplexity is a term introduced by Makereth in 
202313 and encompasses the interplay of cognitive, behav-
ioral, sensory, and psychosocial elements that contribute 
to each person’s unique neurodevelopmental profile. Al-
though ASD and ADHD are neurodifferences that each 
require intervention or support and can sometimes be 
disabling (the medical viewpoint), ASD and ADHD can also 
be viewed as variations of humanity that have incredibly 

valuable strengths and unique challenges (the neurodiver-
sity/neuroaffirming viewpoint).14 Each model has value 
and is the subject of some debate; rather than focusing on 
one or the other, the authors seek to hold the neurodiver-
sity view and recognize that neurocomplex patients may 
need more support in some areas to thrive. This strengths-
based focus serves the patient and the clinician.

Recognizing neurocomplexity encourages clinicians to 
move beyond categoric diagnoses and adopt a more in-
dividualized, holistic approach to care. This framework 
supports neurodiversity-affirming practice and highlights 
the importance of flexible, individualized strategies in 

11% in transgender and nonbinary adults.10 One estimate 
is that approximately 11% of transgender and gender-
diverse individuals are diagnosed with autism.10     

The epidemiology of ASD and ADHD in populations with 
HIV remains incompletely characterized. Studies vary in 
geographic region, diagnostic instruments, information  

sources, and case definitions. As a result, cross-study 
and cross-population comparisons should be interpreted 
cautiously. Current data highlight important signals and 
potential disparities but underscore the need for more  
methodologically consistent research.

ASD and ADHD are diagnosed using standardized 
Diagnostic and Statistical Manual of Mental Disorders 
(DSM)-based criteria and validated assessment tools. 
However, the behavioral and cognitive traits associated 
with these conditions occur along a continuum within 
the general population. The consolidation of prior sub-
types into a single ASD diagnosis in 2013 in the DSM, 
Fifth Edition (DSM-5) reflects the recognition of shared 
neurodevelopmental features expressed with consider-
able heterogeneity in functional impact. This dimensional 
reality can create challenges in diagnosis at any point in 
the lifespan and in epidemiologic interpretation, particu-
larly when comparing studies that use differing diagnostic 
tools, thresholds, and sampling strategies.

The intersection of neurodivergence and HIV is clini-
cally significant but as yet underexplored. Neurodivergent 
individuals may face unique vulnerabilities to HIV acqui-
sition and experience distinct challenges across the HIV 
care continuum. ADHD specifically increases the risk of 
unsuppressed viral load.11 Factors such as impulsivity, 
executive dysfunction, sensory sensitivities, and social 
communication differences can influence risk behaviors, 
access to prevention services, and engagement in ongo-
ing care. As a result of neurodivergence, the cumulative 
impact of trauma, stigma, and health care system barri-
ers can further complicate outcomes for this population. 
For HIV clinicians, understanding the nuances of neuro-
divergence is essential for providing inclusive, equitable, 
effective, and affirming care.

ADHD diagnosis is associated with 
a more than 2-fold increased risk 
of early mortality in childhood and 
a more than 4-fold increased risk 
by age 45 years, compared with 
individuals without ADHD

Neurodivergent individuals may 
face unique vulnerabilities to HIV 
acquisition and experience distinct 
challenges across the HIV care 
continuum
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addressing the diverse needs of neurodivergent patients. 
HIV clinicians are familiar with these person-centered 
strategies, which are essential when treating complex and 
stigmatized conditions such as HIV, hepatitis C, and sub-
stance use disorders (SUDs).

A helpful conceptual framework used in clinical edu-
cation and by neurodiversity advocates is the “operating 
system” analogy. Just as different brands of computers 
or phones utilize different operating systems and each 
have unique strengths, features, and ways of processing 
information, neurodivergent and neurotypical individuals 
bring equally valuable but distinctly different approaches 
to thinking, learning, and communicating. Neither operat-
ing system is inferior to the other. 

Recent research supports this perspective. A small 
study utilizing magnetoencephalographic (MEG) record-
ings of 19 children who were autistic and nonautistic 
found that the brains of those with autism produced, on 
average, 42% more information at rest than age-matched 
controls.15 This increased information processing may help 
explain the sensory processing challenges and the unique 
perspectives often observed in autistic individuals.

Structural brain and altered neural pathways in those 
with ASD and ADHD show similarities and distinct differ-
ences from neurotypical brains. This contrast is associated 
with the challenges that are present in each neurotype.16-18 
The variability can create challenges in communication, 
expectations, and health care engagement, particularly 
when health care systems are designed primarily for 
one “operating system” over another. Recognizing these 
distinct processing styles is essential for equitable and ef-
fective care.

Neurodivergent individuals are at increased risk for a 
range of adverse health outcomes, including higher rates 
of mental health conditions and SUDs, and experience 
more barriers to preventive care.19 ADHD is associated 
with a higher risk of SUD across all substances. Meta-
analyses and large population studies consistently show 
that people with ADHD have 2- to 4-times higher odds 
of developing SUD than those without ADHD. Comorbid 
ADHD occurs in 25% of adolescents and 21% of adults with 
SUD. Comorbid ADHD and SUD are linked with lower re-
mission rates of SUD, more severe and longer duration of 
SUD, and less successful recovery with SUD treatment.20 

Approximately 20% of those seeking treatment for SUD 
exhibit clinical traits of autism. Those with elevated au-
tistic traits on the Social Responsiveness Scale (SRS-2, 
a clinically validated rating tool that evaluates the pres-
ence and severity of social impairment due to autism) 
were more likely to have opioid or stimulant use disorders 
than those without elevated traits.20,21 In the context of 
HIV, these challenges may be compounded by difficulties 

with executive functioning (eg, appointment and medi-
cation adherence),22 sensory sensitivities (eg, aversion to 
traditional clinical settings, medical procedures, diet, and 
medications), and social communication (eg, patient-phy-
sician communication), which can impact risk behaviors, 
access to testing, and engagement in care. 

Neurobiology and Risk-Taking Behaviors in 
Neurodivergence
Dopaminergic signaling plays a central role in the reward 
pathway in the brain. This is particularly important in the 
neurobiology of ADHD, and to a lesser extent, certain pre-
sentations of ASD. Dysregulation of dopamine pathways 
is associated with core features of ADHD, including impul-
sivity, inattention, lack of drive, and increased risk-taking 
behaviors. Pleasure-seeking behaviors such as sexual ac-
tivity and substance use activate dopaminergic pathways; 
therefore, neurobiologic differences in patients with ADHD 
can contribute to challenges with self-regulation, execu-
tive function, and decision-making,3 which in turn may 
increase behaviors such as unprotected sexual activity or 
substance use, potentially placing individuals at a greater 
risk of HIV acquisition. Although the role of dopamine in 
ASD is more heterogeneous, some individuals with ASD 
also exhibit reward-processing differences and impulsiv-
ity that may further compound these risks.23,24 There is 
also some evidence that SUD in those with ASD has an 
increased risk of mortality compared with those without 
ASD.23,25 Recognizing the influence of dopaminergic mech-
anisms on behavior is essential for understanding the 
intersection of neurodivergence and HIV, and can help cli-
nicians develop neurodiversity-affirming prevention and 
intervention strategies. 

Health Outcomes and Longevity in ADHD  
and ASD
A growing body of research demonstrates that ADHD and 
ASD are each associated with increased risks for adverse 
health outcomes and reduced life expectancy.26 Further- 
more, people with both ADHD and ASD experience more 
severe health outcomes than people with either condition 
alone.26 For individuals with untreated ADHD, the impact 
on longevity is particularly striking. A 2022 systematic re-
view and meta-analysis of a number of large cohort studies 
found that an ADHD diagnosis is associated with a more 
than 2-fold increased risk of early mortality in childhood 
and a more than 4-fold increased risk by age 45 years, 
compared with individuals without ADHD.26 Notably, for 
each 4-year interval that adults with ADHD go untreated, 
their risk for early mortality is twice that of adults without 
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ADHD. Estimated reduction of life expectancy (ELE) for 
those diagnosed with ADHD ranges from 8.4 to 12.7 years.27 
The primary causes of increased mortality rates in people 
with ADHD include accidental injuries, suicide, and comor-
bid psychiatric disorders and SUDs, all of which are more 
prevalent in individuals with untreated ADHD.27 Adults 
with ADHD report substantially less life enjoyment and 
satisfaction than adults without ADHD, further highlight-
ing the broad impact of the condition.28 Mental health 
challenges and SUDs are also more prevalent in PWH,29 
which increases the complexity of care for individuals with 
diagnoses of ADHD/ASD and HIV. 

Importantly, consistent treatment with ADHD medica-
tion is associated with a reduced risk for all-cause and 
unnatural-cause mortality, underscoring the importance 
of early recognition and ongoing management of ADHD 
symptoms. A large Swedish registry study of 148,578 in-
dividuals demonstrated that those with ADHD who were 
consistently treated with medication had a significantly 
lower risk of premature death than those who were not 
treated.30 Furthermore, a systematic review of long-term 
outcomes in individuals with ADHD found that untreated 
ADHD is linked to poorer outcomes across nearly all 
domains, including physical health, mental health, educa-
tion attainment, occupational functioning, and quality 
of life. Early and sustained treatment is associated with 
favorable outcomes in most reported measures.27,31 

Similarly, individuals with ASD experience higher mor-
tality rates than the general population, with the risk 
especially pronounced among women.32 A 2022 system-
atic review and meta-analysis found that men and women 
with ASD have increased mortality rates, which is largely 
attributable to higher rates of psychiatric and medical 
comorbidities, including epilepsy, suicide, and cardiovas-
cular disease.26 One large population-based study found 
that the average life expectancy for adults with autism 
was up to 6 years shorter for those with ASD without in-
tellectual disability and more than 14 years shorter for 
those with cooccurring ASD and intellectual disability. In-
dividuals with autism are at higher risk of SUD and have a 
higher associated risk of mortality when ASD and SUD are 
present.25 These findings do not include specific details on 
mortality rates for those with neurodiversity and other 
chronic diseases (such as HIV) but certainly additional 
medical needs increase the complexity of care. 

Spectrums Beget Spectrums: Intersecting 
Dimensions of Gender, Biology, and Identity
Neurodevelopmental conditions such as ADHD and ASD 
are best understood as existing on spectrums, much like 

gender and sexual identities, rather than as fixed catego-
ries. In different situations, the same human might struggle 
in varying amounts, which is true for neurodivergent and 
nonneurodivergent individuals. In practice, these spec-
trums often intersect; in other words, spectrums beget 
spectrums. This bidirectional relationship creates unique 
constellations of strengths, challenges, and needs for each 
individual. For example, neurodivergent individuals are 
more likely to identify as LGBTQ+, and vice versa, reflect-
ing the complex interplay between neurobiology, identity, 
and lived experience.33 Autistic and ADHD populations are 
more likely to identify as LGBTQ+ than neurotypical peers 
and they may experience higher rates of mental health 
challenges, social isolation, and victimization.34 Gender 
dysphoria and autism are often cooccurring. Recognition 
of these intersecting spectrums is essential for provid-
ing affirming, individualized care and for understanding 

the diverse ways in which people experience neurodiver-
gence and gender or sexual diversity. The intersection of 
neurodivergence and LGBTQ+ identities introduces addi-
tional layers of complexity and vulnerability that must be 
recognized in research and clinical care settings. Neuro-
divergent individuals who identify as LGBTQ+ often face 
compounded stigma, discrimination, and barriers to ac-
cessing affirming health care services.34 These intersecting 
identities can further increase the risk for adverse health 
outcomes, including heightened vulnerability to HIV acqui-
sition, secondary to increased exposure to minority stress, 
difficulties with self-advocacy, and challenges navigating 
health care systems that may not be equipped to provide 
neurodiversity and LGBTQ+-affirming care.35 Addressing 
these intersectional needs requires a trauma-informed, 
culturally responsive, and individualized approach that af-
firms these intersecting identities and actively works to 
reduce structural barriers and health disparities.

Camouflaging, or masking,  
is defined as the conscious  
or unconscious effort of a  
neurodivergent person to hide, 
suppress, or compensate for their 
natural traits, behaviors, or ways 
of processing the world to appear 
more neurotypical and meet  
social expectations
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Toward Enhanced Diagnostic 
Recognition and Access
Improving care for neurodivergent individuals 
in HIV-affected populations requires a multi-
faceted approach that addresses individual-, 
clinician-, and system-level barriers. Clinicians 
enhance the care of neurocomplex patients 
by adopting a sense of curiosity about neuro-
types in daily clinical practice and considering 
selective screening for ASD and ADHD. This 
is particularly meaningful for patients with 
unexplained executive function issues (eg, is 
late to clinic, is disorganized, forgets to pick 
up refills of medications or schedule referral 
appointments), history of academic/occupa-
tional stressors or difficulties (eg, unable to 
keep a job or keep up with classes), or vari-
ous challenges with miscommunication (eg, 
pragmatic language skill differences). Many 
avoidant behaviors surrounding medical care 
and healthy living (eg, procedures, taking pills, 
taste, diet) are rooted in sensory challenges. 
Troubleshooting and supporting those needs 
improves patient distress and reduces barri- 
ers to care. Practitioner support of neurocom- 
plex PWH by utilizing this multipronged ap- 
proach helps attain the shared goal of achiev- 
ing viral suppression.

Facilitating Access to Diagnostic 
Services 
Neurocomplex conditions may present differently at 
varying developmental stages, depending on the indi-
vidual’s responses to situations and stressors. Symptoms 
may not be recognized until later developmental stages 
when environmental demands exceed the individual's 
capacities. Simply put, stressors can unmask ADHD and 
ASD; individuals may have struggled but performed well 
at various points in life, and their diagnoses may have 
been missed. Adults with ADHD and ASD are frequently 
missed in diagnosis, with evidence showing that increased 
adult diagnoses reflect improved recognition rather than 
true increases in prevalence.36 Therefore, we cannot as-
sume that ADHD and ASD would have been diagnosed 
in childhood, particularly in patients who mask heavily. 
Camouflaging, or masking, by a neurodivergent person is 
defined as the conscious or unconscious effort to hide, sup-
press, or compensate for their natural traits, behaviors, or 
ways of processing the world to appear more neurotypical 

and meet social expectations. Masking behaviors typically 
develop as an adaptive response, but they are widely cor-
related with increased stress and poorer mental health 
outcomes.37,38 Clinicians must be sensitive to the cost of 
masking in neurodivergent patients, as it plays a role every 
time the patient accesses the medical system. 

Establishing referral pathways to neuropsychology, de-
velopmental-behavioral pediatrics, or adult psychiatry for 
comprehensive evaluation when indicated is important. 
Global shortages in clinicians who are comfortable with 
diagnosing ADHD and ASD remain a challenge in most 
clinical settings.39 

A variety of validated diagnostic tools are available 
for assessing ASD in adults. In addition to gold-standard 
instruments such as the Autism Diagnostic Observa-
tion Schedule, Second Edition (ADOS-2) and the Autism 
Diagnostic Interview–Revised (ADI-R), several self-report-
based and informant-based measures are widely used in 

Table 1. Diagnostic Tools for Autism Spectrum Disorder

Diagnostic tool 
(abbreviation)

Age range Description

Autism Spectrum Quotient 
(AQ)

16 years or older Self-report questionnaire mea-
suring autistic traits in adults

Ritvo Autism Asperger  
Diagnostic Scale– 
Revised (RAADS-R)

18 years or older Self-report tool for identifying 
ASD in adults, especially  
without intellectual disability

Developmental, Dimen-
sional and Diagnostic 
Interview (3Di)

18 years or older Structured interview for  
caregivers or self-report,  
validated for adults

Diagnostic Interview for 
Social and Communication 
Disorders (DISCO)

Adolescence to 
adulthood

Semistructured interview for 
caregivers or self, covering a 
wide range of behaviors

Adult Asperger Assess-
ment (AAA)a

18 years or older Semistructured clinical inter-
view for diagnosing Asperger 
syndrome and ASD in adults

Social Responsiveness 
Scale, Second Edition 
(SRS-2), Adult Form

19–89 years Observer-report scale quanti-
fying autistic traits in adults

Camouflaging Autistic 
Traits Questionnaire 
(CAT-Q)

16 years or older Self-report tool measuring 
social camouflaging in autistic 
adults (supplemental, not 
diagnostic)

Autism Diagnostic Obser-
vation Schedule (ADOS-2)

18 months to 
adulthood

Observational instrument

Autism Diagnostic Inter-
view-Revised (ADI-R)

18 months to 
adulthood

Structured interview

Childhood Autism Rating 
Scale (CARS)

18 months to 
adulthood

Observational rating scale

 aAsberger syndrome is no longer in use as a separate diagnostic category in the Diag-
nostic and Statistical Manual of Mental Disorders, Fifth Edition, Text Revision.
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clinical and research settings. A range of validated diag-
nostic tools are available to support the assessment of 
ADHD across the lifespan. The selection of tools should be 
tailored to patient age, clinical context, and the availability 
of informants, and should be complemented by a thor-
ough clinical interview and collateral information when 
possible. ASD and ADHD cannot be assessed in a brief 
clinic visit; one proposed practice is to request that the 
patient return for an extended visit to discuss their neu-
rocomplexity in more detail. Furthermore, some clinicians 
may not have the capacity to train in or utilize these tools. 
However, knowledge of these tools may support referral 
to a specialist or delegation to a collocated “champion” 
such as a nurse or physician with a special interest in neu-
rodivergence. Diagnostic tools for ASD and for ADHD are 
presented in Table 1 and Table 2, respectively.

Strategies to Improve Care and Outcomes for 
Neurodivergent PWH 
The following strategies are supported by emerging 
evidence and expert consensus, as well as the lived expe-
riences of neurodivergent PWH, and can be adapted for 
clinical settings across the lifespan.

Clinician Education and Reducing Bias
Clinicians must maintain a sense of curios-
ity with patients regarding their “operating 
system.” If a diagnosis of ASD or ADHD is  
suspect by either the patient or the clini-
cian, an evaluation may be facilitated by the 
clinician and may involve a lengthy waitlist 
process. It may be helpful for patients who 
suspect they are neurodivergent to function 
as if they know they have a formal diagno-
sis even before one is obtained, in order to 
better support their own physical and men- 
tal health.

Collaboration should be fostered between 
HIV specialists, primary care, mental health, 
and neurodevelopmental clinicians to ensure 
holistic, coordinated care. Many HIV centers 
have an infrastructure in place that allows 
growth and improvements in neurodiver- 
gent care. 

A 2022 study found that one adjustment 
described by people with autism as being 
most important in facilitating their access to 
medical care was “access to a clinician who 
understands autism.”40 To better support 
patients who are neurodivergent, clinicians 

must seek continuing education opportunities on the pre-
sentation, diagnosis, and management of ADHD and ASD 
in children and adults, with an emphasis on reducing diag-
nostic overshadowing and implicit bias.

Neurodiversity-Affirming Clinical Environments 
Neurodiversity-affirming clinical environments include a 
number of sensory-based supports: 

• �Modify clinic environments to reduce sensory over-
load (eg, provide quieter waiting areas, implement 

noise reduction, modulate voice tones; provide flexible 
lighting, minimize strong odors, and be aware of sensi-
tivities to medicine taste and texture and sensititivity 

Table 2. Diagnostic Tools for Attention-Deficit/Hyperactivity Disorder (ADHD)

Diagnostic tool 
(abbreviation)

Age range Description

Vanderbilt ADHD  
Diagnostic Rating Scales

6–12 years Parent and teacher question-
naires assessing core symptoms 
and impairment

Conners Rating Scales  
(Conners 3)

6–18 years Comprehensive rating scales for 
parents, teachers, and  
self-report

Swanson, Nolan, and 
Pelham Questionnaire 
(SNAP-IV)

6–18 years Parent and teacher rating scale 
for ADHD and oppositional  
defiant disorder symptoms

ADHD Rating Scale–5 
(ADHD-RS-5)

5–17 years Parent and teacher rating scale 
based on DSM-5 criteria

Adult ADHD Self-Report 
Scale (ASRS)

18 years or older Self-report screening tool for 
adult ADHD symptoms

Conners Adult ADHD  
Rating Scales (CAARS)

18 years or older Self- and observer-report scales 
for adult ADHD symptoms and 
impairment

Wender Utah Rating Scale 
(WURS)

18 years or older Retrospective self-report of 
childhood ADHD symptoms in 
adults

Barkley Adult ADHD Rating 
Scale-IV (BAARS-IV)

18 years or older Self- and other-report forms for 
current and childhood ADHD 
symptoms

Collaboration should be fostered 
between HIV specialists, primary 
care, mental health, and  
neurodevelopmental clinicians to 
ensure holistic, coordinated care 



567

Neurodivergent People With HIV

Published July 16, 2026 © IAS–USA�  www.iasusa.org

to temperature). Many of these recommendations 
overlap with trauma-informed clinic practices. 

• �Provide access or normalize the use of sensory tools 
such as noise-canceling headphones, fidget items, or 
weighted lap pads as appropriate. 

• �Ask each patient who is neurodivergent how to best 
support them, specifically in the sensory-processing 
realm. This is a simple, strategic way to reduce barriers 
to care and may include questions such as, “What are 
your sensory needs?” “What sensory challenges do you 
have?” “How can I help make your time in the health care  
setting easier?” Troubleshooting these needs in advance 
can often reduce barriers to care.35 Offer the support of 
speech therapists or occupational therapists if sensory 
struggles cause challenges with pill-swallowing.

 Neurodiversity-affirming clinical environments also in-
clude a number of executive function supports:

• �Offer structured appointment reminders (eg, by text, 
email, or phone), visual schedules, written instruc-
tions, and checklists to support organization and 
follow-through. HIV clinics frequently have the staff-
ing and infrastructure in place for these supports.

• ��Allow extra time during visits.
• �Provide clear, stepwise explanations of care plans ver-

bally and in print.
• �Offer alternative methods of reaching the patient (eg, 

portal or secure text) as individuals with autism often 
struggle with phone calls.41 

• �Offer flexible appointment times, options for telehealth, 
and care navigation support to address executive func-
tioning challenges and improve engagement. 

Communication Differences
In What I Mean When I Say I’m Autistic, Kotowicz stated 
that “Communicating across neurotypes is like com-
municating across cultures. One side shouldn’t have to 
constantly adapt everything about how they communi-
cate just to be understood.”42 Although communication 
challenges are common between neurotypical individuals, 
they can be markedly magnified between neurotypical and 
neurodivergent people, often creating miscommunication 
between clinicians and patients.43 A neurodiversity- 
affirming model views this observation as a bidirectional 
breakdown in communication, rather than unilateral im-
pairments in autism, and refrains from assigning blame. 
First characterized by Milton, a researcher and sociologist 
with autism, this concept is often termed the “double em-
pathy” problem, ie, communication difficulties arise from 
mismatches in social communication styles, expectations, 
and what each neurotype finds salient or relevant.44 A  

common example is that some autistic individuals take 
verbal communication very literally, which can result in 
nonautistic individuals taking offense. Communication be-
tween 2 autistic individuals tends to be more effective than 
interactions between people with different neurotypes. 
It is vital to remember that a neurotypical communica-
tion style is not more correct than a neuroatypical style. 
However, we have seen that verbal communication skills, 
processing speed, and atypical nonverbal communica-
tion skills can affect the clinical interaction and therefore 
health outcomes.45 By asking questions preemptively, the 
clinician can help the patient access standards of care 

that may otherwise be unattainable. For example, autis-
tic individuals frequently have hypo- or hyperreactivity 
to pain and differences in interoception (challenges with 
bodily awareness). The clinician can help set the patient 
at ease by asking them how they tend to react to vari- 
ous stimuli.44 

Prior to the upcoming medical interaction, a discussion 
of screening or testing methodologies, such as colonosco-
pies or mammograms, can help to dispel patient anxiety. 
A version of “social stories,” an evidence-based autism in-
tervention developed by educator Carol Gray in the early 
1990s,14 may be used to help set the stage for a planned 
medical intervention. Social stories provide scaffolding 
for the patient’s expectations and experiences and reduce 
anxiety from the unexpected. For example, it might com-
prise a short, personalized verbal narrative that includes 
the patient’s “to-do” list and what they can expect from 
the medical system. It might include photographs or ver-
bal descriptions, and could be as simple as saying, “The 
nurse will come in to give you your shot. After this, you 
can go to the laboratory. Within a week, you will get a 
call to schedule your mammogram. Since you have never 
had a mammogram, I want to share the process with you, 
since it can be a bit surprising the first time.” The goal of 
this method is to improve reciprocal communication and 
provide scaffolding for the individual’s next steps in an un-
familiar scenario with the goal of reducing anxiety. At the 

Social stories, an evidence-based 
autism intervention developed by 
educator Carol Gray in the early 
1990s, may be used to help set 
the stage for a planned medical 
intervention
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end of the visit, an overt wrap-up is advised, reiterating 
the plan and describing what is expected from the patient, 
as well as addressing the benefits to the patient.45 

A therapeutic communication approach known as "de-
clarative language" can help preempt miscommunication 
or social friction when working with neurodivergent in-
dividuals. This approach supports patient comfort and 
autonomy by fostering a low-pressure, collaborative, 
nonshaming interaction style (Table 3). Declarative lan- 
guage was popularized in the speech-language pathol-
ogy literature by Murphy in 2020; its core principles align 
with longstanding responsive and naturalistic approaches 
in communication-focused therapies. This approach is 
particularly helpful when working with neurodivergent  
individuals and others who experience differences in prag-
matic language, processing speed, or social communication.

Rather than directing behavior (imperative language) or 
requiring a response (interrogative language), declarative 
language centers on sharing observations, thoughts, and 
information in a neutral and supportive manner. The goal 
is not compliance or pressure, but shared understand-
ing and psychologic safety. By reducing performance 
demands and allowing additional processing time, this 
approach promotes autonomy, encourages collaborative 

engagement, reduces shame, and creates space for self-
initiated participation within the clinical encounter.

In practice, declarative language can look like narrat-
ing observations in a neutral fashion and then allowing 
silence for processing. These statements invite reflection 
without demanding explanation, justification, or imme-
diate response. Declarative language removes implicit 
judgment and shifts the interaction toward collaboration 
and autonomy. Although there is some conceptual over-
lap with motivational interviewing, declarative language 
is particularly tailored to neurocomplex populations that 
may struggle with nonverbal cues or implied social expec-
tations. It helps preempt miscommunication by making 
implicit expectations explicit and maintaining respect and 
autonomy. At its best, declarative language transforms the 
clinical encounter from directive to collaborative, support-
ing engagement, dignity, and shared meaning. 

Addressing Intersectional and Structural Barriers
Culturally responsive care is an important goal when car-
ing for any patient. The integration of trauma-informed and 
culturally responsive practices, and recognizing the com-
pounded impact of racism, homophobia, transphobia, and 
ableism on individuals who are neurodivergent is crucial 

Table 3. Directive (Interrogative/Imperative) vs Declarative Language in Neurodiversity-Affirming HIV Care

Communication 
style

Definition Clinical examples Potential impact on neurodivergent 
patients

Directive language 
(interrogative or 
imperative)

Questions or  
commands that 
require action or  
explanation and 
may imply urgency,  
expectation, or 
evaluation

“Why didn’t you take your medication?”
“Did you schedule the referral?”
“You need to call today.”
“Start this medication now.”

•	� May increase anxiety, shame, or  
defensiveness

•	� Can heighten avoidance in patients 
with executive dysfunction 

•	� May overwhelm individuals with 
slower processing speed 

•	� Shifts tone toward compliance rather 
than collaboration

•	 Should be reserved for emergencies 

Declarative  
language

Neutral  
observations,  
reflections, or 
shared information 
that invite  
engagement with-
out demanding  
immediate response

“I’m noticing refills have been difficult.”
“�The colonoscopy preparation can feel overwhelming 
for some people.”

“�Your last mammogram was 3 years ago. The usual 
recommendation is to have a mammogram yearly.”

“Your viral load had a bump.”

•	 Reduces perceived pressure
•	 Supports autonomy
•	 Allows processing time
•	 Fosters psychologic safety
•	� Encourages collaborative problem-

solving

Declarative  
language with 
structured  
scaffolding (using 
social stories and 
executive function 
supports)

Declarative  
framing or  
narrating  
combined with 
stepwise,  
predictable steps 
and support

“�Today we will draw blood to understand how the virus 
is affecting your body and to make sure your medica-
tions are working well. The laboratory visit usually 
takes about 10 minutes. You can make a follow-up 
appointment on the way out at the desk. Laboratory 
results return in 2 days. Once I review them, I will send 
you a message in the portal. If anything feels confusing 
at any step, we will slow down and review it.”

•	 Improves predictability
•	 Reduces procedural anxiety
•	� Supports executive function and  

autonomy
•	� Enhances follow-through and  

retention in care
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for all HIV centers. Clinician support and advocacy are es-
sential to foster policies that expand insurance coverage 
for neurodevelopmental, therapeutic, and mental health 
services across the lifespan and promote integrated care 
models that bridge gaps between HIV, behavioral health, 
and neurodevelopmental care needs. 

Leveraging Patient Strengths and Preferences

Strengths-Based Approaches. Clinicians can identify and 
build upon the individual strengths of patients who are 
neurodivergent. For example, they might draw on the 
patient’s attention to detail, adherence to routines, or 
self-advocacy skills to support their engagement in HIV 
prevention and treatment. This collaboration between cli-
nician and patient is key to the success of any treatment 
plan and the ongoing therapeutic relationship. 
Shared Decision-Making. Clinicians can involve patients 
who are neurotypical and neurodivergent and their fami-
lies in care planning, respecting autonomy and prefer-
ences and providing clear, accessible information about 
management options. Many individuals who are neu-
rodivergent require extra processing time, particularly 

for tasks that rely on reaction speed or executive func-
tion. Meta-analytic data show that individuals with ASD 
consistently exhibit slower mean reaction times across 
a range of time-based tasks than neurotypical controls, 
suggesting a general slowing of information processing. In 
individuals with ADHD, and especially in those with cooc-
curring ASD, studies demonstrate increased mean reac-
tion times and greater response time variability compared 
with neurotypical controls and groups with ASD alone. 
This is particularly highlighted under slow or less reward-
ing conditions,47 which is likely due to minimal dopamine 
outflow.2,4,5 People with ADHD or ASD and ADHD also 
show more pronounced impairment in sustained attention 
and response inhibition, which can manifest as slower and 
more variable decision-making. Decreased speed and in-
creased variability in processing time are well-document-
ed features in people with ASD or ADHD, and the effect 

is even more pronounced with the cooccurrence of these 
conditions.47 This has important implications for assess-
ment and intervention planning in these populations. Put 
simply, many people who are neurodivergent have a “slow 
cooker” brain, and not a “microwave” brain. They may need 
more processing time to make decisions. One useful strat-
egy features low-pressure shared decision-making and 
utilizes the longitudinal clinician-patient relationship. For 
example, a nonurgent concept such as a screening test, re-
ferral, or procedure is introduced, without the expectation 
that the patient can or will schedule the test immediately. 
The patient is then informed that they can contemplate 
the intervention and that it will be readdressed at a later 
visit, or they can reach out virtually through a patient 
portal. Care is taken not to overwhelm the individual with 
nonurgent preventive care at any single visit and low-
pressure shared decision-making is used to help optimize 
those needs over time. 

Research and Quality Improvement
The care of neurodivergent PWH is an area that needs more 
data collection, outcomes tracking, and quality-improve-
ment initiatives and studies that address the prevalence, 
health outcomes, and care needs of this group. “Nothing 
about us without us” is a slogan originating in sixteenth 
century Poland and popularized by disabilities advocates 
and the United Nations on its 2004 International Day of 
Disabled Persons, and is an excellent guiding principle.48 
All research and quality-improvement efforts should en-
sure the direct, meaningful participation of individuals 
who are neurodivergent.

Conclusion
Neurodivergence is an underrecognized factor influencing 
HIV acquisition risk, engagement in care, and treatment 
outcomes. Differences in cognition, sensory processing, 
communication, and executive function can affect com-
munication, adherence, retention in care, and outcomes 
when care systems are not designed with these needs 
in mind. A neurodiversity‑affirming approach reframes 
these challenges as modifiable features of care delivery 
rather than patient deficits. Recognizing neurodivergence 
as a difference rather than a deficit, and implementing 
neurodiversity-affirming, accessible, and inclusive care 
strategies, are essential components for reducing health 
disparities and improving outcomes. Many core strategies 
of high-quality HIV care, such as clear communication, 
flexibility, and patient-centered planning, align naturally 
with neurodivergent-inclusive practices when applied in-
tentionally. Integrating the awareness of neurodivergent  

Many people who are  
neurodivergent have a “slow 
cooker” brain, and not a  
“microwave” brain, so they may  
need more processing time to 
make decisions 
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needs into HIV clinical training and care, research, and 
program design represents a practical and necessary step 
toward improving equity and outcomes across the HIV 
care continuum. Supporting neurocomplex PWH is crucial 
for achieving equitable, person-centered care for all neu-
rotypes. Selected references for further reading on ASD 
are provided.49,50�
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