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2025 Update of the Drug Resistance Mutations

in HIV-1

Annemarie M. Wensing, MD, PhD; Vincent Calvez, MD, PhD; Francesca Ceccherini-Silberstein,
PhD; Charlotte Charpentier, PharmD, PhD; Huldrych F. Giinthard, MD; Donna M. Jacobsen, BS;
Roger Paredes, MD, PhD; Robert W. Shafer, MD; Douglas D. Richman, MD

Certain mutations in HIV-1 that emerge during expo-
sure to antiretroviral drugs may have varied impact
on the effectiveness of current and subsequent treat-
ments for HIV. This 2025 edition of the International
Antiviral Society-USA (IAS-USA) drug resistance
mutations list updates the Figure last published in
November 2022 based on new data that have become
available. The mutations listed are those that have
been identified by specific criteria to contribute to a
reduced virologic response to currently available anti-
retroviral drugs. The Figure is designed to assist
practitioners in identifying key mutations associated
with resistance to antiretroviral drugs, and therefore,
to consider when making clinical decisions regarding
the components of an initial antiretroviral regimen
and changing a regimen in the settings of avoiding
toxicity, regimen simplification, or previous or current
virologic failure.

Keywords: HIV, antiretroviral, drug resistance, TAM,
therapy, mutation

reducing the virologic response to a drug or drugs in
the same class and reduce the effectiveness of the
regimen overall. This 2025 edition of the Inter-
national Antiviral Society-USA (IAS-USA) drug
resistance mutations list updates the Figure last
published in November 2022 In this update:

« Several changes were made to drugs already on
the Figure (see Table 1). Changes were made to
the integrase strand transfer inhibitors (InSTls)
cabotegravir, dolutegravir, elvitegravir, and ralte-
gravir, the nonnucleoside analogue reverse tran-
scriptase inhibitor (NNRTI) doravirine, and the
capsid inhibitor lenacapavir.

« Figure Bars and user notes were added for the
entry inhibitors fostemsavir and ibalizumab.

« For antiretroviral drugs that are no longer recom-
mended or manufactured, the associated Figure
Bars are listed at the bottom of the drug class and
are shaded in gray. Their user notes are retained
for historical reference.

Introduction

Mutations in the HIV-1 genome that emerge during
exposure to antiretroviral drugs may contribute to

Specific Drugs and Details

L741, a signature mutation in HIV-1 subtype A6 that
may occur as a polymorphism in other HIV-1 subtypes

Dr Wensing (Group Chair), University Medical Center Utrecht, The Netherlands and Ezintsha, University of the
Witwatersrand, Johannesburg, South Africa; Dr Calvez, Pierre et Marie Curie University and Pitié-Salpétriére
Hospital, Paris, France; Dr Ceccherini-Silberstein, University of Rome Tor Vergata, Rome, Italy; Dr Charpentier,
Paris Cité University and Bichat-Claude Bernard Hospital, France; Dr Gunthard, University Hospital Zurich and
Institute of Medical Virology, University of Zurich, Switzerland; Ms Jacobsen, International Antiviral Society-
USA, San Francisco, California; Dr Paredes, Department of Infectious Diseases and irsiCaixa, Hospital Universitari
Germans Trias i Pujol, Badalona, Spain; Dr Shafer, Stanford University Medical School, California; Dr Richman
(Group Vice Chair), University of California San Diego
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Table 1. Summary of mutation updates to the 2025 figure bars.

Drug Figure bar changes (mutation type)
Added A98G (minor)

Added S147G (minor)

Added L74I (major)

Added K70H (major)
Updated K70N (major)
Updated L56I (major)
Updated N74D (major)

Doravirine

Dolutegravir

Cabotegravir

Lenacapavir

Raltegravir Added G118R (major)
Added G140C (minor)
Elvitegravir Added G118R (major)

Added E138A/K (minor)
Added G140A/C/S (minor)

“Relevant for subtype A6 only.

has no direct effect on the susceptibility to cabote-
gravir3 However, in subtype A6 the mutation was
associated with confirmed virologic failure in clinical
trials of long-acting cabotegravir and rilpivirine.* In
vitro analysis of recombinant viruses expressing in-
tegrase of subtype A6 showed that the presence of the
L741 mutation confers a greater replication capacity
when present with integrase resistance mutations at
positions 118, 140, 148, and 263, thereby facilitating
the selection of resistance to cabotegravir. Therefore,
L741 was added as a major mutation for subtype A6
only in the cabotegravir bar.®

The capsid inhibitor lenacapavir®is approved for
the treatment of HIV-1 infection in combination with
other antiretroviral drugs in heavily treatment-exper-
ienced adults with multidrug-resistant virus in whom
their current antiretroviral regimen is failing due to
resistance, intolerance, or safety considerations.

There are no mutations depicted on the Figure Bars
for the entry inhibitors fostemsavir, ibalizumab, and
maraviroc. There is as yet no consensus on specific
signature mutations that impair treatment with these
drugs. As such, genotypic testing to predict resis-
tance to these drugs is not recommended in clinical
practice. On occasion phenotypic testing may be per-
formed, if available.

The enfuvirtide bar is shaded in gray because this
drug is no longer available.

Published May 21, 2025 © |IAS-USA

The IAS-USA Drug Resistance Mutations Group is an
independent volunteer panel of experts charged with
delivering accurate, unbiased, and evidence-based
information on drug resistance-associated muta-
tions for HIV clinical practitioners. The group reviews
new data on HIV drug resistance to maintain a current
list of mutations associated with clinical resistance to
drugs used to treat HIV-1 infection. The group consid-
ers only data that have been published or have been
presented at a peer-reviewed scientific conference.
Table 2 provides the list of amino acids and the ab-
breviations used.

The magnitude of the reduction in susceptibility
conferred by drug resistance mutations varies widely
and is modulated by the genetic context of the HIV
sequence in which the mutation occurs. Despite the
fact that mutations result in a spectrum of degrees
of resistance, mutations have been arbitrarily desig-
nated as major (bold) or minor (not bold) (see Figure
1). Those defined as major tend to occur earlier during
treatment failure and generally confer larger reduc-
tions in susceptibility. Those defined as minor tend to

Table 2. Amino acids and their abbreviations.

Alanine A Methionine M
Cysteine C Asparagine N
Aspartate D Proline P
Glutamate E Glutamine Q
Phenylalanine | F Arginine R
Glycine G Serine S
Histidine H Threonine T
Isoleucine I Valine \
Lysine K Tryptophan w
Leucine L Tyrosine Y

accrue after the emergence of a major mutation, con-
fer some incremental resistance, may occur as well as
polymorphisms in wild-type virus, and in some cases
do not reduce susceptibility but restore replication
fitness to viruses with resistance mutations that im-
pair fitness. In general, a major mutation should raise
concern that a drug is at least partially compromised;
a minor mutation on its own may not raise such a

Www.iasusa.org



concern but might cause concern in the presence of
other mutations. The delineation between major and
minor is often not clear-cut.

Identification of Mutations

The mutations listed are those that have been identi-
fied by one or more of the following criteria: (1) in vitro
passage experiments with validation of contribution
to resistance by using site-directed mutagenesis; (2)
susceptibility testing of laboratory or clinical isolates;
(3) nucleotide sequencing of viruses from individu-
als in whom the drug is failing; and (4) association
studies between genotype at baseline and virologic
response in persons exposed to the drug.

The development of more recently approved drugs
that cannot always be tested as monotherapy pre-
cludes assessment of the impact of resistance on anti-
retroviral activity that is not seriously confounded by
the activity of other drug components in the back-
ground regimen. Readers are encouraged to consult
the literature and experts in the field for clarifica-
tion or more information about specific mutations
and their clinical impact. Polymorphisms associated
with impaired treatment responses that occur in
otherwise wild-type viruses should not be used in
epidemiologic analyses to identify transmitted HIV-1
drug resistance. Consequently, only some of the re-
sistance mutations depicted in the Figure can be used
to identify transmitted drug resistance.®

Drugs that have been approved by the US Food and
Drug Administration and that are generally recom-
mended, as well as specific drugs available in devel-
opment with expectation of approval in the next few
years, are included. All drugs are listed in alphabeti-
cal order by drug class. User notes provide additional
information. Although the Drug Resistance Mutations
Group works to maintain a complete and current list
of these mutations, the data are constantly evolving,
and it cannot be assumed that the list presented here
is definitive. Consultation with an expert in HIV resis-
tance is advisable in certain situations.

The Figure identifies key mutations associated with
antiretroviral drug resistance for clinicians to consider

Published May 21, 2025 © IAS-USA

2025 Resistance Mutations Update

MUTATIONS Insertion
Amino acid wild-type —— K
Amino acid position —— 65
Amino acid substitution —— R

conferring resistance

Figure 1. Figure Bar Key. Amino acid position, wild
type, mutation conferring resistance, and indication
of insertion mutation.

for selecting initial and subsequent therapeutic reg-
imens. In the context of selecting an antiretroviral
regimen, evaluating the results of HIV-1 genotypic
testing includes: (1) assessing whether the pattern
or absence of a pattern in the mutations is consistent
with the patient’s history of antiretroviral therapy;
and (2) recognizing that resistant strains may be
present at levels below the limit of detection of the
test after discontinuation or during poor adherence
to the regimen that conferred the selection pressure.
Analyzing stored samples collected under the selec-
tion pressure of treatment could be useful in this
setting; and (3) recognizing that initial virologic fail-
ure typically involves HIV-1 isolates with resistance
to only 1 or 2 of the drugs in the regimen if the fail-
ing regimen is not continued for a prolonged period
after failure.

The absence of detectable viral resistance after
treatment failure may result from several factors:
the presence of drug-resistant minority viral popula-
tions below the threshold of the applied resistance
test; a prolonged interval between the time of anti-
retroviral drug discontinuation and genotypic testing;
nonadherence to medications; laboratory error; lack
of current knowledge of the association of certain
mutations with drug resistance; the occurrence of
relevant mutations outside the regions targeted by
routine resistance assays; drug-drug interactions
leading to subtherapeutic drug levels; and possibly
the consequence of drugs not reaching optimal levels
in specific anatomic compartments.

For more in-depth reading and an extensive ref-
erence list, see the 2018 IAS-USA panel recommen-
dations for resistance testing and the 2024 IAS-USA
panel recommendations for antiretroviral therapy’®
Updates to the Figure are posted periodically at www.

lasusa.org.
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Please send your evidence-based comments, includ-
ing relevant citations, to journal@iasusa.org.

The Drug Resistance Mutations Group welcomes in-
terest in the Figure as an educational resource for
practitioners and encourages dissemination of the
material to as broad an audience as possible. How-
ever, permission is required to reprint the Figure and
no alterations in format or content may be made.

Requests to reprint the material should include
the name of the publisher or sponsor, the name or a
description of the publication in which the material
will be reprinted, the funding organization(s), if appli-
cable, and the intended audience. Requests to make
any minimal adaptations of the material should in-
clude the former, plus a detailed explanation of the
adaptation(s) and, if possible, a copy of the proposed
adaptation. To ensure the integrity of the Figure,
IAS-USA policy is to grant permission for only minor,
preapproved adaptations of the Figure (eg, an ad-
justment in size). Minimal adaptations only will be
considered; no alterations of the content of the Fig-
ure or user notes will be permitted.

Permission will be granted only for requests to re-
print or adapt the most current version of the Figure
as they are posted at www.iasusa.org. Because sci-
entific understanding of HIV drug resistance evolves
and the goal of the Drug Resistance Mutations Group
is to maintain the most up-to-date compilation of
mutations for HIV clinicians and researchers, pub-
lication of out-of-date figures is counterproductive.
If you have any questions about reprints or adapta-
tions, please contact IAS-USA.

Financial relationships with ineligible companies within
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board member, advisor, or consultant to, and receiv-
ing research grants to his institution from Moderna,
Merck Sharp & Dohme, Inc, ViiV Healthcare, and Gilead
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Silberstein reported consulting for ViiV Healthcare,
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1. Mutations in the C-terminal reverse
transcriptase domains (amino acids
293-560) that are outside of regions
depicted on the Figure Bar may con-
tribute to nRTI and NNRTI HIV-1 drug
resistance. The clinical relevance of
these connection-domain mutations
arises mostly in conjunction with
thymidine analogue-associated muta-
tions (TAMs) and M184V and they have
not been associated with increased
rates of virologic failure of etravirine
or rilpivirine in clinical trials!3 K65E/
N/R variants are reported in patients
experiencing treatment failure of teno-
fovir (ie, tenofovir disoproxil fumarate
[TDF] or tenofovir alafenamide [TAF]),
stavudine, or didanosine. The K65R/N
variants may be selected by tenofo-
vir, didanosine, abacavir, or stavudine
and are associated with decreased vi-
ral susceptibility to these drugs*® The
K65R may be more easily selected in
subtype C clades.® K65E usually oc-
curs in mixtures with wild-type virus.
Patient-derived viruses with K65E and
site-directed mutations replicate very
poorly in vitro; as such, no susceptibil-
ity testing can be performed®! Some
RT mutations, like T215Y and H208Y,2
may lead to viral hypersusceptibil-
ity to NNRTIs. The presence of these
mutations may improve subsequent
virologic response to NNRTI-contain-
ing regimens (nevirapine or efavirenz)
in NNRTI-naive individuals;*** no clini-
cal data exist forimproved response to
other NNRTIs.

2. The 69-insertion complex consists
of a substitution at codon 69 (typically
T69S) and an insertion of 2 or more
amino acids (S-S, S-A, S-G, or others).
The 69-insertion complex is associated
with resistance to all nRTIs currently
approved by the US Food and Drug Ad-
ministration (FDA) when present with
1 or more TAMs at codons 41, 210, or
215* Some other amino acid changes
from the wild-type T at codon 69 with-
out the insertion may be associated
with broad nRTI resistance.
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3. Since no differences in resistance
patterns have been observed between
TDF and TAF, both drugs are referred
to as “tenofovir” on the Figure Bar.®
Tenofovir retains activity against the
Q151M complex of mutations.* Q151M
is the most important mutation in the
complex (ie, the other mutations in the
complex [A62V, V75I, F77L, and F116Y]
in isolation may not reflect multinucle-
oside resistance).

4. Mutations known to be selected by
TAMs (ie, M41L, D67N, K70R, L210W,
T215Y/F, and K219Q/E) also confer re-
duced susceptibility to all currently
approved nRTIs" except emtricitabine
and lamivudine, which in fact reverse
the magnitude of resistance and are
recommended with tenofovir or zi-
dovudine in the presence of TAMs.
The degree to which cross-resistance
is observed depends on the specific
mutations and number of mutations
involved.20-#

5. Although reverse transcriptase
changes associated with the E44D and
V118l mutations may have an acces-
sory role inincreased resistance to
nRTIs in the presence of TAMs, their
clinical relevance is very limited 2426

6. The M184V mutation alone does not
appear to be associated with a reduced
virologic response to abacavir in vivo.
When associated with TAMs, M184V
increases abacavir resistance >%

7. If resistance emerges specifically to
tenofovir, the most common drug re-
sistance mutation to emerge is K65R.
It is associated with about 2-fold re-
duced tenofovir susceptibility, which
is clinically significant. However, when
K65R occurs in combination with the
lamivudine/emtricitabine resistance
mutation M184V/I, the reduction in
tenofovir susceptibility is less than 1.5
fold, a reduction in susceptibility that
is less clinically significant. It does
not appear to compromise switching
to second-generation InSTI regimens
including tenofovir and lamivudine or
emtricitabine in fully suppressed sub-
jects; however, success is diminished

464

in those switching while still viremic.2®
This is particularly the case in patients
who are treated with the combination
of tenofovir, a cytosine analogue, and
a highly potent third drug such as the
InSTls bictegravir and dolutegravir or
a boosted protease inhibitor (P1)223°

A reduced response to tenofovir also
occurs in the presence of 3 or more
TAMs inclusive of either M41L or
L210W.4 The presence of TAMs or
combined treatment with zidovudine
prevents the emergence of K65R in the
presence of tenofovir33

8. The presence of M184V appears to
delay or prevent emergence of TAMs 34
This effect may be overcome by an ac-
cumulation of TAMs.

9. The T215A/C/D/E/G/H/I/L/N/S/V
substitutions are revertant mutations
at codon 215 that confer increased
risk of virologic failure of zidovudine
or stavudine in antiretroviral-naive pa-
tients3 The T215Y mutant may emerge
quickly from one of these mutations in
the presence of zidovudine or stavu-
dine, because it has been archived in
the latent reservoir3¢

10. The presence of 3 of the follow-
ing mutations—M41L, D67N, L210W,
T215Y/F, K219Q/E—is associated with
resistance to didanosine.®” The pres-
ence of K70R or M184V alone does
not decrease virologic response to
didanosine 3®

11. There is no evidence for the utility
of efavirenz, nevirapine, or rilpivirine in
patients with NNRTI-resistant virus2®

12. Doravirine is active in vitro against
variants containing the common NNRTI
mutations K103N, E138K, Y181C, and
G190A.%%4 Doravirine selects for mu-
tations at positions 106, 108, 227,
and 234, with more than 1 mutation
usually required for substantial lev-
els of resistance#? Mutations V106A,
Y188L, and M230L are associated with
a 10- or greater-fold reduced suscep-
tibility to doravirine. V106A, Y188L,
H227C, and Y318F have also been
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selected in vivo (eg, DRIVE-FORWARD
and DRIVE-AHEAD studies).*346 The
A98G mutation was also selected in
vivo and site-directed mutants con-
ferred a 5.8-fold reduction in suscept-
ibility to doravirine.*¢ In 1 clinical iso-
late, G1I90E was associated with about
20-fold reduced susceptibility to dora-
virine.*! Furthermore, the double and
triple mutants V106A and F227L;
V106A and L234l; V106A and F227L
and L234l; and V106A and G190A and
F227L, are all associated with substan-
tial resistance to doravirine #4247

13. Resistance to etravirine has been
extensively studied only in the context
of coadministration with ritonavir-
boosted darunavir. Mutations associ-
ated with virologic outcome were as-
sessed and their relative weights (or
magnitudes of impact) assigned. Phe-
notypic cutoff values were calculated,
and assessments of genotype-pheno-
type correlations from a large clinical
database have determined the relative
importance of the various mutations.
These 2 approaches are in agreement
for many, but not all, mutations and
weights.*®4° The single mutations
L100l, K101P, and Y181C/I/V have high
relative weights with regard to reduced
susceptibility and reduced clinical
response compared with other muta-
tions 5% The presence of K103N alone
does not affect etravirine response.®
Accumulation of several mutations
results in greater reductions in suscep-
tibility and virologic response than do
single mutations 3254

14. Sixteen mutations have been as-
sociated with decreased rilpivirine
susceptibility (K101E/P, E138A/G/K/
Q/R, V179L, Y181C/1/V, Y188L, H221Y,
F227C, and M230I/L).5% The K101P and
Y181I/V mutations reduce rilpivirine
susceptibility approximately 50 fold
and 15 fold, respectively, but do not
commonly emerge during treatment
failure with rilpivirine.586° Mutations at
position 138 (most notably E138A) may
occur as natural polymorphisms, es-
pecially in non-B subtype virus.s* The
K101E, E138K, and Y181C mutations,
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each of which reduces rilpivirine sus-
ceptibility 2.5 fold to 3 fold, occur
commonly in individuals in whom ril-
pivirine is failing. E138K and, to a
lesser extent, K101E, usually occurs in
combination with the nRTI resistance-
associated mutation M184I, which
alone does not reduce rilpivirine sus-
ceptibility. When M184| is combined
with E138K or K101E, rilpivirine sus-
ceptibility is reduced about 7 fold and
4.5 fold, respectively.56264The com
binations of reverse transcriptase-
associated mutations L100I plus K103
N/S and L100I plus K103R plus V179D
were strongly associated with reduced
susceptibility to rilpivirine; however,
forisolates harboring the K103N/
R/S or V179D as single mutations, no
reduction in susceptibility was de-
tected.’?6

15. The emergence of resistance with
lenacapavir was characterized with
in vitro selection, which identified
several variants in the capsid (CA) por-
tion of Gag (L561, M661, Q67H, K70N,
N74D/S, and T107N), with 20-fold to
1000-fold reduced susceptibility in vi-
tro with Q67H plus N74S, Q67H plus
T107N, L561 (204), Q67H plus M66l,
Q67H plus N74D, M661 (>2700), and
reduced replication capacity for most
mutant viruses 568

None of these mutations was found
to be polymorphic, suggesting that
there is no need for resistance testing
before treatment with lenacapavir.®®
In a phase Ib study, analyses after
monotherapy revealed the emergence
of mutation Q67H at the lowest lena-
capavir doses.?7°In highly treatment-
experienced patients with lenacapavir
failure, M661 was observed alone or in
combination with other mutations. In
all cases, the failures were initially as-
sociated with the selection of M661.3°

In highly treatment-experienced
individals experiencing treatment
failure in the CAPELLA study, the
M66! mutation was most frequently
observed.” In treatment-naive individ-
uals in the CALIBRATE trial, mutations
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Q67H (7-fold change) and K70R were
selected™

16. Often, several mutations are nec-
essary to substantially impact virologic
response to a ritonavir-boosted P1.”2

17. Mutations in Gag cleavage sites
may confer or contribute to resistance
to PIs and may even emerge before
mutations in protease.’® Pl resistance-
associated mutations are not found
in a large proportion of virus samples
from patients with confirmed virologic
failure on a boosted Pl-containing
regimen; this is attributable to poor
adherence.

18. Ritonavir is not listed separately, as
itis currently used only at low doses as
a pharmacologic booster of other Pls.

19. Several mutations are associated
with atazanavir resistance. Their im-
pacts differ, with I50L, 184V, and N88S
having the greatest effect. Mutations
that are selected during unboosted
atazanavir are not different from those
selected during boosted atazanavir,
but the relative frequency of mutations
may differ. Higher atazanavir levels ob-
tained with ritonavir boosting increase
the number of mutations required for
loss of activity. The presence of M46l
plus L76V might increase susceptibil-
ity to atazanavir when no other related
mutations are present.™

20. Virologic response to ritonavir-
boosted darunavir correlates with
baseline susceptibility and the pre-
sence of several specific Pl resistance-
associated mutations. Reductions in
response are associated with increas-
ing numbers of mutations indicated on
the Figure Bar. A negative impact of the
protease mutations 147V, I54M, T74P,
and 184V and a positive impact of the
protease mutation V82A on virologic
response to ritonavir-boosted da-
runavir was assessed.’> Some of these
mutations appear to have a greater ef-
fect on susceptibility than others (eg,
I50V vs V11I). The presence at baseline
of 2 or more of the substitutions V11I,
V32l, L33F, 147V, 150V, I54L/M, T74P,
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L76V, 184V, or L89V was associated
with a decreased virologic response to
ritonavir-boosted darunavir’®

21. Virologic response to ritonavir-
boosted lopinavir is affected by the
presence of 3 or more of the following
amino acid substitutions in protease at
baseline: L10F/I/R/V, K20M/N/R, L24],
L33F, M36l, 147V, G48V, I54L/T/V,
V82A/C/F/S/T, and 184V. In addition,
the combination of 147A/V with V32|
is associated with high-level resis-
tance’*77-82 |50V is only occasionally
selected in vivo but has a clear impact
on susceptibility!>83-85 Subtype C pat-
terns with M46L, 154V, L76V, and V82A
are frequently observed in patients re-
ceiving ritonavir-boosted lopinavir.

22. The mutations depicted on the
Figure Bar cannot be considered com-
prehensive because this drug is not
available anymore and as such limited
relevant research has been reported in
recent years to update the resistance
and cross-resistance patterns for this
drug. The bar and notes are retained
for historical reference.

23.In some nonsubtype-B HIV-1,
D30N is selected less frequently than
are other Pl-resistance associated
mutations 8¢

24. Fostemsavir is an attachment inhib-
itor that binds to gp120.8” Fostemsavir-
associated resistance does not cause
cross-resistance to other entry or
attachment inhibitors such as ibali-
zumab and maraviroc. It shows high
variation of in vitro susceptibility, but
susceptibility is not dependent on tro-
pism or on subtype, with the exception
of CRFO1_AE, which shows intrinsic
resistance. In areas where CRFO1_AE is
prevalent, subtyping is recommended.
Insufficient correlation between base-
line resistance and treatment success
has been established.

25. Loss of N-linked glycosylation sites
in the V5 loop reduces the activity of
ibaluzimab by preventing HIV-1 gp120
conformational changes and gp41
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rearrangements required for the virus
to enter target cells. There are no con-
sensus mutations identified correlat-
ing with loss of efficacy.®"

26. The activity of CC chemokine re-
ceptor 5 (CCR5) antagonists is limited
to patients with viruses that use only
CCRS for entry (R5 virus). Viruses that
use both CCR5 and CXC chemokine re-
ceptor 4 (CXCR4; termed dual/mixed
[D/M] virus) or only CXCR4 (X4 virus)
do not respond to treatment with
CCR5 antagonists. Virologic failure of
these drugs is frequently associated
with outgrowth of D/M or X4 virus
from a preexisting minority popula-
tion present at levels below the limit
of assay detection. Mutations in HIV-1
gp120 that allow the virus to bind to
the drug-bound form of CCR5 have
been described in viruses from some
patients whose virus remained R5 after
virologic failure of a CCR5 antagonist.
Most of these mutations are found in
the V3 loop, the major determinant
of viral tropism.®? There is as yet no
consensus on specific signature muta-
tions for CCR5 antagonist resistance,
so they are not depicted on the Figure
Bar. Some CCR5 antagonist-resistant
viruses selected in vitro have shown
mutations in gp41 without mutations
in V3;% the clinical significance of such
mutations is not yet known.

27. Resistance to enfuvirtide is as-
sociated primarily with mutations in
the first heptad repeat (HR1) region
of the gp41 envelope gene. However,
mutations or polymorphisms in other
regions of the env (eg, the HR2 region
or those yet to be identified), as well
as coreceptor usage and density, may
affect susceptibility to enfuvirtide®+9¢

28. With their low genetic barrier to
resistance and the high level of cross-
resistance, the InSTls elvitegravir and
raltegravir are no longer recommended
in an initial regimen for most people
with HIV.?” A second-generation InSTI
(dolutegravir, bictegravir, and cabo-
tegravir) is recommended for most
treatment situations.
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29. In vitro susceptibility data indicate
relatively small quantitative reduc-
tions in most cases for dolutegravir
and bictegravir for single mutations
in integrase.?®1%° The resistance pro-
files of dolutegravir and bictegravir
are largely superimposable. Minor
differences may derive from minor
molecular variations of each drug, but
the mutations depicted in the Figure
Bar reflect results acquired from clini-
cal studies. Dolutegravir mutations
are most often observed in individuals
with therapy failure after first-gen-
eration InSTI regimens or during do-
lutegravir monotherapy trials 01193 |n
contrast, bictegravir is only regis-
tered as a fixed-dose formulation with
tenofovir alafenamide and emtricit-
abine for individuals with no known In-
STl resistance!®* Failure of bictegravir
with the emergence of resistance is
rarely observed 2 Treatment of individ
uals with dolutegravir is less effec-
tive in individuals who harbor Q148K
with 2 or more additional mutations
in integrase, even with double do-
lutegravir doses combined with an
optimized background regimen.® In
vitro data suggest that these double
mutants also compromise the efficacy
of bictegravir in one study but not an-
other?%%° Clinical outcomes data are
limited because bictegravir is not ap-
proved for individuals with integrase
resistance.

30. Cabotegravir is a long-acting In-
ST1.106110 |y clinical trials and cohorts
of individuals receiving HIV treatment
or preexposure prophylaxis, several
resistance mutations were observed in
integrase associated with in vitro cabo-
tegravir resistance ™4 A multivariate
analysis showed that the presence of
at least 2 factors among archived rilpi-
virine resistance-associated mutations
at baseline, HIV-1 subtype A6, or body
mass index of at least 30 kg/m? was
associated with an increased risk of
confirmed virologic failure® The A6/
Al subtype frequently harbors the L74I
polymorphism. A recent study showed
that L741 conferred greater replica-
tion capacity to recombinant viruses
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expressing HIV-1 A6 integrase when
present together with InSTI resistance
mutations at positions 118, 140, 148,
and 263. This finding may partially ex-
plain the association of this subtype
with virologic failure of long-acting
cabotegravir/rilpivirine ¢

Although knowledge from clinical
studies thus faris limited, in vitro stud-
ies indicate that multiple integrase
substitutions including compensa-
tory mutations enhance resistance to
cabotegravir’

31. Several mutations are required
in HIV integrase to confer high-level
resistance to dolutegravir!®* Cross-
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associated with 5-fold to 20-fold re-
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and reduced virologic suppression in
patients*122 S147G is frequently ob-
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E138K, L741/M, and Q148R %% On its
own, S147G has no substantial impact
on susceptibility to dolutegravir?
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rienced individuals in whom therapy is
failing: T661/A/K, E92Q, F121Y, S147G,
Q148H/K/R, and N155H 127132 A|| these
mutations have a profound effect on
susceptibility in vitro, whereas T97A,
which may occur as a polymorphism,*
results in only a 2-fold change in el-
vitegravir susceptibility, and may re-
quire additional mutations for resist-
ance. 1132 R263K is less frequently
observed and reduced elvitegravir
susceptibility about 4.5 fold*?¢ The se-
quential use of elvitegravir and ralte
gravir (in either order) is not recom-
mended because of cross-resistance
between these drugs .

33. Raltegravir failure is associated
with integrase mutations in at least
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3 distinct, but not exclusive, genetic
pathways defined by 2 or more mu-
tations including: (1) a mutation at
Q148H/K/R, N155H, or Y143R/H/C; and
(2) 1 or more additional minor muta-
tions. Minor mutations described in
the Q148H/K/R pathway include L74M
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most common mutational pattern in
this pathway is Q148H plus G140S,
which also confers the greatest loss
of drug susceptibility. Mutations de-
scribed in the N155H pathway include
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H/C mutation is uncommon 34138 E92Q
alone reduces susceptibility to elvite-
gravir more than 20 fold and causes
limited (<5-fold) cross-resistance to
raltegravir!**141 N155H mutants tend
to predominate early in the course of
raltegravir failure, but are gradually
replaced with continuing raltegravir
treatment by viruses with higher resis-
tance, often bearing mutations G140S
plus Q148H/R/K.
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Abstract: Liver disease remains a key contributor
to morbidity and mortality among people with HIV.
Although substantial progress has been made in
terms of a cure for hepatitis C, increased life expec-
tancy is associated with emerging issues associat-
ed with steatotic liver disease. Hepatitis B and D
are still prevalent and often underrecognized as a
cause of indolent liver injury leading to inflamma-
tion and fibrosis. Barriers to care exist in many
subpopulations that reduce the use of potentially
lifesaving therapies. Hepatocellular carcinoma con-
tinues to be a factor in advanced hepatic fibrosis.
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Introduction

The last 2 decades have witnessed dramatic shifts
in mortality among people with HIV (PWH). These
changes have occurred against the backdrop of a varied
landscape of liver disease processes with specific and
unique features. Some of these conditions have been
effectively managed, whereas others have only begun
to be elucidated by current research. Liver-related dis-
eases continue to cause increased mortality among
PWH (see Figure 1).

Infection with hepatitis C virus (HCV) was a dominant
cause of progressive liver injury starting in the 1990s,
but the infection has been easily cured since 2015 How-
ever, some people lack access to curative treatment,
others may be reinfected, and residual effects include
cirrhosis with an ongoing risk of liver cancer? Steatotic
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liver disease has emerged as a new challenge in the
general population and among PWH, and perplexing
and sometimes conflicting study findings suggest that
the underlying etiology of metabolic dysfunction-
associated steatotic liver disease (MASLD) represents
a challenging and underexplored new frontier. New HIV
therapies have emerged that require clinicians to con-
sider whether patients have a background of chronic but
suppressed hepatitis B virus (HBV) infection, and failure
to do so may lead to profound flares of liver injury, some-
times associated with acute hepatic failure3 Prevention
of hepatitis B through vaccination has been suboptimal
in the past among PWH, but new data suggest that the
use of CpG adjuvants could have a major impact on fu-
ture disease.* New therapies for hepatitis D are on the
horizon, but data in PWH are limited, and hepatitis E re-
mains an active and growing issue in some parts of the
world but seems to be less important in others.

Since 2006, a biennial meeting, supported by the
National Institutes of Health and industry partners,
has been held to bring together a diverse group of
experts in hepatology, infectious diseases, addiction
medicine, epidemiology and public health, and psy-
chiatry to address the myriad issues facing those who
treat and manage PWH with concomitant liver disease.
In September 2023, key thought leaders, government
representatives, and industry stakeholders met at the
Ninth Biennial HIV and Liver Disease Conference to
determine the current state of the art in this field and
to highlight urgent research questions that need to be
addressed in the future. This article summarizes the
discussions and debates that were held and possible
solutions that were identified.

Epidemiology and Natural History of Liver
Disease in PWH

The development of liver disease is influenced by a com-
plex interaction between HIV, treatments for HIV, and
host (patient) factors. HIV infection is associated with
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Figure 1. Evolving trends in etiology of hepatic disease in HIV. Although all liver
disease processes shown have been present throughout the HIV/AIDS epidemic,
the years in which they emerged or receded in importance are defined by the
blue lines. Drivers of morbidity and mortality have changed over time. HBV and
HCV infection dominated for many years, but increased use of HBV-active nucle-
oside and nucleotide backbones decreased the significance of HBV-associated
injury. The arrival of noninterferon-containing direct-acting antiviral regimens for
HCV infection led to reductions in morbidity and mortality starting in 2015, while
NASH/MASH and HCC increasingly became drivers of liver disease. Early regi-
mens of antiretroviral therapy were often associated with liver injury, but newer
regimens in the integrase strand transfer inhibitor era are much safer. Abbrevia-
tions: DILI, drug-induced liver injury; HBV, hepatitis B virus; HCC, hepatocellular
carcinoma; HCV, hepatitis C virus; HDV, hepatitis D virus; MASH, metabolic-
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treatment with direct-acting antivirals (DAAs)
has reduced the incidence of HCV infection and
reinfection. Current treatment of HCV infection

Recent advances in nu-
cleoside analogue reverse
transcriptase inhibitor-
sparing oral combination
regimens and long-acting
therapeutic agents that

do not contain tenofovir or
other HBV-active agents
may result in a resurgence of
HBV-associated liver disease

in PWH is more than 95% effective in viral clear-
ance, and treatment modalities mirror those
used among people without HIV. Because of

associated steatotic hepatitis; NASH, nonalcoholic steatotic hepatitis.

increased gut permeability, systemic immune activa-
tion, and in the liver, oxidative stress and the potential
for direct activation of stellate cells, resulting in hepatic
fibrosis development and progression. Treatment with
antiretroviral drugs may lead to direct drug-associ-
ated hepatoxicity, deleterious drug-drug interactions,

Current treatment of HCV
infection in PWH is more than 95%
effective in viral clearance, and
treatment modalities mirror those
used among people without HIV

metabolic effects, and the development of immune
reconstitution syndromes. The individual may have
coinfections (eg, HBV, HCV), obesity, insulin resistance,
and other genetic liver disease (eg, hemochromatosis).
As PWH are living longer, age is becoming an increas-
ingly important factor in phenotypic presentation of
liver disease?

Global estimates of HCV/HIV coinfection preva-
lence are around 4 to 5 million. Among PWH, effective

Published May 21, 2025 © |IAS-USA

shared routes of transmission, parenteral drug
use remains a key factor in the acquisition of
HIV and of HCV, which can be reduced with early in-
terventions and needle-exchange programs. HCV is
also highly transmissible among men who have sex
with men, particularly among anal-receptive individuals
with numerous partners. Microepidemics in this group
have been reported to be strongly associated with
other recreational drug use (“chemsex”).¢ The impact
of DAA therapies on survival in PWH is not yet known,
but US liver transplant statistics demonstrate a decline
in overall liver transplant volume associated with HCV
infection, with concomitant increases due to steatotic
liver disease and alcohol-associated liver disease”
Most PWH have markers of prior HBV infection, and
in the US, it is estimated that 4% to 10% of PWH also
have chronic hepatitis B (hepatitis B surface antigen
[HBsAg] positive)® Rates are higher among men who
have sex with men than among individuals who inject
drugs. Occult HBV infection (HBsAg negative, HBV
DNA positive) may be present in up to 10% of PWH,
although wide variability is reported across studies.?
The near-universal use of tenofovir as part of combi-
nation antiretroviral therapy (ART) regimens for HIV
has dramatically improved outcomes typically associ-
ated with chronic HBV infection. Nevertheless, Sterling
and colleagues® recently reported that liver biopsies
from patients with HBV/HIV coinfection demonstrated
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Steatotic liver disease (SLD)

do not contain tenofovir or other
HBV-active agents may result in a
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Figure 2. New classification for steatotic liver disease. Metabolic dysfunction-associated
steatotic liver disease (MASLD) is hepatic steatosis plus any feature of metabolic syndrome but
no other cause. The term metabolic dysfunction-associated steatohepatitis (MASH) is used
when histologic inflammation and ballooning necrosis are present. Several causes can coexist,
including metabolic dysfunction and alcohol-associated pathogenesis. Metabolic dysfunction
and alcohol-associated liver disease (MetALD) is designated as steatotic liver disease along with
an average alcohol intake of 20 to 50 g/day in women and 30 to 60 g/day in men. Other causes
of steatotic liver disease are considered separately. Miscellaneous disorders include hepatitis

C virus infection, malnutrition, and HIV. According to this updated classification, any individual
with liver steatosis and even a single feature of the metabolic syndrome, without excess alcohol
intake or other known causes of steatosis, has MASLD. Accordingly, if liver biopsy confirms the
presence of nonalcoholic steatohepatitis, the condition is termed MASH and may be accompa-
nied by fibrosis ranging from stage F1 to F4 (with F4 indicating cirrhosis). Adapted with permis-

sion from Elsevier®

advanced fibrosis or cirrhosis in 32% of cases, despite
treatment with tenofovir and the presence of normal
serum alanine aminotransferase levels. Over the next

The global prevalence of steatotic
liver disease is rising in PWH,

but whether this increase is due
primarily to traditional risk factors
including older age, obesity, and
insulin resistance or HIV-
associated factors including
immune activation and systemic
inflammation as well as gut
microbial translocation associated
with liver injury has been debated

4-year period, paired biopsy comparison in a subset of
individuals demonstrated that nearly one-third of cases
had fibrotic progression, although regression was also
observed. Recent advances in nucleoside analogue
reverse transcriptase inhibitor-sparing oral combina-
tion regimens and long-acting therapeutic agents that
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The global prevalence of stea-
totic liver disease is rising in PWH,
but whether this increase is due
primarily to traditional risk factors
including older age, obesity, and in-
sulin resistance or HIV-associated
factors including immune activation
and systemic inflammation as well
as gut microbial translocation as-
sociated with liver injury has been
debated.**?¢ Given recent concerns
about weight gain due to integrase
strand transfer inhibitors (InSTls), an examination of
their contribution to steatotic liver disease is needed.
Study differences in how steatotic liver disease is as-
sessed (eg, liver biopsy, imaging modalities, and serum
fibrosis markers) have contributed to widely varying
prevalences in PWH due to reasons such as sample
bias in people referred for biopsy and sensitivity of im-
aging modalities, as summarized by Kalligeros et al (see
Table)

Another recent change is the new nomenclature
endorsed by several national society guidelines, with
steatotic liver disease now regarded as an umbrella
term that includes steatosis due to metabolic dysfunc-
tion, alcohol, or both. Because of the exclusion of factors

Table. Global Prevalence of Steatotic Liver Disease in People
With HIV by Imaging and Biopsy?

Using noninvasive imaging (ie, TE with CAP, CT, H-MRS, ultrasound)
. 34% with NAFLD
- 12% with fibrosis (7.1 kPa or higher)

Using liver biopsy
« 49% with NASH
« 23% with fibrosis (F2 or higher on histologic examination)

From a study of 8230 adult individuals with HIV enrolled from 1999 to
2022, excluding those with viral hepatitis B and C and heavy drinkers 4

Abbreviations: CAP, controlled attenuation parameter; CT, computed
tomography; H-MRS, hydrogen-1 magnetic resonance spectroscopy;
NAFLD, nonalcoholic fatty liver disease; NASH, nonalcoholic steato-
hepatitis; TE, transient elastography.
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such as excess alcohol use and the use of stigmatizing
terminology, nonalcoholic fatty liver disease is now re-
ferred to as MASLD (see Figure 2)¥

HCC is increasing in PWH, but it remains unclear
whether this increase is due simply to the aging of
patients with advanced fibrosis or cirrhosis or if HIV
accelerates HCC incidence. Clearly, PWH have a con-
fluence of risk factors that can be associated with HCC
development, including high rates of HBV exposure and
chronicity, HCV coinfection, and MASLD or metabolic
dysfunction-associated steatohepatitis (MASH) exist-
ing in a milieu of altered immune function that may
limit T cell-mediated clearance of malignant cells. Sa-
hasrabuddhe et al*® reported a standardized incidence
ratio of 3.8 in people with AIDS compared with the gen-
eral population and an incidence rate of 16.9 cases of
HCC per 100,000 person-years in PWH. HIV was not
found to be a factor in the development of HCC in a dif-
ferent cohort study, however!® Once HCC is identified,
survival does not appear to differ substantially from
that in people without HIV.2° HCC surveillance in indi-
viduals at risk appears to be suboptimal, however, and
Merchante et al?® noted that appropriate surveillance
was achieved in only half of people who should have
received twice-yearly ultrasound evaluations. Larger
studies that achieve high rates of ongoing surveillance
are needed to more accurately define true risk. Defini-
tive treatment of HCC includes liver transplantation in
individuals who are acceptable candidates, but world-
wide and in the US many centers continue to defer this
therapeutic modality in PWH. Recent case series from
the US and Europe suggest excellent transplant results,
comparable to those in people without HIV 222

Since the initiation of the effective ART era in 1996,
there has been a constant evolution in the availability
of new agents and guidance regarding which combi-
nations should be used in different clinical scenarios.
Factors driving the changing landscape include the
introduction of new medication classes; improved ef-
ficacy, tolerability, and safety; availability (in terms of
cost and regulatory approval); and patient acceptance
and adherence. Hepatic safety and tolerability have
been especially important. Early nucleoside analogues
including didanosine, zalcitabine, and stavudine are
no longer used, in part because of the risk of hepatic
mitochondrial toxicity. Indinavir and atazanavir com-
petitively block UDP-glucuronyltransferase, leading to

Published May 21, 2025 © |IAS-USA
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the development of jaundice with unconjugated hyper-
bilirubinemia, particularly in individuals with Gilbert
syndrome. InSTIs have been reported to be associated

HIV infection accentuates liver
fibrosis caused by viral infection
and noninfectious liver disease,
and that cooperative interaction
is partially reduced when HIV
replication is inhibited by ART

with weight gain, although the most comprehensive
assessments of this association are related primarily
to dolutegravir®2 Weight gain is in turn closely linked
to development of steatotic liver disease. The newest
agents and regimens that are increasingly popular with
caregivers and patients include 2-drug regimens that do
not contain hepatitis B-active components, leading to
risk of hepatitis B recurrence with flare among individu-
als who previously had viral suppression with regimens
containing tenofovir. Injectable combinations such as
cabotegravir/rilpivirine that were recently approved by
the US Food and Drug Administration have specific con-
traindications for use in individuals with HBV infection;
case reports of hepatitis B flares suggest that appropri-
ate screening is not always performed.*

HIV infection accentuates liver fibrosis caused by viral
infection and noninfectious liver disease, and that co-
operative interaction is partially reduced when HIV
replication is inhibited by ART. Several mechanisms
have been described, largely by the Chung laboratory.
HCV and HIV induce reactive oxygen species in hepatic
stellate cells and hepatocytes. Reactive oxygen species
activate the phosphorylation of NF-kB, which upregu-
late profibrogenic proteins such as transforming growth
factor beta 1 (TGF-B1), procollagen alpha 1, and tissue
inhibitor of metalloproteinase 1, and suppress antipro-
fibrogenic proteins such as matrix metalloproteinase
3.2526 | jkewise, a cooperative interaction has been
elucidated for HBV and HIV. In various cell lines and
in a 3-cell-line trans-well coculture model using mac-
rophages, stellate cells, and hepatocytes, the Chung
laboratory has shown that each virus upregulates hy-
poxia-inducible factor 1 alpha (HIF-1a) and TGF-p17
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HIV and HBV induce HIF-1a, TGF-B1, and fibrogenesis-
related transcripts and proteins.2® HIV engagement
increases the net TGF-B1 induction by HBV, and TGF-f1
upregulates HIV-1a via SMAD, which is the primary sig-
nal transducer for the TGF beta superfamily of proteins.
Inhibition of the process (eg, by interference with HIV-
la via acriflavine) reduces fibrogenesis.

HIV may also increase fibrogenesis by changing the
abundance and physiology of liver macrophages. HIV
can infect macrophages, and in particular liver-resident
Kupffer cells, and deplete Kupffer cells.? Although HIV
cannot replicate fully in Kupffer cells, infection polar-
izes the cells and appears to be profibrogenic.

HIV infection alone does not appear to increase the
risk of MASLD.?*® However, as with viral hepatitis, HIV
does promote fibrogenesis.3*32 Likewise, with alcohol-
related liver disease, HIV increases the risk of clinically
significant fibrosis. Several mechanisms are possible,
some even with overlap with HCV and HBV given the
convergence of fibrogenesis on stellate cells and TGF-
B1l. The process of enhanced microbial translocation,
shared by HIV and alcohol, is a possible mechanism
because lipopolysaccharine promotes TGF-f signaling
via TLR4 3 H|V stimulation of the YAP-TAZ pathway is
another possible mechanism promoting liver fibrosis in
individuals with steatotic liver disease3*

With the rising burden of MASLD in PWH, new phar-
macologic treatment options are emerging. Although
lifestyle changes such as improved diet and increased
physical activity remain a crucial component of the pre-
vention of MASLD and MASH, findings from a recent
phase IIb trial in PWH and MASLD showed that low-dose
once-weekly semaglutide, a glucagon-like peptide-1 re-
ceptor agonist, lowered intrahepatic triglycerides and
appeared correlated with reductions in weight, body
mass index, and waist circumference, a marker of vis-
ceral obesity3® Although current first-line agents for
the treatment of HIV—InSTIs and possibly tenofovir
alafenamide (TAF)—have been associated with weight
gain, current guidelines do not recommend ART switch
in PWH and MASLD to regimens without either of these
agents. Other trials are investigating whether statin use
reduces the development and progression of MASLD
in PWH.

The management of HBV infection in the general
population is evolving. Decisions regarding whom and
when to treat with nucleotide and nucleoside analogue
reverse transcriptase inhibitor-based therapies vary
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considerably among different expert consensus groups,
but there is a trend toward simplification 3¢ In the set-
ting of concurrent HIV infection, however, guidelines of
the US Centers for Disease Control and Prevention and
other organizations recommend the use of ART that in-
cludes a hepatitis B-active agent, and coformulations
generally include tenofovir disoproxil (TDF) or TAF3%38
Long-term use data support the results of earlier
studies indicating that TAF is noninferior in terms of
HBV DNA suppression but has fewer renal and bone
safety issues than TDF.34! In patients with HBV coin-
fection, HBeAg positive to negative seroconversion may

In people with cirrhosis who are
cured, there is a substantial
reduction in liver decompensation,
liver cancer, and mortality

lead to consideration of drug discontinuation in non-
cirrhotic individuals. This clinical management ap-
proach is not recommended in PWH. As noted, case
reports have highlighted concerns about HBV reactiva-
tion and injury among PWH with previous HBV DNA
suppression who are switched to non-HBV-active
2-drug ART regimens#? HBV status must be evaluated
before adopting 2-drug switch strategies. New drugs
and combinations that lead to HBV functional cure
(HBsAg clearance) are under active investigation, al-
though studies in people coinfected with HBV and HIV
are lagging. Promising categories include gene silenc-
ing agents (small interfering RNA) and capsid assembly
modifiers. A need for combination therapies to optimize
response rates seems likely.*!

HDV infection occurs with increased frequency
among PWH, as a superinfection or coinfection. Screen-
ing strategies are suboptimal and underutilized. Optimal
screening and surveillance require testing for HDV an-
tibody with a reflex to HDV RNA testing. In most series,
HDV RNA is present in less than 50% of overall individu-
als who are antibody positive. The overall prevalence of
HDV infection remains controversial because of limited
testing and minimal use of HDV RNA reflex testing, but
HDV infection seems moderately prevalent in European
HIV cohorts. When infection is present, it is strongly
associated with increased rates of fibrotic progression
to cirrhosis and higher risk of developing HCC® Treat-
ment options for HDV infection are available in Europe
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and are under US Food and Drug Administration review.
There are limited data suggesting good efficacy of bule-
virtide, a drug that binds to NTCP (sodium taurocholate
cotransporter protein), with or without peginterferon
alfa administration*? Although studies with lonafarnib
showed promise, development has been halted.
Because HCV infection can be cured by DAAs
in nearly all individuals, including PWH, consideration
of HCV treatment now pivots on treatment access
and posttreatment outcomes. Where access to HCV
treatment is high, nearly all PWH and hepatitis C have
been cured#?* However, even in the communities where

A large portion of the population
has advanced hepatic fibrosis,

and barriers remain to adequate
screening and management of HCC

very high cure rates are found among PWH sustained
in care, many other individuals remain outside of care
and untreated.** HCV reinfection is another challenge to
efforts to eliminate HCV infection in PWH despite the
high efficacy of DAA treatment*®

In people with cirrhosis who are cured, there is a sub-
stantial reduction in liver decompensation, liver cancer,
and mortality. Corresponding reductions in liver fibrosis
occur in people with HCV who are cured before cirrhosis
is detected. Clinical improvements are also evident in
most so-called extrahepatic diseases associated with
HCV infection*¢ Because only a fraction of these ex-
trahepatic conditions are caused by HCV infection, it is
logical that some but not all improve when cured. For
example, after cure most individuals with HCV-related
cryoglobulin vasculitis have improvements in symp-
toms.*’” However, in some people the vasculitis may
persist even after cure*® Improvements have also been
documented by cure of hepatitis C in porphyria cutanea
tarda, and to a lesser extent, lichen planus.#? It has been
more difficult to disentangle the contribution of HCV
infection to diabetes and heart disease and the corre-
sponding benefits of treatment.

Recent years have witnessed great advances in the man-
agement of liver disease among individuals with HIV.
Hepatitis C, which dominated the research agenda for
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decades, is now easily cured with safe oral medications.
For patients receiving HIV treatment, HCV infection cure
is the rule rather than the exception. However, a large
portion of the population has advanced hepatic fibrosis,

Studies indicate that multi-
disciplinary care can improve
outcomes, but economic models
that drive policy are still lacking

and barriers remain to adequate screening and manage-
ment of HCC. For individuals who are not actively in HIV
care settings, coinfection with HCV remains common,
and improved efforts are needed to reach undiagnosed
and untreated patients who fall out of the current care
system. To this end, targeted demonstration projects
that address barriers to care among incarcerated and
unhoused populations are needed. Studies indicate
that multidisciplinary care can improve outcomes, but
economic models that drive policy are still lacking.
Hepatitis B and D therapies are on the verge of major
breakthroughs, but the inclusion of PWH is crucial
as studies enter phase Il and Il designs. Prevention
strategies are evolving. New data suggest that CpG-
based HBV vaccination yields higher response rates,
but the underlying mechanisms of vaccine failure re-
main to be fully elucidated. Steatotic liver disease has

Liver disease continues to be a ma-
jor contributor to morbidity and
mortality in PWH, and ongoing
investment in investigating mech-
anisms and possible interventions
is crucial

become increasingly recognized as an issue in PWH,
but so far clinical trials have largely excluded those
participants from enrollment. Not surprisingly, glu-
cagon-like peptide-1 agents can lead to weight loss,
decreased alanine aminotransferase level, and im-
proved steatosis with imaging, but some data suggest
that underlying mechanisms of steatotic liver disease
may not mirror that seen in the general population.
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Basic and translational research as well as inclusive
drug trials are needed.

The research agenda for the next several years re-
mains robust in the area of HIV and liver disease. Liver
disease continues to be a major contributor to morbid-
ity and mortality in PWH, and ongoing investment in
investigating mechanisms and possible interventions

is crucial.
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Abstract: The 2025 Conference on Retroviruses
and Opportunistic Infections (CROI) showcased ad-
vances in understanding neuropsychiatric compli-
cations among people with HIV (PWH). This review
synthesizes key findings related to central nervous
system (CNS) reservoirs, neuropathogenesis, and
biomarkers of brain health. Emerging data under-
score the persistence of HIV in brain tissues despite
antiretroviral therapy (ART), with compartmental-
ization occasionally observed in the spinal cord and
brain, and evidence suggesting that HIV-infected
cells may contribute to chronic inflammation in the
CNS. Single-cell and epigenetic profiling of cere-
brospinal fluid cells revealed immune dysregula-
tion in myeloid and B cells, suggesting ongoing CNS
dysfunction during suppressive ART. Longitudinal
neuroimaging and cognitive studies reinforced that
incomplete or unstable HIV suppression correlates
with worse brain outcomes. Notably, higher blood
phosphorylated tau 217 and systemic inflammation
predicted cognitive decline in aging PWH. Promising
therapeutic avenues included observations that
glucagon-like peptide-1 receptor agonists, such as
semaglutide, improve visuospatial performance in
PWH and cannabinoid receptor 2 agonists reduced
neuroinflammatory pathways in preclinical models.
Additionally, early initiation of ART was associated
with normalization of brain volumes and attenuation
of neuronal injury markers. Together, these findings
highlight the complexity of neuro-HIV interactions
and underscore the need for targeted interventions
to protect brain health in PWH.

Keywords: biomarkers, central nervous system,
cognitive decline, CROI, early antiretroviral thera-
py, epigenetics, HIV, long COVID, neuroinflamma-
tion, neuropsychiatric complications, reservoirs,
semaglutide

Introduction

At the 2025 Conference on Retroviruses and Oppor-
tunistic Infections (CROI), a number of presentations
highlighted the evolving understanding of the complex
effects of HIV on the central nervous system (CNS). This
review synthesizes findings on viral and immunologic
mechanisms of neuropathogenesis, novel neuroimaging
and biomarker approaches, and implications for early
and long-term antiretroviral therapy (ART). Highlighted
work includes the potential role of emerging treatments
such as glucagon-like peptide-1 receptor agonists (GLP-1
RAs) and cannabinoid modulators for neuropsychiatric
complications in people with HIV (PWH). Cure-related
research examining HIV persistence in the CNS and the
potential for continued dysregulation of cells in the CNS
during ART is also discussed. Finally, emerging findings
concerning the impact of SARS-CoV-2 infections on the
CNS are presented.

HIV Central Nervous System Reservoirs

HIV persistence in the CNS during ART was discussed
in 2 oral sessions and in poster presentations. A great
deal of interest remains in characterizing HIV in brain
tissues, particularly in tissue from individuals who are
virally suppressed. To address this issue, Trunfio and
colleagues (Abstract 168) utilized postmortem tis-
sue collected from 20 people (18 who had been virally
suppressed; 2 who had been viremic) enrolled in the
University of California San Francisco Last Gift Cohort to
examine HIV-infected cells in primary peripheral blood
mononuclear cells (PBMCs) and 8 CNS tissues, with an
emphasis on viral persistence in the spinal cord. Proviral
DNA and cell-associated (CA)-RNA levels were quantified
in autopsy samples from 20 participants. Examination
of proviral diversity in samples from 8 participants
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revealed that diversity was low in the brain. In contrast,
viral diversity in the spinal cord was high and reached
levels similar to those in PBMCs. Furthermore, they
identified evidence of compartmentalized HIV in the

Several abstracts raise ques-
tions about how to distinguish
persistent CNS reservoirs from
HIV-infected CD4+ T cells
trafficking through the CNS

CNS (brain or spinal cord) of some donors as well as
examples of frequent viral migration between compart-
ments. This illustrates that HIV-infected cells in the
CNS may either represent persistent reservoirs or HIV-
infected cells trafficking through that compartment.

Eddine and colleagues (Abstract 587) used phylo-
genetic analyses to examine potential CNS reservoirs
in postmortem tissue from 5 people who had been on
ART for longer than 2 years. They examined proviral pro-
moter sequences in brain tissue (frontal lobe) and in the
periphery (gut, spleen, and lymph nodes) to examine
whether there was evidence that proviral promoters in
the brain were genetically or functionally distinct from
those in the periphery. They did not observe compart-
mentalized promoter sequences in the brain. In 2 peo-
ple, they observed identical sequences in the brain and
periphery, possibly due to migration between compart-
ments. They were also able to show that promoters from
the brain and peripheral tissues were functional and
responded similarly to latency-reversing agents.

To explore whether CNS reservoirs have pathogenic
effects during ART, Byrnes and colleagues (Abstract
630) examined inflammation and HIV DNA in frontal cor-
tex tissue from PWH who were viremic (n=17) and who
were virally suppressed (n=18). Consistent with previ-
ous studies, there was no difference in the frequency of
HIV-infected cells in brain tissue from people who were
viremic and those who were suppressed. Antiviral type
| interferon signaling (Mx1) was positively correlated
with the frequency of HIV-infected cells in brain tissue
from suppressed people. Although the mechanistic re-
lationship between HIV persistence in the brain during
ART and interferon signaling is unknown, this finding
raises the possibility that HIV-infected cells could con-
tribute to inflammation in the brain during ART.

Published May 21, 2025 © |IAS-USA

Given the challenges to studying HIV reservoirs in
brain tissue, several groups presented studies examin-
ing HIV persistence in the cerebrospinal fluid (CSF) or
using ex vivo models of CNS reservoirs. CSF is relatively
easy to sample and may be a site of HIV persistence
during ART. Many studies examined HIV in the CSF be-
fore or during ART and the relationship between viral
persistence in the CSF and neuropathogenesis. Kincer
and colleagues (Abstract 588) examined the cellular
source of HIV RNA in the CSF of 109 PWH who were un-
treated and enrolled in Italy, India, Sweden, and the US.
Higher HIV RNA levels in the CSF were associated with
adverse outcomes, including increased CNS inflam-
mation, monocyte/macrophage activation, neurologic
symptoms, and neuronal damage. They also used ge-
netic and phenotypic analyses to show that HIV RNA in

Higher HIV RNA levels in the

CSF were associated with adverse
outcomes including increased CNS
inflammation, monocyte/
macrophage activation, neurologic
symptoms, and neuronal damage

the CSF can be derived from HIV-infected CD4+ T cells
trafficking through the CNS and releasing virus, or from
replication in either CD4+ T cells or macrophage/mi-
croglia in the CNS. This and other studies (see Abstracts
168 and 587) illustrate challenges to distinguishing per-
sistent CNS reservoirs from HIV-infected CD4+ T cells
trafficking through the CNS.

In recent years, there has been great interest in exam-
ining CSF cells as a potential reservoir and as a measure
of inflammation/cellular dysregulation in the CNS dur-
ing ART. Using sophisticated single-cell multiomics
approaches, 2 studies led by Farhadian and colleagues
examined diverse features of CSF cells, including ex-
pression, chromatin accessibility, and immune function.
In the first, Filippidis and colleagues (Abstract 607) ex-
amined B cells in CSF and blood to identify differences
in B-cell receptor (BCR) repertoire and transcriptomes
between PWH on ART (n=13) and people without HIV
(PWoH) (n=11). Memory B cells (MBCs) in the CSF of
PWH display expression patterns consistent with re-
duced antigen presentation and interferon signaling.
The implications of impaired MBC responses in the

WWWw.iasusa.org



CNS of PWH remain unknown. In the second study,
Corley and colleagues (Abstract 170) explored whether
epigenetic changes to myeloid cells in the CSF leads to
immune dysfunction in the CNS of PWH. They compared
CSF cells from neurologically asymptomatic PWH on
suppressive ART (n = 14) and demographically matched
PWoH (n=12). CSF cells from a subset of these people
(PWH, n =6; PWoH, n=5) were examined using a single

Many presentations at CROI 2025
explored how early initiation of
ART may improve brain health

nucleus multiomic platform (assay for transposase-
accessible chromatin using sequencing [ATAC-Seq] +
RNA sequencing [RNA-Seq]) (10x Genomics), which
revealed that CSF cells from PWH and PWoH had cell-
type-specific open chromatic regions. However, they
also observed cell-type-specific differences between
cells from PWH and PWoH, including that CSF dentritic
cells from PWH had more accessible chromatin and had
impaired antigen presentation and antiviral responses
relative to cells from PWoH. These studies suggest
changes to specific subsets of immune cells may con-
tribute to ongoing dysfunction in the CNS during ART.

In a unique longitudinal study of 16 men on long-
term ART and enrolled in ACTG (AIDS Clinical Trials
Group) A5341s, Cyktor and colleagues (Abstract 169)
examined changes in HIV cell-free RNA (cfRNA) and
cell-associated DNA (CA-DNA) levels, neuronal injury,
and inflammatory markers in CSF. Although CA-DNA
was detectable in approximately half of the samples,
HIV cfRNA was only detected in 4% of the samples. In
this cohort of durably suppressed people, there was no
evidence of longitudinal changes in CA-DNA, inflamma-
tion, or neuronal injury in the CSF. In addition, markers
of inflammation, and neuronal injury were not related to
the number of timepoints at which a person had detect-
able CA-DNA.

An ongoing consideration for HIV cure strategies is
whether they will impact the brain. Using PBMCs lon-
gitudinally collected from 64 PWH on ART, Suzuki and
colleagues (Abstract 627) used magnetic resonance
spectroscopy (MRS) to show that residual HIV RNA
expression in PBMCs was negatively associated with
N-acetyl aspartate (NAA) level, a marker of neuronal
health, and positively associated with viral blips in the

Published May 21, 2025 © |IAS-USA
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blood. Together, these findings suggest that people
with lower levels of HIV expression during ART may be
at reduced risk of brain injury and may be better candi-
dates for cure interventions.

Early initiation of ART has many well-established
benefits, including reducing the risk of developing
AIDS-related illnesses and transmitting HIV. Many pre-
sentations at CROI 2025 explored how early initiation
of ART may improve brain health. At a population level,
Lam and colleagues (Abstract 636) examined a cohort
of older PWH to examine whether delays in HIV diag-
nosis or ART initiation are associated with greater risk
of developing dementia later in life. They conducted a
retrospective cohort study including 23,201 PWH aged
older than 50 years who received care at Kaiser Per-
manente Healthcare Systems in California, Maryland,
Virginia, and Washington, DC, between 2000 and 2023.
During a mean follow-up period of 6.8 years, the team
observed 748 cases of incident dementia. Addition-
ally, low CD4+count (<200 cells/pL) at the first ART
prescription was associated with a greater risk of de-
veloping dementia (adjusted hazard ratio [aHR], 1.24;
95% Cl, 1.03-1.49), highlighting the importance of con-
tinuing assertive HIV screening and ART initiation in
the community.

Three abstracts examined PWH who initiated ART
early to assess neurologic outcomes in the first year
of HIV infection. In a CSF study, Chan and colleagues
(Abstract 615) compared the levels of CSF neurofila-
ment light (NFL) between PWoH and participants from
the RV254 Thai acute HIV infection (AHI) study during
pre-ART AHI and at follow-up visits after immediate
ART initiation during AHI. After adjusting for the ef-
fect of age on NFL levels, RV254 participants exhibited
higher CSF NFL levels than PWoH during pre-ART and
follow-up visits, up to 240 weeks post ART, despite con-
comitant plasma HIV suppression. Although only 2% of
PWoH had elevated CSF NFL, NFL was elevated in 15% of
RV254 CSF samples collected during pre-ART AHI, and
in 5% to 9% of RV254 CSF samples collected from 24 to
240 weeks post ART. Kelentse and colleagues (Abstract
598) examined longitudinal changes in plasma (n = 336)
and CSF NFL (n=166) levels in PWH who initiated ART
within the first year of HIV infection. The team demon-
strated a strong correlation between plasma and CSF
NFL levels, and they observed a trend (not statistically
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significant) of increasing CSF NFL levels during the pre-
ART period. Surprisingly, they did not see changes in
plasma or CSF NFL levels after ART initiation, despite
98% of participants achieving plasma HIV suppression
during CSF sampling post ART.

Paul and colleagues (Abstract 167) compared the
volumetric brain changes between 119 RV254 AHI
study participants who initiated ART during AHI and
45 PWoH over 96 weeks of follow-up. They observed
larger volumes in the hippocampus and thalamus and
lower volumes in the amygdala and nucleus accumbens
among PWH than among PWoH during the first scan (ie,
pre-ART AHI). Additionally, larger hippocampal and cau-
date volumes were correlated with worse depressive
symptoms and lower cognitive performance in a 4-test
battery at week 0. However, volumetric differences
between groups were not observed in the week-96 fol-
low-up scans. The team did not observe any increased
loss of brain volume in the PWH group compared with
the PWoH group. The findings suggest normalization in
brain volumes following ART initiation during AHI with
subsequent HIV control.

Three abstracts explored the importance for brain
health of maintaining plasma HIV suppression using
neuroimaging, cognitive assessments, and biomarker
measurement. Kennedy and colleagues (Abstract 591)
examined the longitudinal relationships between brain
volumes in magnetic resonance imaging (MRI), cogni-
tion, and aging in 259 PWoH and PWH with or without
viral suppression (n =260 and n = 84, respectively). The
application of a 4-test cognitive battery (Category Flu-
ency, Hopkins Verbal Learning Test-Learning Scale,
Trails A, and Trails B) and generalized additive mixed
models in statistical analysis showed similar slopes
of change in age vs brain volumes and age vs cogni-
tive function in PWoH and PWH with HIV suppression.
However, viremic PWH demonstrated a greater decline
in cognitive test performance than the other 2 groups.
Strain and colleagues (Abstract 590) applied diffu-
sion tensor imaging (DTI), a type of diffusion-weighted
MRI sequence based on water molecule movement,
to examine white matter (WM) changes in 111 PWoH
and 193 PWH stratified by plasma HIV suppression
and cognitive impairment status. Compared with vi-
rally suppressed PWH, viremic PWH exhibited reduced
WM integrity in the brain, indicated by a decrease in
fractional anisotropy (FA) and an increase in mean

Published May 21, 2025 © |IAS-USA

diffusivity (MD) and radial diffusivity (RD). These DTI
metrics did not differ between PWH with and without
cognitive impairment. Chun and colleagues (Abstract
594) examined the anatomic heterogeneity of the brain

Incomplete or unstable HIV
suppression is associated with
worse neuroimaging results and
cognitive test performance

using MRI in PWH, with a machine learning approach
termed heterogeneity through discriminative analysis
(HYDRA). Comparing structural brain MRI data be-
tween 366 PWH and 244 PWoH, 3 clusters of PWH
with distinctive structural brain features were identi-
fied. The first cluster (28%) displayed cerebral atrophy
in the lateral occipital and paracentral regions, with
increased corpus callosum volume. The second cluster
(25%) had widespread cortical volumetric increases,
and the third cluster (47%) exhibited widespread cor-
tical and subcortical atrophy and enlarged ventricles.
The third cluster, which exhibited the worst struc-
tural brain changes, also demonstrated the worst
performance in psychomotor speed and global deficit
score (GDS), along with the worst virologic control
among the 3 cluster groups. Together, these neuro-
imaging reports highlight the importance of sustained
HIV suppression.

Calcagno and colleagues (Abstract 600) examined
the neurologic impact of a complicated ART history
(heavily treatment experienced [HTE]), defined by the
presence of at least 4-class drug resistance. They com-
pared the levels of blood-based biomarkers of the CNS,
including NFL for neuroaxonal injury, total tau pro-
tein for neurodegeneration, and glial fibrillary acidic
protein (GFAP) for astrocyte activation, between HTE-
PWH with or without plasma HIV suppression (n = 106
and n=32, respectively) and controls (PWH without
HTE, n=84). The analysis revealed lower levels of NFL,
tau, and GFAP in HTE-PWH than in the control group.
Surprisingly, despite HIV viremia and a substantially
reduced CD4+ T-cell count, HTE-PWH without HIV
suppression had the lowest level of NFL, technically
implying the lowest level of ongoing neuroaxonal injury
among the 3 groups. These findings may highlight
the potential challenges of utilizing blood-based
NFL measurements in CNS research, as its levels are
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substantially influenced by age and comorbidities, such
as renal impairment and peripheral neuropathy.

In a longitudinal cohort of 43 PWH on ART with
HIV RNA levels in plasma and CSF under 50 copies/mL,
Cysique and colleagues (Abstract 628) examined
whether very low levels of HIV RNA in plasma and CSF
(measured by single-copy assay with a detection limit
<0.3 copies/mL) are associated with neurocognition,

Older PWH who have higher
levels of blood p-tau217 showed
a greater decline in MoCA
performance

CSF neopterin, and levels of brain metabolites on MRS.
Participants were examined at baseline and every
6 months for 24 months. Greater CSF RNA level was as-
sociated with higher CSF neopterin level, and higher CSF
neopterin level was associated with worse measures
on MRS, including lower N-acetyl aspartate and higher
myo-inositol levels. Although the mechanistic relation-
ship between low levels of HIV RNA in the plasma/CSF
during ART and inflammation are unknown, these re-
sults raise the possibility that even small amounts of
HIV RNA may contribute to ongoing inflammation in the
CNS during ART.

The availability of ART with improved barriers against
HIV drug resistance has fueled the use of 2-drug ART
regimens (2DRs) rather than traditional 3-drug regi-
mens (3DRs) in ART-naive and virally suppressed PWH.
To date, data regarding the neurologic impacts of 2DRs
use remains limited. In a study involving 238 ART-naive
PWH, Henderson and colleagues (Abstract 605) com-
pared plasma biomarkers and cognitive outcomes be-
tween PWH who commenced darunavir/ritonavir with
either tenofovir disoproxil fumarate/emtricitabine (ie,
3DR) or raltegravir (ie, 2DR) in a 1:1 ratio. Over 96 weeks,
the 2 groups demonstrated similar changes in com-
posite cognitive test performance, determined by a
battery covering 7 cognitive domains. Furthermore,
both groups demonstrated statistically similar changes
in plasma biomarkers, including NFL, GFAP, cluster of
differentiation 14 (sCD14), C-X-C motif chemokine
ligand 10, and interleukin-6, except for a greater decline
in neopterin in the 2DR group. Similarly, Renborg and
colleagues (Abstract 620) evaluated the changes in CSF
biomarkers in 20 virally suppressed PWH who switched
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from 3DR to dolutegravir/lamivudine (2DR). During a
mean follow-up duration of 384 days, all participants’
virus remained suppressed in blood. One participant
developed asymptomatic CSF HIV escape with CSF HIV
RNA level of 70 copies/mL, without elevation of CSF
white blood cell (WBC) count or CSF NFL level. At the
group level, there were no significant changes in CSF
NFL, albumin ratio, IgG index, 82-microglobulin, or CSF
WBC measurements during the study period. These
studies support the neurologic safety of modern 2DRs.

Two abstracts reported outcomes related to the ap-
plication of novel neuroimaging techniques in PWH.
Diffusion-based spectral imaging (DBSI) is a form of
diffusion-weighted MRI sequencing. In a previous
experimental autoimmune encephalomyelitis mouse
study, DBSI-derived global cellularity (GC) was associ-
ated with activated microglia. In a study with 277 PWH
and 45 PWoH, Srinivas and colleagues (Abstract 592)
investigated correlations between DBSI-derived GC

A substantial and widespread
decline in SV2A radioligand
binding across regions of interest,
even though the participants were
cognitively asymptomatic during
the study period, suggests possible
ongoing cerebral changes in PWH
despite suppressive ART

and levels of immune activation markers in their blood
samples. They observed higher DBSI-derived GC in PWH
than in PWoH. Additionally, GC increased with age and
the level of classical monocyte marker (CD14+CD16-)
and decreased with sCD163 among PWH. However,
these trends were not observed in PWoH.

In a pilot study involving 8 middle-aged, virally sup-
pressed PWH over a period of 2.6 years, Chan and
colleagues (Abstract 595) used synaptic vesicle pro-
tein 2A (SV2A) positron emission tomography (PET) to
evaluate the longitudinal changes in radioligand bind-
ing to the presynaptic SV2A transmembrane protein in
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the brain, a proxy for synaptic density. They reported a
substantial and widespread decline (7%-11%) in SV2A
radioligand binding across regions of interest (ROls),
including the frontal, parietal, temporal, and occipi-
tal grey matter, even though the participants were
cognitively asymptomatic during the study period.
These findings suggest that there may be ongoing
synaptic changes in the brains of PWH despite sup-
pressive ART.

Several abstracts explored the predictive values of
blood-based markers on neurologic outcomes. The sys-
temic immune-inflammation index (Sll), derived from
neutrophil, platelet, and lymphocyte counts in the
clinical complete blood picture (CBP) test, has shown
prognostic value for immune activation and systemic
inflammation in non-HIV conditions. In a study that
included 1867 participants from the HNRP (HIV Neu-
robehavioral Research Program), Wang and colleagues
(Abstract 638) examined the relationship between the
Sl and neurocognitive outcomes and whether this rela-
tionship would differ in PWH between those older than
50 years (n=850) and younger than 50 years (n=1017).
The team observed an association between Sll and
worse performance in numerous cognitive domains, as
well as worse global cognitive scores in younger and
older PWH. Furthermore, the effects of the Sl were
moderated by age for psychomotor speed, suggesting
the potential usefulness of Sl in identifying psychomo-
tor decline in older PWH.

Gonzalez and colleagues (Abstract 602) examined
the predictive value of soluble urokinase plasminogen
activator (suPAR), another blood-based biomarker for
chronic inflammation, on cognitive test performance in
188 women with HIV (WWH) on suppressive ART from
the MWCCS (MACS-WIHS Combined Cohort Study).
The team observed a negative relationship between
log suPAR levels and psychomotor speed, verbal learn-
ing, verbal fluency, and motor function. The study also
identified substantial differences in log suPAR levels
between participants with impairment in the psycho-
motor speed and motor domains compared with those
without impairment in those specific domains.

Blood neopterin level, a marker of immune activation
and inflammation, has been extensively used in HIV re-
search for years. In a study of 100 PWH and 50 PWoH
matched for age and sex, Prats and colleagues (Abstract
633) compared blood neopterin levels and performance
with 3 cognitive screening tests (Mini-Mental State Ex-
amination [MMSE], FACEmemory, and NEU Screen).
Among the 3 screening tests, PWH had a higher rate
of positive screens in the NEU Screen than PWoH but
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not in the other 2 tests. Additionally, PWH also had a
higher level of blood neopterin than PWoH controls,
along with a correlation between neopterin level and
NEU Screen results. PWH in this study had higher rates
of polypharmacy, active substance use, and history of
substance use disorder than PWoH.

Hiransuthikul and colleagues (Abstract 622) com-
pared the longitudinal MoCA performance in a Thai
Aging PWH cohort with 287 individuals aged older
than 50 years (62% male). In the follow-up MoCA
assessment conducted 5.9 years later, participants with
an initial score greater than 25 (out of 30) demonstrated
a greater decline (-2.4 points) than those who scored
25 or less (+0.3 points). In Abstract 171, the same team
also measured the levels of blood phosphorylated tau
217 (p-tau217), a blood-based biomarker for Alzheimer's
disease (AD), in the same cohort of participants (n=255).
They found a greater drop in MoCA performance among
the quartile of participants with the highest p-tau217
levels than in the lower 75% group. Their findings
raise the question of whether such decline is related
to AD pathologies in the brain, and the usefulness
of blood-based AD biomarkers in identifying PWH at
risk of cognitive decline. A detailed study involving
comprehensive CNS evaluation, including neuroimag-
ing, cognitive assessments, and preferably amyloid and
tau PET scans, will provide a deeper understanding of
this observation.

Johnston and colleagues (Abstract 612) studied
87 virally suppressed PWH aged 50 years or older,
measuring epigenetic aging calculated from DNA meth-

Epigenetic modifications are in-
creasingly recognized as a biologic
link between HIV, biologic aging,
and cognitive decline

ylation profiles at baseline and following cognitive
performance over a median of 58 months. Using first-
(Horvathl, Horvath2), second- (PhenoAge, GrimAge),
and third-generation (DunedinPACE) epigenetic clocks,
they found distinct patterns linking advanced epigene-
tic age to future cognitive trajectories. Higher Horvathl1/
Horvath2 residuals correlated with better processing
speed, and higher PhenoAge and GrimAge residuals
were associated with poorer learning and memory
performance. DunedinPACE similarly predicted poorer
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learning and memory, highlighting the nuanced and
domain-specific relationships between epigenetic aging
and cognition in older PWH.

Further DNA methylation data were presented by
Baum and Colleagues (Abstract 613), who examined
how HIV and cocaine use may jointly influence epi-
genetic dysregulation in 31 older adult PWH. All par-
ticipants were virally suppressed and predominantly
non-Hispanic Black men with an average age of 63
years. Investigators identified a significant CpG site
(cg08287344) where methylation levels differed mark-
edly between those with HIV who used cocaine and
showed cognitive frailty, relative to HIV-negative, non-
cocaine-using individuals without cognitive frailty.
Lower DNA methylation at this site suggested potential
links to inflammation, neurocognitive decline, or drug-
related stress. These results point to cocaine use as an
added epigenetic stressor that may exacerbate the im-
pact of HIV on brain health.

The impact of persistent CNS immune activation
stood out prominently across numerous studies. Anes-
ten and colleagues (Abstract 601) retrospectively ana-
lyzed more than 600 PWH and 59 HIV-negative con-
trols. They measured levels of B2-microglobulin (B2M),
neopterin, NFL chain, and HIV RNA, as well as albumin
ratio, immunoglobulin G (IgG) index, and leukocyte
counts in the CSF and blood. They divided PWH into 7
clinically defined groups (eg, neuroasymptomatic HIV,
HIV-associated dementia [HAD], CSF escape variants)
and observed markedly elevated CSF 32M in those with
HAD and symptomatic CSF escape. Importantly, f2M
remained abnormally high even after 6 months of ART,

Subphenotyping may better
capture the underlying
biologic heterogeneity of
neurobehavioral disorders
in PWH

suggesting that $2M is a robust marker of intrathecal
inflammation in HIV. Additionally, work presented by
Riggs and colleagues (Abstract 610) utilized a CSF pro-
teomic profiling approach (Olink) to compare traditional
classification methods of neurobehavioral dysfunction
(eg, global deficit scores, total Beck Depression Inven-
tory-1l) against more granular, data-driven phenotypes
and subscale metrics. Their analyses showed stronger
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immune-protein associations with specific subscales
for depression and cognitive deficits, including T-cell
and monocyte activation pathways, highlighting how
subphenotyping may better capture the underlying
biologic heterogeneity of neurobehavioral disorders
in PWH.

Cardiovascular risk factors, including hypertension,
diabetes mellitus, dyslipidemia, and metabolic syn-
drome, increase with age and occur more frequently in
PWH than in PWoH. Several CROI abstracts this year
examined the association between these factors and
adverse brain health outcomes in PWH. In a 2-center
study conducted in Senegal, Couturier and colleagues
(Abstract 623) examined the potential association be-
tween hypertension and cognitive outcomes in 290
PWH aged older than 50 years who had been on ART for
at least 6 months. Hypertension, diabetes, and hyper-
lipidemia were seen in 50%, 14%, and 63% of the study
participants, respectively. Multivariate analysis further
revealed independent associations between worse ver-
bal fluency and hypertension, female sex, and lower
education. Their findings highlight the crucial need to
implement management of blood pressure and other
vascular risk factors in HIV clinics.

In a neuroimaging study, Decloedt and colleagues
(Abstract 626) investigated the impact of obesity and
metabolic syndrome on cerebral perfusion alterations.
Utilizing the arterial spin labeling (ASL) technique with
MRI, they reported an association between worsening
arterial transit time (ATT) (the time it takes for blood to
travel from the arteries to the capillaries in the brain)
and adverse measures of metabolic syndrome and body
fat composition in a group of 27 WWH, who had a mean
body mass index (BMI) of 41.9 +7.8 kg/m? The inclusion
of appropriate controls, such as PWoH with meta-
bolic syndrome or PWH without metabolic syndrome,
would help clarify whether the findings are linked to
HIV infection.

Several reports examined the complex relationships
among comorbidities, medications and polypharmacy,
and adverse brain health in PWH. In a multicenter study
involving 1158 PWH and 272 PWoH from the CHARTER
(CNS HIV ART Effects Research) and HNRC (HIV Neu-
robehavioral Research Center) cohort studies, Tavasoli
and colleagues (Abstract 625) found an inverse and
independent relationship between the number of an-
tihypertensive medications taken by PWH and their
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global cognitive performance over time, as measured by
summary regression-based change scores. This associa-
tion was not observed in PWoH, who also had a lower
mean arterial pressure (MAP) than PWH. The findings
suggest that health care practitioners may have in-
creased the number of antihypertensive drugs over
time due to either treatment-resistant hypertension or
poor adherence, especially among those with cognitive
decline over time. Kosana and colleagues (Abstract 599)
evaluated the association between polypharmacy (use
of 5 or more non-ART prescription medications), neu-
roaxonal injury, and immune activation, determined by
blood NFL and sCD14 levels, respectively. The study
included 600 participants (median age, 54 years; 81%
men) from the ACTG 5322 HAILO (Long-Term Follow-up
of Older HIV-infected Adults in the ACTG: Addressing
Issues of Aging, HIV Infection and Inflammation) study.
An independent association between elevated levels of
blood NFL and polypharmacy and recurrent falls was
observed after accounting for comorbidities that could
influence the outcomes. These studies highlight the im-
portance of medication management to improve brain
health and geriatric syndromes in PWH.

Two studies investigated sleep disorders in PWH.
In a multicenter Canadian study, Brouillette and col-
leagues (Abstract 635) investigated the prevalence of
obstructive sleep apnea (OSA) and its potential cogni-
tive impacts in 707 PWH (85% men; mean age, 55 years).
Participants were screened for OSA using the Berlin
(low/high risk) and STOP-Bang (low/intermediate/high
risk) questionnaires, along with self-reported cognitive
difficulties and the Brief Confusion Assessment Method
(B-CAM), a computerized battery that covers several
cognitive domains. More than a third of participants
screened positive for OSA, which was associated with
higher self-reported cognitive difficulties and worse
B-CAM performance. However, the impact of OSA on
B-CAM performance was below 0.5 SD, which is the
threshold for clinical significance.

Mazzitelli and colleagues (Abstract 617) examined
the complex relationship between sleep metrics (Pitts-
burgh Sleep Quality Index [PSQI], =5 for poor sleep
quality; Insomnia Severity Index [ISI], score 215 for
moderate/severe insomnia; Epworth Sleepiness Scale
[ESS], 213 for daily sleepiness) and the burden of anti-
cholinergic drugs via the Anticholinergic Burden Scale
(ACBS). In this cross-sectional study with 1200 PWH on
ART, positive screens for ISI, PSQI, and ESS were 12%,
51%, and 6%, respectively, suggesting clinically rele-
vant insomnia, poor sleep quality, and significant daily
sleepiness among the participants. After adjusting for
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polypharmacy, multimorbidity, depressive mood and
anxiety symptoms, and other confounding variables (eg,
age, sex, HIV acquisition route, use of benzodiazepines
and antidepressants), higher ACBS was independently
associated with worse scores on ISI and PSQI. The find-
ings suggest that ACB could disrupt sleep quality and
increase the risk of insomnia independently in PWH.
Two abstracts focused specifically on mood disorders
and highlighted the need for attention to depression
and the use of antidepressants in PWH. Gasana and
colleagues (Abstract 618) conducted a cross-sectional

Among PWH, a higher BDI score
(ie, worse depressive symptoms)
was associated with worse
performance in learning,
executive function, psychomotor
function, and language function

study to estimate the prevalence of mood disorders
among PWH in Rwanda. Participants included 428
PWH from 12 HIV clinics across the area, selected using
random sampling. The prevalence of major depressive
episodes, posttraumatic stress disorder, and generalized
anxiety disorder was evaluated using the Mini Interna-
tional Neuropsychiatric Interview conducted by trained
nurses. At least 1 mental health condition was present
in 16.4% of the study participants, with major depres-
sive episodes being the most common form of mental
health conditions (14.0% among the participants). Only
a small subset of participants who screened positive
was aware of their condition (5.7%) or under active care
(7.2%). Sims and colleagues (Abstract 593) examined
the neurologic impact of depressive mood and the use
of antidepressants in PWH. The team compared the
relationship between cognition, brain volume, and se-
verity of depression in 353 PWH on stable ART and 302
PWoH, plus the potential effects of antidepressants.
They observed a significantly higher rate of depressive
symptoms, measured by the Beck Depression Inventory
(BDI), in PWH than in PWoH. A greater proportion of PWH
with depression was on antidepressant medications
than PWoH with depression. Among PWH, a higher BDI
score (ie, worse depressive symptoms) was associ-
ated with worse performance in learning, executive
function, psychomotor function, and language function,
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and PWoH only demonstrated negative associations
between BDI and executive and psychomotor func-
tions. Importantly, PWH who were depressed and on
antidepressants had significantly smaller brain vol-
umes, although without a significant correlation with
cognitive performance.

Three reports focused on the stability of cognitive
function in PWH and other clinical associates of cogni-
tive dysfunction. Brouillette and colleagues (Abstract
634) examined the significance of fluctuations in cog-
nitive test performance over time in 268 older PWH
(mean age, 53.7 years) who took part in the multisite
Canadian + Brain Health Now study. The participants
underwent B-CAM, a computerized battery assessing
several cognitive domains, every 9 to 12 months over a
period of at least 5 years. Using a group-based trajectory
analysis (GBTA) approach, they identified 2 trajectory
groups: stable (68.7%) and declining (31.3%) perfor-
mance in the B-CAM. More than half of the participants
experienced at least 1 meaningful worsening in B-CAM
performance; however, these episodes did not reliably
predict long-term decline. In contrast, older individuals
and those with worse overall B-CAM performance were
at higher risk of exhibiting true decline in performance
over time.

Vance and colleagues (Abstract 603) examined intra-
individual variability (11V) in cognitive performance and
its correlation with the capacity for activities of daily
living between women without HIV (WWoH) and WWH
with or without HIV suppression. Cognitive IV refers
to the variation observed in cognitive performance
when various cognitive tests are administered to the
same person (ie, dispersion). Greater cognitive IV has
been associated with poorer cognitive performance and
decline over time, as well as cortical brain atrophy in
PWH. Using a cognitive battery that covered 7 cogni-
tive domains and the self-rated modified Lawton and
Brody scale of Instrumental Activities of Daily Living
(IADL), the team observed slightly greater cognitive 11V
among WWH than WWoH. Furthermore, cognitive 11V
was predictive of everyday functioning, such as man-
aging money and bills, performing various household
tasks, taking/keeping track of medications, and caring
for others.

Rubin and colleagues (Abstract 619) compared a
range of brain health complications between 338 PWH
on stable ART and 249 PWoH from Rakai, Uganda, an
area where residents have fewer confounding condi-
tions affecting cognitive changes, such as substance
use and the occurrence of posttraumatic stress dis-
order (PTSD). PWH in the study were more likely to
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have impaired performance on Color Trails, Symbol
Digit, grooved pegboard, Figure-8, and auditory verbal
learning test (AVLT) recognition than PWoH, but this
difference in performance was not observed in AVLT
learning and memory. Additionally, PWH reported
more sensory symptoms (29% vs 21%) and a greater
frequency of childhood sexual abuse (27% vs 15%)
than PWoH.

A preclinical study by Akay-Espinoza and colleagues (Ab-
stract 614) investigated the endocannabinoid system
in primary human monocyte-derived macrophages and
induced microglia. By exposing these cells to the canna-
binoid receptor 2 (CB2)-specific agonist JWH-133, they
demonstrated reduced viral replication, suppression
of proinflammatory signaling, and modulation of path-
ways linked to synapse maintenance. These preclinical
findings highlight CB2 as a promising target to mitigate

Heavy cannabis use correlated
with decreased structural
integrity in frontal and temporal
lobes, plus cortical thinning; these
effects were most pronounced

in PWH

HIV-related neuroinflammation within the CNS. Cooley
and colleagues (Abstract 596) studied the impact of
cannabis use on measures of structural brain integrity.
A 2x2 design compared cannabis users and nonusers
among PWH and PWoH, using MRI to assess regional
brain volumes and cortical thickness. Heavy cannabis
use correlated with decreased structural integrity in
frontal and temporal lobes, plus cortical thinning; these
effects were most pronounced in PWH. Greater lifetime
cannabis exposure also predicted poorer delayed recall,
underscoring a heightened vulnerability of the brain of
PWH to cannabis-related damage.

Atieh and colleagues (Abstract 172) presented a
randomized clinical trial of semaglutide in PWH with
lipohypertrophy, revealing notable cognitive benefits,
especially in visuospatial functioning over 32 weeks
of therapy. These improvements were linked to reduc-
tions in systemic inflammation rather than changes
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in adiposity, indicating that targeting inflammatory
pathways through GLP-1 RA use may be a viable strat-
egy for neurocognitive protection in PWH. Following the
positive outcomes in the REPRIEVE (Evaluating the Use
of Pitavastatin to Reduce the Risk of Cardiovascular Dis-

A randomized clinical trial

of semaglutide in PWH with
lipohypertrophy revealed notable
cognitive benefits, especially in
visuospatial functioning over

32 weeks of therapy

ease in HIV-Infected Adults) trial, prompted interest in
the potential neuroprotective effects of pitavastatin,
or statins in general, on PWH on stable ART of mild
to moderate risk of cardiovascular disease. Utilizing
a 4-test battery that assessed learning, psychomotor
function, and processing speed, Erlandson and col-
leagues (Abstract 624) compared the cognitive changes
of 88 pitavastatin users and 93 placebo users within
REPRIEVE. During a median duration of 2.9 years of
follow-up, cognitive test performance did not differ be-
tween the 2 groups, suggesting no positive or negative
impacts of pitavastatin on cognitive performance. The
initial data presented on semaglutide and pitavastatin
emphasize an important opportunity for further study
to clarify their potential neurocognitive benefits and to
drive the development of novel therapeutic strategies
for the neuro-HIV field.

Several abstracts examined the neuropathology of
COVID-19, including long COVID and the effects of
COVID-19 in PWH. People with long COVID often ex-
perience cognitive dysfunction and other neurologic
issues. As part of the COVID Mind study, McAlpine and
colleagues (Abstract 173) performed MRIs on people
with long COVID and cognitive dysfunction (n=32) to
assess whether there were structural brain differences
that distinguished them from controls who recovered
fully after COVID-19 (n=22). T1imaging and fluid atten-
uated inversion recovery were used to examine brain
volume, DTl was used to assess white-matter tract in-
tegrity and ASL was used to assess cerebral blood flow.
People with long COVID had significantly lower gray
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matter volume in various brain regions, including
regions associated with symptoms of long COVID. They
also observed patterns of reduced blood flow in people
with long COVID that may be functionally related to
lower gray matter volume and cognitive dysfunction
in this cohort. These findings suggest brain structural
changes could be used as biomarkers of cognitive dys-
function and long COVID.

In another study examining samples from people
enrolled in the COVID Mind Study, Chakravarty and col-
leagues (Abstract 946) examined whether autoimmune
antibodies in the CNS were associated with neuro-
logic long COVID. In this study, CSF was collected from
people with long COVID and cognitive symptoms or
headache (n=39) and from healthy controls (22 healthy
prepandemic and 3 with no long COVID symptoms
after recovering from COVID-19). CSF was used to stain
mouse brain slices for evidence of antineural autoan-
tibodies, but no consistent differences were detected
between CSF from people with long COVID and controls.
For CSF samples from people with long COVID and evi-
dence of autoantibodies, phage immunoprecipitation
sequencing was used to explore whether autoantibod-
ies in these people consistently recognized the same
antigens. Based on these analyses, SOX5 was selected
for further investigation but additional analyses did not
yield evidence that SOX5 was a shared autoantigen in
people with long COVID.

Ocampo and colleagues (Abstract 926) performed a
longitudinal study examining changes in cognitive per-
formance in PWH after having COVID-19. This study
examined cognitive performance in RV254/SEARCHO010
(South East Asia Research Collaboration in HIV 010)
participants who initiated ART during acute infection,
were on stable ART before enrolling and had a high rate
of vaccination against SARS-CoV-2 (85% received >2
doses of COVID-19 vaccine prior to testing positive for
SARS-CoV-2). Cognition was assessed approximately 1
year before testing positive for SARS-CoV-2, at the time
of testing positive and again, every 3 months for a year.
Significant, but transient declines were observed in a
measure of psychomotor speed (Trail Making A) and in
overall cognitive performance (Composite Neuropsy-
chological Test Z Score-4). These results illustrate the
need for continued monitoring to assess the long-term
impact of COVID-19 infections in PWH.

All abstracts cited in the text appear in the
CROI 2025 Abstract eBook, available online at
www.CROIconference.org

WWWw.iasusa.org


https://www.croiconference.org

The IAS-USA will identify and resolve ahead of time
any possible conflicts of interest that may influ-
ence CME activities with regard to exposition or
conclusion. All financial relationships with ineligible
companies for the authors and planners/reviewers
are below.

Financial relationships with ineligible companies
within the past 24 months: Dr Corley reported no
financial relationships with ineligible companies
(May 8, 2025) Dr Chan reported no financial re-
lationships with ineligible companies (Updated
May 8, 2025) Dr Joseph reported no financial ela-
tionships with ineligible companies (Updated May
8,2025)

Published May 21, 2025 © |IAS-USA

493

Neuropsychiatric Complications

Reviewer 1 reported consulting or advisor fees from
Generate Biomedicines and Gilead Sciences, Inc. (Up-
dated March 10, 2025) Reviewers 2 and 3 reported
no relevant financial relationships with ineligible
companies. (Updated April 19, 2025)

All relevant financial relationships with ineligible
companies have been mitigated.

Top Antivir Med. 2025;33(2):483-493
©2025, IAS-USA. All rights reserved.

www.iasusa.org



Invited Review

Volume 33 Issue 2 May 2025

CROI 2025: Tuberculosis, Mpox, and Other Infectious
Complications in People With HIV

Andrew D. Kerkhoff, MD, PhD*; Jason Zucker, MD?; Diane V. Havlir, MD*

University of California San Francisco; 2Columbia University, New York, New York

Abstract: Updated strategies and new insights
into tuberculosis and mpox treatment were a ma-
jor focus at the 2025 Conference on Retroviruses
and Opportunistic Infections, headlined by find-
ings that high-dose rifampicin plus levofloxacin in-
creased early mortality in hospitalized people with
HIV with disseminated tuberculosis, whereas teco-
virimat demonstrated no efficacy for clade Il mpox.
Herein, we summarize clinically relevant updates re-
lated to tuberculosis, mpox, Kaposi sarcoma, human
papillomavirus, and other HIV-associated infec-
tious complications presented at the conference.
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Tuberculosis

Treatment

There remains an ongoing need to improve tuberculosis
(TB) treatment outcomes, particularly for people with
HIV (PWH) who have disseminated TB and high early
mortality. Meintjes and colleagues (Abstract 114) pre-
sented the results of the NEW STRAT-TB (Testing New
Strategies for Patients Hospitalised With HIV-Associ-
ated Disseminated Tuberculosis) trial, a 2x2 factorial
randomized clinical trial at 3 hospitals in Cape Town,
South Africa, evaluating intensified TB treatment
(standard TB treatment with rifampicin [RIF] dose in-
creased to 35 mg/kg/d plus levofloxacin) vs standard TB
treatment, and prednisone (1.5 mg/kg/d) vs placebo in
hospitalized adults with HIV-associated disseminated
TB. Inclusion was limited to those aged 18 years and
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older, with confirmed TB and evidence of disseminated
TB detected by urine lipoarabinomannan (LAM) antigen
test or Xpert or blood Xpert assay (Cepheid, Inc). Among
563 participants in the modified intention-to-treat popu-
lation (median CD4+ count, 42 cells/uL; 10% had an HIV

High-dose rifampicin with
levofloxacin and standard TB
treatment increased mortality
in hospitalized PWH with
disseminated TB

RNA level <50 copies/mL), 14-day mortality was signifi-
cantly higher in the intensified arm than in the standard
arm (10.9% vs 5.0%; difference, 5.9%; 95% Cl, 1.5-10.3;
P=.008), prompting the data safety and monitoring
board to stop the intervention arm early. By 12 weeks,
this difference was no longer statistically significant
(19.8% vs 15.4%; difference, 4.4%; 95% Cl, -2.0 to 10.4;
P=.18). Grade 3 or 4 adverse events (AEs), including
hepatotoxicity, were similar between arms. The reasons
for higher early mortality remain unclear, but the au-
thors speculate that the increased bactericidal action
of the intensified regimen may have triggered an overly
robust inflammatory reaction, or greater induction of
prednisone metabolism with high-dose RIF, and further
work to investigate the drivers of this effect is ongoing.
These findings suggest that intensified TB treatment
should be avoided in critically ill patients with HIV and
disseminated TB, contrasting with prior trials of higher-
dose rifamycins that demonstrated safety and potential
clinical benefit in ambulatory patients with pulmonary
TB. Enrollment into the prednisone vs placebo arms is
ongoing and will also provide key insights for clinical
management in this population at high risk for death.
Higher doses of RIF are increasingly being used for
the treatment of pulmonary TB, although it is unknown
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whether increased RIF doses reduce dolutegravir (DTG)
levels further due to greater induction of the UGT1A1
drug transporter. Singh and colleagues (Abstract 645)
conducted the DoRIS (Drug Interactions Between Do-
lutegravir and Escalating Doses of Rifampicin) study, an
open-label, fixed-sequence, 4-phase pharmacokinetic
study to evaluate the effects of escalating RIF doses on
DTG among people without HIV (PWoH) with TB from
South Africa and Uganda nearing the end of the con-
tinuation phase of TB treatment. The study enrolled 36
participants and compared DTG (50 mg BID for 1 week)
exposure when dosed with RIF at standard (10 mg/kg;
day 14), medium (20 mg/kg; day 28), and high (35 mg/kg;
day 42) doses, as well as 4 or more weeks post TB
treatment (DTG daily). RIF exposure increased su-
praproportionally with dose, with geometric mean
ratio (GMR) of the area under the curve (AUC)o.1; in-
creasing 3.7-fold at 20 mg/kg and 5.9-fold at 35 mg/kg
compared with 10 mg/kg. Compared with daily DTG at
5 weeks after TB treatment, DTG (dosed BID) maximum
concentration (C,.,) and AUC,.., were significantly
lower with standard-dose RIF on day 14: 0.55 (95% Cl,
0.49-0.64) and 0.70 (95% Cl, 0.63-0.78), medium-dose
RIF on day 28: 0.59 (95% Cl, 0.52-0.67) and 0.71 (95%
Cl, 0.64-0.80), and high-dose RIF on day 42: 0.57 (95%
Cl, 0.51-0.65) and 0.72 (95% Cl, 0.64-0.80). Despite
this, geometric mean DTG trough concentrations (Ci.,)
remained consistent across all RIF dose groups (665,
660, 657 ng/mL vs 687 ng/mL post treatment), with a
high proportion of measurements (79%, 88%, 90% vs
83% post treatment) remaining above the DTG ECq (the
concentration to achieve 90% of the maximum effect)
(342 ng/mL) regardless of RIF dose. These findings sug-
gest that maximum enzyme induction occurs at the
standard 10 mg/kg RIF dose and that further DTG dose
adjustments beyond twice daily (BID) are not neces-
sary when coadministered with higher RIF doses for
TB treatment.

Tenofovir alafenamide (TAF), commonly used in mod-
ern antiretroviral therapy (ART) regimens, is a substrate
of drug transporters that are induced by RIF, making it
potentially more prone to drug-drug interactions than
tenofovir disoproxil fumarate (TDF). Although studies
in healthy volunteers suggest that TAF can still achieve
adequate intracellular levels when coadministered with
RIF, this has not been evaluated in PWH. Two studies
presented at this year’s CROIl aimed to address this im-
portant evidence gap. Osuala and colleagues (Abstract
647) conducted a pharmacokinetic (PK) substudy of
the INSIGHT (InSTIs For the Management of HIV-
Associated TB) trial evaluating TAF with RIF in PWH
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and TB who received bictegravir (BIC)/emtricitabine
(FTC)/TAF BID until 2 weeks post TB treatment and
once daily (QD) thereafter. Tenofovir (TFV) and intracel-
lular TFV-diphosphate (TFV-DF) levels were quantified
from plasma and dried blood spots (DBSs) of intensive
sampling at weeks 4 and 12 during TB treatment and
week 32 post TB treatment. Among 43 participants, the
geometric least square mean ratio (GLSMR) for AUCq.24
was 1.28 (90% Cl, 1.10-1.50) and 1.24 (90% Cl, 1.06-1.45)
at weeks 4 and 12 (TAF BID with RIF) relative to week
32 (QD TAF without RIF); similarly, GLSMR for TFV-DP
at weeks 4 and 12 relative to week 32 was 1.33 (90%
Cl, 1.17-1.52) and 1.62 (90% Cl, 1.42-1.86), respectively.
Notably, 95% of participants were virally suppressed at
week 24 (end of TB treatment) and no BIC/TAF/FTC ad-
verse drug reactions were reported.

In an open-label, 3-period sequential PK study, Ngara
and colleagues (Abstract 646) evaluated standard-dose
TAF (25 mg) in PWH with viral suppression who were

TAF-containing regimens can
achieve adequate drug exposure
despite RIF coadministration and
support current guidance to use
such regimens with caution when
alternatives are not available

in the maintenance phase of treatment (RIF/isoniazid
[INH]) with drug-susceptible TB. Participants had TFV-
DP and plasma TFV concentrations measured during 3
treatment periods: (1) TDF 300 mg daily with RIF; (2) TAF
25 mg daily with RIF; and (3) TDF alone, 1 month after TB
treatment completion. Among 18 participants, TAF+RIF
was associated with significantly higher intracellular
TFV-DP concentrations than TDF+RIF (GMR, 5.58; 95%
Cl, 4.34-7.17) and TDF alone (GMR, 5.43; 95% Cl, 3.90-
7.55). Plasma TFV concentrations were significantly
lower with TAF+RIF than with TDF with or without RIF
(GI\/\R, 0.07; 95% Cl, 0.06-0.09). There were no serious
AEs or study discontinuations. These complementary
findings suggest that TAF-containing regimens can
achieve adequate drug exposure despite RIF coadmin-
istration and support current Department of Health and
Human Services guidance to use such regimens with
caution when alternatives are not available. BIC/TAF/
FTC BID dosing data were encouraging in this PK study,
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but it cannot yet be recommended in this setting due to
limited safety and efficacy data.

Rifapentine (RPT) is being studied for use in shorter
TB treatment regimens, and in Study 31/A5349 (Rifa-
pentine-Containing Treatment-Shortening Regimens
for Pulmonary Tuberculosis), which compared two
4-month RPT-containing regimens (with and without
moxifloxacin [MXF]) with standard 6-month therapy
(RIF, INH, ethambutol, and ethionamide), RPT exposure
was a key determinant of treatment outcomes. Hypoth-
esizing that host genetics strongly contributed to the
large interindividual variability in RPT and its metabo-
lite (des-RPT) clearance, Liu and colleagues (Abstract
958) conducted a pharmacogenomic analysis of par-
ticipants from Study 31/A5349. Using low-coverage
whole-genome sequence data from 1094 participants
(6.5% PWH) receiving daily RPT 1200 mg, they found the
AADAC rs1803155 G allele was significantly associated
with increased RPT clearance (P=1.1"), with stronger
associations in participants receiving concomitant MFX
(P=1.1° with vs P=4.3"* without MFX). PK modeling
showed that RPT clearance increased by 0.266 L/h in
GG and by 0.059 L/h in AG genotypes compared with
AA. Additionally, UGT1A1 rs887829 was associated
with RPT and with des-RPT clearance at genome-wide
significance (P=6.3"° and P=3.7"%), but in PK modeling
it only impacted des-RPT clearance. These findings help
explain interindividual variability in RPT PK and point
to a potential role for host genetics in informing fu-
ture evaluation of RPT-containing regimens, especially
when combined with other metabolically active agents
like MFX.

DTG and BIC, although highly effective for HIV treat-
ment, are rarely associated with neuropsychiatric symp-
toms, and it is unknown whether the BID (from daily)
dose required with concomitant RIF among patients re-
ceiving TB treatment increases the likelihood of such
adverse effects. Naidoo and colleagues (Abstract 187)
conducted a secondary analysis of the INSIGHT study
to evaluate neuropsychiatric outcomes in PWH with TB
receiving either BID BIC/FTC/TAF (BIC arm; n=80) or
DTG/lamivudine (3TC)/TFV (DTG arm; n=42) during TB
treatment. Participants (60% with, <200 cells/uL) un-
derwent regular neuropsychiatric assessments using
standardized screening tools for anxiety, depression,
and sleep disorders. Anxiety was observed in 2% in
the BIC arm vs 7% in the DTG arm, depression occurred
in 12% vs 17%, respectively, and sleep disruption oc-
curred in 59% vs 74%, respectively; these did not differ
meaningfully from baseline assessments with daily DTG
and BIC dosing. Only 1 event of severe depression and
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anxiety occurred during with DTG BID, with rapid resolu-
tion and no events required treatment discontinuation
or neuropsychiatry interventions. These data provide
reassurance regarding the neuropsychiatric safety pro-
file of double-dosed BIC or DTG when coadministered
with RIF-based TB treatment.

Diabetes mellitus (DM) is an important risk factor
for TB and is associated with more severe disease and
higher mortality. To investigate an unexpectedly lower
risk of TB treatment-related adverse drug reactions
(ADRs) previously found in persons with uncontrolled
DM, Ridolfi and colleagues (Abstract 957) correlated INH
plasma concentrations and hemoglobin (Hb) uc levels
among an adult cohort of microbiologically confirmed
patients in Brazil with pulmonary TB to see whether
this was due to lower INH levels. Plasma samples were
collected from participants within 8 hours of the previ-
ous TB treatment dose at 1 and 2 months. Among 379
participants (median HbA,,, 5.9%), 131 (34%) had normal
HbA, (<5.7%), 154 (41%) had pre-DM (HbA,, 5.7%-
6.49%), and 94 (25%) had DM. Despite participants with
DM having higher INH exposure (AUC, 10.0 ug/*h/mL)
than those with pre-DM (AUC, 7.6 ug/*h/mL) or nor-
mal HbA,. (AUC, 7.0 pg/*h/mL), there was a significant
inverse correlation between log-INH concentration and
HbA,. category (coefficient, -0.118; P<.001), indicating
a lower maximal concentration of INH among those with
pre-DM and DM. This study suggests that lower INH
maximal concentration as HbA,. increases, possibly
due to altered drug dynamics, may explain a lower risk
of TB treatment ADRs among persons with DM than
among those with normoglycemia.

Prevention

For women with HIV, the Centers for Disease Control
and Prevention (CDC) and World Health Organization
(WHO) recommend daily INH as TB preventive therapy
(TPT) to address their high risk of TB; however, the TB
APPRISE (Evaluating the Safety of Immediate Versus
Deferred Isoniazid Preventive Therapy Among HIV-In-
fected Pregnant Women) study demonstrated greater
adverse pregnancy events with 6 months of daily INH
in pregnant vs postpartum women with HIV.! The 3HP
(12 weeks of once-weekly INH and RPT) and 1HP (1
month of daily INH and RPT regimens are increasingly
preferred TB-preventive therapy (TPT) options among
nonpregnant patients, but pregnant women were ex-
cluded from earlier trials, and thus, the optimal dosing
of DTG to maintain HIV viral suppression in pregnant
women taking TPT has not been established. Mathad
and colleagues (Abstract 116) presented results from
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DOLPHIN-Moms (Pharmacokinetics of Dolutegravir
and HIV Viral Suppression With 1HP or 3HP in Preg-
nancy) (NCT95122026), an ongoing open-label phase II
trial in South Africa investigating the safety and PKs of
DTG in pregnant PWH initiated on either 1HP or 3HP.
Pregnant PWH at 20 to 34 weeks' gestation with HIV
viral suppression on DTG-based ART were randomly as-
signed 1:1 to receive 1HP or 3HP, with all participants
initiating DTG BID before starting TPT. Among 50 preg-
nant PWH (median age, 33 years; mean gestational age,
26.8 weeks; mean CD4+ count, 696 cells/uL), there were
no significant differences in median DTG trough levels
between 1HP and 3HP (2730 ng/mL vs 2890 ng/mL;
P=.91) on day 1. However, by day 17 of TPT, median DTG
troughs were significantly lower in the 1HP arm than in
the 3HP arm (871 ng/mL vs 1890 ng/mL; P<.01). One
participant per arm had DTG trough levels below 64
ng/mL (protein-adjusted 90% inhibition concentration),
both with documented nonadherence. Simulations of
QD DTG (excluding the 2 nonadherent participants)
predicted median DTG trough levels of 88 ng/mL (5t-
95t percentiles, 28-212) with 1HP, which was below
the acceptable level (e, 5™ percentile DTG troughs >158
ng/mL) and 436 ng/mL (5"-95% percentiles, 209-781)
with 3HP, which was above acceptable targets. These
findings suggest that in pregnant PWH, 1HP or 3HP ad-
ministered with BID DTG yield therapeutic DTG troughs
among adherent participants. Although these data
suggest that QD DTG dosing will not achieve target
DTG concentrations when administered with 1HP and
should be avoided, the next phase of the trial (ongoing)
will confirm PK and virologic outcomes of QD DTG with
3HP in pregnant PWH.

INH-induced hepatotoxicity remains a substantial
concern in TB prevention and treatment, particularly
among those with a slow acetylator phenotype. Hi-
ranpuram and colleagues (Abstract 956) conducted a
prospective cohort study to explore the relationship
between N-acetyltransferase 2 (NAT2) genotypes and
hepatotoxicity risk among Thai PWH receiving INH-
containing treatment or TBT regimens. Participants
had genotyping performed for 6 NAT2 single-nucle-
otide polymorphisms and hepatotoxicity (> grade 2:
aspartate transaminase and alanine transaminase
levels >2.5-times the upper limit of normal) assessed
by NAT2 phenotype (slow, intermediate, or rapid acety-
lator) and genotype. The study enrolled 500 PWH
(median CD4+ count, 335 cells/uL) receiving either INH
with RPT (1HP/3HP) for TB preventive therapy (88%)
or INH, RIF, pyrazinamide, and ethambutol (HRZE) for
active TB treatment (12%). Hepatotoxicity occurred in

Published May 21, 2025 © |IAS-USA

Tuberculosis and Coinfections

53 participants (10.6%) overall and was strongly associ-
ated with acetylator phenotype: 16.6% of slow, 11.0%
of intermediate, and 5.4% of rapid acetylators (P<.001).
Compared with participants with the rapid acetylator
phenotype, those with slow (adjusted odds ratio [aOR],
3.7;95% Cl, 1.6-8.7) and intermediate phenotypes (aOR,
2.5; 95% Cl, 1.1-6.2) had an independently higher hepato-
toxicity risk after adjusting for relevant confounders.
The NAT2 *6A/*6A genotype (n = 88; 18%) was strongly
associated with greater hepatotoxicity risk (aOR, 2.6;
95% Cl, 1.3-5.5), whereas the wild-type, fast acetylator
genotype NAT2 *4/*4 (n=120; 24%) was associated with
lower hepatotoxicity risk (aOR, 0.14; 95% Cl, 0.03-0.6).
These findings provide further evidence that NAT2 gen-
otype is an important predictor of INH-related hepato-
toxicity in PWH.

High-risk alcohol use is associated with increased
risk for active TB, but the incidence of TB after TPT and
how this differs by degree of alcohol use is unclear. To
address this question, Hahn and colleagues (Abstract
968) reviewed clinic records of PWH in Uganda with
prior positive TST result who had received 6 months of
TPT. High-risk alcohol use was defined as Alcohol Use
Disorders Identification Test-Consumption (AUDIT-
C) score of 6 or higher or phosphatidylethanol (PEth)
level of 200 ng/mL or higher. Among 968 participants
(median CD4+ count, 627 cells/pL) with 3229 person-
years of follow-up, there were 21 confirmed TB cases
(0.65%/person-year). After adjusting for confounders,
high-risk alcohol use was associated with a 3.74 (95%
Cl, 1.29-10.79) increased hazard of TB, and cigarette
smoking (adjusted hazard ratio [aHR], 2.42; 95% Cl,
0.99-5.92) and HIV nonsuppression (aHR, 5.58; 95% Cl,
1.64-18.98) were also independently associated. These
findings suggest ongoing TB acquisition or reactivation
after TPT among PWH with high-risk alcohol use, high-
lighting the need for comprehensive strategies that
integrate TB prevention with alcohol use reduction in
this population.

Four months of RIF is a recommended short-course
TPT regimen; however, drug-drug interactions (DDIs)
may limit uptake and use in patients taking concomi-
tant essential medications. Fraegonese and colleagues
(Abstract 969) conducted a posthoc analysis of the 2R2
(Higher Dose Rifampin for 2 Months vs Standard Dose
Rifampin for Latent TB) trial in which participants in Can-
ada, Vietnam, and Indonesia were randomly assigned to
receive 1 of 3 RIF-based TPT regimens (RIF 10 mg/kg
daily for 4 months, 20 mg/kg daily for 2 months, or
30 mg/kg daily for 2 months) to assess the safety
and completion of rifampin-based TPT among persons

www.iasusa.org



IAS-USA  Topics in Antiviral Medicine

taking medications with potential DDIs. Among
1368 participants, 282 (20.6%) were classified as tak-
ing at least 1 “essential” concomitant medication (com-
monly amlodipine, statins, and TFV or efavirenz) with
a possible RIF interaction. TPT completion did not

Untreated latent TB is the main
driver of new TB cases in the US,
making appropriate testing of
high-risk individuals essential for
TB elimination

differ significantly between the DDl and non-DDI
groups (70% vs 73%; risk difference [RD], 0.04; 95% Cl,
-0.02 to 0.09). Protocol-defined AEs leading to per-
manent discontinuation occurred in 9.9% of the DDI
group vs 5.6% of the non-DDI group (RD, 0.02; 95% Cl,
-0.01 to 0.06), and participants in the DDI group were
more likely to have 2 or more additional unscheduled
visits (12% vs 5%; P <.001). These findings suggest that,
with close clinical monitoring, RIF-based TPT can be
safely completed by most individuals taking essential
medications with potential DDIs; however, despite a
longer duration, INH-based TPT may still be prefer-
able for many due to fewer DDI risks and greater ease
of management.

Untreated TB infection (LTBI) is the main driver of
new TB cases in the US, making appropriate testing
of high-risk individuals essential for TB elimination.
Kluesner and colleagues (Abstract 967) conducted a
serial cross-sectional study using electronic health re-
cord data from 2008 to 2023 to evaluate LTBI testing
practices (either a tuberculin skin test [TST] or inter-
feron-gamma release assay) and alignment with current
policy among 6.6 million adults enrolled in Kaiser Per-
manente Northern California. Overall, 1.4 million (21%)
of all members were tested, and there was little change
in testing rates over time. Strikingly, 79% of testing
occurred among individuals with no TB risk factors.
Persons born in TB-endemic countries, who account for
82% of TB cases in California, had a 25.2% lower preva-
lence of LTBI testing (adjusted prevalence ratio [aPR],
0.75; 95% Cl, 0.74-0.75) than US-born individuals. In
contrast, those with risk factors such as HIV (aPR, 3.58;
95% Cl, 3.53-3.63) or a TB contact (aPR, 2.67; 95% ClI,
2.63-2.71), and those who were unhoused (aPR, 1.30;

Published May 21, 2025 © |IAS-USA

95% Cl, 1.27-1.32) were more likely to be tested. These
findings highlight persistent gaps in guideline-concor-
dant LTBI testing in California, particularly among the
population at the highest risk for TB.

As summarized in an excellent symposium by Nu-
eremberger (Abstract 36), long-acting (LA), injectable
TPT formulations are in early phase development
and may offer a compelling alternative to current oral
therapies by improving treatment completion and out-
comes. To assess the potential acceptability of LA-TPT,
Vermeulen and colleagues (Abstract 971) conducted a
cross-sectional survey of patient and practitioner pref-
erences and concerns. The researchers surveyed 409
patients from India and South Africa (26% with prior
TPT) and 94 health care practitioners from 25 low-
and middle-income countries. Injectable TPT was the
most preferred modality among patients (68% vs 19%
for pills), and 75% expressed strong willingness to try
it; this was driven by perceived ease of administration
and perceived efficacy compared with pills. Practitio-
ner preferences aligned with those of patients, with
43% favoring injectables vs 26% for pills, and 75% in-
dicating a willingness to prescribe. However, concerns
around potential cost, AEs, and implementation feasi-
bility were also reported. These findings suggest that
LA-TPT would be highly acceptable to patients and
practitioners if concerns of cost and safety barriers can
be addressed.

Transmission

Understanding where and by whom transmission oc-
curs is crucial for developing effective TB control strate-
gies. Gandhi and colleagues (Abstract 115) conducted
a prospective study combining genomic, social net-
work, and geospatial analyses to evaluate the role of
casual contact in drug-resistant TB transmission in
South Africa and identify locations where transmission
occurs. The study enrolled 305 (80%) of the 383 total
patients diagnosed with extensively or preextensively
drug-resistant TB between 2019 and 2022, with median
age of 36 years (IQR, 30-44 years), 45% female, and
73% PWH (median CD4+ count, 405 cells/uL). Of the
253 (83%) participants with sequenced TB isolates,
141 (56%) were genomically clustered (<12 SNP differ-
ence). Participants were interviewed about locations
visited regularly (>2 hours most weeks) in the 2 years
before TB diagnosis, including homes, hospitals, clinics,
and community locations, with global positioning sys-
tem coordinates collected at all sites. Notably, only 13
(9%) genomically clustered participants were linked by
a close contact (person-to-person link or overlapping
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hospitalization), and an additional 81 (57%) were linked
through casual contact (co-named clinics, community
locations, or proximate home or community locations
<500 meters of each other), and 47 (33%) had no iden-
tifiable epidemiologic link. Of casual contacts, 56 (40%)

In high TB burden settings, casual,
not close contact accounts for
most TB transmissions

were the same-named clinics, 39 (28%) were proximate
locations, and 10 (7%) were the same-named commu-
nity location. In this study, close contact explained only
1in 10 links between TB cases, and casual contact in
community locations, explained most of the poten-
tial transmissions; these findings provide additional
evidence that challenge the historic paradigm that TB
transmission primarily occurs through close, prolonged
contact. They suggest that TB control strategies need
to expand beyond household contact tracing to address
transmission in community settings such as clinics and
other public spaces.

Diagnosis

LTBI testing is an important step toward initiation of
TPT, but current interferon gamma release assay (IGRA)
tests require advanced laboratory capabilities, high-
lighting a need for simplified LTBI tests in resource-
limited settings. Nguyen and colleagues (Abstract 964)
conducted a cross-sectional diagnostic accuracy study
comparing the standard F TB-Feron fluorescent im-
munoassay (TB-Feron), a simplified IGRA requiring
less specialized processing, with QuantiFERON-TB
Gold Plus (QFT-Plus). Blood samples were tested with
both assays, with QFT-Plus serving as the reference
standard. The study enrolled 345 participants across 3
groups: microbiologically confirmed patients with TB
(n=95), household contacts of patients with TB (n=200),
and individuals with recent negative IGRA tests and no
known TB exposure (n=50). Overall, TB-Feron had high
sensitivity (90.2%; 95% Cl, 84.5-94.3) but moderate
specificity (73.9%; 95% Cl, 66.7-80.2). Among confirmed
TB patients, sensitivity was 88.4% (95% Cl, 80.2-94.1),
among household contacts, sensitivity and specificity
were 89.2% (95% Cl, 79.8-95.2) and 75.4% (95% Cl, 66.9-
82.6), respectively, and in persons without known TB
exposure specificity was 70.0% (95% Cl, 55.4-82.1). The
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concordance between TB-Feron and QFT-Plus was 81%
(Cohen's x, 0.62; P<.001). TB-Feron shows promise as
a near-point-of-care LTBI test, but the performance of
the current version in this clinical study would be insuf-
ficient to recommend for implementation.

Point-of-care diagnostics for TB are urgently needed
to facilitate rapid diagnosis for people with advanced
HIV disease (AHD), particularly those unable to produce
sputum. Adzemovic and colleagues (Abstract 965) con-
ducted a prospective diagnostic accuracy study of the
FujiLAM Il assay, which detects LAM antigen in urine,
among outpatients with AHD (CD4+ count <200 cells/
uL) in Uganda. Among 617 participants, FujiLAM Il dem-
onstrated moderate sensitivity (54%; 95% Cl, 40-69) and
high specificity (95%; 95% Cl, 93-98) for microbiologi-
cally confirmed TB (positive sputum Xpert or culture).
Sensitivity was substantially higher among those with
CD4+ counts below 100 cells/pL (69%) than those with
CD4+ counts of 100 cells/pL or higher (21%), and speci-
ficity remained above 94% across subgroups. Despite
incomplete sensitivity, FujiLAM Il may improve TB yield
among persons with AHD; head-to-head comparisons
with the currently available, widely implemented point-
of-care urine LAM test are needed.

Tongue swabs are a highly promising emerging sam-
ple type for TB diagnosis, especially for those unable
to produce sputum; however, the performance of and
preferences for health care workers (HCWs) vs self-
collection are largely unexplored. David and colleagues
(Abstract 963) conducted a cross-sectional study in
South Africa to assess HCW-collected (HCWC) and
self-collected (SC) tongue swabs from the same partic-
ipants using the Xpert MTB/RIF Ultra assay, alongside
participant acceptability. Among 520 participants (47%
PWH), compared with a culture-based reference stan-
dard (7% prevalence), HCWC and SC tongue swabs had
identical sensitivity (68.3%; 95% Cl, 51.9-81.9), high
specificity (HCWC, 99.4%; SC, 99.8%), and low error
rates (HCWC, 3.2%; SC, 3.4%). Most participants (89%)
reported comfort with tongue swab collection and confi-
dence in self-collection; 22% preferred SC, 34% preferred
HCWC, and 43% had no preference. These findings sup-
port tongue swabs as an acceptable specimen type for
TB diagnosis, with both self- and HCW-collection offer-
ing flexible, person-centered options in those unable to
provide sputum.

Current sputum-based TB diagnostics and compart-
ment-specific sampling approaches frequently miss
disseminated TB among people with AHD, who are at
high risk of mortality. Le Phuong and colleagues (Ab-
stract 966) conducted a prospective study in Vietnam to
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evaluate the diagnostic and prognostic utility of blood
Xpert Ultra and Myco/F Lytic blood culture among
adults with AHD hospitalized for any reason. Among
825 participants (median CD4+ count, 18 cells/uL), 28%
(n=239) had microbiologically confirmed TB, including
26.5% (n=63) diagnosed solely through blood-based
testing. Notably, 71.1% (42/59) of these blood-only
cases were rapidly identified by Xpert Ultra. Detection
of TB in blood (via culture or Xpert) was independently
associated with a 2.14-fold increased risk of 24-week
mortality (95% Cl, 1.09-4.20). These findings build on
studies from sub-Saharan Africa and further support
the role of blood-based Xpert Ultra testing, where avail-
able, to rapidly diagnose disseminated TB and initiate
treatment among hospitalized patients with AHD at
high risk of poor outcomes.

Community-based TB active case finding (ACF) re-
mains underutilized in high-burden settings, partly
due to its low efficiency and the high costs associated
with large numbers needed to screen (NNS). To address
this, Kerkhoff and colleagues (Abstract 959) conducted
a pilot study of a highly targeted TB ACF strategy at
social drinking venues in Zambia where individuals
with unhealthy alcohol use and greatly elevated TB
risk congregate. All participants were tested for TB
using sputum Xpert Ultra regardless of symptoms,
and those with negative or unknown HIV status were
offered HIV testing. Among 440 participants (30.5%
with known HIV), 3.3% (95% Cl, 1.8-5.9) had newly di-
agnosed HIV (NNS=30), and 5.2% (95% Cl, 3.5-7.7) had
newly diagnosed TB (NNS=19). Nearly all participants
(99.8%) reported they would participate in a similar
ACF activity again. These findings demonstrate that
a targeted TB-HIV screening strategy at social drink-
ing venues is acceptable, feasible, and highly efficient;
evaluation at scale is warranted to assess effectiveness
and implementability.

Although the number of worldwide cases has decreased,
mpox remains a global public health challenge shaped by
viral evolution, immunity, and syndemic interactions
with HIV. At CROI 2025, investigators presented new
data spanning molecular virology, immune response
durability, reinfection risk, treatment outcomes, and
cost-effectiveness. Together, these studies offer a more
nuanced understanding of the shifting clinical and epi-
demiologic landscape of mpox, while underscoring the
urgent need for integrated strategies that reflect both
individual- and population-level vulnerabilities.
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Syndemic Dynamics, Reinfection, and the
Persistent Burden

Several studies presented at CROI 2025 deepened our
understanding of the ongoing syndemic of mpox and
HIV, highlighting reinfection risk, behavior change over
time, long-term consequences, and the partial protec-
tion offered by vaccination.

Behavioral risk factors for mpox were explored by
Saadeh and colleagues (Abstract 1093), who analyzed
sexual behavior patterns among gay, bisexual, and
other men who have sex with men (GBMSM) with mpox

Findings continue to support the
need for integrated HIV, sexually
transmitted infection, and mpox
services, especially for those with
advanced disease or poor care
engagement

in California before, during, and after the August 2022
state of emergency (SOE). Rates of group sex, multiple
partners, and meeting partners in sex-on-premises
venues declined during the SOE and increased again af-
terward, although they remained below pre-SOE levels.
These shifts likely reflect the impact of targeted public
health messaging and evolving individual risk percep-
tion but also point to continued vulnerability in the
face of ongoing community transmission and the need
for vaccination.

Silva and colleagues (Abstract 1090) presented
data from a large prospective mpox cohort in Brazil, in
which 50% of individuals were PWH. Those with HIV
had significantly higher rates of fever, proctitis, active
syphilis, and hepatitis C virus coinfection, and were
more likely to test positive for mpox virus from ano-
rectal specimens. All mpox-related deaths occurred in
individuals with CD4+ counts below 350 cells/uL. The
findings highlight the layered vulnerabilities faced by
PWH, and continue to support the need for integrated
HIV, sexually transmitted infection, and mpox services,
especially for those with advanced disease or poor
care engagement.

Watson and colleagues (Abstract 1092) identified
9 probable or confirmed cases of mpox reinfection in
California, representing 0.14% of all reported infec-
tions. All individuals were GBMSM, and 4 were PWH.
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Whole-genome sequencing confirmed distinct clade
lIb lineages in 3 cases, with reinfections occurring 266
to 778 days after initial diagnosis. Although symptoms
were not detailed, the authors noted that reinfections
may be underrecognized, particularly when mild, an ob-
servation consistent with prior literature.

Schifer and colleagues (Abstract 1095) evaluated
mpox severity and viral load in a cohort from Hamburg,
Germany, comparing individuals by modified vaccinia
Ankara-Bavarian Nordic (MVA-BN) vaccine status and
HIV infection. Complete and incomplete vaccination
regimens were associated with significantly lower mpox
severity scores and reduced rates of systemic symp-
toms like fever and headache. However, polymerase
chain reaction (PCR) cycle threshold values, used as a
proxy for viral load, did not differ by vaccine status or
HIV serostatus. These findings suggest that MVA-BN
vaccination reduces symptom severity but may not sub-
stantially impact viral shedding.

The morbidity of mpox infection extends beyond
acute illness, as demonstrated by Bulnes and col-
leagues (Abstract 1094), who conducted a longitudinal

Mpox is not solely a viral outbreak
but part of a syndemic shaped by
overlapping biologic, social,

and structural drivers

follow-up of 64 individuals from 2 tertiary care centers
approximately 20 months after infection. A total of
15.6% reported persistent symptoms such as fatigue,
and more than 45% experienced work or school ab-
senteeism, highlighting the socioeconomic impact of
mpox. Nearly half had persistent scarring, and 18.6%
experienced severe scarring as measured by a Derma-
tology Life Quality Index above 10. Scarring severity
was associated with HIV viremia, CD4+ count below
200 cells/pL, hospitalization, and Black race, reflect-
ing intersections between clinical immunocompromise
and structural inequities. Together, these findings un-
derscore that mpox is not solely a viral outbreak but
part of a syndemic shaped by overlapping biologic, so-
cial, and structural drivers. Addressing its long-term
impact will require coordinated public health strategies
that expand vaccination, integration of HIV and sexually
transmitted infection services, and support for surveil-
lance in vulnerable populations.
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Clade Ib Emergence and Mpox Spread in Uganda

Two oral presentations from Uganda provided a detailed
view of the country’s 2024 mpox outbreak, highlight-
ing the cross-border origins and widespread domestic
dissemination of clade Ib mpox virus. These findings
serve as a stark reminder of the substantial, ongoing
outbreak in Africa that contributed to the WHO decla-
ration of mpox as a Public Health Emergency of Inter-
national Concern.

Bbosa and colleagues (Abstract 131) from Uganda
described enhanced genomic surveillance following
the country’s first confirmed mpox cases in July 2024.
Of 597 suspected cases, 24 tested positive by PCR, and
whole-genome sequencing of 8 samples yielded above
99% coverage. Phylogenetic analysis demonstrated
close genetic relatedness to clade Ib mpox virus strains
from recent South Kivu outbreaks in the neighboring
Democratic Republic of Congo (DRC), suggesting re-
gional cross-border spillover. Notably, metagenomic
sequencing of PCR-negative cases identified varicella-
zoster virus (VZV) as a frequent cause of rashillness,
highlighting the diagnostic overlap between mpox and
other viral infections, and the challenges of syndromic
surveillance in the absence of widespread diagnos-
tic testing.

Namusoosa and colleagues (Abstract 132) reported
a national epidemiologic assessment of mpox cases in
Uganda from July to October 2024. Specimens from
1991 suspected mpox cases underwent diagnostic test-
ing, from which a total of 323 were positive for mpox
virus by PCR (16% positivity). These were identified
across 35 districts, with Kampala accounting for 41%.
The median age of confirmed cases was 24 years, with
28% of cases in children. Atypical genital lesions were
observed in 25% of cases within sexually mediated
clusters, and close contact with a known case was re-
ported in 60% of infections. All sequenced viruses were
clade Ib, with 5 subclades identified; notably, apolipo-
protein B mRNA-editing enzyme catalytic polypeptide-3
(APOBEC-3)-like mutations were absent. Transmission
was not associated with geographic, demographic, or
batch-level clustering, suggesting widespread commu-
nity transmission beyond discrete networks.

Together, these findings illustrate how clade Ib mpox
virus, previously linked to outbreaks in Central Africa,
has expanded regionally and adapted to diverse trans-
mission contexts in Uganda. The co-circulation of mpox
virus and VZV, along with high rates of sexual and
household transmission (including frequent pediatric
infection), calls for integrated surveillance, rapid diag-
nostic capacity, and targeted prevention strategies.
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Testing

Lumembe-Numbi and colleagues (Abstract 1197) evalu-
ated the differentiation in real time by high-resolution
melting (DIRASH) multiplex PCR assay, designed for

In a randomized trial, tecovirimat
did not improve outcomes in
people with clade Il mpox

simultaneous detection of mpox virus, VZV, herpes
simplex virus-1, and herpes simplex virus-2. Retrospec-
tive testing of 850 samples from France and the DRC
showed high sensitivity (294%) and 100% specificity
across all pathogens. The test is lyophilized, stable at
room temperature, and paired with automated inter-
pretation software, making it particularly well suited for
use in resource-limited settings. These findings support
the DIRASH assay as a valuable tool for differential di-
agnosis of vesicular rashes in the context of overlapping
mpox and varicella outbreaks in Central Africa.

Treatment

In a highly anticipated presentation, Wilkin and col-
leagues (Abstract 201) reported the primary results of
the ACTG (AIDS Clinical Trials Group) A5418/STOMP
(Study of Tecovirimat for Mpox), the first phase Ill,
randomized, placebo-controlled trial evaluating teco-
virimat for clade Il mpox. Among 412 participants,
clinical resolution by day 29 occurred in 83% of teco-
virimat recipients and 84% of those receiving placebo
(incidence rate ratio, 0.98; P=.89). Pain reduction over
the first 5 days was similar between groups. Although
a greater proportion of tecovirimat recipients had
undetectable lesion DNA at day 8 (48% vs 33%), this
difference was not statistically significant and was no
longer observed by day 15. AEs were infrequent and
balanced across study arms. Based on these findings,
the trial was stopped early for futility. These results,
together with those from PALM0O07 (Tecovirimat for
Treatment of Monkeypox Virus) in clade | mpox (pre-
sented at IDWeek 2024), do not support the continued
use of tecovirimat monotherapy for mpox.

In a paired abstract, Fischer and colleagues (Abstract
159) presented interim results from the open-label arm
of ACTG A5418/STOMP. Among participants treated
with tecovirimat, no baseline clinical or demographic
characteristics — including HIV status or symptom
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duration — were associated with time to clinical resolu-
tion or virologic clearance. This exploratory analysis did
not identify predictors of clinical improvement. Com-
pared with participants in the PALMOO7 trial with clade
| mpox, those in STOMP with clade Il mpox had lower
lesion counts and slower clinical resolution, underscor-
ing potential differences in disease dynamics across
viral clades.

Virology

Genomic analyses from South Korea and Japan high-
lighted evolving viral dynamics that may support
sustained mpox virus transmission and adaptation.
Choi and colleagues (Abstract 300) described ongoing
local transmission of the clade Ilb, C.1 lineage in South
Korea, with 151 locally acquired cases in 2023. Transmis-
sion, as was seen globally, was most frequently linked
to GBMSM with anonymous sexual contact, complicat-
ing containment efforts. Genomic sequencing revealed
8 subclusters, including TC.2 as the predominant strain
(53 cases) in 2023 and TC.8 emerging in 2024. APO-
BEC-3-mediated mutations were commonly observed
and may facilitate immune evasion. Building on these
findings, Lee and colleagues (Abstract 301) identified 5
novel genomic deletions in genes associated with im-
mune regulation, including interleukin-18 binding and
nuclear factor kappa B inhibition proteins. These dele-
tions may promote viral persistence through immune
regulation and viral adaptation. In Japan, Ishige and col-
leagues (Abstract 302) detected a large-scale genomic
rearrangement in 1 of 3 mpox virus strains. Despite
large structural changes, the virus remained replication
competent and could result in more rapid evolution of
mpox virus.

Summer and colleagues (Abstract 140) compared
the phenotypic properties of clade Ilb lineage A mpox
virus, which is endemic to Africa, with clade IIb lineage
B mpox virus, which is responsible for the recent global
outbreak. Both lineages replicate similarly in various
cell types, but lineage B (global strain) exhibited lower
extracellular virus production and defective long-
range spread. Clinically, lineage A-infected individuals
typically show more severe disease, with extensive
viral dissemination (more than 100 lesions), than the
milder, localized presentations seen in lineage B infec-
tions (fewer than 10 anogenital lesions). Both lineages
showed strong induction of inflammatory cytokines,
unlike other orthopoxviruses, but did not activate in-
terferon or antiviral gene pathways.

Lineages A and B differ by 51 nucleotides, most
consistent with host APOBEC-3-mediated mutations.
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Although the full biologic implications of these muta-
tions are still unclear, they likely contribute to the ob-
served attenuation of lineage B, aligning with clinical
observations of milder disease. These findings also sup-
port the idea that APOBEC-3 mutagenesis is not only
a marker of human-to-human mpox virus transmission
but also a driver of phenotypic change.

Together, these studies underscore the importance
of genomic surveillance to detect viral adaptations that
may influence transmission dynamics, alter virulence,
or impact disease severity.

Immunology

Several studies at CROI 2025 evaluated the durability
and quality of immune responses to mpox infection as
well as to MVA-BN vaccination, with a notable focus on
PWH and other vulnerable populations.

Liu and colleagues (Abstract 438) and Byrne and col-
leagues (Abstract 439) documented a rapid decline in
antibody levels following MVA-BN vaccination, with
fewer than one-third of vaccine recipients remaining se-
ropositive by 2 years. In contrast, individuals with prior
mpox had more varied antibody responses. Prior small-
pox vaccination was associated with more sustained
serological responses, particularly to the anti-H3 immu-
noglobulin G target, which also correlated better with
neutralizing activity than other vaccine targets. Among
PWH, antibody durability was significantly reduced (OR,
0.18; P=.01), raising concern about long-term protec-
tion in immunocompromised populations.

Cellular immunity studies offered a more nuanced
picture. De la Calle-Jiménez and colleagues (Abstract
440) found that mpox disease generated robust and
sustained CD4+ and CD8+ T-cell responses in PWH and
in those using HIV preexposure prophylaxis, whereas
MVA-BN vaccination produced minimal T-cell activa-
tion, comparable to that seen in unexposed individuals.
In contrast, Khan and colleagues (Abstract 441) reported
that vaccinated, virally suppressed PWH exhibited
stronger CD4+ and CD8+ T-cell responses to vaccinia
antigens than those with prior infection, despite simi-
lar antibody levels. Notably, 2 vaccinated individuals
without detectable antibodies still had robust T-cell
responses, underscoring the potential value of cellular
immunity even in the absence of seroconversion.

Finally, Mazzotta and colleagues (Abstract 443)
confirmed that humoral and cellular responses waned
substantially 2 years after vaccination. Neutralizing
antibodies were detectable in fewer than 25% of par-
ticipants, and T-cell responses, though still measurable,
had declined significantly.
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Taken together, these findings underscore the need
for larger studies to better characterize correlates of
immune protection and to inform epidemiologic sur-
veillance for reinfection and assess the need for booster
vaccination for vulnerable populations.

Vaccine Cost-Effectiveness

Zhang and colleagues (Abstract 1208) evaluated vac-
cination strategies to prevent future mpox outbreaks
among GBMSM in England using a dynamic transmis-
sion model. All vaccination strategies, preemptive,
reactive, or a combination, were cost-saving and
gained quality-adjusted life years (QALYs) compared
with no vaccination. The most favorable approach was
a combined strategy of low-rate routine vaccination
with intensified reactive vaccination during outbreaks,
which remained cost-effective under most assumptions
(unless vaccine cost exceeded £576/dose). Even when
factoring in varying outbreak severity, behavior change,
and importation rates, the combined approach consis-
tently minimizes mpox-related morbidity and economic
burden. These findings reinforce the value of sustained
preemptive vaccination efforts in vulnerable popula-
tions, especially with ongoing global transmission and
the possibility of waning immunity over time.

To assess recent trends in ART initiation and the preva-
lence and impact of opportunistic infections (Ols) at
ART initiation, Kulkarni and colleagues (Abstract 981)

One in 20 people in a large North
American cohort were diagnosed
with an Ol when starting ART

analyzed data from the NA-ACCORD (North American
AIDS Cohort Collaboration on Research and Design)
from 2017 to 2021. Among 6923 adults with detect-
able HIV viral loads (>200 copies/mL), 27% had a CD4+
count below 200 cells/pL, and 5.4% (n=374) had an Ol
diagnosed within 6 months before or 2 weeks after ART
initiation. The most common Ols were Pneumocystis
pneumonia (44%), esophageal candidiasis (23%), pul-
monary TB (6%), and cryptococcal meningitis (5%). The
1-year cumulative incidence of death was 5.5% (95% Cl,
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3.5-8.3) among those with an Ol, compared with 1.3%
(95% Cl, 1.0-1.6) among those without. Having an Ol
at ART initiation was independently associated with
a 1.85-fold increased risk of 1-year mortality (95% Cl,
1.03-3.34) after adjustment for confounders. These
findings highlight that 1in 20 PWH in the longitudi-

Data suggest a similar risk of
AIDS-defining conditions between
those with and without perinatal
HIV but underscore the importance
of long-term retention in care

nal US and Canadian cohort are starting ART with an
Ol, underscoring the need for targeted test-and-treat
strategies to facilitate earlier diagnosis and ART initia-
tion to reduce Ols and associated mortality.

Adults with perinatally acquired HIV may be at
increased risk for AIDS-defining conditions (ADCs) com-
pared with those with non-perinatally acquired HIV due
to chronic inflammation, early immune system disrup-
tion, and long-term ART exposure but this is poorly
characterized. Burchell and colleagues (Abstract 1135)
analyzed data from the NA-ACCORD among partici-
pants aged 18 to 40 years during follow-up from 2000
to 2022 to compare ADC burden by mode of HIV acqui-
sition. Among 22,950 PWH, 455 (2.0%) had perinatally
acquired HIV. Across the cohort, there were 5715 ADCs,
including 109 among adults with perinatally acquired
HIV. The weighted mean cumulative number (MCC) of
ADCs declined from the period 2000 to 2011, to the
period 2012 to 2022; in both periods the MCC of ADCs
among adults with perinatally acquired HIV was com-
parable to that of each nonperinatally acquired HIV risk
group (male-to-male sex contact, injection drug use,
and heterosexual contact). These data suggest a similar
risk of ADC between those with and without perinatal
HIV but underscore the importance of long-term reten-
tion in care for ADC prevention.

It is not well understood if cytomegalovirus (CMV)
and Epstein-Barr virus (EBV) coinfection contribute to
poor outcomes in people with AHD and cryptococcal
meningitis (CM). To address this, Ellis and colleagues
(Abstract 977) assessed the prevalence of CMV and
EBV in plasma and cerebrospinal fluid (CSF), and their
association with mortality among PWH with CM in
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AMBITION-CM (Intermittent High-Dose AmBisome on
a High-Dose Fluconazole Backbone for Cryptococcal
Meningitis Induction Therapy in Sub-Saharan Africa:
An Adaptive Randomized Controlled Noninferiority
Trial),2 a multicountry randomized trial investigating
the efficacy of a single dose of liposomal amphotericin
for CM. Among 811 participants (median CD4+ count,
27 cells/pL), EBV plasma viremia was present in 73%
(n=395/804) and CMV viremia in 49% (n=585/804), and
central nervous system EBV and CMV were detectable
in 27% (n=191/708) and 5% (n=39/707), respectively.
EBV viremia was associated with a proinflammatory
phenotype (higher CD4+ counts and increased CSF in-
flammation), and CMV viremia was associated with a
pauci-inflammatory phenotype (lower CD4+ counts,
reduced CSF inflammation, and higher CSF fungal bur-
dens). Notably, CMV viremia at or above 1000 copies/mL
was independently associated with greater 2-week mor-
tality (aOR, 2.31; 95% Cl, 1.12-4.75) and greater 10-week
mortality, whereas EBV viremia and detectable central
nervous system EBV and CMV were not. This study sug-
gests that CMV viremia may represent a modifiable risk
factor to reduce mortality in HIV-associated CM, war-
ranting evaluation in interventional trials to assess the
impact of CMV treatment on outcomes.

As global syphilis rates rise, neurosyphilis (NS) re-
mains a serious complication requiring timely treat-
ment — traditionally, intravenous penicillin (PCN) for 10
to 14 days, which poses challenges in resource-limited
settings due to cost, shortages, and need for hospital-
ization. To address limited data for the effectiveness
of ceftriaxone (CTX) for NS, especially in resource-lim-
ited settings where CTX may be more cost-effective
and feasible than PCN, Villa-Benavides and colleagues
(Abstract 982) conducted a multicenter retrospective
study in Mexico comparing these 2 agents for NS treat-
ment. Among 201 patients (94% PWH; median CD4+
count, 270 cells/uL), 144 (72%) received PCN (16-24
million units/d) and 57 (28%) received CTX (1-2 g/d
intramuscularly or intravenously). At 6 months, uni-
variate analyses showed similar serologic response
rates (24-fold reduction in serum venereal disease re-
search laboratory or rapid plasma reagin titers) be-
tween CTX and PCN (47% vs 42%), but a lower clinical
response rate (resolution of ophthalmic, otologic, or
neuropsychiatric symptoms or pleocytosis) in the CTX
group (28% vs 58%; P<.01). However, in multivariable
analyses, treatment type was not associated with dif-
ferences in either outcome. Independent predictors of
lower clinical response included AHD (OR, 0.35; 95%
Cl, 0.12-0.97) and hepatitis B virus coinfection (OR,
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0.08; 95% Cl, 0.01-0.45). Although the retrospective
design and dosing variability limit interpretation, these
findings add to growing evidence that CTX may be a
reasonable alternative to PCN for NS treatment when
PCN is not available.

Kaposi Sarcoma

Accurate and timely diagnosis of Kaposi sarcoma (KS)
remains a major challenge in Africa due to reliance on
histopathology, which is often unavailable or limited
in capacity. To address this, Semeere and colleagues
(Abstract 789) evaluated a quantitative PCR (qPCR)
assay that measures lesional KS-associated herpesvi-
rus (KSHV) DNA to distinguish KS from non-KS lesions.
Mucocutaneous biopsies were collected from indi-
viduals in Uganda with suspected KS, and US-based
histopathologic interpretation served as the reference
standard against which qPCR was evaluated in a train-
ing and subsequent validation population. Among 506
participants in the training group (94% PWH, 67% with
histologically confirmed KS), the optimal qPCR thresh-
old was 161 KSHV DNA copies/5 pL input, which was
associated with a sensitivity of 91% and a specificity of
91%. Among 439 participants in the validation group
(94% PWH; 76% with KS), the same threshold achieved
sensitivity of 93% and specificity of 93%. These findings
validate lesional KSHV qPCR as a promising alternative
to histopathology for KS diagnosis, and efforts are un-
derway to develop a point-of-care version of this assay.

Immune checkpoint inhibitors like nivolumab are
a promising strategy for KS but their immunologic
effects, particularly among PWH, are not well charac-
terized. Wang and colleagues (Abstract 792) conducted
a prospective, single-center, nonrandomized phase |
trial evaluating low-dose intralesional nivolumab in
adults with KS. Eligible participants had fewer than 25
KS skin lesions and received intralesional nivolumab
(concentration, 10 mg/mL) across 4 doses at weeks 0,
2, 4, and 6. At 26 weeks, participants who tolerated
treatment were eligible to receive 4 additional doses,
with final assessments at week 52. Among 12 partici-
pants (50% PWH; median CD4+ count, 630 cells/uL),
intralesional nivolumab was well tolerated, 10 opted to
receive 4 additional doses, and 3 participants without
HIV achieved complete remission. Treatment was as-
sociated with reduced PD-1 expression on circulating
CD4+ and CD8+ T cells, as well as increased frequen-
cies of Ki67+ (cell cycling) terminally differential CD8+
T cells; the effects were not impacted by HIV status.
Additionally, increases in central memory and effec-
tor CD4+ and CD8+ T-cell phenotypes were observed.
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These findings demonstrate that low-dose intralesional
nivolumab is safe and immunologically active in adults
with KS — with or without HIV — and may enhance
antiviral and antitumor immune responses while mini-
mizing systemic toxicity. Larger studies are needed
to further assess clinical outcomes and immunologic
effects.

KS remains an important HIV-associated malignancy
with limited effective treatment options. Mercado-Ma-
tos and colleagues (Abstract 124) presented results from
an ongoing phase I/1l study of abemaciclib, a potentially
T-cell sparing oral cyclin-dependent kinase (CDK4/6) in-
hibitor US Food and Drug Administration-approved for
metastatic breast cancer, in adult participants with KS
and measurable skin disease; PWH (on =8 weeks of ART)
or PWoH were included. The study used a 3+3 dose de-
escalation design to identify a maximum tolerated dose
(MTD) in phase | (n=6), and assessed overall response
rate in phase Il (n=28), stratified by previously treated
(2a; n=17) or untreated KS (2b; n=11). Overall, 34 par-
ticipants were enrolled (25 PWH: median CD4+ count,
427 cells/pL; median HIV-RNA level, >20 copies/mL) and
82% had stage T1 KS disease. In phase |, 6 participants
with prior KS therapy were prescribed 200 mg BID and
there were no dose-limiting toxicities. In phase I, 81%
of all participants achieved at least a partial response, in-
cluding 77% and 90% of those with (2a) and without prior
KS therapy (2b). Neutropenia (80%) was common, with
13 participants requiring dose reductions for grade 3
or 4 neutropenia. Notably, there were no significant
changes in the median CD4+ count from baseline to
cycle 3 and some evidence of significant improvement
by the end of treatment (P =.03). Abemaciclib is a prom-
ising novel therapeutic in the clinical pipeline for KS in
PWH and PWoH, that unlike other chemotherapies for
KS does not adversely impact CD4+ cell counts.

Human Papillomavirus and Associated
Malignancies

Although HIV infection is known to significantly in-
crease the risk of cervical cancer following human pap-
illomavirus (HPV) infection, far less is known about
HPV-related noncervical cancers among PWH includ-
ing anal, oropharyngeal, vaginal, vulvar, and penile
cancers as well as the potential impact of improved
global HPV vaccine coverage among PWH on these
cancers. To address these gaps, Wongkalasin and col-
leagues (Abstract 165) conducted a modeling study to
evaluate the global burden of HPV-related noncervical
cancers in PWH and assess the potential impact of im-
proved sex-neutral HPV vaccine coverage worldwide.

www.iasusa.org



IAS-USA  Topics in Antiviral Medicine

Using publicly available data from 185 countries, the
researchers estimated the population-attributable
fraction of cancers attributable to HIV and modeled the
impact of improved country-specific vaccine coverage.
Overall, the study estimated that worldwide, approxi-
mately 12% of anal cancer, 8% of vaginal cancer, 6% of
vulvar cancer, 4% of penile cancer, and 1% of oropha-
ryngeal cancer cases may be attributable to HIV — that
is, they may not have occurred in the absence of HIV-
related immunosuppression among people co-infected
with HPV. There was substantial geographic variation
in these estimates: in Africa, 29% of all HPV-related
noncervical cancers may be attributable to HIV, com-
pared with only 5% globally. For anal cancer specifically
(n=35,719 cases in 2022), they estimated that 12.4%
were attributable to HIV; the attributable fraction ranged
from 1.5% in Southeast Asia to 10.6% in the Americas to
41.8% in Africa. Notably, among the 10 countries with
the highest number of HIV-attributable cancers, only 2
had HPV vaccine coverage rates exceeding 50%. Mod-
eling showed that increasing vaccine coverage to the
WHO current 90% target among girls and boys (com-
pared with current levels of 21% for girls and 7% for
boys) could prevent 6854 cancer cases in PWH—more
than doubling the number currently prevented. These
findings suggest that both VSS and urine sampling are
highly acceptable screening approaches among WWH,
but that VSS offers better sensitivity, especially at low
viral loads. Although acceptability is high, further evalu-
ation of diagnostic performance and cost-effectiveness
is needed before widespread adoption.

WHO guidelines now recommend 1- or 2-dose HPV
vaccine schedules for girls and women aged 9 to 20 years,
with many countries implementing single-dose strat-
egies based on evidence of comparable and durable
protection. However, for women with HIV (WWH), 2
doses, and 3, if possible, are recommended regardless
of age. Kapeu and colleagues (Abstract 807) conducted
a prospective, randomized, non-inferiority trial com-
paring the immunogenicity of 2 (months 0 and 6) vs
3 (months 0, 2, and 6) doses of the 9-valent HPV vac-
cine among WWH. Among 167 participants (81% from
sub-Saharan Africa; median CD4+ count, 649 cells/pL;
IQR, 492-831) on ART with suppressed viral load (<400
copies/mL), seroconversion rates for all vaccine geno-
types were noninferior with 2 vs 3 doses in the modified
intention-to-treat (97.7% vs 97.9%; P<.001 for noninfe-
riority) and per-protocol analyses (96.8% vs 98.9%;
P =.57). Antibody titers at month 7 were high in both
arms. Injection-site reactions were significantly less
frequent in the 2-dose group (60% vs 82%; P=.027).
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These findings suggest that a 2-dose 9-valent HPV vac-
cine schedule is immunogenically noninferior to 3 doses
in women with well-controlled HIV, supporting a sim-
plified approach aligned with current WHO guidance.
Cervical cancer screening is a key priority for WWH,
but clinic-based approaches reliant on Papanicolaou
(Pap) smears can limit coverage. Although vaginal self-
sampling (VSS) is gaining traction, urine sampling is a
less invasive and understudied alternative, particularly
for those uncomfortable with genital sampling. Mailhe
and colleagues (Abstract 805) evaluated the acceptabil-
ity and performance of VSS and urine sampling among
WWH in France. Among 201 participants (median CD4+
count, 770 cells/pL), 87% found VSS acceptable, and
74% and 80% preferred VSS and urine sampling, respec-
tively, over clinician-collected cervical samples. Among
167 participants with paired samples, only 1 unsatis-
factory sample occurred for VSS and urine sampling,
respectively. High-risk HPV (HR-HPV) was detected by
VSS in 43.4% of participants. Urine sampling showed
83% agreement with VSS (x = 0.64), and discordant
results were mostly (79%) due to low HR-HPV DNA
levels. These findings suggest that both VSS and urine
sampling are highly acceptable screening approaches
among WWH, but that VSS offers better sensitivity, es-
pecially at low viral loads. Although acceptability is high,
further evaluation of diagnostic performance and cost-
effectiveness is needed before widespread adoption.
Optimizing screening for anal cancer among PWH
remains a challenge due to the low specificity of anal
cytology leading to a large number of individuals re-
quiring unnecessary high-resolution anoscopy (HRA),
which is often unavailable or centralized. Bello-Perez
and colleagues (Abstract 808) evaluated whether ad-
enosine deaminases acting on RNA (ADAR1) mRNA
levels, which are expressed in cervical and other can-
cers, could improve the specificity of screening ap-
proaches and safely reduce the number of PWH with
abnormal anal cytology requiring HRA. In this pro-
spective single-center study, PWH with abnormal anal
cytology (atypical squamous cells of undetermined sig-
nificance, low-grade squamous intraepithelial lesion,
or high-grade squamous intraepithelial lesion [HSIL])
underwent HRA-directed biopsies, and anal samples
were tested for HPV genotypes and ADAR1 mRNA was
quantified. Among 171 participants, 40 (23.3%) had
biopsy-confirmed HSIL. Participants with HSIL had a
higher median number of HPV genotypes than those
without HSIL (5 vs 3; P<.001), and significantly el-
evated ADAR1I mRNA levels (49.4 vs 4.1; P<.0 01). A
model incorporating ADAR1 expression showed good
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discrimination for HSIL (AUC, 0.83; 95% Cl, 0.75-0.92).
Using an ADAR1 threshold of 24.7 and higher, only
22.8% of participants with abnormal cytology would be
referred for HRA, detecting 72.5% of HSIL cases. A com-
bined model using ADAR1 above 4 and HPV genotype
quantification would refer 46.2% of participants while
detecting 95% of HSIL cases. These findings suggest
that ADAR1 mRNA quantification could improve the
efficiency of anal cancer screening in PWH by reduc-
ing unnecessary HRAs, although further evaluation of
accuracy and cost-effectiveness is warranted.

Anal cancer screening is recommended for GBMSM
with HIV age 35 years and older; its value in younger
GBMSM remains under debate. Appelbaum and col-
leagues (Abstract 810) retrospectively analyzed screen-
ing outcomes (2013 to 2023) at a single center among
18- to 34-year-old GBMSM with HIV. Among 216 in-
dividuals (5% with CD4+ count <200 cells/pL; 46% HPV
vaccinated), 127 (58.7%) had at least 1 anal Pap test
(246 total Pap tests). Of the 246 total Pap tests, 19%
were unsatisfactory, and 31% (n=76) showed high-grade
cytologic abnormalities; however, only 30% of these in-
dividuals (n=23/76) underwent HRA, and 14% (n=11/76)
had high-grade dysplasia on biopsy. Two cases of squa-
mous cell carcinoma of the anus (SCCA) were diagnosed
outside the screening window, leading the authors to
question the utility of screening in this age group. How-
ever, low uptake of follow-up procedures and small
sample size limit these conclusions. These findings un-
derscore the need for prospective, adequately powered
studies to clarify the benefits and implementation of
screening in younger populations.

Prior studies have shown that PWH are at an increased
risk of oropharyngeal cancer (OPC) and have poorer
outcomes compared with PWoH, but these differences
may, in part, be confounded by differential patient and
treatment characteristics. To address the potential
limitations of prior studies, Chiao and colleagues (Ab-
stract 125) conducted a matched retrospective cohort
study to evaluate OPC treatment initiation and survival
among adult PWH and PWoH receiving care within the
Veterans Affairs (VA) or Kaiser Permanente California
between 2008 and 2019. PWH and PWoH with OPC
were matched 1:1 on sex, age, race, year of OPC diagno-
sis, stage, and HPV tumor status and followed up from
the time of treatment initiation (chemotherapy, radia-
tion, or surgery) until death, loss to follow up, or censure
(December 31, 2021). Overall, 260 participants were in-
cluded (50% PWH, 52% with CD4+ count <500 cells/pL),
with 20% diagnosed at stage 1 or 2, and 80% stage 3
or 4a/b (69% HPV positive). Treatment initiation within
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180 days (65% vs 72%; P =.17) and median time to treat-
ment initiation (57 days vs 60 days; P=.76) were similar
among PWH and PWoH, respectively; however, mean
survival was lower in PWH (3.4 years vs 3.9 years; P=.03).
In analyses adjusting for potential confounders includ-
ing HPV status, a status of being HIV positive was as-
sociated with higher mortality (hazard ratio [HR], 1.7;
95% Cl, 1.1-2.6; P=.027). Despite similar baseline de-
mographics and treatment uptake, PWH experienced
lower survival. This could be due to tumoral and immu-
nological differences that merit further study.
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CROI 2025 Abstract eBook, available online at
www.CROIconference.org
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Abstract: At the 2025 Conference on Retroviruses
and Opportunistic Infections (CROI), investigators
presented updates on the global HIV epidemic.
Although new HIV infections have been declining
globally, new infections are expanding in Eastern
Europe and central Asia, the Middle East and North
Africa, and Latin America. HIV incidence remains
high among key populations and their partners.
Initiation of oral preexposure prophylaxis (PrEP)
is increasing globally, with 91% of PrEP starts
funded by the US President’s Emergency Plan for
AIDS Relief, and large rises in new HIV infections
are predicted to occur due to international fund-
ing cuts. Several presentations focused on strate-
gies to increase HIV testing, including home HIV
self-testing, couples HIV testing, and use of digital
strategies. Substance use continues to be a driver
of new HIV infections. Implementation of harm
reduction and opiate agonist therapy significantly
reduced new infections among people who inject
drugs in Malaysia, and other person-centered ap-
proaches tailored for people who use drugs are
being investigated. The uptake of PrEP has been
increasing in a number of priority populations;
however, persistence on oral PrEP remains sub-
optimal. Although the use of long-acting inject-
able cabotegravir (CAB-LA) remains low in the US,
several programs have demonstrated high per-
sistence. When provided choice, many individuals
choose CAB-LA over other available options, and
adherence to follow-up injections has been high.
Several interventions to increase PrEP uptake and
adherence show promise, including pharmacy-
based refills and incentives, point-of-care urine te-
nofovir testing with counseling, and use of mobile
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health tools. PrEP with emtricitabine/tenofovir
alafenamide was shown to reduce HIV infections in
cisgender women adherent to PrEP. A single once-
yearly injection with lenacapavir showed promis-
ing pharmacokinetic results and a phase Il trial is
planned. Interest in doxycycline postexposure pro-
phylaxis is high, and real-world implementation
has been associated with significant declines in
bacterial sexually transmitted infections.

Keywords: CAB, cabotegravir, CROI, doxy-PEP,
HIV, lenacapavir, long-acting CAB, preexposure
prophylaxis, PrEP, prevention, STI

Global Trends and Risk Factors for HIV
Acquisition and Transmission

In a plenary presentation, Beyrer (Abstract 17) reported
on the state of the global HIV/AIDS pandemic. He pointed
to several Joint United Nations Programme on HIV/AIDS
(UNAIDS) 2025 targets that were not met, even prior
to the disruptions of the US Agency for International
Development (USAID) and the US President’s Emergency
Plan for AIDS Relief (PEPFAR), with nearly one-quarter
(23%) of people with HIV not on treatment. Additionally,
although new HIV infections have been declining over
the last 2 decades, there were still 1.3 million new HIV
infections in 2023, far short of the 2025 target of fewer
than 370,000 new infections, and HIV prevalence is ex-
pected to continue to rise until 2050. He highlighted 3
areas in which new infections are expanding, including
Eastern Europe and central Asia, the Middle East and
North Africa, and Latin America. Beyrer shared data on
measured HIV incidence from recent HIV prevention
trials. In the ECHO (Evidence for Contraceptive Op-
tions and HIV Outcomes) contraceptive trial in Africa,
HIV incidence was 4.51 per 100 women-years, confer-
ring a lifetime risk of HIV acquisition of 1 in 5 women;
HIV incidence was similarly high (4.3/100 person-years
[py]) among female participants in the placebo arm of
the HIV Vaccine Trials Network 702 study. He pointed
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to data on placebo arm participants in studies over the
last 15 years, showing no reductions in HIV incidence
estimates during this period among female participants
as well as men who have sex with men (MSM) and
transgender persons. In terms of primary prevention
strategies, initiations of oral PrEP have been increasing
globally and were the highest in 2023 to 2024, with 91%
of PrEP starts funded by PEPFAR. In Eastern and South-
ern Africa, there have been 6.4 million people started

Globally, there was a 39%
reduction in new infections from
2010 to 2023 and a 51% reduction
in AIDS-related deaths, although
these reductions are not fast
enough to reach UNAIDS

targets

on PrEP since 2012, with only about 1.5 new HIV infec-
tions for every person started on PrEP on a population
level, a testament to the success of PEPFAR. In contrast,
PrEP uptake has been very low in Eastern Europe and
Central Asia, with an estimated 42 new infections for
every person on PrEP. He pointed to another challenge
that the number needed to treat (NNT) with PrEP in-
creases as the HIV incidence in a region decreases. A
study by Rosenberg and colleagues highlighted policy
tradeoffs between PrEP reach and efficiency in sub-
Saharan Africa, and the high number of individuals that
need to be on PrEP to achieve epidemic control. In Af-
rican women, the NNT is 39 when PrEP is focused on
1% of the population at highest risk and can avert 5%
of new infections, but to avert 95% of HIV cases, PrEP
coverage needs to expand to two-thirds of the popula-
tion (79 million people) where the NNT increases to 213.

Similarly, among African men, the NNT increases from
14 to 219 when coverage increases from higher to lower
risk populations, with 50 million men on PrEP needed to
avert 90% of HIV cases. Given the challenges with im-
plementing PrEP at this scale, he highlighted the need
for an effective HIV vaccine. In the US, HIV incidence
remains high among Black MSM and is decreasing sig-
nificantly among White MSM. Due to the pause on US
foreign assistance, PrEP is now only available for preg-
nant and breastfeeding women in PEPFAR-supported
programs. Modeling studies predict large rises in HIV
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infections as a result of removing PEPFAR-funded PrEP
for key populations in sub-Saharan Africa. In countries
with higher coverages of PrEP funded by PEPFAR, PrEP
interruptions could cause an increase of more than
30% of new infections among female sex workers, 20%
increase among MSM and transgender women, and
15% among people who inject drugs. Beyrer called for
a restoration of PEPFAR and its prevention program,
supporting clinics for key populations and community
partners, restoring National Institutes of Health (NIH),
Centers for Disease Control and Prevention (CDC), and
US Food and Drug Administration functions, and up-
holding human rights.

Imai-Eaton (Abstract 24) reported on immediate
challenges and long-term goals of the HIV response.
Globally, there was a 39% reduction in new infections
from 2010 to 2023 and a 51% reduction in AIDS-related
deaths during this period, although as mentioned in
Beyrer’s presentation, these reductions are not fast
enough to reach UNAIDS targets. He pointed to diverg-
ing progress across global regions, with a 53% reduction
in West, Central, East, and Southern Africa region
from 2010 to 2023, but no change in estimated total
infections outside sub-Saharan Africa. There has been
substantial progress in preventing mother-to-child HIV
transmission; however, reductions have stalled, with
120,000 new HIV infections among children in 2023,
accounting for 9% of total new HIV infections, and
76,000 new AIDS-related deaths among children that
year. Sources of new child infections include mothers

Disruptions to testing and
treatment coverage and
prevention could result in new
HIV infections and AIDS-related
deaths returning to 2005 epidemic
peak levels by 2030 to 2035

who never initiated antiretroviral therapy (ART) or initi-
ated late in pregnancy (57%), mothers interrupting ART
during pregnancy or breastfeeding (19%), and mothers
acquiring HIV during pregnancy or breastfeeding (24%).
Possible interventions include access to antenatal care
with universal HIV testing and ART initiation, male
partner testing and increasing viral load suppression
among men, long-acting injectable PrEP and ART, and
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retention and adherence support. Since 2015, there has
been minimal progress with achieving earlier detection
and treatment of HIV, with a persistent 25% to 40%
with advanced HIV disease (CD4+ count <200 cells/
uL) at the time of diagnosis/ART initiation. He pointed
to how we can efficiently identify and reach people
with effective prevention options. Outside of the Afri-
can region, 80% of infections are occurring among key
populations (MSM, transgender women, people who
inject drugs, sex workers) and their partners, and in
most of these groups, annual new HIV infections has
been increasing. In sub-Saharan Africa, 25% of new
infections are occurring among key populations who
remain disproportionately impacted by HIV. He showed
modeling data that scale-up of both treatment and pre-
vention to their targets will be needed to achieve the
greatest reductions in new infections in Eastern and
Southern Africa. To help with targeting interventions,
he highlighted that 73% of new HIV infections in Africa
occurred in districts with incidence greater than 1 per
1000 per year. He ended with discussing the potential
impact of international funding cuts, and emphasized
that disruptions to testing and treatment coverage and
prevention could result in new HIV infections and AIDS-
related deaths returning to 2005 epidemic peak levels
by 2030 to 2035.

Stevens and colleagues (Abstract 126) compared em-
pirical HIV incidence with UNAIDS estimated incidence
declines in sub-Saharan Africa. Incidence data were in-
cluded from 174 studies mostly in Eastern and Southern
Africa, comprising more than 23,000 infections and 3
million py. Empirical data from studies representative
of the total adult population (including population co-
hort studies and nationally representative household
surveys) were consistent with modeled estimates, and
data from non-representative studies (including inter-
vention trials and studies of pregnant/post-partum
women) showed significantly higher HIV incidence (2.5-
to 3-times higher) than modeled estimates. HIV inci-
dence was significantly higher in key populations than
among matched total population, with an incident rate
ratio (IRR) of 6.55 for female sex workers and IRR of
46.11 for MSM. Across various population cohort stud-
ies, HIV incidence declined 75% to 90% since 2010, with
incidence falling faster among adults aged 15 to 24 years
than those aged 25 to 49 years. Women aged 25 to 49
experienced a growth in proportion of new HIV infec-
tions in Uganda, accounting for 17% of new infections
in 1990 vs 46% in 2023, highlighting the need to ensure
access to HIV prevention services among women over
age 25 years.
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Abrams (Abstract 1121) presented on estimated HIV
incidence in 15- to 24-year-old individuals across 2
rounds of Population HIV Impact Assessments (PHIAs)
in Africa. These nationally representative surveys were

Adolescents and young adults
account for approximately half
of all people newly acquiring HIV
in Eswatini (54%), Malawi (47%),
and Zimbabwe (42%)

conducted in Eswatini, Lesotho, Malawi, and Zimbabwe
from 2015 to 2017 (round 1) and 2020 to 2021 (round
2). Estimated annual HIV incidence did not significantly
decline in any country for 15- to 24-year-old individuals,
although declines were observed among 15- to 24-year-
old females in Lesotho from round 1 to round 2 (1.49
to 0.34 per 100 individuals at risk; P=.02). In the most
recent survey, there were approximately 25,600 ado-
lescents and young adults (AYA) acquiring HIV annually
across the 4 countries, with AYA accounting for approxi-
mately half of all people newly acquiring HIV in Eswatini
(54%), Malawi (47%), and Zimbabwe (42%). These find-
ings highlight the need for more effective and larger
scale prevention efforts among youth.

Also using PHIA data, Heck and colleagues (Ab-
stract 1142) evaluated HIV prevalence in intersecting
subgroups of Southern African women. Among 33,882
women surveyed after 2019 in Eswatini, Lesotho, Ma-
lawi, Mozambique, and Zimbabwe, HIV prevalence was
22% and varied by country. Overall, 48%, 33%, and 19%
of women belonged to 0, 1, and multiple subgroups, re-
spectively, including adolescent girls and young women
(AGYW), currently pregnant and breastfeeding (PBFW),
recent migrant (RM), 1 or more same-sex partnersin
the past 12 months (LGB), or purchased/sold sex in the
past 12 months (SW). HIV was prevalent in all sub-
groups, with higher prevalence often observed among
women in multiple subgroups. AGYW were often in
multiple groupings, and HIV prevalence was greater in
AGYW and PBFW characterized by multiple subgroups
rather than 1. The authors highlight that maximizing
epidemic responses requires reaching and engaging
multiply marginalized women in southern Africa.

Risher and colleagues (Abstract 1141) evaluated
couples-based homophily in HIV testing and treatment
engagement across various countries in Africa. They
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characterized the couples-level HIV care continuum using
data from 21 PHIAs between 2015 and 2023. Among
71,633 couples, 84% were seroconcordant negative,
8.8% seroconcordant positive, and 7.8% serodiscordant
(4.3% female partner with HIV, 3.5% male partner with
HIV). Among seroconcordant couples with HIV, more
couples than expected were both positive but unaware
of their status (4.4-times greater than under random
mixing), and among seroconcordant HIV-negative cou-
ples, individuals who never tested were more likely to
be coupled together (2.9-times greater). Similarly, for
serodiscordant couples, more couples with individuals

HIV incidence was 4.4-times
higher in men with partners who
were female bar and sex workers
in Uganda, yet only 6% of HIV-
seronegative men reported
using PrEP

with HIV but unaware of their status and individuals
without HIV and never tested were observed than ex-
pected (1.7-times greater when female partner with
HIV and 2.4-times greater when male partner with HIV).
These findings suggest that HIV testing and treatment
interventions that target couples as a unit may be ef-
ficient in increasing reach.

Feng and colleagues (Abstract 1122) reported on HIV
prevalence, incidence, and viral suppression among
men who have sex with female bar and sex workers
(FBSWs) in southern Uganda. Among 17,438 male par-
ticipants evaluated in the Rakai Community Cohort
Study between 2013 and 2020, 14% reported engaging
in sex with FBSWs. Men with FBSW partners were older,
had less education and lower incomes, and were never
married, compared with men without FBSW partners.
Baseline HIV seroprevalence was 3.16-times higher in
men with FBSW partners (33% vs 10%; 95% Cl, 2.93-
3.40), which increased with the number and duration of
FBSW partnerships. HIV incidence was 4.37-times higher
in men with FBSW partners than in those without (1.93
vs 0.44/100 py; 95% Cl, 3.04-6.16). Despite this higher
risk for HIV acquisition, only 6% of HIV-seronegative
men reported current PrEP use. The authors recommend
including men with FBSW partners as a key population
in prioritized HIV prevention programs in this region.
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In the same study, Ssekubugu and colleagues (Ab-
stract 1124) reported on contact tracing investigation
of individuals with incident HIV. From 2021 to 2024,
a matched case-control study was nested within the
Rakai Community Cohort Study in which HIV incident
cases were matched 1:1 to HIV-negative controls. Over-
all, 40% of men with an incident HIV infection reported
1 or more female sex worker partner, and male cases
had 16-times higher odds than controls of reporting a
female sex worker partner. Additionally, PrEP use (7%
for FSW and female partners, 2% for male partners) and
contact through assisted partner notification (16% for
FSW and 19% for female partners; 5% for male partners)
was low among partners of incident cases. As many men
had no partner contact details beyond venue informa-
tion, incorporating venue-based partner elicitation into
partner notification could increase the reach of services.

Nakawooya and colleagues (Abstract 1143) reported
on the use of assisted partner notification services in
the Rakai Community Cohort Study in Uganda. Among
16,591 interviewed participants, 495 (3%) reported to
have ever been contacted by partner notification ser-
vices, of whom 383 (77%) reported having been tested
for HIV because of partner notification. Overall, 217
(44%) had HIV, of whom 199 (92%) were virally sup-
pressed. Among the 278 (56%) who tested negative for
HIV, only 17% reported ever using PrEP, and of those
with a history of PrEP use, only half were currently
taking PrEP. The authors recommend targeted PrEP
services to HIV-negative partners contacted by assisted
partner notification.

Owuoth and colleagues (Abstract 1123) estimated
HIV incidence among adults with multiple sex partners
in Kisumu County in Western Kenya, where HIV preva-
lence is more than 4-times the national average. Among
619 participants without HIV (45% female; 47% age 25
years and older) enrolled in a longitudinal cohort study
between January 2017 and August 2021, 11 incident
HIV cases occurred over 1118 py, for an incidence rate
of 9.84 per 1000 py. The HIV incidence rate decreased
during the later follow-up period (13.84/1000 py in year
1vs 5.59/1000 py in year 2), suggesting a beneficial co-
hort effect from routine engagement and education. In
unadjusted analyses, having 4 or more sexual partners
(hazard ratio [HR], 4.39), female sex (HR, 3.44), and
forced participation in sexual activity (HR, 9.15) were
associated with incident HIV infection; however, these
were not statistically significant in multivariate analy-
ses. The authors noted that the unexpectedly low HIV
incidence among sexually active adults in this cohort
could have been a result of effective HIV prevention
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programs or possibly the impact of COVID-19-related
behavioral changes.

Tasaneeyapan and colleagues (Abstract 1125) evalu-
ated risk for recent HIV infections in 9 provinces in
Thailand. Between 2023 and 2024, they introduced a

HIV prevalence was 33% among
transgender women in midwest
Brazil, and 50% evaluated with an
avidity assay had recently acquired
HIV

new surveillance model that combines a rapid test for
recent infection (RTRI) with HIV case surveillance data
(CD4+ count greater than 200 cells/pL) to identify re-
cent infections. Among 152,673 individuals tested for
HIV, 2050 (1.3%) were diagnosed with HIV. Among the
newly diagnosed, 1022 (50%) received an RTRI, and 60
(5.9%) were classified as a recent infection. RTRI cov-
erage among the newly diagnosed was highest among
MSM (87%), followed by people who inject drugs (PWID)
(80%) and those aged 15 to 24 years (68%). The risk of re-
cent infection was highest among MSM (36.8/10,000),
female sex workers (20.7/10,000), and those aged 15
to 24 years (14.1/10,000), and lowest among women
(2.7/10,000) and those aged 50 years and older (2.8/
10,000). Using the same approach, Tanpradech and
colleagues (Abstract 1126) evaluated risk factors for
recent HIV infection among youth in Thailand. Among
709 newly diagnosed youth in the 9 provinces, 64 (9%)
were identified as recent infections. In multivariable
analyses, being single (adjusted odds ratio [aOR], 2.51;
95% Cl, 1.03-7.19) compared with being married and liv-
ing in the Northern region (aOR, 5.80; 95% Cl, 1.66-23.7)
compared with living in the central region of Thailand
were risk factors for recent infection. These findings
highlight the importance of implementing targeted pre-
vention strategies to this particular youth group.
Teixeira and colleagues (Abstract 1108) reported on
HIV prevalence and factors associated with recent HIV
acquisition among transgender women from Midwest
Brazil. HIV prevalence was 35% among transgender
women in Brazil, and HIV incidence ranged from 5.8% to
9.2% in recent studies. Among 440 transgender women
enrolled in 3 cities in Goias, Brazil, the median age was
25 years, 71% self-identified as Black, and none were on
PrEP. HIV prevalence was 33.2% overall, and 50.6% of
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participants (44/87) evaluated using the Limiting Anti-
gen Avidity assay had recently acquired HIV. Transgender
women with recent HIV acquisition were older (mean
age, 28.3 years in those with recent HIV vs 24.7 years in
those with longstanding HIV; P=.041), and those with
longstanding HIV were more likely to have a sexually
transmitted infection (STI) (58% with longstanding HIV
vs 32% with recent HIV; P =.024). In a logistic regression
analysis, there was a borderline association between
older age and higher odds of recent HIV infection (OR,
1.03; 95% Cl, 0.99-10.7, per 1-year increase). In the same
study, Diniz e Silva and colleagues (Abstract 1109) re-
ported on the high burden of HIV among transgender
women in the state capital and rural towns in Central
Brazil. HIV prevalence was similar in the state capital
(32%) vs in small cities (33%). A self-reported history of
an STl was associated with HIV infection in both groups
(adjusted prevalence ratio [aPR], 1.5 for the capital and
2.2 for small cities), whereas group sex was only asso-
ciated with HIV infection in the small cities (aPR, 2.5).
Results from both presentations highlight the need for
targeted prevention interventions, including increasing
PrEP access, for transgender women in this region.
Erly and colleagues (Abstract 1101) assessed the
impact of imprisonment on the risk of HIV, syphilis,
and fatal overdose in Washington state. Baseline inci-
dence rates for these conditions were 2.6- to 10.5-
times higher among jailed individuals than among the
general population in Washington. Incidence rates were

People recently released from
prison had HIV acquisition rates
that were 6.3-times higher than
the general population

higher post-incarceration, and by comparing incidence
rates of each condition before and after incarceration,
they estimated that 4% of fatal overdose, 2% of syphi-
lis transmissions, and 1% of HIV transmission were
attributable to the disruption caused by arrest and in-
carceration. Across all conditions, 55% had evidence of
substance use, 46% were people of color, and 40% re-
sided in census tracts in the lowest income quartile. The
researchers call for targeted interventions in and after
jail for individuals who use substances.

Also in Washington state, Troupe and colleagues
(Abstract 1102) reported on HIV acquisition following
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prison release. Among 58,026 individuals released
from the Department of Corrections between 2010 and
2021, 120 were diagnosed with HIV. This cohort experi-
enced HIV acquisition rates that were 6.3-times higher
than the general population. Among men released from
prison (HIV incidence 31.3/100,000 py), having an opioid
or amphetamine disorder, a drug-related offense, and
less than a high school education was the categoric
cluster that most predicted HIV acquisition (HIV inci-
dence 198.8/100,000 py). These findings highlight that
people released from prison are at elevated risk of HIV
acquisition, and routinely collected data can help iden-
tify high-risk subgroups to prioritize for HIV prevention
programs in prison and upon release.

Bunting and colleagues (Abstract 1105) quantified
new HIV diagnoses following discharge from psychiat-
ric hospitalization. Using data from a commercial claims
database for privately insured Americans from 2004 to
2022, they identified 492,363 individuals with a psychi-
atric hospitalization. The mean age was 33.3 years, the
most common reason for hospitalization was depres-
sion (38.8%), and the average length of hospitalization
was 6.35 days. During the follow-up period, 277 new
HIV diagnoses were identified, with new diagnoses
more common among men (67%), those who were not
married (85%), and those in the Western US (40%).
The median time from discharge to new HIV diagnosis
was 154 days (interquartile range [IQR], 61-243), which
was longest for people hospitalized for depression (171
days; IQR, 77-266) and shortest for people hospitalized
for stimulant use disorder (40 days; IQR, 32-70). The au-
thors suggest that psychiatric hospitals may serve as a
point of contact for HIV screening, preventive counsel-
ing, and coordination of PrEP care.

Wensing and colleagues (Abstract 1127) evaluated
generational dynamics in HIV infections among MSM
in the national observational ATHENA (AIDS Therapy
Evaluation in the Netherlands) cohort. Between 1998
and 2023, a total of 13,307 MSM were diagnosed with
HIV in the Netherlands, with the overall number of diag-
noses decreasing since 2008. Although decreases were
seen in “Boomers” (those born before 1965) and “Gen-X”
(those born between 1965 and 1980), HIV infections in-
creased in “Millennials” (those born between 1981 and
1996) until 2013. From 2015, HIV was observed among
“Gen-Z” (those born in 1997 or later) and accounted for
18% of cases in 2023. “Gen-Z” MSM were more likely
to be diagnosed with recent infection than “Millenni-
als” (46% vs 27%, respectively). Transmission clusters
were identified using HIV-Transmission Cluster Engine
(HIV-TRACE), which was available from 6744 MSM.
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Among the 92 “Gen-Z” MSM with polymerase sequence
data, 48 (52%) had no phylogenetic link to anyone in the
cohort, whereas 44 (48%) were linked to 32 transmis-
sion clusters (11 clusters present before 2015, 21 first
observed after 2015), suggesting that “Gen-Z” MSM are
part of both existing and new transmission clusters.

Bell and colleagues (Abstract 1139) reported on the
geospatial heterogeneity in potential HIV transmission
locations among MSM in Bhopal, India. Between De-
cember 2023 and April 2024, they enrolled 752 MSM
through respondent-driven sampling. Almost all par-
ticipants completed secondary school (99.5%) and were
employed (98%). The overall prevalence of HIV and HIV
viremia was 11.6% and 4.4%, respectively. MSM who
met sexual partners at transportation-related venues
had the highest prevalence of HIV (14.9%) and HIV
viremia (6.5%), and those meeting at commercial loca-
tions had the lowest HIV prevalence (6.8%) and viremia
(3.3%). They identified a 3.88 km? area south of the
1984 Bhopal Gas Tragedy site where 46% of all MSM
with detectable viremia met partners. MSM who met
within 1 km of the gas leak site had a 14% higher HIV
prevalence, 4.3% higher HIV viremia prevalence, twice
as many sexual partners (median, 15 vs 7), and 5.3%
higher inconsistent condom use with causal partners.
These findings suggest that spatially tailored interven-
tions may be efficient in preventing HIV transmission
among MSM in this urban Indian setting.

Cross and colleagues (Abstract 1170) compared the
rate of HIV epidemic growth for countries inside and
outside of existing Gilead voluntary licenses. An exist-
ing voluntary license for tenofovir alafenamide (TAF)
includes 117 countries and covers an estimated 29.6
million people with HIV in countries that constitute
808,900 new HIV infections in 2023. Excluded middle-
income countries (MICs) constitute 4.4 million people
with HIV and 288,189 new infections. From 2010 to
2023, the increase in new infections was 55% in ex-
cluded MICs vs a decrease of 17% for countries included
in the license. As new forms of injectable PrEP, includ-
ing lenacapavir (LEN), have proven superior to oral PrEP
and could have a substantial impact on the global HIV
epidemic if accessible and affordable, the authors em-
phasize the importance of considering the change in
rate of infection in determining country inclusion for
voluntary licensing of LEN.

Imaz and colleagues (Abstract 1128) reported on the
development of an HIV risk prediction model using elec-
tronic health record (EHR) data in Spain. An estimated
7.5% of people with HIV in Spain are unaware of their di-
agnosis, and 49% of new diagnoses are classified as late.
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Using EHR data from Teletron, a European Medicines
Agency registered database with 2.2 million individuals
from the Spanish national health system, they devel-
oped a predictive model to help identify people to test
and uncover undiagnosed HIV and reduce late diag-
noses. The model identified 10 clinical conditions with
the highest predictive value, 6 different age groups, and
sex, and was able to identify more than 70% of HIV cases
through screening less than 4% of a health department-
sized population, and achieved a prevalence rate of 2.6%
or higher, with a number needed to test to identify 1
positive case ranging between 12 and 48 people. When
integrated into EHR systems, this tool could be used to
generate automated alerts and promote proactive test-
ing to reduce missed opportunities for HIV diagnoses.

Zalla and colleagues (Abstract 1116) reported on the
effect of the Ending the HIV Epidemic (EHE) initiative
on racial/ethnic disparities in HIV incidence in the US.
Using the Johns Hopkins Epidemiological and Economic
Model, a dynamic compartmental model of HIV trans-
mission in the US, they modeled the impact of increasing
the HIV testing rate, proportion virally suppressed, and
proportion prescribed PrEP such that EHE targets were
achieved by 2030. Under current epidemic trends with-
out additional intervention, they projected that HIV
incidence in Atlanta, Baltimore, Houston, and New York
would decrease from 21 to 19 infections per 100,000
population by 2035. Under a race-neutral scale-up of
testing, viral suppression, and PrEP, HIV incidence was
projected to decrease by an additional 26%, however
racial disparities would persist, with HIV incidence re-
maining 11.6-times higher among Black and 5.6-times
higher among Hispanic individuals than among other
racialized groups. These findings suggest that interven-
tions that allocate prevention and treatment resources
equitably (rather than equally) are needed to eliminate
racial/ethnic disparities in HIV incidence.

Shook-Sa and colleagues (Abstract 1130) examined
the impact of the HPTN (HIV Prevention Trials Net-
work) 071 (PopART) intervention on HIV in the general
populations of Zambia and South Africa. This trial was a
cluster randomized trial that compared 2 interventions:
(A) combination prevention with universal ART and (B)
combination prevention with ART based on local guide-
lines compared with (C) standard of care. Although the
trial did not demonstrate a difference between arms A
and C when evaluated in a sampled population cohort,
they noted that the HPTN 071 sample under-repre-
sented men, older adults, alcohol users, and employed
individuals compared with the general population.
Leveraging data from 2 probability-based surveys
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representing 4.5 million adults in Zambia and South Af-
rica, they weighted the HPTN 071 sample to match the
population of interest by demographics and HIV risk
factors. With weighting, the risk of HIV over the study
period was lower in arms A and B relative to arm C,
resulting in strengthened effect estimates: risk dif-
ference of 0.10% (unweighted) vs -0.34% (weighted)
forarm Avs arm C and -0.66 (unweighted) vs -1.18
(weighted) for arm B vs arm C. These findings suggest
that the PopART intervention was more protective in
the population of interest than in the trial and highlight
the importance of accounting for selection bias when
analyzing trial results.

Moyo and colleagues assessed the impact of differ-
ent sources of infection in the BCPP/Ya Tsiu universal
test-and-treat trial in Botswana (Abstract 1207). Using

The Together Takemehome HIV
self-test distribution program
helped several US states meet
20% of their annual HIV testing
needs. Among more than 16,000
patients treated for syphilis in
Japan, only 6.2% received

HIV screening

deep-sequenced phylogenetic data from 5114 trial
participants, they inferred directed opposite-sex trans-
mission pairs between trial communities. They found
that most transmissions to trial communities occurred
from non-trial communities (“spillover effects”), which
substantially reduced the impact of the intervention.
They demonstrated that a national application of the
intervention would have reduced transmissions to trial
communities by 59%, compared with the observed 30%
reduction. They suggest that the provision of treatment
as prevention to all communities nationwide would
avert considerably more transmissions.

In the US, 13% of the 1.2 million people with HIV are
unaware of their HIV status. HIV self-testing is a promis-
ing strategy to increase access to HIV testing, reduce
stigma, and is recommended by the World Health
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Organization. In a themed discussion, Sullivan and col-
leagues (Abstract 1178) reported on outcomes from a
national HIV self-test distribution program in the US.
In March 2023, the CDC-funded Together Takemehome
program launched and allowed individuals 17 years or
older to order 1 or 2 HIV self-tests online at no cost.
From March 2023 to September 2024, a total of 297,047
people placed first orders for 1 (16%) or 2 (84%) test kits.
Among 13,722 who completed a follow-up survey, 2.4%
had prior evidence of HIV infection on the post-order
survey, of whom 175 (63%) later used an HIV self-test.
Among the 12,200 without HIV, 88% used an HIV self-
test, and 228 (2.1%) had a positive result, of whom 182
previously reported no evidence of infection. Of these,
107 were tested by a clinician, 67 were diagnosed with
HIV, and 50 initiated ART. Sullivan called for strength-
ening messaging on the need for laboratory testing
following a positive HIV self-test.

Hecht and colleagues (Abstract 1179) estimated the
need for annual HIV testing met by the Together Take-
mehome program. From March 2023 to July 2024, a
total of 315,710 users placed orders with 586,099 test
kits distributed, and the proportion for any HIV test-
ing need met and past-year HIV testing need met was
calculated. For both outcomes, the jurisdiction with the
highest met need was Washington, DC (upper bound,
39%), followed by Puerto Rico, Georgia, Maryland, Flor-
ida, and Mississippi (upper bound, >20%). Additionally, 5
other states in the South, as well as New York, New Jer-
sey, and Nevada, had more than 14% of their estimated
HIV testing need met by this program.

Kantarida and colleagues (Abstract 1199) reported
on characteristics of first-time HIV self-tests using
an online HIV service in Thailand. They launched the
“Stand by You” initiative that included free HIV self-test
kits distributed by mail, online text-based counseling,
education on HIV prevention including postexposure
prophylaxis (PEP) and PrEP, and linkage to care, and
disseminated the program via TikTok ads focused on at-
risk adolescents and young adults. From August 2022
to December 2024, a total of 8234 participants tested
used the program, of whom 57% were first-time testers
(mean age, 25.4 years). Compared with repeat testers,
first-time testers were younger (54% younger than age
25 years vs 39% older than age 25 years; P<.001), less
likely to self-identify as lesbian, gay, bisexual, trans-
gender, queer, intersex, and asexual (LGBTQIA+) (52%
vs 74%; P<.001), less likely to use PrEP (0.6% vs 12.2%;
P<.001) or PEP (1% vs 14%; P<.001), reported lower
rates of condom use, and had a higher HIV positivity
rate (4% vs 2.5%; P<.001). In multivariable analysis,
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having a positive HIV self-test result among first-time
testers was associated with identifying as LGBTQIA+
(aOR, 7.41; 95% Cl, 4.82-11.39), having a history of STIs
(aOR, 1.86; 95% Cl, 1.37-2.53), and being older (aOR,
1.03 per year increase; 95% Cl, 1.01-1.05). These findings
highlight the crucial role of digital platforms in reach-
ing those with no prior testing history and promoting
earlier HIV detection and treatment.

Darbes and colleagues (Abstract 118) described
results on the efficacy of home visits for pregnant cou-
ples to promote couples HIV testing and family health
in Kenya. The Jamii Bora (JB) intervention trained lay
health workers to conduct home visits to support cou-
ples HIV testing and provide counseling focused on
family health and relationships. Overall, 800 couples
enrolled in the study and were randomly assigned to
receive home visits, self-test kits, or standard of care.
Couples HIV testing improved for both the home visit
(aRR, 4.22; 95% Cl, 2.88-6.18) and the self-test arms
(aRR, 3.69; 95% Cl, 2.50-5.45). At follow-up, relation-
ship satisfaction, dyadic trust, couple communication,
and commitment were higher in the home visit arm
(all P<.05). Additionally, maternal viral suppression
was higher in the home visit arm than in the standard-
of-care arm (aRR, 1.07; 95% Cl, 1.03-1.12). In the same
study, Kweena and colleagues (Abstract 1181) reported
on moderators of the JB intervention on couples HIV
testing and counseling uptake in Kenya. They found that
the probability of couples HIV testing was higher among
HIV-negative women than among women with HIV,
with marginal effects of 27% in the home visit arm, 11%
in the self-test kit arm, and 12% in the standard-of-care
arm. Parity was also a moderator of the intervention ef-
fect, in which women with fewer live births were more
likely to test as a couple than those with numerous live
births. These results suggest that other intervention
modalities may be needed to support women with HIV
and those with higher parity with couples HIV testing
and facilitated disclosure.

Ruiz and colleagues (Abstract 1182) evaluated the
effectiveness and population impact of status-neutral
HIV screening focused on the Hispanic community in
Arizona. They integrated opt-out HIV screening with a
status-neutral health screening service that includes
screening for levels of blood pressure, glucose, lipids,
hemoglobin Alc, and body mass index measurements
offered by 3 mobile health units in Arizona. From Octo-
ber 2022 to December 2024, a total of 3008 HIV tests
were administered, with 83% of participants overall and
92% of Hispanic participants being first-time testers.
HIV testing rates increased from 17% to 73% in Tucson
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and 16% to 77% in Phoenix. Knowledge of PrEP was very
low among testers (about 1%). Several benefits of this
delivery model include reduced stigma, incentivized
health, and raised awareness of HIV in the context of
general health.

Wood and colleagues (Abstract 1183) evaluated the
effectiveness of a clinical decision support tool for im-
proving HIV screening across 31 clinics in a pediatric
primary care network. The system included: (1) order
sets with HIV test orders and universal HIV screening
recommendations for patients aged 13 years and older;
(2) an Adolescent Health Questionnaire assessing sexual
activity completed by patients on arrival; and (3) an EHR
best practice alert in the visit note for sexually active
youth reminding practitioners to screen for HIV. In inter-
rupted time series analysis comparing screening rates
before and after intervention implementation, there
were no differences in HIV screening rates for sexually
active youth (OR, 1.11; 95% Cl, 0.79-1.03). The authors
suggest that clinical decision support interventions may
need to be paired with educational interventions, en-
dorsement by leadership, or financial incentives.

King’ori and colleagues (Abstract 1185) reported
on the validation of a national HIV testing eligibility
screening tool in Tanzania. In 2020, Tanzania intro-
duced a 16-item screening tool to assess eligibility for
HIV testing services. From March to June 2024, 23,444
adolescents and adults across 32 health facilities en-
rolled in a validation study comparing characteristics
of the current tool with an optimized tool developed
using logistic regression to identify the most predic-
tive screening questions and optimal weighting, and
HIV self-testing as a screening tool. Overall, 356 (1.5%)
participants were diagnosed with HIV, with higher
prevalence among women (1.7%) and those aged 35
years or older (2.0%). Using the national tool, 22,228
(95%) screened eligible for HIV testing services, with
98% sensitivity but only 5.2% specificity. Slightly fewer
individuals (22,097; 94%) screened eligible using the
optimized tool, with similar performance (98% sen-
sitivity; 5.9% specificity). Using HIV self-testing for
screening resulted in 402 (1.7%) participants eligible
for HIV testing services, including all in whom HIV was
diagnosed (100% sensitivity; 99.8% specificity). These
findings suggest that screening with HIV self-testing
may be more efficient than the 2 screening tools, re-
sulting in fewer individuals screening eligible for HIV
testing services but identifying all people in whom HIV
was diagnosed.

Taniguchi and colleagues (Abstract 1189) reported on
missed opportunities in HIV screening among patients
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tested for syphilis in Japan. Data from the National Da-
tabase of Health Insurance Claims (2011-2020) and AIDS
Surveillance Committee data providing HIV diagnosis
and AIDS case information (2012-2020) were used
for syphilis and testing analysis. Of 295,853 patients
tested for syphilis, only 13,353 (4.5%) completed HIV
screening. HIV screening rates varied by age and were
lowest among the group older than 70 years (4.68%),
despite having the highest number of syphilis tests
(102,580) in this age group. Among the 16,270 patients
who received antibiotic treatment for syphilis, only
6.2% received HIV screening. The rate of advanced HIV
disease was higher in the older age groups, rising from
10% in the group younger than 20 years to 57% in the
group older than 70 years. These results highlight the
need to substantially increase HIV testing rates for all
patients undergoing syphilis testing and treatment, re-
gardless of age.

Wandina and colleagues (Abstract 1190) discussed
the use of machine-aided HIV risk classification to im-
prove HIV testing services across 95 health facilities in
Kenya. Between April 2023 and June 2024, a total of
57,450 individuals tested for HIV were screened using
machine learning, with 4% classified as very high risk,
19% as high risk, 46% as medium risk, and 31% as low
risk. HIV test positivity was 9% for the very high-risk
group, 3% for the high-risk group, and 1% for the me-
dium-risk and low-risk group. In contrast, by following a
counselor manual guided screening tool, 14% of clients
screened eligible with 530,431 clients tested, and only
1.1% tested positive. These findings suggest that ma-
chine-guided HIV risk classification can help improve
HIV identification and efficiency of screening.

Bessler and colleagues (Abstract 1192) evaluated
the performance of the laboratory-based HIV antigen/
antibody (Ag/Ab) testing in the US. Using HIV testing
data among individuals tested by a major commercial
laboratory (Quest Diagnostics) between 2019 and 2023,
a total of 23,944,766 HIV Ag/Ab tests were identified,
with 36.5% performed on men and 63.5% in women.
Overall, the positive predictive value (PPV) was higher
in men (88%) than in women (58%). The PPV was lowest
among those aged 13 to 14 years (28%) and peaked at
89% for individuals aged 25 to 34 years, then declined
to 71% for men 75 years and older. The PPV was 50% for
women of reproductive age (15-44 years), likely due to
near-universal screening among pregnant women, who
overall have low HIV prevalence, and increased to 74%
for women aged 55 to 64 years. These results highlight
the need to conduct the entire recommended HIV diag-
nostic algorithm in those with a positive Ag/Ab test (HIV
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Ab differentiation and in the event of conflicting results,
HIV RNA level) to confirm an HIV diagnosis.

White and colleagues (Abstract 1186) evaluated the
transfusion risk of HIV, hepatitis B virus (HBV) infec-
tion, and hepatitis C virus (HCV) infection in low- and
middle-income countries without nucleic acid testing.
From October 2019 to June 2022, data from 4123 units
of blood collected by the Uganda Blood Transfusion Ser-
vices were tested in real time for HIV, HBV, and HCV
serology on the Abbott ARCHITECT platform, and were
retested using a combination of individual unit nucleic
acid testing and serology. Among units screened sero-
negative with the ARCHITECT device, 8 were potentially
infectious for HIV, 27 for HBV, and 2 for HCV. The preva-
lence of potentially infectious units was estimated to be
195.5 per 100,000 units for HIV, 666 per 100,000 units
for HBV, and 49 per 100,000 units for HCV, which is
many-fold higher than that seen in high-income coun-
tries. The authors call for policies that ensure equitable
access and distribution of donor screening tools to pro-
mote safe blood transfusions globally.

Avelino-Silva and colleagues (Abstract 1191) evalu-
ated HIV serologic reactivity in persons with HIV who
started ART during acute or early stages of infection.
In the RV254 cohort in Bangkok, data on 345 individu-
als with recent HIV acquisition had samples collected
between 96 and 480 weeks after ART initiation. At
ART onset, 48 individuals were Fiebig stage 1, 92 were
Fiebig 2, 148 were Fiebig 3, and 57 were Fiebig 4. Over-
all, 24 (7%) participants had nonreactive Ag/Ab tests,
with 38% nonreactive for Fiebig 1 vs 1% to 4% for Fiebig
stages 2 to 4, with progressively lower signal-to-cutoff
readouts for participants starting ART at earlier Fiebig
stages. These findings confirm earlier studies that ART
initiation at acute/early stages of infection can suppress
Ab reactivity for years following infection and can result
in false-negative serologic diagnostic testing in clinical
settings, including blood donation screening.

Flynn and colleagues (Abstract 1188) assessed the
additional time spent on facility-based and laboratory-
based HIV recent infection surveillance testing per new
patient with HIV in Rwanda and Eswatini. HIV-1 recent
infection surveillance using the Asanté HIV-1 Rapid
Recency Assay (Sedia Biosciences) launched in 2018
in Rwanda and in 2019 in Eswatini. Using time-motion
methodology to observe health care worker work-
flows over a 3-month period, data were collected from
84 patients newly testing positive for HIV in Rwanda
(10 recent, 70 long-term, and 4 control cases) and 76
patients in Eswatini (5 recent, 68 long-term, and 3 con-
trol cases), respectively. Overall, HIV-1 recent infection
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surveillance added an average of 17 minutes to health
care worker duties per patient newly diagnosed with
HIV. Returning recency test results to clients in Rwanda
added up to 16 minutes, and administering a recency-
specific questionnaire in Eswatini added 10 minutes.
The researchers suggest that fully integrating recent
infection surveillance into HIV case surveillance and re-
moving recency questionnaires may further streamline
testing visits.

Violette and colleagues (Abtract 1195) evaluated
preferences for HIV testing technologies in Seattle,
Washington. Between June 2023 and May 2024, they
conducted a mixed-methods study consisting of a dis-
crete choice experiment among 142 individuals (median
age, 32 years; 68% cisgender male; 17% Hispanic/Latinx;
15% Asian; and 30% currently on PrEP) seeking HIV
testing and prevention services at a community test-
ing site or HIV clinic, followed by in-depth interviews
with 20 participants. Accuracy was the most important
test characteristic, and there was a strong preference
for HIV tests with shorter window periods (eg, 2 weeks),
although there was a general lack of awareness of the
window period in the interviews. Faster tests were most
preferred, with similar preference weights for a 20- or
60-minute test time. Fingerstick specimens were the
most preferred, and oral fluid was the least preferred
specimen type. In interviews, participants expressed
confusion about how HIV could be detected but not
transmitted via oral fluid. The authors recommend that
HIV testing device developers should focus on specific-
ity and window period sensitivity while keeping time to
results under an hour.

Le Tourneau and colleagues (Abstract 1118) assessed
HIV testing barriers in structurally vulnerable com-
munities in St Louis, Missouri. Among 129 participants
(median age, 29 years; 48% Black/African American)
who completed a Best-Worst Scaling survey, 70% felt
they did not need an HIV test and 24% reported that
they had never tested. The top 4 most relevant barriers
to HIV testing were not thinking they were at risk for
HIV (mean preference weight [MPW], 13.86), someone
with a medical background not recommending testing
(MPW, 9.97), worry about being stigmatized or shamed
if HIV positive (MPW, 9.65), and fear of testing positive
for HIV (MPW, 9.2). Using latent-class models, 2 under-
lying groups emerged, including “low-risk perceivers”
(67%) who selected low perceived risk for HIV and that
testing had not been recommended by health care
workers, and “stigma avoiders” (33%) who were worried
about HIV stigma and were afraid of being HIV positive.
Additionally, Black participants were more likely to cite
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distrust and lack of peer recommendations as barriers
to testing than White participants.

Patel and colleagues (Abstract 1120) evaluated the
impact of the COVID-19 pandemic on racial/ethnic
and regional disparities in HIV testing. They analyzed
monthly HIV testing rates using data from the Na-
tional Clinical Cohort Collaborative (N3C), the largest
harmonized EHR dataset in the US covering 71 clinical
sites across all census regions. Before the COVID-19
pandemic (January 2018 to February 2020), HIV testing
rates remained stable across all regions and racial/
ethnic groups. During the early phase of the pandemic
(March to August 2020), HIV testing rates dropped sig-
nificantly nationwide, with particularly sharp declines
among the Black population in the US Northeast (decline
of 50.34 tests/10,000 persons). In contrast, the White
population in the Midwest saw a modest decline of 8.19
tests per 10,000 persons. Testing rates fluctuated in
the early pandemic phase before beginning a slow and
uneven recovery during the late pandemic period (Sep-
tember 2020 to December 2022). The Black population
in the Midwest, despite higher prepandemic HIV testing
rates, continued to experience disparities in the recov-
ery period.

In the N’Galy-Mann lecture, Kamarulzaman (Abstract
15) discussed the intersection of drug use, public health,
and policy in Malaysia. Like many countries around the
world, Malaysia had subscribed to the “war on drugs.”

In the first 7 years of implementing
a harm-reduction program in
Malaysia, more than 12,000 new
HIV cases were averted

Through a US NIH Comprehensive International Pro-
gram of Research on AIDS (CIPRA) grant, she was able to
demonstrate the intersection between HIV and drug use
and used it to advocate for HIV prevention programs.
She pointed to data from 2004 indicating that 80% of
PWID in Malaysia injected 3 times a day, 81% shared
needles with more than 5 others, and HIV prevalence
was 70% among PWID. After years of criminaliza-
tion of drug use, stigma was pervasive, even among
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medical students and doctors. She described how 2 al-
lies played an important role in supporting her work to
promote needle exchange programs and opiate agonist
therapy, including the Inspector General of the Police
and a religious scholar who helped garner government
support for harm reduction programs. Due to success
implementation of these programs, there was a marked
decline in new HIV infections due to drug use from
the early 2000s to 2022 in Malaysia. In a study funded
by the World Bank, in the first 7 years of the harm-
reduction program, more than 12,000 new HIV cases
were averted, and by 2050, the program is estimated
to avert 103,717 infections and save 909 million Ma-
laysian Ringgit (approximately $205 million) in health
care costs. Despite this success, the laws in Malaysia
have not changed. If found to be in possession of drugs
or have a positive urine drug test, an individual could be
put in jail for 2 years or more. A study done with Altice
demonstrated that compulsory detention centers do
not work — people who leave detention centers relapse
very quickly, with 50% relapsing within one month. The
median time to relapse in this setting is 31 days vs 352
days for those in community-based treatment. UNAIDS
has called for closure of these compulsory centers, but
they continue to proliferate.

Despite scientific evidence of the effectiveness of
drug use treatment, the approach to drug use continues
to be dominated by punitive and coercive policies and
practices, with drug use or possession being considered
a criminal offence in about 40% of 94 countries where
data are available. Prisons are overcrowded and are
sites of infectious diseases outbreaks. She noted that
8% of people who use drugs have active tuberculosis in
one prison, with late initiation of treatment. When people
leave prison, there a high risk of death, due to overdose,
HIV-related complications, and despair. A study showed
prescribing methadone in prison increases linkage to
care after release. Unfortunately, many people who need
access to harm reduction and opiate agonist treatment
around the world do not have access. In March 2019, a
joint statement from the UN endorsed decriminalization
of possession and use of drugs, and several countries are
now moving in that direction. She ended by highlighting
the Helping to End Addiction Long-term (HEAL) Initia-
tive, an NIH-funded cluster randomized trial testing an
intervention featuring community engagement and co-
alition forming, and implementation of evidence-based
practices, including medications for opiate use disorder,
harm reduction services, stigma reduction campaigns.
This study is being implemented in 67 communities in
4 states heavily impacted by the opioid crisis in the US.
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Shoptaw and colleagues (Abstract 183) described the
preliminary efficacy of integrated strategies for PWID
enrolled across 5 US sites in the HPTN 094 study. This
study randomly assigned PWID with an opiate use dis-
order to 26 weeks of “1 stop” integrated health services
supported by peer navigation delivered via a mobile unit
vs peer health navigation only. The study enrolled 409

The HIV incidence rate among
daily methamphetamine users
who reported unstable housing
was 8 per 100 py

people without HIV (PWoH) and 38 people with HIV
(PWH), more than half of whom were marginally housed
or experiencing homelessness. Study retention was
high, with 86% of PWH and 82% of PWoH completing
their 26-week visit. At this visit, there was no difference
in the proportion of participants using medications for
opiate use disorder (7.4% intervention vs 7.8% active
control) or PrEP use (5.4% intervention vs 2.9% active
control). However, there was a 70% reduction in all-
cause mortality at 6 months in the intervention arm
(3 deaths; incidence rate, 2.8 deaths/100 py) vs active
control arm (10 deaths; incidence rate, 9.7 deaths/100
py), resulting in an estimated HR of 0.30 (0.08-1.08;
P=.067), which was a nonstatistically significant sig-
nal. These findings support additional implementation
science follow-on studies of this care delivery model
for PWID.

Chan and colleagues (Abstract 1144) reported on
methamphetamine use and group sex among MSM with
acute HIV infection (AHI) in Bangkok, Thailand. From
2009 to 2023, 726 individuals with AHI enrolled in the
RV254 study. More than a fifth of participants reported
methamphetamine use and group sex prior to AHI.
Compared with nonusers, methamphetamine users had
higher frequencies of group sex (51% vs 17%; P<.001),
previous syphilis (38% vs 23%; P=.035), and any PrEP
use (17% vs 6%; P=.022). Additionally, there was an in-
crease in detection of concurrent syphilis and hepatitis
C virus infection particularly among methamphetamine
users, highlighting the need for integrated services to
address substance use, HIV, and STls.

Javanbakht and colleagues (Abstract 1145) examined
the impact of housing instability and methamphetamine
use on HIV incidence in a longitudinal cohort of 274
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racial and ethnic minority men in Los Angeles, California.
Overall, 47% identified as Black/African American and
38% Hispanic/Latine; 34% reported unstable housing;
and 32% reported methamphetamine use in the past 6
months at baseline. Based on regression analysis, both
daily methamphetamine use (HR, 5.0; 95% Cl, 1.8-13.7)
and unstable housing (HR, 3.0; 95% Cl, 1.3-7.4) were in-
dependently associated with HIV seroconversion. The
HIV incidence rate was 2.7 per 100 py among daily meth-
amphetamine users with stable housing, 2.3 per 100 py
for nonusers with unstable housing, and highest among
daily methamphetamine users who reported unstable
housing (8.0/100 py; 95% Cl, 3.3-16.2), highlighting
a synergistic effect. The authors conclude that inter-
vening on both housing instability and substance use
concurrently is crucial for reducing HIV transmission.

Loeb and colleagues (Abstract 1148) evaluated the
impact of residing or injecting in testing center catch-
ments on HIV testing in Churachandpur, India. Free HIV
testing has been available in India through government-
supported integrated care and testing centers (ICTCs),
and beginning in 2013, PWID-focused integrated care
centers (ICCs) were established to provide free HIV
testing along with other services, including medica-
tion for opioid use disorder. Among 752 PWID recruited
through respondent-driven sampling from November
2022 to February 2023, the median age was 27 years,
84% reported injecting daily in the past 6 months, and
72% did not self-report with HIV. Overall, 66% reported
living or regularly injecting within a catchment area for
the ICCs, and 70% were within the catchment for ICTCs.
Being within a 30-minute walking catchment of an ICC
doubled the odds of testing within the past 6 months
(aOR, 1.97; 95% Cl, 1.03-3.76), however being in close
proximity to an ICTC did not significantly increase the
odds of testing (aOR, 1.51; 95% Cl, 0.80-2.84). These
findings suggest that centers specifically oriented to-
ward PWID may facilitate HIV testing.

As alcohol use is a risk factor for nonretention in HIV
prevention and care, Ayieko and colleagues (Abstract
1301) evaluated the impact of person-centered care
on status-neutral outcomes among persons with al-
cohol use in East Africa. Among 47,844 adults enrolled
in the Sustainable East Africa Research in Community
Health (SEARCH) trial and screened for HIV, 10% had
HIV, and 18% reported any alcohol use in the past 3
months at baseline. PWH who had or were at risk for
viral non-suppression were referred to the Life Events
Assessments Program (LEAP), which included brief al-
cohol counseling for those with unhealthy alcohol use;
people without HIV but reporting HIV risk and were
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referred to Dynamic Choice Prevention (DCP), which
offered biomedical prevention product choice, clinic or
off-site visits, and self- or clinician-based HIV testing.
Among 661 people with HIV, alcohol use was associ-
ated with increased risk of untreated HIV (aRR, 1.6) and
a decreased likelihood of viral suppression (aRR, 0.6) at
baseline. At 1 year, 66% of participants were retained,
and 90% were virally suppressed, with no significant as-
sociations between alcohol use and retention (relative
risk [RR], 1.0) or viral suppression (RR, 0.8; 95% Cl, 0.5-
1.2). Among the 43,128 persons without HIV at baseline,
alcohol use was associated with self-reported HIV risk
(aRR, 2.3; 95% Cl, 2.1-2.5). Among the 2260 participants
who received the DCP intervention, 48% were retained
at year 1. There was no significant association between
alcohol use and reported HIV risk (aRR, 1.0) or retention
in DCP (aRR, 1.0) at 1-year follow-up. These findings
suggest that person-centered interventions may miti-
gate the risks of alcohol use among people with or at
risk for HIV.

Coelho and colleagues (Abstract 1302) reported on
depression and suicide risk among sexual and gen-
der minorities in the ImPrEP CAB (Implementation of
Pre-exposure Prophylaxis of Injectable Cabotegravir)
Brazil study. Among 1200 participants (91% MSM; 62%
aged 25 to 30 years; 61% non-White) enrolled and re-
ceived a long-acting cabotegravir (CAB-LA) injection,
11% had moderate/severe depression on the Patient
Health Questionaire-9 and 9.6% had suicide risk using
the Columbia-Suicide Severity Rating Scale. Transgen-
der women had higher rates of depression (24.2%) and
suicide risk (16.7%) than cisgender MSM (9.9% rate of
depression; 8.9% rate of suicide risk), and transgender
men had the highest rate of depression and suicide
risk (30.8% for both). Depression and suicide risk were
greater in those with less than 12 years of education
(16.1% and 12.5%, respectively), and suicide risk was
highest among those aged 18 to 20 years (21.8%). These
findings underscore the need to integrate mental health
interventions into PrEP programs.

Jaetoo and colleagues (Abstract 1300) evaluated the
impact and cost-effectiveness of screening and treat-
ment for alcohol use and depression as strategies
to reduce HIV burden in KwaZulu-Natal, South Africa.
Using an HIV compartmental transmission model,
they compared prevention as usual with scale-up of
screening and treatment for alcohol use disorder (AUD)
and major depressive disorder (MDD) using the Alcohol
Use Disorders Identification Test (AUDIT-C) and Pa-
tient Health Questionnaire-9 for screening. Treatment
included culturally tailored motivational interviewing
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and problem-solving therapy for AUD, and cognitive
behavioral therapy for MDD. AUD accounts for 28.3%
of new HIV infections, and MDD accounts for 11.8% of
new infections, together accounting for 33.6% of new
infections in KwaZulu-Natal. Screening and treatment
for AUD could reduce new infections by 14.3% at $2000
per infection averted and $2900 per quality-adjusted
life year (QALY), and screening and treatment for MDD
could reduce new infections by 5.8% at $1900 per infec-
tion averted and $2600 per QALY. Combined AUD and
MDD interventions could reduce new infections by 25.8%
at $1600 per infection averted and $2500 per QALY. The
most efficient groups to target for the interventions in-
clude female sex workers ($450/infection averted and
$620/QALY), MSM ($880/infection averted and $1220/
QALY), and adolescent girls and young women ($950/
infection averted and $1320/QALY). These results dem-
onstrate the cost-effectiveness of integrated AUD and
MDD screening and treatment for priority populations
in KwaZulu-Natal.

The PURPOSE-1 (Pre-Exposure Prophylaxis Study of
Lenacapavir and Emtricitabine/Tenofovir Alafenamide
in Adolescent Girls and Young Women at Risk of HIV
Infection) study was the first randomized clinical trial
(RCT) in which the efficacy of TAF coformulated with
emtricitabine (FTC) for protection against HIV acqui-
sition was tested in cisgender women. Kiweewa and

In the PURPOSE-1 study, the
odds of HIV acquisition were
89% lower among women who
took 2 or more pills of TAF/FTC
per week

colleagues (Abstract 194) assessed the efficacy of TAF/
FTC in women in PURPOSE-1, based on adherence rates
to daily oral PrEP. TAF/FTC was not statistically differ-
ent from background rates of HIV infection nor against
tenofovir disoproxil fumarate (TDF) coformulated with
FTC. However, adherence to daily oral PrEP in this study
was poor: a 10% random subsample of tenofovir (TFV)
in dried blood spots indicated that at 8 weeks, only 67%
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of women took 2 or more pills per week, dropping to
16% by week 52. Retrospective testing indicated that
only 2 of the women who seroconverted had high levels
of TFV. One of these women had likely transmitted drug
resistance with both a K65R (resistance to TFV) and a
M184V (resistance to FTC) as well as a nonnucleoside
analogue reverse transcriptase resistance mutation.
The other woman had declining TFV levels. Their analy-
sis found the odds of HIV acquisition was 89% lower

It took more than 24,000 HIV
RNA level test results to uncover
4 true positives in HPTN 084

among women who took 2 or more pills per week (OR,
0.11; 95% Cl, 0.012-0.49; P =.0006). This suggests that
TAF/FTC could be an effective prevention tool in women
with moderate to high adherence.

Hanscom and colleagues (Abstract 193) presented an
elegant analysis to determine the plasma concentration
of CAB-LA from the HPTN 083 study that determined
the superior efficacy of CAB-LA compared with oral
TDF/FTC among MSM and transgender women. Having
4-times the protein-adjusted 90% inhibitory concen-
tration (PA-1Cy,) provided 93% protection against HIV
acquisition (95% Cl, 77-98), and that having CAB-LA
concentrations that were 1 or more times the PA-ICqq
but less than 4-times the PA-1Cy, provided 79% protec-
tion (95% Cl, -20 to 96). These targets may be helpful in
future studies of other formulations of CAB-LA, such as
a formulation under development that would be given
every 4 months.

Delany-Moretlwe and colleagues (Abstract 195)
evaluated the utility of RNA screening in the HPTN 084
study, an RCT that demonstrated the superiority of
CAB-LA over TDF/FTC in preventing HIV acquisition in
cisgender women. Data from the HPTN 083 and 084
studies demonstrated that persons acquiring HIV while
on CAB-LA may experience delayed seroconversion. In
the open-label extension of HPTN 084, where women
were allowed to choose whether to receive CAB-LA or
TDF/FTC, 78% of the women chose CAB-LA. For the
open-label extension, in addition to screening using
rapid HIV Ab tests and laboratory-based Ag/Ab tests,
RNA screening was performed at visits every 8 weeks.
A total of 1927 women on CAB-LA had more than 20,000
RNA tests and 535 women on TDF/FTC had nearly 4000
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RNA tests. Of all of these, 8 persons were confirmed to
have acquired HIV, of whom 4 had had an isolated RNA
positive test; 3 of these had received CAB-LA and 1 had
received TDF/FTC. For those on CAB-LA, quantitative
testing could not differentiate true from false positives.
But, 77 additional persons with at least 1 reactive test
were later determined to be HIV uninfected, including
12 with an isolated HIV RNA positive test. That means
that 3-times as many people had false-positive RNA
test results than true-positive test results (12 vs 4,
respectively), and it took more than 24,000 RNA tests
to uncover 4 true positives. In addition, of the 12 false
positives with an isolated positive RNA test, 5 (42%)
ended up having injection delays of more than 10 weeks
while sorting out their HIV infection status, leaving
them susceptible to acquiring HIV. The authors suggest
that consideration be given to the costs and risks as-
sociated with HIV screening for people on CAB-LA. An
earlier analysis from Landovitz! and colleagues in HPTN
083 in MSM and transgender women found a positive
predictive value of HIV positive RNA tests to be only 9%,
suggesting that RNA screening may cause more harm
than good for the overall population using CAB-LA be-
cause of its high efficacy.

Tao and colleagues (Abstract 1348) discussed data on
socioeconomic disparities and geographic variations in
PrEP practitioners throughout the US using the IQVIA
Longitudinal Access and Adjudication Dataset claims
database. Using data from 2021 to 2023, they found
that PrEP was most commonly prescribed by nurse
practitioners or physician assistants (37%) and fam-
ily physicians (30%). Overall, 65% of clinicians worked
in neighborhoods with mostly White people and only
13% worked in low-income neighborhoods. The ratio
of clinicians who offer PrEP to people using PrEP was
low in Southern states and Ending the HIV Epidemic
regions, suggesting these places do not have enough
clinicians offering PrEP.

Ma and colleagues (Abstract 1350) reported on PrEP
uptake among Latinx and Black transgender women in
Los Angeles from 2019 to 2023. They found that the
proportion of Latinx transgender women using PrEP
increased from 23% to 42% over that period, but PrEP
use remained relatively level for Black transgender
women (21%-19%). These data suggest that prevention
efforts targeting Latinx communities appear to have
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been effective, but that the lack of progress among
Black transgender women points to the urgent need

The proportion of Latinx
transgender women using PrEP

in Los Angeles, California, increased
from 23% to 42% from 2019 to
2023 but PrEP use remained level
(21% to 19%) among Black
transgender women

for racially and culturally tailored interventions for
this population.

Hoover and colleagues (Abstract 1216) used Mar-
ketScan data to evaluate adherence to CDC testing
guidelines at initiation and follow-up of oral PrEP and
CAB-LA. Using data from 2022 and 2023, only 38% of
more than 35,000 oral PrEP users received laboratory-
based HIV testing at initiation and only 56% of more
than 12,000 individuals with a follow-up prescription
had laboratory-based HIV testing. Only 55% of 453 CAB-
LA PrEP users received laboratory-based HIV testing at
initiation and 82% received laboratory-based HIV test-
ing at follow-up. Adherence to testing for bacterial STls
was less than 40% for both oral and CAB-LA PrEP but
was substantially higher (66%-83%) for individual STls
at follow-up. The authors concluded that although some
PrEP users may have received HIV testing with a point-
of-care test, the CDC recommendation is to confirm the
result with laboratory-based testing. They suggest that
clinical decision supports using automated laboratory
order sets could improve adherence to CDC guidelines.

Every 3-month testing for HIV and STls and in-clinic
visits can be burdensome. To evaluate whether less
frequent monitoring (every 6 months) and online me-
diated monitoring (vs clinic-based monitoring) would
be noninferior to traditional clinic-based monitoring
every 3 months on self-reported adherence, Bruinder-
ink and colleagues (Abstract 1206) conducted a 2x2
factorial, open-label, multicenter, randomized, con-
trolled, noninferiority trial at 4 sexual health clinics in
the Netherlands. In total, 469 participants were ran-
domly assigned to either in-clinic or online-mediated
monitoring and to monitoring every 3 or 6 months. In
evaluating the number of condomless anal sex acts with
a casual partner not covered by PrEP, they found that
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monitoring online and every 6 months were both non-
inferior to traditional monitoring every 3 months. The
authors suggest that this less intensive monitoring can
be implemented.

Huang and colleagues (Abstract 1200) evaluated the
persistence of oral PrEP use in the US based on the
IQVIA Real World Data database of commercial pre-
scriptions. They evaluated persons aged 16 years and
older who were newly prescribed oral PrEP for more
than 30 days, and compared the 2017 to 2018 cohort
with the 2021 to 2022 cohort, following up on each for
12 to 36 months after initiation. Of 183,584 new PrEP
starts in 2017 to 2018, median duration of oral PrEP use
was only 4 months (IQR, 1-12 months), and only 42.4%
persisted for 6 months. The data for the 321,224 new

Median duration of PrEP use in
the US was only 4 months in 2017
to 2018 and only 3 months in
2021 to 2022

PrEP starts in 2021 to 2022 was no better: the median
duration on PrEP was only 3 months (IQR, 2-10) and
only 37.9% persisted for 6 months. Factors associated
with nonpersistence across cohorts included being fe-
male (aHR, 1.62); being younger than those aged 55 to
64 years (16—24 years: aHR, 1.65; 25-34 years: aHR 1.28;
35-44 years: aHR 1.10; 45-54 years: 1.02); being Black
(aHR, 1.18), Hispanic (aHR, 1.09), or other race/ethnicity
(aHR, 1.05) compared with White; having public health
insurance (aHR, 1.35), or paying cash (aHR, 1.63) com-
pared with commercial health insurance; and being in
the Northeast (aHR, 1.03), South (aHR, 1.06), or West
(aHR, 1.08) compared with the Midwest. The 2021-to-
2022 cohort was also more likely to not persist (aHR,
1.06) compared with the 2017-t0-2018 cohort. The
authors recognized that the decline in persistence (de-
fined as continuous PrEP use until a gap of more than
30 days) might reflect the increased use of on-demand
PrEP or transition to injectable PrEP.

Almost 20% of all new HIV diagnoses in 2022 were in
youth less than 25 years old, yet there are few data on
PrEP uptake in youth. Venturelli and colleagues (Abstract
1076) used the Marketscan Commercial Claims data-
base to evaluate PrEP uptake among US youth aged 13
to 21 years meeting a PrEP indication from 2018 to
2022, based on International Classification of Diseases
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(ICD)-10 codes for gonorrhea, chlamydia, syphilis, or
high-risk sexual behavior. In a multivariable analysis,
factors associated with PrEP fill included male sex
(aHR, 15.6); aged 18 to 19 years (aHR, 2.82), and aged
20 to 21years (aHR, 3.38) compared with 13 to 17 years;
year of PrEP indication 2019 (aHR, 1.24), 2020 (aHR,
1.17), 2021 (aHR, 1.59), 2022 (aHR, 1.64) compared with
2018; ICD-10 code of high-risk sexual behavior (aHR,
2.36), syphilis (aHR, 4.52), or gonorrhea (aHR, 2.47);
mental health condition (aHR, 2.00), and substance

US urban PrEP users traveled a
median distance of 6.2 miles to a
practitioner; rural PrEP users
traveled a median of 36.0 miles

use (aHR, 0.66). Of note, there was no significant as-
sociation with coming from a state with minor consent
laws for HIV treatment but there was a significant as-
sociation in those coming from states with strong legal
protections as measured by the LGBTQ+ equality index
(aHR, 1.36). The authors also found that family medicine
physicians prescribed PrEP in approximately 5-times
greater numbers than pediatricians. These data suggest
that prescribing may be increasing over time, but that
more work may need to be done to train pediatricians
and in states with less progressive laws. Mann and col-
leagues (Abstract 1077) used IQVIA Real-World Data to
evaluate the types of PrEP taken up by those aged 13 to
24 years from 2019 to 2023. The annual number of ado-
lescents and young adults prescribed PrEP increased
from 14,209 in 2019 to 66,612 in 2023. In 2023, only
2.3% of prescriptions were for CAB-LA, although the
number had doubled from 2022.

Zhu and colleagues (Abstract 1223) discussed data
comparing urban with rural PrEP users in the US in
2023 using IQVIA Real-World Data. They reported that
in 2023, more than 472,000 urban PrEP users were pre-
scribed PrEP by more than 86,000 practitioners; more
than 28,000 rural users were prescribed PrEP by more
than 16,000 practitioners. Urban PrEP users were more
likely to receive care from a physician (58.8%) but rural
users were more likely to receive care from a nurse
practitioner or physician assistant (56.3%). Urban PrEP
users traveled a median distance of 6.2 miles; rural PrEP
users traveled a median of 39.0 miles to an urban

Published May 21, 2025 © |IAS-USA

Epidemiology and Prevention of STls

clinician and 36.0 miles to a rural clinician. The au-
thors concluded that lack of convenient access may
be a barrier to PrEP use among rural populations, and
that PrEP delivery models that use telehealth and local
pharmacies may be able to improve access.

Espinoza and colleagues (Abstract 1231) described
data on breakthrough infections in a PrEP program in
British Columbia. From 2018 through 2023, more than
12,000 persons were prescribed PrEP, 96% of whom
were cisgender men and 84% of whom had no prior PrEP
experience. Over 6 years of follow-up, 73 MSM serocon-
verted with an incidence of 0.19 per 100 py. Based on
dispensing records, only 5 (7%) had a PrEP medication
supply at the time of diagnosis, and 37% were diag-
nosed 18 months after their prescription run-out date.
Persons who seroconverted were more likely to have a
higher HIRI-MSM risk score (41% vs 19%; P <.001); use
substances (16% vs 2%; P <.001), have syphilis infec-
tion during follow-up (32% vs 9%; P<.001), and to have
fewer days covered by PrEP medication (median 22% vs
60%; P<.001). Although overall incidence in this cohort
was low, the authors call for strategies to improve per-
sistence among those with ongoing risk.

Lindsay and colleagues (Abstract 1217) reported on
a program whereby HIV-negative incarcerated per-
sons in Zambia were offered PrEP and followed up for
12 months from incarceration through release into the
community. Of 706 persons approached for this project,
326 (46%) began PrEP. Those initiating PrEP were more
likely to be sentenced vs awaiting trial (OR, 1.7), had pre-
viously heard of PrEP (OR, 2.4), had greater worry about
acquiring HIV in prison (OR, 1.2), self-reported an STl in
the previous 3 months (OR, 2.6), and reported condom-
less sex (OR, 1.5). Of those who declined PrEP but had a
follow-up visit, 13% chose to initiate PrEP later. Of 198
who initiated PrEP at enrollment with at least 1 follow-
up in the community, 34% had at least 1 PrEP refillin the
community with a median of 8.9 months of follow-up
from enrollment. Persons who reported they had been
sexually active in the past 3 months were significantly
less likely to have received a community refill (aOR,
0.38), and people who reported that they were neutral
or less likely to acquire HIV than their peers were more
likely to get a community refill (aOR, 5.78). In addition,
only 24% of those reporting to persist on PrEP had urine
TFV levels consistent with adequate adherence. This
suggests that this vulnerable population may need in-
terventions to reduce their risk of HIV acquisition.

PrEP in Thailand is offered as a daily regimen, and one
of the main priority populations is MSM with frequent
condomless sex. Salvadori and colleagues (Abstract
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1225) point out that MSM with less frequent risk may
not be offered PrEP. The authors tested MSM 18 years or
older at 4 anonymous testing sites in northern Thailand
and excluded those already diagnosed with HIV or on
PrEP. They categorized men as having frequent (more
than 6), infrequent (1-6) or no (0) condomless sex acts
in the past 3 months. HIV prevalence was measured by
confirming positive rapid Ab tests, and HIV incidence
was estimated using an HIV limited Ag avidity assay.
Among the frequent group, HIV prevalence was 7% and
estimated incidence was 4 per 100 py. Among the in-
frequent group, HIV prevalence was 10% and estimated
incidence was 11 per 100 py. Even among the group re-

At 2 large integrated health
care systems in the US, CAB-LA
accounted for only 0.8% of all
PrEP prescriptions

porting no condomless sex in the past 3 months, HIV
prevalence was 5% and estimated HIV incidence was
4 per 100 py. The authors recommend that all MSM
should be offered PrEP, including event-driven PrEP for
those with less frequent sexual contact.

Several presentations focused on PrEP roll-out with
CAB-LA. Traeger and colleagues (Abstract 191) dis-
cussed data on CAB-LA rollout at 2 large integrated
health care systems serving more than 5.4 million
health plan members combined. CAB-LA was licensed
as PrEP in December 2021 and rolled out in Kaiser Per-
manente (KP) Northern California in May 2022 and in
KP mid-Atlantic (Washington, DC, Maryland, Virginia) in
March 2023. They extracted data from the EHR system
from December 2021 through June 2024. Of 23,311 PrEP
users, only 180 (0.8%) were prescribed CAB-LA. Com-
pared with oral PrEP users, CAB-LA users were less likely
to have commercial insurance (82% vs 89%; P =.04) and
more likely to be Black (19% vs 10%) and Latino (34% vs
24%; P <.001); to have had a previous bacterial STI (45%
vs 28%; P<.001); and to have hypertension (22% vs 13%;
P <.001). Of CAB-LA users, 24% had no prior history of
oral PrEP. Most CAB-LA injections were on-time (87%)
or early (10%), with only 4% being late. Persistence was
88% at 6 months and 75% at 12 months, with 34% of
those discontinuing going onto oral PrEP with no HIV
infections seen. The authors concluded that although
CAB-LA uptake is quite low in these health plans, they
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seem to be reaching an underserved population with
high adherence and persistence.

Khan and colleagues (Abstract 196) described data
from the PILLAR (A Study Evaluating Implementation
Strategies for the Delivery of Cabotegravir in Low and
High-Volume PrEP Site in the United States) CAB-LA
demonstration project at 17 sites across the US. Of 201
cisgender and transgender MSM participants who en-
rolled, 26% were Black, 38% were Latino, and 6% were
transgender men, exceeding their target goals. Overall,
22% had no oral PrEP use in the last 6 months, suggest-
ing that CAB-LA can increase the population of people
on PrEP. At 12 months of follow-up, 72% completed all
injections with an additional 3% receiving oral CAB or
other PrEP during the hiatus. Of those receiving injec-
tions, 85% received their injections on time (+ a 7-day
window) by 12 months. Only 5% discontinued because
of an adverse event related to CAB-LA, most commonly
injection-site pain (3%). On survey, 94% stated that they
did not find the every-2-month visits difficult. There
were no detected seroconversions throughout follow-
up. The authors cite the high adherence and persistence
along with high efficacy in this real-world setting as evi-
dence that CAB-LA is feasible to roll out among diverse
populations.

Loubriel and colleagues (Abstract 1344) reported on
CAB-LA discontinuations at a peer specialist-led pro-
gram in Washington, DC. Of 130 CAB-LA PrEP users,
67% were adherent to the 14-day window (of whom
half adhered to the 7-day window) and 23% discon-
tinued CAB-LA by 9 months (the sixth injection visit).
In a multivariable model including race, ethnicity, age,
sex, being an MSM, and insurance status, Black CAB-LA
users were significantly less likely to discontinue CAB
than White CAB-LA users (aOR, 0.24). Adverse effects
(43%) and insurance coverage gaps (23%) were the
most common causes of discontinuations. Of those
who discontinued CAB but remained at risk for HIV,
93% (27 of 29) were transitioned to oral daily or on-
demand PrEP. The authors pointed out concerns with
insurance coverage gaps as undermining CAB-LA im-
plementation efforts.

LoVullo and colleagues (Abstract 1351) presented
data from early PEPFAR implementation of CAB-LA
at 110 facilities in 45 districts across Zambia, Malawi,
Zimbabwe, Eswatini, and Ukraine in 2024. There were
6623 individuals who initiated CAB-LA from February
to September 2024, with a 2-fold increase from July to
September compared with the previous quarter. Of the
5811 clients eligible for a second dose of CAB-LA, 75%
returned after 1 month. The authors found these data to
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be promising and suggested the importance of expand-
ing PrEP options and scale-up of LA agents.

LaBrot and colleagues (Abstract 1292) modeled
the impact of PrEP use on new sexually acquired HIV
infections in the US. They predicted that use by 1 mil-
lion and 10 million persons would prevent about 4200
and about 15,900 cases, respectively, when distributed
optimally. They suggest that increases in PrEP uptake,
substantially beyond prior CDC targets may be required
to achieve HIV elimination goals. However, Scott and
colleagues (Abstract 1295) modeled ways to achieve the

The only strategy that would
meet the EHE goals in the next
20 years would be increasing
combined testing and care with
increased PrEP among MSM at
higher risk

EHE goal of 90% reduction in HIV acquisition by 2030
among US MSM. In their model, the status quo would
not meet these goals. The most successful individual in-
tervention would be to increase engagement in HIV care
to 98% at 2 years, which would achieve a 67% reduction
in transmission. The only strategy that would meet the
EHE goals in the next 20 years would be increasing com-
bined testing and care with increased PrEP among MSM
at higher risk. In this model, a 90% reduction could be
achieved by 2038.

Naidoo and colleagues (Abstract 1354) reported on PrEP
preferences among 1326 HIV-negative women 15 years
or older in 22 public health clinics in Lesotho, South
Africa, Uganda, and Zimbabwe. In stage |, participants
were offered oral PrEP or the monthly dapivirine vaginal
ring. In stage Il, they were also offered CAB-LA. Among
808 women enrolled in stage |, 62% switched to CAB-
LA in stage Il, and among 518 new enrollees in stage
I, 86% chose CAB-LA. Overall, CAB-LA was chosen by
71%, followed by oral PrEP (20%), vaginal ring (7%),
and no method (2%). In multivariable analysis, CAB-
LA was more likely to be chosen by sex workers (aOR,
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1.6; P <.001), persons with multiple partners (aOR, 1.5;
P =.03), persons using any family planning method (aOR,
1.4; P=.02), and being divorced, separated, or widowed

There is high demand for
CAB-LA among women when
offered in the context of a
multimethod PrEP market

than those never married (aOR, 1.9; P=.001). Those se-
lecting CAB-LA were less likely to be married vs never
married (aOR, 0.6; P=.004) and to have previously
chosen oral PrEP or the ring vs no method (aOR, 0.5;
P<.001). Month 1 continuation was 83% for CAB-LA,
42% for oral PrEP, and 31% for vaginal ring. The authors
concluded that there is high demand for CAB-LA among
women when offered in the context of a multimethod
PrEP market, particularly among women who were new
to PrEP, and that adherence was best in this group.

Shahmanesh and colleagues (Abstract 1342) dis-
cussed data on patterns of PrEP use among rural South
African youth given the choice of PrEP modality. They
note that even provision of free oral PrEP has limited
population effect due to challenges of taking oral daily
pills, especially among youth at most risk. They evalu-
ated the effect of offering choice of oral PrEP, CAB-LA,
dapivirine vaginal rings, or packs of 28 days of PEP to
those who were aged 15 to 30 years and attending
mobile sexual health clinics in rural KwaZulu-Natal.
In the 2 years prior to the introduction of choice, 1015
(64%) of youths offered oral PrEP initiated its use; half
were cisgender women. In the 9 months after intro-
duction of choice, 701 (95%) of those seen initiated PrEP,
57% of whom were cisgender women, and 77% chose
CAB-LA. None of the women chose the dapivirine vagi-
nalring, and 5% switched between PrEP modalities.
Of those who started PEP, 40% transitioned to either
oral or injectable PrEP. Among those seen after the in-
troduction of choice, 25% were diagnosed with either
gonorrhea or chlamydia and 2% were diagnosed with
syphilis, indicating that this is a population at some
risk of acquiring HIV. The authors suggest that mobile
sexual and reproductive health services can be used to
provide PrEP to adolescents and youth with substan-
tial sexual health and HIV needs.

Mansoor and colleagues (Abstract 1230) evaluated
preferences for twice-yearly injections vs daily pills

WWW.iasusa.org



IAS-USA  Topics in Antiviral Medicine

among women enrolled in the PURPOSE 1 trial assess-
ing the efficacy of LEN vs daily TAF/FTC or TDF/FTC. All
participants received both twice-yearly injections and
daily pills as part of this double-blind placebo-controlled
RCT. At baseline, 67% preferred an injection, 4% had no
preference, and 29% preferred the pill, with two-thirds
of those with preferences stating that their preference
was strong. Among participants who received at least 1

Among MSM, transgender, and
nonbinary persons in a PrEP choice
study in Brazil, 83% chose CAB-LA

dose of PrEP and completed the baseline and the week
52 questionnaires, approximately half of those who re-
ported no preference at baseline and half of those who
reported a preference for daily pills at baseline shifted
their preference to twice-yearly injections. Overall, 75%
of those who stated a preference for twice-yearly in-
jections and 49% of those who stated a preference for
daily pills at baseline maintained their baseline pref-
erence. In addition, approximately 60% of participants
reported greater confidence in their ability to remain
adherent and to feel more protected with twice-yearly
injections vs daily pills. The authors cited the impor-
tance of choice for PrEP uptake and persistence but
suggest that LEN could increase uptake of, adherence
to, and persistence on PrEP among cisgender women
in sub-Saharan Africa. This study was augmented by
a qualitative study conducted by Montgomery and
colleagues (Abstract 1234) among PURPOSE 1 par-
ticipants. In this study, participants reported that,
compared with oral PrEP, LEN afforded both freedom
from daily dosing and the ability to enjoy and not worry
about sexual activity. Participants appreciated not hav-
ing to conceal or remember medication, or to be judged
for using PrEP. They often preferred the lifestyle fit of a
twice-yearly injectable over a daily pill and found pain
or injection site reactions to be acceptable because
of these benefits. The authors also reiterated the im-
portance of choice and highlighted the acceptability
and preference for twice-yearly injections among
many women.

Grinsztejn (Abstracts 192 and 1356) discussed data
on a PrEP choice study in Brazil. MSM, transgender, and
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nonbinary persons, aged 18 to 30 years who were PrEP
naive but seeking HIV testing or PrEP at 1 of 6 PrEP pub-
lic clinics in 6 Brazilian cities were enrolled in the study.
Participants were randomly assigned to a mobile health
intervention plus standard-of-care counseling vs stan-
dard-of-care counseling alone and allowed to choose
CAB-LA or oral PrEP. Overall, 1447 participants enrolled
and were compared with 2411 participants who sought
care at any of 14 Brazilian public health clinics that of-
fered only oral PrEP (comparison group). Overall, 83%
of participants chose CAB-LA and 17% chose oral PrEP.
Those randomly assigned to the mobile health inter-
vention were more likely to choose CAB-LA (OR, 2.5).
Among those who chose CAB-LA, 38% were 18 to 24
years old, 91% were MSM, 60% were Black or mixed
race, and 96% had 12 or more years of education. This
did not differ substantially from those who chose oral
PrEP or the comparison group, except the latter were
substantially less likely to have a secondary education
(69%). Those choosing CAB-LA had 94% on-time injec-
tions through 13 months of follow-up. They had 95% of
their follow-up days covered by PrEP, whereas those
choosing oral PrEP had only 58% coverage (defined as
having sufficient PrEP to cover 4 or more days/week)
and those in the comparison group having only 48%
coverage. HIV incidence was 0 in the CAB-LA choice co-
hort compared with 1.0 per 100 py (95% Cl, 0.0-5.6) in
the oral PrEP choice cohort and 1.5 per 100 py (95% Cl,
0.7-2.8) in the comparison group. Of the CAB-LA group,
6% were lost to follow-up, which was more common
among those with lower education levels and those
who were transgender or nonbinary. Four percent of
CAB-LA users switched to oral PrEP, largely because of
injection-site pain and 9% of oral PrEP users switched
to CAB-LA, largely because they did not like taking daily
pills. The authors concluded that CAB-LA substantially
improved PrEP coverage and protection, underscoring
its potential as a tool to address adherence challenges
with daily oral PrEP for young people.

Magno and colleagues (Abstract 1203) discussed data
on patterns of choice, switching, and discontinuation
of oral and injectable PrEP among adolescents in Bra-
zil from April to September 2024. In this study, 15- to
19-year-old MSM, transgender people, and nonbinary
persons assigned male at birth were recruited in 3 Bra-
zilian cities and offered oral PrEP and CAB-LA. Of 261
participants enrolled, 69% initially chose oral PrEP and
31% CAB-LA. CAB-LA was more likely to be chosen by
Black than White participants (35% vs 20%; P =.02), and
by those with up to a high school education than those
with higher levels of education (35% vs 19%; P =.02).
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No significant differences were observed by gender,
income, or prior experience with oral PrEP. By the end
of the study, 14% had switched from oral PrEP to CAB-
LA and 2% had switched from CAB-LA to oral PrEP.

Among salon clients in Lesotho,
many were comfortable receiving
oral HIV self-testing (93.5%), PrEP
(83.3%), or PEP services (86.4%)
from their hair stylists

Ony 5% in the oral PrEP group and 3% in the LA inject-
able PrEP group discontinued in this 6-month study. The
authors emphasized the importance of PrEP choice for
this population.

Watson and colleagues (Abstract 1353) reported
on HIV PrEP method preferences among transgen-
der and gender-diverse adults in the US. In an online
survey with 304 HIV-negative transgender and gender-
diverse adults from April to June 2022, 33% preferred
a monthly oral pill, 28% an implant, 22% an injection
every 6 months, 13% a daily oral pill, and only 4% an in-
jection every 2 months. Those preferring a twice-yearly
injection were more likely to be non-Latinx Black (aOR,
2.77; P=.03) or Latinx of any race (aOR, 2.39; P=.02).
The authors point to the importance of comprehensive
low-barrier services for this population and access to
LEN when available.

Gottert and colleagues (Abstract 1256) discussed
data from a discrete choice experiment in 2105 women
in all 50 US states on preferences for a multipurpose
vaginal ring. The mean age of the women was 31 years,
and 4.5% were currently on PrEP. Current contracep-
tive methods were condoms (43%), oral contraceptives
(32%), withdrawal (27%), and tracking fertile days
(13%). The characteristic most important to users was
effectiveness of pregnancy prevention; the importance
of HIV prevention was approximately half that of the im-
portance of the effectiveness of pregnancy prevention,
and the effectiveness against STI infection was half that
of HIV prevention. When shown a vaginal ring with hy-
pothetical 80% effectiveness for pregnancy prevention
and 50% effectiveness each for HIV and STI prevention,
33% stated they would be very likely and 41% likely to
use the vaginal ring. Among those unlikely to use the
ring, the most common reasons were happiness with
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current method(s) (55%) and wanting higher pregnancy
(42%) or HIV/STI (21%) effectiveness.

Kopeka and colleagues (Abstract 1314) surveyed 157
hair stylists and 308 female clients in Lesotho to deter-
mine the feasibility of using hair stylists to deliver HIV
self-testing, PrEP, and PEP. Hair salons were ranked as
being more accessible than the nearest health care cen-
ter in terms of cost and time. Overall, 10.8% of stylists
thought that offering HIV and sexual and reproductive
health services would negatively impact their business.
Among salon clients, 93.5% were comfortable receiv-
ing oral HIV self-testing, 88.3% PrEP, and 86.4% PEP
services from their hair stylist. These data suggest that
hair salons may be an alternative delivery location for
distributing HIV prevention products.

Given that 90% of the US population lives within 5
miles of a pharmacy and 10 states allow pharmacists
to prescribe PrEP, Tran and colleagues (Abstract 1235)
evaluated the cost-effectiveness of community phar-
macy-based PrEP for MSM in Atlanta. In their base case
model, compared with the status quo, pharmacy-based
PrEP decreased new HIV diagnoses by 13.3% and de-
creased costs by 0.02%. Depending on the assumptions
related to adherence, persistence, and delivery method
(including pharmacy-based telehealth PrEP), PrEP
could be cost-saving or cost-effective, suggesting that
this method of PrEP delivery should be explored. How-
ever, Lukose and colleagues (Abstract 1315) conducted
a mixed-methods study to evaluate the feasibility
of delivering PrEP through pharmacies in Baltimore.
Maryland, and San Diego, California. They contacted 418
pharmacies, 61% of which completed an assessment in
Baltimore (n=148) and San Diego (n=86). Six of the
pharmacies in San Diego already initiated PrEP. Among
these pharmacies, only 58% had private space avail-
able, although 81% offered PrEP and HIV counseling.
But less than 3% had point-of-care testing available,
less than 2% had STl test results available, and less
than 1% had renal function test results available. The
average number of pharmacists on staff was 2 and
the average number of pharmacy technicians was 3.
Based on these surveys and interviews with 20 phar-
macists and 6 clinicians who provide PrEP, they found
that pharmacy-initiated PrEP may serve as a comple-
mentary strategy for expanding PrEP access, but that
implementation challenges exist. They concluded that
effective implementation of pharmacy-initiated PrEP
may require standardized workflows and checklists,
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testing and referral systems, pharmacist training, finan-
cial sustainability, electronic records, additional staff,
and community awareness.

Preexposure Prophylaxis Uptake and Adherence
Interventions

Kuguyo and colleagues (Abstract 1202) reported on a
pilot study comparing optional pharmacy-based refills
with escalating incentives vs standard of care (clinic-
based refills) among 8 key population program outreach
sites serving young and adult women who sell sex. For
the 4 programs randomly assigned to the pharmacy-
based refill arm, participants were given incentives of
the equivalent of $5 at month 1, $6 at month 3, $7 at
month 6, and no incentive at month 9. Among the 100
women recruited in the intervention arm, PrEP continu-
ation was 78% at 1 month, 68% at 3 months, 60% at 6
months, and 49% at 9 months. In the standard-of-care
arm among 62 women recruited, PrEP continuation was
26% at 1 month and 0% at all subsequent visits. The
authors recognize that they are unable to tease apart
the contribution of pharmacy refills from incentives,
although high retention continued after incentives
ceased. They are planning a larger trial that can dif-
ferentiate between the contributions of these 2 types
of interventions.

Ortblad and colleagues (Abstract 1322) conducted a
cluster-RCT in Central Kenya. Index peers were adoles-
cent girls and young women aged 16 to 24 years who
had used PrEP in the past 12 months. These index peers
were then randomly assigned to enhanced peer refer-
ral (in-person group training on referral strategies, HIV
self-test kits for delivery, and self-testing and PrEP edu-
cational brochures) or standard peer referral (informal
referral strategies). Although HIV self-testing increased
in the intervention vs the control arm (91% vs 54%; risk
difference, 39%), there was no difference in PrEP initiation
(30% vs 41%) or PrEP continuation (13% vs 11%) between
the arms. The authors hypothesized that it is possible that
because referred peers each got 2 self-test kits, they may
have learned their partner was HIV negative and did not
require PrEP, or that those recruited in the standard arm
were ones with greater PrEP need. They called for future
research into additional implementation strategies to im-
prove PrEP engagement in this population.

Davey and colleagues (Abstract 166) discussed data
from an RCT on the impact of counseling based on
point-of-care (POC) urine TFV testing on oral PrEP ad-
herence in pregnant women in South Africa. This urine
TFV test is a lateral flow assay rapid test strip in which
results are available in 2 minutes and in previous studies
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correctly classified more than 98% of participants who
took a dose of TDF/FTC in the past 4 days as adher-
ent. They randomly assigned 750 pregnant women 1:1
to counseling based on urine testing or to standard-of-
care counseling. Testing was performed at enrollment,
1 month, and 3 months, and adherence was assessed
at 6 months based on the urine testing. Retention was
58% at 6 months in the intervention arm and 50% in the
standard-of-care arm. Evaluating all 750 participants
and counting those lost-to-follow-up as nonadherent,
the intervention arm had higher adherence rates (32%
vs 24%; RR, 1.32), suggesting this type of intervention
may improve PrEP adherence. Among those who self-
reported taking at least 1 PrEP pillin the last week, 92%
of the intervention arm vs 81% of the standard-of-care
arm had a positive urine TFV test, suggesting that this
intervention may also improve self-reported adherence.

Spinelli and colleagues (Abstract 1212) conducted a
pilot test of POC urine TFV testing with online coun-
seling among young US MSM to evaluate its impact on
PrEP adherence. They enrolled 49 MSM younger than 30
years and randomly assigned them 2:1 to POC drug-level
feedback counseling vs standard of care. The counseling
consisted of two 30-minute motivational interviewing
informed sessions over a 4-week period delivered by
psychology or post-doctoral students, where the first
session focused on reflections on PrEP use and devel-
oping an action plan to improve or maintain adherence
and the second on the participant’s choice of focus on
relevant contributors to adherence (eg, navigating pri-
mary partnerships, mental health, substance use). Hair
samples at 3 months determined adherence levels. All
31 participants in the intervention arm successfully ad-
ministered the urine test and reported the intervention
was somewhat/very acceptable. They found a 0.01 ng/
mg increase in hair TFV levels in the intervention group
compared with the control group (P =.04), equivalent
to alor 2 dose per week increase in pill taking. Among
those with fewer than 4 doses per week at baseline, 6 of
8 in the intervention arm and O of 4 in the control group
increased above 4 doses per week. The authors call for
future studies to evaluate long-term adherence and to
use different types of counselors (eg, clinicians, nurses,
case managers) to conduct the counseling.

Niu and colleagues (Abstract 1213) evaluated whether
oral fluids could be used for assessing adherence.
They provided TDF/FTC on 2, 4, or 7 doses per week to
HIV-negative adults and measured drug concentrations
using liquid chromatography tandem mass spectrome-
try with a limit of detection of 5 ng/mL. Among 165 oral
fluid samples from 22 adults, TFV concentrations in oral
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fluids were low and not associated with nonadherence,
making it unsuitable for monitoring PrEP adherence.
However, FTC was detectable in oral fluids, and levels

Among 47 MSM and transgender
women exposed to CAB-LA in the
HPTN 083 trial who became HIV
infected, 76.6% achieved viral
suppression on their first ART
regimen, including 71.4% on

an InSTI regimen

less than 7.5 ng/mL may serve as a reliable marker of
recent PrEP nonadherence (1 or more missed doses or
time since last dose more than 24 hours). However, this
methodology for measurement of adherence islabora-
tory intensive, unlike the urine test outlined above that
is a POC test.

Liu and colleagues (Abstract 1305) compared 2 mo-
bile health tools in 3 clinic-based settings. PrEPmate,
a bidirectional texting platform used weekly check-
in messages and daily pill reminders, and DOT Diary
was an app promoting self-management of PrEP use
through pill-taking/sexual diary with feedback on PrEP
protection levels. PrEP adherence was measured by
having protective TFV levels consistent with at least 4
doses per week in dried blood spots at 6 and 12 months.
Across timepoints, 75% of samples in the PrEPmate
arm and 81% of samples in the DOT Diary arm showed
protective levels (P=.34). Among PrEPmate users, 62%
would use the tool in the future and 72% would recom-
mend it to a friend; these values were 60% and 66% for
DOT Diary (no significant difference). The authors con-
cluded that both tools can support PrEP adherence and
persistence in real-world clinical settings.

Treatment After Breakthrough Infection

Landovitz and colleagues (Abstract 197) evaluated
ART treatment outcomes in 47 MSM and transgender
women exposed to CAB-LA in the HPTN 083 trial who
became HIV infected. The ART regimens were chosen
locally and genotyping was available for some partici-
pants. In this analysis, they included those diagnosed
after at least 1 CAB-LA injection with more than 30
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days of follow-up on treatment. Overall, 76.6% had viral
suppression (defined as HIV RNA level <50 copies/mL)
on their first ART regimen, including 71.4% suppression
on an integrase strand transfer inhibitor (InSTI) regi-
men and 80.8% on a non-InSTI regimen. Of those
started on a non-InSTI regimen, 5 were switched to an
InSTI-regimen, 2 who were not virally suppressed at
the time of switch. Four of these participants achieved
viral suppression on an InSTI regimen, including both
who were not suppressed at the time of switch; data
were unavailable for the fifth participant. In evaluating
central laboratory testing for genotyping, 9 of 41 partic-
ipants had InSTI resistance prior to initiating treatment,
all of whom suppressed on their initial regimen, includ-
ing one started on an InSTl in the setting of an R263K
mutation. Two of 3 participants who did not have ge-
notyping results did not achieve viral suppression, 1 on
an InSTI regimen and the other on a non-InSTI regimen.
The authors pointed out that there was incomplete

A single injection of once-yearly
LEN administered intramuscularly
achieved drug concentrations
higher than those seen in studies
of twice-yearly LEN through 56
weeks of follow up

information about what guided site-based treatment
choices and that there were no adherence data. How-
ever, they note that in these rare cases of infection in
people previously treated with CAB-LA, there were
similar short-term treatment outcomes between those
initiated on InSTI vs non-InSTI regimens. They point
to the need for more data to define optimal treatment
regimens in this setting.

Koss and colleagues (Abstract 1228) reported on the
largest analysis to date of breakthrough infections in
routine clinical care on CAB-LA. This US national study
analyzed 7 persons with breakthrough infections on
CAB-LA. They found that 6 (86%) had breakthrough
infections after on-time CAB-LA injections, with a me-
dian of 7 injections prior to detection of infection. All
participants had HIV RNA monitoring at most CAB-
LA injection visits but 4 of 7 had nonreactive HIV Ag/
Ab results at first detected HIV RNA results. The CAB
concentration in plasma at the time of diagnoses was
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greater than 4-times the PAICy, in 5 of 6 persons (83%),
indicating protective CAB levels at the time of testing.
One of 6 had high-frequency major resistance-associated
mutations (RAMs) against InSTls detected by population

A pharmacokinetic model

of event-driven TDF/FTC in
cisgender women predicted that
2-1-1 dosing would provide 85%
protection for 5 days after sex and
would increase by 8% to 15%

if stretched to 2-1-1-1

sequencing and 4 of 6 were detected by single genome
sequence only, indicating low-frequency levels. All par-
ticipants were initially treated with darunavir-based
therapy and achieved HIV RNA levels below 200 copies/
mL. Three participants with low-frequency major InSTI
RAMs switched from darunavir to practitioner-selected
InSTI-based ART and maintained viral suppression at
13 to 31 weeks. The authors suggest that additional fol-
low-up is needed to determine the clinical significance
of low-frequency InSTI RAMs and the durability of viral
suppression on InSTI-based ART in these cases.

Singh and colleagues (Abstract 154) discussed data
from a trial of a single injection of once-yearly LEN ad-
ministered intramuscularly in 2 cohorts of 20 adults
without HIV at low risk of HIV acquisition. Both cohorts
received 5000 mg of LEN administered as two 5 mL
gluteal injections. The formulation for cohort 1 used 5%
ethanol and for cohort 2, 10% ethanol. For both cohorts,
drug concentrations were higher than have been seen
in studies of twice-yearly LEN through 56 weeks, and
trough concentrations for all participants were similar
to or higher than for twice-yearly LEN. Injections were
safe and well-tolerated, with the most common adverse
event being injection-site pain, which was most often
mild, although 1 participant experienced grade 3 pain
with syncope. There were no grade 4 adverse events
or laboratory abnormalities. Pain was reduced by pre-
treatment with ice. The authors noted that preliminary

Published May 21, 2025 © |IAS-USA

pharmacokinetic modeling suggests that a lower dose
of once-yearly LEN may be used and they are currently
planning a phase Il trial of once-yearly LEN.

Jamieson and colleagues (Abstract 1229) conducted a
cost-effectiveness analysis to determine the threshold
price at which twice-yearly LEN or CAB-LA would be as
cost-effective as TDF/FTC scale-up in South Africa. De-
spite similar effectiveness, LEN leads to higher impact
than CAB-LA due to higher uptake and longer effective
use, according to their model. Under their model as-
sumptions, LEN could avert 27% to 41% of new HIV
infections and CAB-LA 21% to 35%, compared with 8%
averted by TDF/FTC. Because of its higher impact, LEN
can be accepted at a higher price than CAB-LA, with a
threshold of $117 to $225 per person per year compared
with $88 to $144 per person per year for CAB-LA. They
also determined that under high uptake, LEN could re-
duce HIV incidence to below 0.1% by 2032 instead of
2042, helping to eliminate HIV in South Africa 10 years
earlier. Given that South Africa has historically bought
20% of the world’s PrEP, the authors state that they
should not accept a LEN price higher than $225 per year.

Cottrell and colleagues (Abstract 157) described data
from a pharmacokinetic/pharmacodynamic model of
event-driven oral PrEP for cisgender women. Based on
their model, they predicted that 2-1-1 dosing would pro-
vide 85% protection for 5 days after sex, but that would
increase by 8% to 15% if stretched to 2-1-1-1. They called
for clinical trials to evaluate alternative dosing regi-
mens for women.

King and colleagues (Abstract 1236) described data
on a novel multipurpose technology (MPT): an in-situ
forming implant (ISFI) containing CAB and medroxy-
progesterone acetate (MPA). ISFIs were administered
subcutaneously to mice, and plasma concentrations
of CAB and MPA were determined following depot re-
moval at day 90, 180, and until time to completion.
CAB concentrations were maintained above the 4-times
PAICy, level for 210 days, and MPA maintained thera-
peutic plasma concentrations for 180 days. Following
removal of the ISFIs at days 90 and 180, all animals had
undetectable plasma CAB levels within 2 to 3 weeks.
Plasma MPA was undetectable at day 1 following im-
plant removal for all animals. The implants were able
to be visualized via X-ray imaging for at least 180 days
with no signs of implant migration. Similarly, Benhab-
bour and colleagues from the same group (Abstract
199) reported on data using the same ISFl in 6 pigtail
macaques. They removed the ISFI at 3 months in 3 ani-
mals and assessed the other 3 animals at 6 months. All
animals had complete suppression of ovulation; those
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with removal at 3 months returned to ovulation within
2-3 weeks. CAB was released at or above the 4-times
PAICy, level up until the time of removal, with rapid
drop to below the level of quantitation. The ISFI was
well tolerated in 5 of the animals; a sixth animal had
recurrent local adverse events that resolved with non-
steroidal antiinflammatory drugs and antibiotics. The
ISFI was able to be completely removed at 3 months
and did not migrate over 6 months in the remaining
animals. Both authors suggest that these data suggest
this as a promising modality for discrete and reversible
MPTs for women and girls.

Benhabbour and colleagues (Abstract 1238) pre-
sented data on another potential MPT, this one as a
3D-printed intravaginal ring (IVR) containing islatravir,
a nucleoside reverse transcriptase translocation inhibi-
tor (NRTTI) that was found to cause lymphopenia in a
dose-dependent manner in clinical studies. They admin-
istered the IVRs containing 15, 30, and 60 mg islatravir in
pigtail macaques, and based on the total amount of isla-
travir released over a 90-day period, selected the 60 mg
dose for a vaginal SHIV challenge study. The frequency
of CD4+ and CD8+ cells remained stable over time with
no statistically significant changes over 90 days. All 6
animals with the 60 mg islatravir IVR were completely
protected against 12 weekly low-dose simian-human
immunodeficiency virus (SHIV) 162p3) vaginal inocu-
lations and remained uninfected for an additional 10
weeks after the IVR was removed. Two untreated con-
trols and 6 historic controls were all infected within 10
weeks, with all but 1 infected by 5 weeks. The authors
suggest this approach could be advanced to incorporate
hormones as an MPT.

Kim and colleagues (Abstract 1233) described data
on islatravirimplants in rhesus macaques. In this study,
islatravir implants placed in 6 animals provided com-
plete protection in up to 8 SHIV rectal challenges. The
implants achieved similar plasma islatravir concentra-
tions to those observed in humans with once-daily oral
dosing over a 28-week period. The implants were well-
tolerated, with minimal implant site reactions and no
impact on total lymphocytes. The authors concluded
that their study supports the development of islatravir
implants for ultra-long-acting HIV prevention.

MK-8527 is a novel NRTTI that is currently being de-
veloped as a monthly PrEP agent. Kapoor and colleagues
(Abstract 1232) discussed data on its use on a weekly
basis to prevent SHIV infection after rectal challenge in
rhesus macaques when administered weekly. After re-
ceiving 0.1 to 6 mg/kg of oral MK-8527 weekly, O of 8
challenged animals were infected with SHIV compared
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with 7 of 8 control animals. Based on this study, phase |
clinical data, and comparison to other oral PrEP agents,
the pharmacokinetic efficacy threshold of MK-8527 tri-
phosphate (the pharmacologically active form) was set
at 0.03 pmol/10° peripheral blood mononuclear cells
for prevention. This led to the selection of 3, 6, and 12 mg
administered monthly for the phase Il study to assess
safety and tolerability in people with low likelihood of
HIV exposure.

Postexposure Prophylaxis

Nonoccupational PEP (nPEP) can lower the risk of HIV
acquisition but should be initiated within 72 hours after
a potential exposure and continued for 28 days. Harold
and colleagues (Abstract 1323) reported on a 24-hour,
7-day-a-week (24/7) PEP hotline in Washington, DC,
launched in April 2021. Callers speak with a clinician
and if nPEP is indicated, receive a 5-day supply of nPEP
from a partnering pharmacy. PEP users are supposed to
be seen at a clinic within 5 days to receive laboratory
testing, the remainder of their medications, and follow-
up care, including transition to PrEP if desired. In the
first 30 months of operation, the Washington, DC, PEP
hotline received 838 calls, and 632 (75%) of the callers
initiated PEP and attended an initial appointment at
the clinic. Of these, 391 (62%) came for a post-PEP ap-
pointment within 45 days, and 272 (43%) transitioned
to PrEP. The hotline attracted a diverse population,
with 35% Black, 40% White, 13% Asian, and 17% La-
tino. Overall, 79% identified as cisgender men, 19% as
cisgender women, 1.4% as transgender women, and
0.3% as transgender men and 1.0% as genderqueer. No
seroconversions were identified during PEP but 1 per-
son acquired HIV 4 months after completion of PEP. The
authors conclude that a 24-hour hotline can expand ac-
cess to PEP beyond emergency departments (EDs) and
traditional medical settings and can assist in transition-
ing persons from PEP to PrEP.

Sexually Transmitted Infections

Given that some people only access medical care
through EDs, Stanford and colleagues (Abstract 160)
discussed data on a syphilis and HIV screening program
implemented in a hospital ED. They looked at data
2 years after implementation of a universal opt-out testing
program, in which all persons under 65 years of age
received a trigger message through the electronic
medical record to conduct syphilis and HIV testing. They
determined active cases through review of test results
and the medical record. Of more than 37,000 persons
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screened, they found 624 syphilis diagnoses and 83
newly diagnosed cases of HIV. Had they limited screen-
ing to only those with a blood test otherwise ordered,
they would have missed 17% of syphilis cases and 24% of

Pregnant women treated for
syphilis infection with at least one
9-day interval between penicillin
doses had 3.7-times the rate of
congenital syphilis as women

with 6 to 8 days between
penicillin doses

HIV cases. Had they only tested people with gonorrhea
or chlamydia testing, they would have missed 76% of
syphilis cases and 69% of HIV diagnoses. The authors
recommend universal screening practices in EDs for im-
proved diagnosis of syphilis and HIV.

Johnson and colleagues (Abstract 161) described data
on appropriate intervals for the 3 doses of benzathine
penicillin G (BPG) in pregnant women to prevent con-
genital syphilis. She pointed out that there has been a
10-fold rise in the number of congenital syphilis cases
from 2012 to 2022, making treatment of syphilis in
pregnant women an urgent issue. They have previously
shown that a 6 to 8 day window between doses of BPG
was noninferior to the recommended 7-day interval,
but current CDC guidelines suggest that even 9-day in-
tervals are adequate and do not require restarting the
series of 3 injections. Using California surveillance data
from 2016 to 2023, they found that women who had
all 6- to 8-day intervals had a congenital syphilis rate of
5.6%. However, those with at least one 9-day interval
had a congenital syphilis rate of 18.2% (OR, 3.7; P=.01)
compared with 6- to 8-day intervals. Those with no or
inadequate treatment had a congenital syphilis rate
of 36.8%, (OR, 9.8) not significantly different from the
9-day interval rate. Despite limitations of their ret-
rospective analysis, they recommend that pregnant
women with syphilis be treated with 3 doses of BPG 6
to 8 days apart.

More than 700,000 cases of congenital syphilis occur
worldwide each year and the World Health Organization
recommends combined HIV/syphilis rapid tests in ante-
natal settings to address gaps in both HIV and syph-
ilis testing among pregnant women. Monroe-Wise
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and colleagues (Abstract 1247) reported on data from
the Global Fund on the uptake of the dual HIV/syphi-
lis test from 2021 to 2023. They found that pregnant
women in countries reporting dual test uptake were
58% more likely to be tested for syphilis than countries
not procuring these tests. Syphilis testing in pregnant
women increased by 51% in Uganda, 48% in Kenya, and
137% in India over that time. They called for further
scale-up of dual HIV/syphilis testing in low- and middle-
income countries.

Two studies had conflicting results on the need for
screening for neurosyphilis among people with HIV with
high Venereal Disease Research Laboratory (VDRL) titers
but without neurologic symptoms. Otth and colleagues
(Abstract 1242) evaluated 220 people with HIV with
VDRL titers at or higher than 1:32 in Chile. There was
no association of CD4+ cell count or viral load with ini-
tial VDRL titers or their decline. Because of COVID-19,
they did not screen them for neurosyphilis with a lum-
bar puncture (LP), which was their previous practice.
After treatment with BPG, none developed neurologic
symptoms. Six underwent subsequent LPs because
of persistently high VDRL titers after treatment, but
none had cerebrospinal fluid positive for VDRL and all
had fewer than 5 cells/pL. They concluded that LPs are
not necessary for asymptomatic people with HIV with
high VDRL titers. Navarro-Lara and colleagues (Ab-
stract 1243) evaluated their screening program among
1267 people with HIV at a tertiary-care hospital in Mex-
ico. Only 62% were screened for syphilis, and 14% of
the total number had a VDRL titer of 1:32 or greater.
Of these, only 2 of 3 underwent ophthalmologic exams
and or LPs. Of the 123 undergoing such testing, 47 (43%)
were found to have ocular or neurosyphilis and under-
went inpatient treatment. They called for more effective
screening programs. Although the US CDC does not rec-
ommend LPs for asymptomatic persons with HIV with
VDRL titers at or greater than 1:32 because there are no
data indicating that such persons benefit clinically from
standard BPG treatment, a difference of opinion among
experts remains. Current European guidelines do rec-
ommend LP in people with HIV with high VDRL titers
and CD4+ counts less than 350 cells/mL.

Several studies reported on high rates of STIs among
women and men in Africa. Nuwagaba-Biribonwoha and
colleagues (Abstract 1266) reported on STl prevalence
and incidence in the HPTN 084 study. Among nearly
3200 women aged 18 to 45 years, 28% were diagnosed
with an STI at baseline: 19% with chlamydia, 7% with
gonorrhea, 8% with trichomonas vaginalis. Of the 93%
who had follow-up data, STl incidence was 35 events
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per 100 py on semiannual testing. Multivariable models
found STl incidence was independently associated with
being aged 18 to 24 years; having secondary education
or less; not with a primary main partner or being single,
divorced, or widowed; and any alcohol use. They call for
novel, multipurpose, scalable interventions to address
STl and HIV incidence. Nyemba and colleagues (Abstract
1265) reported on STI prevalence among 1261 women
older than 15 years who had chlamydia/gonorrhea test-
ing at baseline and follow-up on pregnancy outcomes.
The prevalence of STIs was 28% (24% with chlamydia
and 8% with gonorrhea). Those who had POC testing
were significantly more likely than those with labora-
tory-based testing to have immediate treatment (84%
vs 15%) and significantly less likely to have delayed (12%
vs 65%) or no treatment (4% vs 22%). On multivariable
analysis, having a miscarriage or stillbirth was signifi-
cantly more likely in those without treatment than in
those with immediate treatment (aOR, 4.6), although
the authors call for larger studies to evaluate causal
relationships. Tonzel and colleagues (Abstract 1270)
reported on 3-site screening (urine, oropharyngeal, and
rectal) among 405 women and men aged 14 to 55 years
in western Kenya. Eligible participants reported vulner-
ability to HIV acquisition as measured by self-report in
the last 24 weeks of a diagnosed STI, transactional sex,
condomless sex with a person with HIV or of unknown
serostatus, injection drug use, or anal or neovaginal sex
with multiple partners. At baseline, they report 35%
were found to have gonorrhea or chlamydia. Risk was
increased in those 24 years or younger (P =.01), female
(P=.013), or those reporting transactional sex (P =.035).
However, on multivariable analysis, no demographic or
behavioral factors were associated with a baseline STI.
Among 117 persons with anorectal STI diagnosed, only
14% reported receptive anal sex on a computer-assisted
self-interview. The authors called for universal 3-site
STl screening in this population.

Doxycycline Postexposure Prophylaxis

Doxycycline administered as PEP within 72 hours after
sex has been shown to dramatically decrease rates of
syphilis and chlamydia and modestly reduce rates of
gonorrhea in MSM and transgender women. Martinson
and colleagues (Abstract 1358) reported on a national
survey of 827 MSM with HIV from 46 states, Wash-
ington, DC, and Puerto Rico conducted from October
2023 to October 2024 on doxy-PEP awareness and
use. Overall, 59% were aware of doxy-PEP, 13% were
on doxy-PEP, and of the 46% aware but not on it, 84%
stated they would start it if offered at their HIV clinic.
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Among the 41% who had not heard of doxy-PEP, 89%
were interested in it. Doxy-PEP awareness was greater
in those with a recent bacterial STI (aOR, 1.15), and in-
dividuals with an annual income at or above $25,000;
awareness was lower in the South, Midwest, and Moun-
tain regions than in the West (aOR, 0.81). DoxyPEP

Among doxy-PEP users in a sexual
health clinic in San Francisco,
there was an 89% reduction in
syphilis cases, an 81% reduction
in chlamydia cases, and a 44%
reduction in gonorrhea cases

uptake was greater in those with a recent bacterial STI
(aOR, 1.11) and lower among those in the South, Mid-
west, and Mountain regions (aOR, 0.86). The authors
point to the socioeconomic and geographic disparities
in the rollout of doxy-PEP, but with high interest, sug-
gest substantial opportunities for expanding access.
Nassau and colleagues (Abstract 1276) discussed data
from the 2023 National HIV Behavioral Surveillance
study in Philadelphia. Among 326 persons who had sex
with men in the past 12 months and was assigned male
at birth or identifying as a transgender man, 36.5% had
heard of doxy-PEP, 12.6% discussed doxy-PEP with a
practitioner, and 5.5% had used doxy-PEP in the last
12 months. Awareness was higher in those with more
than a high school education than not (42% vs 30%,
respectively), or with a recent history of gonorrhea
(60% vs 31%, respectively) or chlamydia than not
(64% vs 32%, respectively). Discussion of doxy-PEP
with a practitioner was more common in those with
a recent STl test (15% vs 3%) and those on PrEP (18%
vs 7%). Despite these low proportions, many partici-
pants were interested in doxy-PEP with racial/ethnic
differences: 82% in non-Hispanic White, 63% in non-
Hispanic Black, and 52% in Hispanic persons. Gender,
age, insurance status, housing, and HIV status were
not associated with any step in the doxy-PEP contin-
uum. Among those not on doxy-PEP, 45% stated they
thought it was not needed, 30% needed more informa-
tion, and 12% were concerned about adverse effects.
The authors pointed to the need for education about
doxy-PEP.
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Barry and colleagues (Abstract 164) reported on the
doxy-PEP cascade among clients seen at a sexual health
clinic in San Francisco. Of the nearly 7500 clients who

Doxy-PEP may reduce overall
use of antibiotics because of its
protective effects against
bacterial STis

met local doxy-PEP guidelines, 59% were prescribed
doxy-PEP, 36% initiated doxy-PEP, and 22% self-reported
being adherent to doxy-PEP. Overall, the doxy-PEP cas-
cade was worst among those with HIV, persons 14 to
29 years old, Black/African Americans, and those with
unstable housing or experiencing homelessness. The
authors call for special attention to these populations
to eliminate disparities in doxy-PEP roll out.

Scott and colleagues (Abstract 163) presented data
on doxy-PEP impact on STIs among PrEP users in that
same sexual health clinic. Doxy-PEP rollout began in
November 2022 and they compared STl rates in the
5 quarters before vs 5 quarters after doxy-PEP initia-
tion. Of nearly 4600 PrEP clients, 55% took doxy-PEP
at some point during 2-year follow-up. Among doxy-
PEP users, there was an 89% reduction in syphilis
infection (P=.006), an 81% reduction in chlamydia in-
fection (P <.001), and a 44% reduction in gonorrhea
infection (P<.001). There was no significant decline
in bacterial STIs among non-doxy-PEP users over
this period. The impact on bacterial STlIs seen in this
clinical setting mirror those seen in RCTs of doxy-PEP.

Balkus and colleagues (Abstract 1281) compared re-
sults of a doxy-PEP survey conducted at the King County,
Washington, annual pride event in 2023 to 2024 among
MSM and transgender women. The Public Health - Se-
attle and King County issued doxy-PEP guidelines in
June 2023. Overall, 92% of respondents were HIV nega-
tive, 43% were on PrEP, and 13% reported an STl in the
past year. Overall knowledge of doxy-PEP increased
from 48% to 59% and use of doxy-PEP increased from
15% to 30% from 2023 to 2024. Similarly, among MSM
on PrEP, there was considerably more knowledge of
doxy-PEP (67% to 88%) and those who took doxy-PEP
(18% to 35%) from 2023 to 2024. Awareness declined
among transgender women between samples (60% to
27%) with uptake similar to that in MSM on PrEP (17% to
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33%). The authors called for increased community and
clinician education focused on transgender women.

Raccagni and colleagues (Abstract 1284) conducted
a retrospective analysis of MSM with HIV or on PrEP
in Milan. They offered doxy-PEP to those with at least
1 STl or condomless sex, and then quantified antibiotic
use as days of therapy (DOT) after doxy-PEP was pre-
scribed and compared that to the anticipated DOT had
doxy-PEP not been prescribed, based on pre-prescrip-
tion STI rates. Of 754 MSM prescribed doxy-PEP, 222
(29%) ended up using doxy-PEP. There were 401 STls
before and 146 STIs after doxy-PEP was prescribed. In
their calculations, after doxy-PEP was prescribed, they
needed 1.26 DOT per 1000 person-days of ceftriaxone,
0.37 DOT per 1000 person-days of penicillin, and 3.21
DOT per 1000 person-days for doxycycline. However,
they would have expected 4.85, 1.86, and 24.71 DOT per
1000 person-days, respectively, for each of those antibi-
otics in the absence of doxy-PEP. Therefore, they suggest
that doxy-PEP may reduce overall use of antibiotics be-
cause of its protective effects against bacterial STls.

Gémez-Ayerbe and colleagues (Abstract 1275) pre-
sented data from a single center study in Spain of 197
MSM on PrEP. They evaluated 2 periods of time, the
pre-doxy-PEP period from PrEP initiation to doxy-PEP
prescription (mean, 18 months of follow-up), and the
post-doxy-PEP period from doxy-PEP initiation to Au-
gust 2024 or discontinuation of doxy-PEP (mean, 14
months of follow-up). Doxy-PEP was offered to HIV
PrEP users who had had at least 1 STl in the past year or
who, in the past 6 months, reported condomless sex or
more than 3 partners. Over follow-up, 9 persons discon-
tinued doxy-PEP, 4 for adverse reactions. Participants
underwent STl screening every 3 to 4 months. STI lev-
els dropped significantly for chlamydia infection (31.4
to 7.8/100 py; P<.0001) and for syphilis infection (21.5
to 3.2/100 py; P<.001) in the pre- vs post-periods. Gon-
orrhea fell from 41.5 to 28.9, but this did not achieve
statistical significance (P=.1). There was no increase in
extended-spectrum beta lactamase (ESBL) Escherichia
coli, or methicillin-resistant Staphylococcus aureus
at week 48. There was no cephalosporin resistance
among gonorrhea isolates and tetracycline resistance
was similar in the pre- vs post-periods (46% vs 42%). The
authors emphasized the significant effects of doxy-PEP
on STls in a real-world setting for more than 48 weeks
of follow-up, but suggest further data are needed to
evaluate antimicrobial resistance.

Secco Torres da Silva (Abstract 1279) reported on
doxy-PEP awareness among 8217 sexual and gender
minority persons in Brazil. In this online survey, 33%

WWWw.iasusa.org



were aware of doxy-PEP. In multivariable analysis, in-
creased awareness was associated with secondary or
post-secondary education (aOR, 1.3); HIV knowledge
(aOR, 1.2); or having more than 5 sex partners in the last

A novel vaginal insert containing
doxycycline protected 8 pigtail
macaques against chlamydia
challenge compared with 5 of 6
control animals that acquired
chlamydia infection

6 months (aOR, 1.45), condomless anal sex (aOR, 1.3),
chemsex (aOR, 1.3), or at least 1 STI (aOR, 1.3). They
call for targeted efforts to increase knowledge in this
population and for doxy-PEP integration into sexual
health services.

Grennan and colleagues (Abstract 1288) evaluated
changes to the rectal microbiome among 52 MSM and
transgender women enrolled in a study in Vancouver,
Canada taking doxycycline PrEP (doxy-PrEP). In the im-
mediate arm, 22 participants received doxy-PrEP (100 mg
doxycycline/day) at baseline; in the deferred arm, 19
participants received doxy-PrEP starting at 24 weeks.
Both arms were followed up through 48 weeks. There
was no significant difference in beta-diversity within or
between study arms. In the immediate arm, there were
no changes in alpha-diversity at the genus or family
level, but at the order, class, and phylum level, there
was a modest decrease in alpha-diversity. The authors
concluded that there was minimal impact on the rectal
microbiome of doxy-PrEP at 48 weeks, and particularly
no changes in diversity at the genus level. They recom-
mended long-term data to further explore any effects of
doxycycline PrEP on the rectal microbiome.

Garber and colleagues (Abstract 1283) tested a novel
vaginal insert containing doxycycline in pigtail macaques
to protect against chlamydia infection. Four animals
each were administered 10 mg or 50 mg of doxycycline
4 hours after vaginal challenge with chlamydia infec-
tion. There was no systemic absorption of doxycycline
but vaginal levels remained above the ICy, for more than
11 days. All 8 animals were protected against chlamydia
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infection whereas 5 of 6 control animals with no insert
developed vaginal chlamydia infection. The authors
state this is a promising intervention for PEP, and could
be coformulated with TAF/elvitegravir that is currently
being developed as an HIV prevention product.
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