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PLOT-1 The Changing Landscape of HIV Drug Resistance:
What Comes Next?

Robert Shafer
Stanford University, USA

Major topics in HIV drug resistance (HIVDR) include: (1) the frequency, phenotypic impact, and clinical
significance of dolutegravir (DTG) resistance; (2) the role of HIVDR in guiding antiretroviral therapy (ART)
simplification in persons with HIV (PWH); (3) the risk of HIVDR in PWH receiving pre-exposure prophylaxis
(PrEP); and (4) the potential role of broadly neutralizing antibodies (bnAbs) in combination with cabotegravir or
lenacapavir as part of long-acting ART regimens.

Since the global shift to first- and second-line integrase strand transfer inhibitor (INSTI)-containing regimens,
rates of clinically significant transmitted HIVDR and virological failure have markedly declined. Although DTG
resistance initially appeared rare, recent studies show it is increasingly common in many low- and middle-income
countries (LMICs), particularly among PWH with extensive prior treatment or prolonged virological failure on
DTG-based therapy. Key unanswered questions include the clinical and phenotypic impact of DTG-resistance
mutations in combination with the mutations outside of integrase that have been reported to contribute to INSTI
resistance, and whether all PWH with INSTI resistance must be switched to a protease inhibitor (PI)-containing
regimen.

A substantial proportion of clinical trials now focus on strategies to simplify therapy in PWH with sustained
virological suppression. Three regimens have been, or are likely soon to be, approved by the FDA specifically for
this population: long-acting cabotegravir plus rilpivirine, dolutegravir plus rilpivirine, and islatravir plus
doravirine. When considering these and other simplified regimens, careful evaluation of prior ART histories and
interpretation of proviral DNA genotypic resistance testing are essential.

Tenofovir prodrugs combined with emtricitabine are highly effective for PrEP, yet global uptake remains far
below targets, with only 3.5 million people using PrEP at least once in 2023. Adherence, which is critical for
effectiveness, also continues to be a major challenge. Long-acting PrEP strategies, including cabotegravir and
lenacapavir, offer promising alternatives to improve adherence and expand uptake. This talk will review the risks
of drug-resistant virus acquisition in PWH receiving these regimens.

Broadly neutralizing antibodies (bnAbs) against HIV-1 are promising components of long-acting ART strategies
because of their durable neutralizing activity and potential to recruit additional immune responses. Anti-HIV-1
bnAbs target at least six distinct Env epitopes, and three major classes have been evaluated in clinical studies.
Early trials indicate that bnAbs are most effective in virologically suppressed PWH switching from standard daily
ART. The most promising approaches combine one or two bnAbs with cabotegravir or lenacapavir. However,
three challenges must be addressed for successful implementation of bnAb-containing regimens: (1) the
incomplete breadth of activity across circulating HIV-1 variants; (2) the difficulty in reliably assessing the
susceptibility of the latent reservoir in virologically suppressed individuals; and (3) the limited accuracy of current
genotypic methods for predicting bnAb susceptibility.
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PLO2-1 Clinical utility of HIV subtyping and drug
resistance

Mitosz Stanistaw Parczewski

Pomeranian Medical University in Szczecin, Poland

HIV-1 exhibits extensive genetic heterogeneity across group M subtypes and recombinant forms, and this
diversity is clinically consequential for how antiretroviral resistance emerges and is managed. Subtype-specific
codon usage, sequence motifs, and subtle target-protein differences shape mutation pathways under identical
drug pressure, altering the genetic barrier to resistance and the “therapeutic barrier” of combinations used in
clinical care. Canonical examples include facilitated selection of K65R or V106M in subtype C - such patterns
reflect mutational pathways and fitness trade-offs. Building on these principles, reliable subtyping has moved
from a taxonomic exercise to a decision-support tool, with clinical relevance for cabotegravir/rilpivirine long-
acting therapy (CAB/RPV LAI).

The expanding prominence of subtype A lineages in Europe and worldwide - particularly A6 sub-subtype, which
predominates in regions where most new transmissions are diagnosed and among sizable migrant populations—
has sharpened the clinical need for accurate subtyping. In A6, the integrase polymorphism L74I is highly
prevalent and, although not directly reducing cabotegravir susceptibility, augments replication capacity in the
presence of specific integrase resistance mutations, thereby facilitating resistance selection under cabotegravir
exposure. Reflecting these data, 1741 is now treated as a major mutation for A6 in cabotegravir-focused resistance
tables. Consistently, clinical analyses of CAB/RPV LAI studies indicate elevated failure risk when multiple risk
factors co-occur (e.g., subtype A6 and baseline rilpivirine RAMs), underscoring the value of subtyping to identify
people at risk of virologic failure. Real-world surveillance further shows that in migrants with A6 virus, rilpivirine-
associated RAMs are observed with notable frequency ( = 14%), which may amplify failure risk in this subgroup
and argues for vigilant NNRTI resistance assessment before LAI use.

Beyond INSTIs and NNRTTIs, subtyping informs expectations and resistance pathways for novel agents. Capsid
sequences at the lenacapavir binding site are highly conserved across group M, predicting limited subtype-
driven variability in lenacapavir susceptibility; in contrast, CRFQ1 AE harbors gp120 polymorphisms linked to
reduced fostemsavir activity, while islatravir shows similar efficacy and resistance selection patterns across key
subtype groups - A, B, and C.

In prevention contexts, recent observations of lenacapavir resistance during PrEP failures emphasize the need to
integrate resistance monitoring into deployment strategies, even when baseline global surveys suggest low pre-
existing resistance.

Interpretation of resistance signals must also account for host-driven editing: APOBEC-mediated changes can
mimic or seed drug-resistance signatures. The Stanford HIVDB has enumerated a broad panel of APOBEC-
associated mutations—including several in integrase that may confound genotypic reads, particularly from
proviral DNA obtained under suppressive ART.

In summary, HIV subtyping and resistance testing provides actionable clinical value by (i) refining regimen
selection and monitoring for clinical contexts; (ii) guiding the breadth of baseline genotyping (with focused
attention to integrase based regimens); and (iii) allows for tailed decisions related to novel antiretroviral agents.
Sustained molecular surveillance that couples high-fidelity genotyping with contemporary resistance annotation
is necessary to preserve population and patient level susceptibility and to inform equitable implementation of
emerging therapeutics and prevention modalities.

304 (102 )



The Journal of AIDS Research Vol.27 No.4 2025

[=RFEHE]
CHO1-1 HIV IR AEZDDHDTE
EHAA

WU RE R 4xiff7E & > & —

Fid, EHEEFE L SMEPBRIKRORZ BV 20512, $IBEICRLPHETSEIOL N o7, &2
BN BERKFERFTFICAFEL, MoK LICEERITHEICAT L 2RER S RAO NEOWHEIKE (B X
d7ze LdFPEEIZEFDOHANIKE LI OENTDTH b, FHEBIIARIGIHEE OB - 72
BOHVEABEEOE N2 BAL, T THIROZV—T7TE2 SNTWIRTB=AE L BEV, K
FPRIMTHICASL Z LI L7 ¥R T4 HIVIFRICHEE 25 7200, FIZ L ELZ TV RV, 72
72, BTREDOMEICH T LI N R EFRNLE L) LFELVWERY FRFXIIBEO N & 720360
WCHAZTWS, LI BHESADIED S HIV % 558 U CRGERZIT) 2L 2HHBR A L DR L7,
RGO NIH 0 5 RICEFE LS, 7 4V A58 L BRI EFEERLZ 0727 541572, FEED
ReA KT A X2 9et » 7 — T FI12 7 4 OV A58k & FrBl 3 R A PRk £ LV ZA DFE 24T 5
720 2012 4F, MEFEGMTO T A Xk v 7 — R/ o 7R BT A B AT W 772 Z G - 720 W
THHBMTZTH5ZLI060VIEH o720 BRELEDIQ LFIFEDE SIZTOVEHEZMICIR->TLE -7
B ClE AMED SEAIREIE 2 i e (24 AZSMER) o5 M EIEEBROBEEME %2 F A7,
I TH YA INWAE - HEF S E 2 R EGEE (BLUJHS Bt £ Aiget v ¥ -2 E) Lfy
EFIAT o 720 2019 4ED SHAE DR EHMERE L 782 v 7 —(TRME L7225, THL® X 9512 2020 4EH5 5
REFOHFHR AT F /80 FI v 7 DRPIRETNZDS, T2TH, 02T 5 HIMEES S (Y BniHR b
REMIEY v & —MAEWTE) ICBEHW LT, BREISHL 2N F 4 VARGHEEL. LT A5
W eV AL 5 Ufe ) 726

2O LCHGOMEREZIRYESL &, O HHITHOTAVAZGEEL, WELDEbL TV
EWVWH T EDbhb, FNEZFEDIZIAZRICE AW AEDSEN-Z LD TENT WS, KF#EEHT
3, SITBAHZ LTS TW 2w ioiaz o, BG4 Dl b 0E#H% Ao
Ty BOWFFEAAEZIED Ko THIZW,

305 (103 )

/ﬁ\
E
i
il




Y
4
i
5
5
L

[VRIDL DEEOFSIE]] | BRK - C

WS - R ARWT (I]S7 R R AR A BT e B 1 37 Il % e o 2 1)
B P (ESZ R B FERAE LB etk > 7 — = 4 Xisdt - BFJEhizt > 4 —)
EIBREREE (AW AN T A X R & S0 e bR KRR e > & —)
Ek Iz (B AR R PR T R v B B & > & — A X6 HE - WESERSEL > & —)

WE - R (RN R B 7R [ 37 [ B S R JE )
kL (AR AR P TE A [ VRS B £ > & — A X3 - iFJERITE > 4 —)
SE (ENRBERE A h R v 5 —)
AW 3 OREEERNRS)
WARFEL (EZ AR P FE R [ RS B & > & — A iR - iFJERITE > 4 —)
IR (R4 FE AT A X7 B5 L7 0% B KRR R 2 > & —)
Bl E— (ESZ AR P e R I 7 IR PR > & — A X3 - WFERIFE 2> o —)

L=

LAED [THREOFGI X ] B, FHUEEY [F5] %] OtkE A% What's New TS L 72, 2025 4E 10558 &
hol?HHZF LN ZBRRTHEL T35

FTIEF v 7Y FHEEL GO TRUMESP HIVEOBIR L RRKIZTOVWTITHENA/ZE, KIZHL HBV
®FA372 > NRT-sparing ART regimen O 254 2 TW A BURZEATHBV 7 7 F VO F— ¥ 2OV T
THNNGT2 P EE S, FL T, COVID-19 {#HifTD 720 HIVENRSTEX o722 L2 X D BEXKD FHH
MINDT A ZIEFNIOVTBRGZ W22 & $9, &&EIS, 2030 4F £ T2 HIV T o4 2 Hig L 72
[ ZERO transmission project| [ZDOWT T W72 & 97,

LGAED [HEOTHIE] Y UVRITADEVELLSAOHNELE > TEY T3, HEE —#12 2025 4ED
HIV/AIDS OIRMAEIL & SHICIT 72K EZ 2 TWITEEEVwE T, ZLDHLICTEM 2205 T
LA LLBEHCHLET,

306 (104 )



The Journal of AIDS Research Vol.27 No.4 2025

TRO1-1 ABERKXMD SZESREEAERFIOEIE (E/H

GRS
Bl 37 B 2 T B R R v & —IRIRAFZEE > 7 — g - SRRAFZEER

20224 \ICART 77 (CAB) LY EEy) v (RPV) oRUWERAEF#A (LA) »%esh, HIV &
24 & 5 N (PLWH) OE#6GRINEE MEH PR S TH 1EF 7213 2 W oS ] NEIRAS - 720 2023
EIZEH TV FHEAILF A8 (LEN) 232 #littE % 45 % PLWH IR REE 22 0 7 A )V 2 ¥R
RBFMEE DY IS DBFICEEZ L 725 Lz — Ty $XRTOEFADNERICE#A T 2 DI Tidsk
LRGN HZNT A 2 EDNEETH DL, KMOERZHHTLZ 13, LAICK 2 BEAZZIFR TV
BHEGE, HEROWNIRMEGEDSI LT LWBEBRZBIT 2 T2 &b, Ri#E T, FLAIR 5k - ATLAS
R - CAPELLA iRk 72 & FERRBROEREBPI 2R B Y . TOBENZEHT L, T2, BEET
L L CTLADPKME I N L N T 5. SHICUBRTOEAFF 2R L. BIED S IRICE - 72885
AT HI LT BUBICBUAEE BARMIRT . IS EE LT, BIIEHREA o R IhE) & 8
WIS, EDOXINTEIEMEHNO 2T 5 0% ELL 720,

307 (105)

PGS

s
/B
=
D
F
]|
g




BV

s
/a2
=
D
ES
5|
g

TRO1-2 NRTI-sparing ART FIC&1FS HBV DOF Y DIRIR

AW HE
HOR R

ART @ 2 LR ERBEH MO X2# L CTWwb 25, LI NRTIZE TN TELT, HBV 75+ >
DOREWEDSE L Twb, L L HIVERE TIE, — A L R TT 7 F V30T 2 PURER R MRV, K
BT PUE R A, ARTEARIZL DVIESH D, ) A7 W& LT HIVARIH, CD4 ¥, 4Eils, IlhE, B2
72 ERRTE I N T WD, HIRERKZED 332 A2 52 L7z HBV 7 7 F » oyiiREERIZ 60%. 9 B
IS TH Y. YAl 3.2 4 THARDTH L L T ize JURRIIEED Y A 7 W37 7 F BRI RE B X
DT d - 726

ToFURKIRFEEWFRESELDICIE AR AR EHET L L DI, TEE (A0ug) RBEEM (4
A 12X D, RUSENM LT AWEEEDND 5. HEERRFIZ TH MG TAIG KU 72 - 72 52 Fili2
GRS 20 ug) EHEM L2 A, 46 6 (88%) |2 THUARE & 22 1 . RS 30 B (58%). & Ut 17 1
(33%) TH o720 PUKRFIAHE LD ) X 7 N30 R FEFERFA IS B L OEFRERISS TH - 72,

) = 2RI T A EEREE LT, ZVEY ) =X %179 &y 7 — 2% — X ) @ik ik
FEAFREIE SN D REMEDTE Vo REEREE Tl BEHAERIC HBsAb < 10 mIU/mL TH Y BE#EY A 7 H34E
C7¥A, £9 1 BRBMERE (HE) 2970, 1 - 228z HllE L. Z2o&emm2 I\ (Gh3mE) 2
79 2 eI N TWADS CRECDC)., HIV EEE TIEIBAMEWE ERXFHEENS,

CpG 7V any b7 75~ (Heplisav-B) #7220 /3L I X YHBHERDOT VI = ZIEE X ) @w
HEEEZ/RLTH Y, KEDHHS %4 K5 4 > Tl Heplisav-B @ 2 [ fE 2 45 1 INE L CHERRL T
%o RIFTHARICINT 723 B Pl & AL 2 E 2 MR L 72w,

308 (106 )



The Journal of AIDS Research Vol.27 No.4 2025

TRO1-3 COVID-19 FHS& T A XAEfl

TR LA
| 37 e e A R A BRAE ZE A [ N2 I BR R gt & > 7 — 4 X - iFZERSE R v 5 —

HAIZ BT 238 HIV j&ges & AIDS BB E2 &b ilatsi (UUF, s 1. 2008 4£0
1,557 A% ¥ — 2712 2014 4R X Y A 2z U7ze 2019 AE O P EUE 28503 1,236 B & 22 1) . LIt b EFH 2
DEE 72 5 2 & DS S T,

ETADN 2019 FERICH A 2 1 F 7 £V ZEYE (LLF COVID-19) 252 S 4, Bl I EIPN CRYL LR 23R
U7-72%, HIVEAEARKRS—Z$ 52 & L% o7, COVID-19 OFHHED S 6 FFE &£ L 7B ST &
DY FIy 2R AL LCanFTo HIV RS 2 8554 5,

2019 4E 0 HIV ATEMA R 14 T /4 TH o 7255 20 F M CHRAEFTERED o 0 F s L2720
2020 fEDATBMRAEIIAY 6.9 J7 k& PR L. 2022 4E £ TR 3AEMIZHIZ W THER L7z, 2023 4E X 0 4T Bk
BHRAHPEILR L 220 2024 4£1349 11 HiE & aa FHURENSGEWKEE o Tw b [TERERISRA L
7o 2 EWZ MR DOILT O . HIVBEIOBENIZO 22 - 2SR S Tw b,

2024 FED T A ZBWEBIREL VBML TV B 00, 2T FHd 2020 3 X 8 2021 4E DG & FKHET
Hbho T ATEMATO HIV BEEREEUE 2020 4ELBITEMAERDSHEL THREWTH LI & LD AT
BMAEOA R CHEZENHETE TV o2 IXZE Vv, 72, HEEO 2 2 oA I T+ T
DA SN, BRSPS LA L2 L), BEUERBTIEaa - MTdmY) A7 HITZmISKkTEBY
MEINTVWEEZONS, LX) BRE L THREBDIARL TV I BRI Z LW EE X 525
HIFNZ & > TEZMMOBE D Z L % ) BWOBEIIIED S 22T S 5

2023 EEDTF— & Tl BERERDIITBRERZ LR TB Y, MEHEAROZRILIHEA TV S &
ENb,

SHOA T A NN T Iy 2 BHBICAN, SBRBEEELbR VI ) k282 T BT 52 L5k
DONDLEEZ D,

HIV BSRERECHITD HPV BT EEEREBERICH I SHEFRE (MSD EFEFHEFXEIMN)
*AHEFREIL. MSD M= (RBE) EFHEREPNOESRIEZ I TERIELTLET,
MSD MR=4tIE. HEFFXEOERE - K - EEIC—IESLTHED I A,

309 (107 )

s
/B
=
D
F
]|
g

PGS




BV

s
/a2
=
D
ES
5|
g

TRO1-4 HHED HIV B EBFEIEOHOTOY T I
< ZERO transmission in Japan by 2030 > [CDW\T

H PR
AR RN T A X3 B W R B2 AT Bk N LS e b KPR e & > & —

[ 5] wEdes© HIV RE9E I8 EE & 2 ), U=U H EAN TSN TWE T, =4 ZHMEESH
EHTE. bOPEOEMPIHE HIV EGeE & 4 ABIEEOHEFITVWIND ¥— 7 2@ AN T3 A%
COVID-19 £ DB D 72 7H, AIDS FIEE A M 7% EFW 2 FF S 2 WIREB T3, g {4 A FHifRsHC
o Ty EIRPIITEAN 2 4 A RITEDTIETHHBEED EZENICETICTL2HIMREIEEZD
NE3, —FTZA XD AT 4 7THEHIZIESE HIV OB 2 RICKE A L, B HERO 4 X
FEFHEDFELWYT L4 E, HIVEYEB L O A~NOBLNMEIKRELBILIZEEZ T T,

[HRrY] 2024 4E, HATZA X558 24 X PRI H2HE L. FRICHIVIZOWTOMLEFOMEOEEE L,
BTGB E 2 MU TRAENI A Axtiirtows 2t HWE L2712 Y =2 b ZERO transmission in
Japan by 2030 # 7.5 FUF, 2030 4E F TICAKE A FOBRLE LTOI A X#H L v UNAIDS @ HEE D%
ZITE. DAEICBWT20304EF T2, B3 oo¥uod LT1) FHE HIVEEELZ Yo, 2) HHo A X
SEBZYu, 3) HIVEYUEB L O A XIS A HAESRENEZ XYook~ HigL 3,

[5:] HIVEYYEB L O A4 X3 50988, R R EICELAHZERO 7 uy =7 MEERHE S %7 H
BV BRI EE 2 L £ 9,

(RG] WEAEEE 1, EE SIS AR S AR A S % 8 U CEE S SR R E R T — 7 IR F 5 &
2 L. REEIX, WO LR oW 215 T, BEOWMYMAZEHL 9,

[#%2] A70Yxs PIERO HIV EEEL LT 4 208 LWAREROE L & #@GowEr B L, 20
WERELTEHIC3 20X % 2030 4FIERT H2HEZHBLE T, 5RIEI7T0 V27 VOFKEHEL. &5
Fcopod &, BREEREZHELE T,

310 (108 )



The Journal of AIDS Research Vol.27 No.4 2025

[EEHEFEREZSZ Y VRIDL]

I A RPREREEFEM HIV BRY9E B H BT 5 HPV Y9 7B & B
PIBIRHICHT T BT DA

WK BHERR (ERERFE FL oo 4 VR AL Y ¥ —)

WiEs 0 KB (FEL ARG BT 7 b
WK OS—=VF VANV RAZ Y = )

LS =

v hS¥a—< A VA HPV) RO TEEHPADEKN & 25 2 LS N TV E 325 512 HIV JEYE
DBHOLFIBVTIE, MDA ERMEOERESEORIE) A7 & L TOMNBILETT, HRL A X4
KRTIEMSD E¥#EFHEO—BE LT [HPV BAYE L HTHITZH] L) T7—<TiEt3 ot I F—%4
W, ZOREEELTARY Y RY T2 Z2HMEL T3, HIVZEOTHTO HPV OFF - Bl & G ICo W T H
MOSEERICH#EEE W EEET,

HIV BEMEREICHIT S HPV BT EAEREBLEICHI SHEFE (MSD EZEFHBEEXEIMN)
*AHBERRIL. MSD HHAZ1H (RBE) EFHERRIROESRMERIITERELTLET,
MSD MRA=ALIL. HEFFRORE - Rt - EEIC—IBESLTHED I A,

311 (109)




[REPAFHEERSIRER Y VRY VL] | BRE - BRIK - 15
ART DRYPEA & kel V) 72 B R 3 T 2L HESUE A~ D I Y LA

WK . BT (ERER R ALK

WiE R (AR A XS RMnREERS ZR S &7 72514 b)
KPS GTidd7e S k3R
MTBE= (FEARFE ML ba oA Vv 2Z2EEE > ¥ —)
H L (AT A ZERPMHREEREZR S A&7 27714 H)
AR (HABEZHES H AR TERY)
BEMRIC (T-HEREELE AR I BE R E R -+ eI 5T

o=

R ART o BRI 2 { OFRABRIC X D RHEAWICEEH S hTwb, 7 WHO IZ HIVEEE & 2
Wr SNz XTOANH LTHM 5 7 HUANBAEMIZIZFE B I ART #ah5 2 L 2 dHER L TB
H. R HIV BRI S 725 ART ZRIEICHIET A RE ETHHIEICR>TALY, E2AD
HART2024 4 ICEM S N2 ETIZHIVEEEZ W25 20 H UL ER#EB L T2 5 ART 2 BifE L 72 5 2336.7%
%D TBN R ART EAD»SIZKELRBZV D5, SMERIIRLERZLELTLHTTSH
HZIZbh bbb, BEO EFE2ZTLERN] 2 22T 5] PREESNTVUDLEIVZ I,

COENDOTEFIIE, HIENBEREN D %, FRICHEREER FROPFICIEIEIE LT 4 8B 2L o %
HUIF 72 2 MOMEREEPLETH) ., Z0H ZHEIPOSHEEEITICELIIHMZETLIZ 0L, 21D
ART BIEE CTPEH LT 6 HM & v BNl AE U Twa 2 & 28 ART BV A2 BT 5 54 7 [
BEE T T\,

2017 FFICHAR T A A3, RIERRERE O R ERRE R EOYIEO BRI L EIHRB L2, Ll
BELRELVBOLRIEFERICIEE > TRV, 2EELTORYMAZLD THEZDDIZL TV L 720,
2025 fEICRIEHFIEEMA R RS2 Vb LiF7.. AEHATIE, ZHHoERZEHE oD, RUNGHEA L
BB BHIER R EREE &) R R ZREOEMZ L, #HRICH HAORKZRE LoD, iRk
BB B E NI EHTFETDH S,

ARy VRIT AT, TTIZI0ED RIS TR W OMEIZOWT, @BEISBEICELB) X 2%
L) 2T RN RREEEZ Az 2D, BARMIZED X5 BRI PULEN 2 E5ET 5,

9, OFL DL EHREEZLL L THESNSL I L2 ERBRRED-OICE L, FHLz0»,
E HIV B EZ OGSO K # HiEZRT 5, KIS, QINT THAENELALCENELEZFN
WX T AEOMIE R EEZMBIL TV, 209 2T, OfiR s LTHIVEESRESHEREEEZREZD D,
EDL)LREEAEL, EOL) LEBEROON, v THEKEL AT S, RIS, OAmEALFEB O
HMEDPL, 25D MBI & SEEEMAGEHOREE - BEEZD [EF]-MaTE0k)%dboT
HHEDERR L, ZOBEPOHADRREZELET S, BB, ©5H, PG HEEERTRZESD S ART
ORWPEA BT TED L ) BRELEZ LTV DY, ZOHMEZIRRT 5, U LEZ28EE 2T, HE
BYRBEREZ &9 iR 3R E A, & HITHRET L 72w,

312 (110)



The Journal of AIDS Research Vol.27 No.4 2025

[VRIDLT] BB

HIV cure N} 725 ¥ L ~ ¥ Challenges Toward Achieving an HIV Cure
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The notion of attaining HIV cure has dramatically developed over the past two decades, and is an expanding one.
Upon obtaining exemplar cases of HIV functional cure in rare PLWHs who had undergone intervention, it has
become clear that understanding a multi-scale “functional anatomy” of both viral persistence and host responses
is essential to obtain even the two pragmatic goals of HIV functional cure and remission. This involves several key
HIV biological notions, including but not limited to:

1. Defining and targeting HIV reservoirs, 2. Harnessing and sustaining protective HIV immunity, and:

3. Conceptualizing stratified and/or tailored intervention.

In this symposium, we will share three cutting-edge attempts on modality-based immune boosting/viral
intervention, antibody-based intervention and qualitative characterization and control of HIV reservoirs, which
should trigger images of how to ultimately attain the unprecedented goal of sterilizing HIV cure.

HIV J&Geihi & v ) HEED AW 2A 0 2 B I1E 2 2 20 SECRIMICHESR LUELET Voo b b, KA
X 0 FEEC HIV EEORRRE R 2 72 LoD R r — A % A B2, 7 A4V AFRGIEG B X O B0
DOWHIZET A LRE O [HEEAHS] WERISRO SN TWAE I L R—HOURTH Y, HENL 2 HiE
Ta 5 HIV ek -2 HIfET ECUHEDOZ L L 52 5, TR O HIV &G LY 70 2 8 28
koo, REMNLDDZITTD

- HIV ) = 3 — (JRYLBHEK) O BYREILIR & il

- A7 HIV B 500% 0 55 & HEF:

- BHAL / RIAL S 22 AR O
DEITF N5,
Ky VRIYT AT, TS 7 412X 2P0 HIV GERIG & 7 4 v AHI8, PoRESIC X 2 HIV 8,
HIV ) — N — O & o 3 82 304 L, THIV SRR 60 & v ) i H IR LT 2 23R &
] DA XA=IPRB[ICHRINSLZ L2 HIET,
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SY0O1-2 HIV cure & HIV remission

BT BE=
REAKS L L buw A L A EIZEE v 7 —

YL A 0V A ART) O X 0. HIV EGSE I EBTRE ISR GE S o720 LA LGAS, H# %
T35 & HIVIZLTUNY Y R 5720 ART I3—AfKE L 2 TELR L WIREEDT I TH S, PLv
AV AHIE HIV o385 % [H1E9 2 A5, B R 7 A4 )V ARG 5 7% 5 [HIV Y F—3—] 2532
EBTER, INHo [HIV ) F—o3—] #ER% 9 5 kA HIV Cure (sterilizing cure) T3 ) .CCR5 A
32/ A 32 DBIZWERZFOFF =250 alloHSCT 12X > Td 725 &Nz, LA L, %4 7% allo-HSCT o
ISHIZIEZE K OBERED D ) . BUEE TRADBRIBIOMRERH L DA TH D, —H. TNITPT AV AKIE
WX T4 NVADORGZ T b E—)V L TWAIEFIDEAET 5. 2 15 1L LLHT, Long Term Non Progressor
(LTNP) & FEiE, #iz3 Tl Elite Controller & SHhNAEFITH 5. TN S DIEF DN T, [HIV ) ¥ —
IN— IR L T 505, AEERIZEIC L > TEOHGEAHZ DN TV BRI Sz, ThE sl
T MIRMEIRIE 2 58T 2T 7 F ¥ OERIRREBRS T bz, Bx 7 7 F VBRI X - Tl RZE o
WIS S 7225, PLWH TOHEMEIZFER I N TV ARV, Frld, HOO T AV AR 5587 2 hFIPT
K% FO LINP Bl 5% { OHRIE ) 7 0 —F ViR E 508 L7z, hTd V3 2 E L2k (1C10) 1
A NVAOFFNIMZ T, 38 7% ADCC ii: %= F¢+, SHIV E4die P EREZH vz invivo il CTH,
ANV AR >~ a—)VIREE (HIV %5f#% ; HIV-remission) %iFE L7z (LFEMEEORE - 60F7—%),
HIE. & b TOBRICHIZIT T, EEHOPUKRDIER 217> T b,

315 (113)




SYO1-3 Decoding HIV Reservoirs to Inform Cure
Strategies

Xu Yu
Ragon Institute of MGB, MIT and Harvard / Harvard Medical School

HIV-1 elite controllers arguably represent the closest possible approximation to a cure of HIV-1 infection. Two
possible types of an HIV-1 cure have been recognized thus far: a virological cure with the elimination of all HIV-
infected cells that encode for replication-competent HIV, and a functional cure, characterized by enrichment of
intact proviruses within heterochromatin positions associated with deep latency. Both forms of a cure may result
from immune-mediated clearance of HIV-1 reservoir cells harboring intact proviruses in accessible chromatin
locations. Effective immune responses in people living with HIV-1 may, after extended periods of antiretroviral
therapy, also be able to induce viral reservoir profiles dominated by intact proviruses in heterochromatin
locations; such an atypical reservoir profile, might, in rare cases, contribute to drug-free control of HIV after
treatment interruption. Identifying immune mechanisms that can drive selection of intact proviruses in deep
latency will represent an important research priority for future studies.
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This symposium provides a forum to advance understanding of HIV latency and reservoir, the key barrier to a
cure. Global leaders will present state-of-the-art work and discuss emerging concepts—from reservoir mapping
to regulation of proviral expression. Through open dialogue, we aim to share best practices and set future
directions.
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SY03-1 Clinical significance of residual HIV reservoirs
under cART and future perspectives toward HIV
cure

Kenji Maeda

Joint Research Center for Human Retrovirus Infection, Kagoshima University

Toward controlling HIV reservoirs, approaches such as the ‘Shock & Kill’ therapy, which activate and then
eliminate HIV latently-infected cells, have been proposed. However, the existence of HIV reservoir cells that do
not respond to such treatment has been noted, that suggests the additional therapeutic strategies are needed to
achieve HIV cure.

Meanwhile, cases developing cardiovascular diseases, metabolic abnormalities and others during long-term
cART treatment have become a serious concern. One possible cause is the continued production of small
amounts of virus or viral proteins during treatment, which may be associated with sustained inflammatory
responses and possibly, the onset of various HIV-related complications.

In my talk, I describe data on Japanese HIV+ individuals that indicates a correlation between the amount of
residual HIV reservoirs and the degree of chronic inflammation, and the onset of certain complications. We
believe this indicates that the controlling HIV reservoirs is not only essential for future HIV cure therapy, but also
effective in reducing and suppressing various chronic complications observed in individuals currently receiving
cART.
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SY03-2 Immune targeting of HIV-1 reservoir cells

Mathias Lichterfeld
Ragon Institute of MGB, MIT and Harvard, USA

Successful approaches for eradication or cure of HIV-1 infection are likely to include immunological mechanisms,
but remarkably little is known about how human immune responses can recognize and interact with the few HIV-
l-infected cells that harbor genome-intact viral DNA, persist long term despite antiretroviral therapy and
represent the main barrier to a cure. For a long time, these HIV-1 reservoir cells were regarded as being
completely shielded from host immune responses due to viral latency, defined as proviral transcriptional silence
that precludes recognition by host immune responses. However, on closer examination by recently developed
multi-dimensional single-cell analytic techniques, HIV reservoir cells display discrete footprints of immune
selection, implying that human immune responses may be able to effectively engage and target at least some of
these cells. In particular, recent data suggest that viral reservoir cells may, at least to some extent, be subject to
susceptible to host immune responses, and that the innate immune system can imprint the viral reservoir cell
profile. The failure to eliminate rebound-competent virally infected cells in the majority of persons likely reflects
the evolution of a highly selected pool of reservoir cells that are effectively camouflaged from immune
recognition or rely on sophisticated approaches for resisting immune-mediated killing. Understanding the fine-
tuned interplay between host immune responses and viral reservoir cells will help to design improved
interventions that exploit the immunological vulnerabilities of HIV-1 reservoir cells.
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SY03-3 HIV cure strategies targeting the temporal spatial
dynamics of HIV reservoir

Ya-Chi Ho

Department of Microbial Pathogenesis, Yale University School of Medicine

Despite suppressive antiretroviral therapy (ART), HIV-infected cells survive, persist, and drive chronic immune
activation. HIV integrates into the genome of infected cells, primarily CD4+ T cells, and establishes the reservoir
as early as three days post infection. Millions of HIV-infected cells persist lifelong in the blood and tissues.
Despite effective ART, including recent advances in long-acting lenacapavir and broadly neutralizing antibodies
(bNAb), ART blocks viral protein function but does not remove the integrated HIV proviruses from the genome
of infected cells. Furthermore, ART targets viral protein function but does not inhibit HIV promoter activity.
Therefore, despite effective ART, HIV LTR promoter in infected cells drive stochastic reactivation which causes
low-level viremia, chronic immune activation, accelerated aging, and increased cancer risks. Targeting HIV
reservoir is an urgent need. However, HIV-infected cells are extremely rare (<1%) in peripheral blood and
tissues. It is these heterogeneous and rare HIV-infected cells that cause viral rebound once ART is interrupted.
Understanding how HIV persists in CD4+ T cells is the key to HIV eradication. We will discuss recent advances
in HIV reservoir profiling and eradication strategies, such as single-cell multiomics methods of HIV tissue
reservoir, causes of persistent low-level viremia, the clonal expansion dynamics of HIV reservoir, and HIV-
induced chronic inflammation.
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SY05-1 Dolutegravir Resistance: A Call for Strategic
Initiatives in Sub-Saharan Africa

Doreen Donald Kamori
Muhimbili University of Health and Allied Sciences, Tanzania

HIV drug resistance (HIVDR) among people living with HIV (PLHIV) continues to be a significant public health
problem in low-income countries and, more importantly, in Sub-Saharan Africa (SSA), which accounts for nearly
two-thirds of the people living with HIV worldwide. In 2018, the WHO recommended using an integrase strand
transfer inhibitor (INSTI)-based regimen, particularly dolutegravir, as the preferred first-line antiretroviral
therapy (ART) over the non-nucleoside reverse transcriptase inhibitors (NNRTIs) in countries within the SSA
region. The rollout of the dolutegravir-based regimen in SSA has expanded across multiple countries in recent
years.

Dolutegravir-based regimens suppress HIV viral load in both treatment-naive and experienced patients. It is well
tolerated and provides superior virological suppression compared to other ART classes when used alongside
nucleoside reverse transcriptase inhibitors (NRTIs). Additionally, dolutegravir has shown a high genetic barrier
to the development of HIV drug resistance. However, whether the effectiveness of dolutegravir observed in the
developed world can be realized in SSA settings remains a crucial question.

The emerging evidence of HIV resistance to dolutegravir, which usually exhibits a high barrier to resistance in
resource-rich settings, is of concern since dolutegravir resistance may profoundly impact the efficacy of the ART
and further restrict treatment choices for PLHIV in SSA who are faced with the highest burden of HIV infection.

In Tanzania, just 18 months post-dolutegravir introduction, dolutegravir drug resistance mutations were detected
in 5.8% of PLHIV who were experiencing high viraemia. Five years later, we detected dolutegravir drug
resistance mutations among PLHIV experiencing high viraemia at a rate of >17%. While suboptimal ART
adherence is commonly associated with HIVDR, compounded by limited facilities for HIV viral load and drug
resistance monitoring in low-income settings, including some other viral factors, such as HIV-1 subtype diversity.
This progressive emergence of dolutegravir resistance has not been observed in high-income settings; hence, it
warrants further investigation and targeted interventions.

Therefore, it is vital to examine how HIV-1 diversity and the programmatic strategies in SSA may influence the
effectiveness of dolutegravir and the emergence of dolutegravir HIVDR in the region. This will inform the
strategic initiatives aimed at curbing dolutegravir resistance in SSA and other similar settings.
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SY05-3 Resistance to Key Antiretrovirals: Mechanisms,
Freguency, and Clinical Impact

Robert Shafer
Stanford University, USA

Despite the approval of more than 30 antiretroviral drugs (ARVs), treatment strategies in most countries will
likely rely on about 12 ARVs belonging to six drug classes: (1) nucleoside RT inhibitors; the tenofovir (TFV)
prodrugs (TFV disoproxil fumarate and TFV alafenamide), cytosine analogs (lamivudine and emtricitabine), and
islatravir (anticipated FDA approval in 2026); (2) integrase strand transfer inhibitors (INSTIs): dolutegravir,
bictegravir, and cabotegravir; (3) nonnucleoside RT inhibitors: rilpivirine and doravirine; (4) protease inhibitors
(PIs): pharmacologically boosted darunavir; (5) the capsid inhibitor lenacapavir; and (6) oral entry inhibitors:
fostemsavir and maraviroc.

The talk will review the genetic mechanisms of resistance to each of these drugs the frequency with which
specific resistance mutations occur, and the phenotypic impact of key resistance mutations. It will also highlight
the role of genotypic resistance testing in three scenarios: ART-naive people with HIV (PWH) initiating therapy,
PWH with virological failure, and PWH with sustained suppression for whom a change to a simpler ART regimen
is being considered. Particular attention will be given to interpreting resistance test results in these contexts and
to how genotypic testing can guide clinical decision-making.
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SYO7-1 A Fatal Case of AIDS Complicated by Kaposi’s
Sarcoma-Associated Inflammatory Cytokine
Syndrome (KICS)

KRR, EAKIES, HAPREOR, Ao, R
AR R AR EA TR R ol FE NP & - A - BRI RHAR

A 40-year-old man with acquired immunodeficiency syndrome (AIDS) presented with severe thrombocytopenia
and disseminated Kaposi' s sarcoma (KS). Initially diagnosed with immune thrombocytopenic purpura (ITP), he
was treated with corticosteroids and antiretroviral therapy; however, his condition worsened. He met the criteria
for Kaposi' s sarcoma-associated inflammatory cytokine syndrome (KICS) and received liposomal doxorubicin,
showing temporary improvement. KS progression was observed after immune recovery, suggesting
KS-associated immune reconstitution inflammatory syndrome. Rituximab was administered, but the patient
deteriorated and died. This case highlights the difficulty in distinguishing KICS from ITP, and the importance of
an early diagnosis and multidisciplinary care in advanced AIDS.
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SYO7-2 Successful treatment of thyroid eye disease
complicated by HIV infection with teprotumumab,
an anti-insulin-like growth factor-1 receptor
antibody
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Thyroid eye disease (TED) is a chronic inflammatory disorder associated with thyroid autoantibodies in Graves’
disease, leading to progressive orbital pain, proptosis, and diplopia. We report a man in his fifties who had been
living with HIV since year X — 15, maintained on DTG/ABC/3TC with sustained viral suppression and preserved
CD4+ cell counts. In year X — 10, he developed Graves’ disease accompanied by bilateral proptosis and diplopia,
consistent with TED. Ocular symptoms persisted even after thyroid function was controlled with antithyroid
therapy, and glucocorticoid pulse therapy was avoided because of the underlying HIV infection. In year X,
teprotumumab, an anti-insulin-like growth factor-1 receptor antibody, was introduced. Proptosis and diplopia
improved markedly, and no CD4+ cell decline, viral rebound, or opportunistic infections were observed during
treatment. Although glucocorticoids remain the standard therapy for TED, their strong immunosuppressive
effects pose risks in people living with HIV. Furthermore, alternative biologics, such as IL-6 receptor antagonists
or anti-CD20 antibodies, have been associated with an increased risk of severe infections. In contrast,
teprotumumab suppresses orbital fibroblast activation and proliferation and has been reported to carry a lower
risk of infection. This case suggests that teprotumumab may be used safely and effectively in a person living with

HIV and TED, and it may represent a potential alternative treatment option when immunosuppression is a
concern.
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% Vo Hai Son JEA4: O FH 1T FFE TT VW E 3, ARFEFIZISSVERA HONPLHT TR ZE WV,

Dr. Vo Hai Son, Deputy Director of the Vietnam Administration of Disease Prevention under the Ministry of
Health, Vietnam, will deliver a presentation on HIV/AIDS management in Vietnam, with a particular focus on the
implementation of HIV self-testing. His talk will highlight policy development and practical applications,
including the establishment of a nationwide free HIV self-testing kit distribution system supported by WHO and
the Global Fund. He will also share Vietnam’ s experiences in mobilizing communities to identify new HIV cases
and effectively link individuals to HIV/AIDS services. Drawing on these practices, he will discuss lessons
learned, best practices, and future directions with participants.
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