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1 | BACKGROUND

Long-acting (LA) antiretrovirals (ARVs) recently received approval
for the treatment and prevention of HIV-1, representing a signifi-
cant advancement in the delivery of antiretroviral therapy (ART)
and pre-exposure prophylaxis (PrEP). The introduction of these
LA agents provides an alternative to the requirement for daily oral
medication for preventing and treating HIV-1. In this context, and
in accordance with US Department of Health and Human Services
(HHS) HIV guidelines, the term LA refers to any ARV that is dosed
once weekly or less frequently.! LA medications may be delivered
orally, topically, intravaginally, or parenterally. Medications may be
LA because of their inherent pharmacokinetic properties (e.g., long
elimination half-life), modified medication formulations (e.g., nano-
formulations), or because of a sustained delivery device (e.g., vaginal
rings, implants). Five ARVs are currently available as LA options for
HIV-1 prevention or treatment and are available in a limited number
of countries worldwide. Individual characteristics and availability of
these LA ARVs are summarized in Table 1.

The first approved complete LA ART for maintenance HIV-1
treatment includes the integrase strand transfer inhibitor (INSTI)
cabotegravir (CAB) and non-nucleoside reverse transcriptase inhibi-
tor (NNRTI) rilpivirine (RPV). LA CAB administered alone is indicated
for PrEP. While both medications are also available as oral once-daily
tablets, the intramuscular (IM) injection of each product is LA due to
a characteristic known as flip-flop kinetics.” In flip-flop kinetics, the
slow absorption of the drug from the depot injection site determines
its elimination half-life rather than the drug's metabolism and elimi-
nation. This change in product formulation allows for every 4 weeks
or every 8weeks IM injection compared with daily oral administra-
tion. LA CAB and RPV are both administered via ventro- or dorsoglu-
teal injections. However, alternative routes of administration (e.g.,
thigh muscle) and formulations to reduce the injection volume are
being investigated.®®

Lenacapavir (LEN) is a first-in-class capsid inhibitor with high pi-
comolar potency against all subtypes of HIV-1 and no known cross-
resistance to existing ARV classes. It is administered via subcutaneous
(SC) injection every émonths. LEN is approved for use in combina-
tion with an optimized background regimen (OBR) of other ARVs in
heavily treatment-experienced adults with multidrug-resistant HIV-1,
for whom it is otherwise not possible to construct a suppressive reg-
imen.” LEN has low systemic clearance, resulting in a half-life longer
than 1week for the oral product, and greater than 2months for the
SC injection due to slow-release kinetics. Oral LEN is being studied
in combination with other oral ARVs for the treatment of naive pa-
tients,® while injectable LEN is being studied as a single agent admin-
istered subcutaneously every 6 months for PrEP.11#

Ibalizumab (IBA) is a CD4 post-attachment inhibitor, adminis-
tered intravenously (IV) every 2weeks. IBA use is limited to heavily
treatment-experienced adults with multidrug-resistant HIV-1 failing
their current ARV regimen, and therefore must be combined with
an OBR of other ARVs to form a complete treatment regimen. IBA
is a monoclonal antibody of immunoglobulin G and is LA due to

pharmacokinetics and pharmacodynamics of the drug without mod-
ification of the formulation. While IBA is currently only approved
for IV administration, a Phase 1/2 study demonstrated compara-
ble pharmacokinetic profiles between IM and IV administration of
IBA.}> A Phase 3 study for IM injection has been initiated; upon trial
completion, the manufacturer is planning to apply for label exten-
sion to allow for IM administration.’® Data on other modes of IBA
administration including IV push,” which was recently approved,
and SC injection18 are promising because they may offer greater pa-
tient convenience.

Dapivirine (DPV), an NNRTI, is indicated for use alone as PrEP.
DPV is available in a sustained release vaginal ring delivery sys-
tem that delivers DPV over 1 month. The DPV vaginal ring is not
available in the United States and Europe and is unlikely to be ap-
proved in these regions in the future. However, DPV has received
a positive opinion from the European Medicines Agency,19 a World
Health Organization recommendation,?® and has been approved in
several countries in eastern and southern Africa. A 3-month ring and
a ring co-formulated with hormonal contraception are currently in
development.???

Implementing use of LA ARVs into routine clinical practice re-
quires significant changes to the current framework of HIV-1 pre-
vention, treatment, and service provision. Aside from new clinical
challenges including unique pharmacokinetics, drug interactions,
toxicities, and resistance profiles, there are many complex imple-
mentation challenges to consider. An interdisciplinary team of
trained individuals is required to ensure patient eligibility and med-
ication affordability as well as the acquisition, delivery, storage, and
administration of the LA agents. Procedures for transitions of care,
missed, or delayed doses, conversions to oral ART, use in special
populations including pregnancy, children and adolescents, popula-
tions with adherence challenges, and the management of treatment
failure will also be required.

Implementing LA ARVs in low- and middle-income countries may
be limited by several challenges including cost and infrastructure.
Furthermore, implementation strategies must carefully consider
unique contextual issues such as health system strengthening and
adaptability for innovative service delivery models; policy climates,
inclusion in national guidelines and reimbursement systems; long-
term sustainability amid limited availability of human and financial
resources; and harnessing, creating, and sustaining demand for the
product.?®?> Low- and middle-income nations are highly diverse
and therefore to facilitate the success of LA ARV availability and
uptake, it is important to involve communities in the planning and
implementation of LA ARV programs. This will help to ensure that
programs are locally tailored, culturally appropriate, and that people
with HIV or at risk of HIV acquisition have a voice in designing pro-
grams intended to advance clinical care of HIV treatment or preven-
tion. Despite high-income countries having more readily available
resources and infrastructure to support LA ARV implementation
than low- and middle-income countries, there are still challenges to
overcome, particularly in geographic hotspots, to ensure equitable
access to LA ARVs for people with HIV or at risk of HIV acquisition.?®

8518017 SUOWILIOD 3AIERID 3|l jdde auy Aq pausench a1e sajole VO ‘s J0 SaInJ 10} A%eiq 178U IUO AB|IM UO (SUORIPLOD-PUR-SLLLBILI0D" A8 | 1M AReJq 1[u U0/ SdNY) SUOBIPUOD pue SWLB | 3Y} 835 *[202/£0/92] U0 A%eiqi8uluo AB|IM ‘S3d VO Ad 226z #eud/z00T OT/I0p/wod" A8 imAreiq1jeul juo's euano [dode//sdny wioly pepeojumod ‘L ‘v202 ‘7TT65.8T



18759114, 2024, 7, Downloaded from https://accpjournals.onlinelibrary.wiley.com/doi/10.1002/phar.2922 by CAPES, Wiley Online Library on [26/07/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

SHERMAN ET AL.

>
o
<
o
]
I
-
O
O
<
=
o
<
I
oo

‘Al9jeipawwi
3ulJ Mau 3u3sul pue
pJeasip ‘ouai3Ayun

3ulyswos payonoj sey
8ula 1 {349suUl-ad pue
J93em uea|d ul Sul asury
:paAOWaI SI/3N0

s||e4 Ajlejuapidoe 3uu §|

SUON

Alyuow
9ou0 paoe|das pue Swgg
3ujuiejuod 3uu jeuiSep

V/N

J9p|o
pue sieaAgT ale oym
T-AIH INOY}M sajewdy
Ul 9S4N02.]UI |BUISEA BIA
T-AIH 0 Sld 3onpal o]
(ewseyd)

4z ‘(pinij |euieA) yet

Sul [eui8ep
ILINN

auliAldeq

*19}Je3J9Y} pawnsal aq
ued 3uISop adueUUIEIA
*9]qissod se uoos se
paJaisiulwpe aq pjnoys
asop 3uipeoj e 4aduo|
10 sAep ¢ Aq passiw S|
9S0p 9dueUSIUIEW € ||

QUON

V/N

syeaM g Alana Al SwO8
4o 3uisop adueuajuew

Aq pamolj|o} ‘Al 8w 00T
Jo asop Buipeo| 9|8ulg

uswi3aJ [edlAoJ3Da1ue
Jua.und 413y} Suljiey
S}|npe uj s|edinoJ3aJijue
13430 Y}IM UOIjeuiquiod
Ul T-AlH juejsisal
-8nup13nw Jo Juswieat|

MY8-CL A

uo3o3(ul 1o uoiIN|0s

Joyiqiyur Aaqug

qewnzijeq

'3|Npayds uoljerjiul
Jo T Ae( e 3Jejsad ‘uolldalul 3se| ayl
90UlS pasde|d aAeY SY}29M 87 UeY) S10W §|

uofineds Ypm asn :qys3 40 ulw/qu gT>134D
uonned yim asn i3 ysnd-pliyd

auou :3uswiedwi di3eday a3elapoul/pliw Jo
‘Quawiedwl] [eU] 9IS ‘D3eIPOW ‘PNl

DS 8w /z6 :$129M g Atang

Ajleso 8wQ9 :z Aeq@

DS 8uwi/g6 pue Ajjelo Sw Q9 ‘T Aed
:[euoiiediysanu|

($329M97)

SYUOW 9 AUSAS DS SW /76 :92UBUDJUIBIN

(z Aeq) Alledo 3w 009 (T Aeq) DS Sow

126 snjd Ajjeso 8w Q9 :uonjeijiul Aep-awes
(ST Aeq)

DS 3w /z6 ‘(8 Aeq) Ajjedo BwoE ‘(z pue T
sAeQ) Ajjeso 3w Q9 :uoljeniul days-Aq-dais

uawi8aJ aAlssauddns

€ 12NJ3SU0D 9SIMI3YJ0 Jo0UUBd OYM S3|npe
ul S|ediAoJl1aJ13ue J9Y10 YIM uoljeuiquiod

ul T-AlH 1ue1sisal-3nipii|nu Jo Juswiieal]
SHIdIMCT-8 DS

sAepz1-0T ‘[el0

uoi323[ul Joj uolIN|os ‘33|qe} [elO

Jinededeua

aA0Qe paqLIdsap
Se gvD Yim uoljeulquod
ul 9sn 104 Ajuo—y/N

Joy uoisuadsns ‘39|qe} [elO

supAdiy

a|npayos 3uisop

uollenIu| YIM awnsay :syjuow g<

3|nNpayds Suisop uollenuiuod)

V/N  2wnsay :uoi3daful 3se| 9duls SYpuow €5

3|Npayds SUISOp UOIeI}IU| YHM SWNSIY SYjuow g<

a|npayds

3uISOp UOI1eNUIIUOD YIIM SWNSIY :uol3daful 3se| 9duls syuow s
(uonoalul pig ‘& yyuow je 3uiriels) Ady/gvD s32amgb uo sjuaized
3|NPay2s 3uISOpP UoIjeIIUl YHM SWNSSY :uoI3d3(ul 3Se| 32UlsS Syuow g<

a|npayds

SUISOp UOIFENUIZUOD Y3IM SWNSY :U0I3I3[ul }SE| 92UIS SyIuow gs

Ad¥/aVD $32am b uo sjusized

SJUSAS 3SIDAPE 40} SULIOHUOW Pasea.dul :¥ST 40 Ui/ Juog>|D4D

uoINed Ypm 3sn 13 ysnd-plyd

auoU :uo13dUNYSAp d13eday Jo [euas a3esapowl/pliN

syoamgb

NI 8w Q9 :sUoi323ful UuoIIPNUIIUOCD)
TXSfIMYb IN] (W g) BWO09

:sU01323[ul uolbIIIU|

sAepggz J40j Ajlep aouo

V/N aVvD 8w Qg :(jpuondo) ul-ppaj [pIQ

S}oam gb IN| AdY SW006/9VD SWOQ9 :suoi3oaful uolpnuiuo)
TXSAMYD IN| AdY BW006/9VD 8WQQ9 :suoi3dafur uonviiul

:Buisoq 3a9M 8D

sHaam b NI Ad¥ BU009/9VD W Q01 :suoidaful uoipnuizuo)
TXINI AdY 3w 006/9VD 8w Q09 :uodafur uoviuj

:Buisog 3aoM O
shepgzz

10} [ESW B Y}IM Ajlep 90U0 AdY Sw GZ+ gvD Sw Qg :(jpuorido) ui-poaj [piO

33 6e= 3ulydom
SjU9dSajOpe/S}Npe Ul T-A|H paJinboe
Al|enxas JO Sl 9y} 9onpau o]

846ez

3uiy3iam pue uap|o pue a3e Jo sIedA g sjuadsajope/synpe passasddns
A[1e2180|0JIA Ul T-A|H 4O JUuSWIea.] J0) uswiSau 939|dwod e S AJY/9VD

SH99MBC-ET ‘NI

SHIIMGTT-9°G NI

ysy elo Yty :1edi0
uoiaful

uol323[ul Joj uoisuadsns ‘}3|qey [e4O

ILANN ILSNI

Jineagajoqed

.S9S0p
9doUBUIUIEW PISSIIA

uoidunysAp oneday
/leuad ul juswisnipy

(d34d) @so@

(Juswiealy
T-AIH) ®s0Q

uonesIpu|

(¢/13) 241-ieH

(s) uone|NW.IO4

sse|D

‘uoljuaAaid pue Juswiealy T-A|H 104 s|edirodjadiue Suioe-3uoj Jo soyssoeley) T 374dVL



18759114, 2024, 7, Downloaded from https://accpjournals.onlinelibrary.wiley.com/doi/10.1002/phar.2922 by CAPES, Wiley Online Library on [26/07/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

acep

PHARMACOTHERAPY

SHERMAN ET AL.

(senunuo))

s|elJ3 [eaiund
ul pajsodau saljljewlouqe
qe| juadiows

-juawieasy Suipiedau
elep pajiwiT Jewiulin

(%9) uted d1ajad

(9%9) SINUISEAOAINA (%)
snnJd |[euI3eAOAINA (% /)
931eydsIp |eul8eA (%ST)
uo1329jul 304} Adeulin

9|0zeuod|W [euldeA

U}IM Pa3eaJ3-0d usaym
sainseaw aAljejuUaAaLd
AIH [euonippe asn
'$anssi] |euldeA ay ul
SawAzua dAD Hqiyur Aew
‘suoiyoedajul Snip-3nup
J1WD1SAS JO XSII MOT

TVILON
‘YVEAAD J0 aesisqns

‘sasuaw 3ulnNp aAowal
J0U 0 ‘Yjuow yoes Suul
M3U 1I3sul Ajareipawwi
pue 3ull sA0WY "Yuow T
Joj 9oe|d ul doay pue
eui3eA ojul 3uld Ju3su|

(%S yoes)

ejuadouinau ‘ejuadoynaT
‘ased]| ‘uignJiliq (%0T)
aululeald pasealdu|

(%S)
ysed (%S) easneu (%8)
SSauIzzIp ‘(%8) eaydJelq

pajedidijue jJoN

spioe oujwe pue sapiydad
||EWS 03Ul UMOP udX01g

's0¢

Jano ysnd Al painjipun ue
Sse paJajsiuiwpe aq os|e
ued 3S0p ddUeUdUlEW
9] "UIWGT J9A0

pasnjul aq ued sasop
9oueUdIUIEW JUBNbASONS
‘pa44Ndd0 dABY SUO[}OED
pa3je1d0osse-uoisnjul ou §|
‘uoi3a|dwod Jayje YT 4oy
juajed 9AJ9SqO ‘UIW Qg
1SE3] B JIA0 dSOp Sulpeo)
asnyu| "auljes |euwsiou
%60 W OGe utuonn|ia

qewnzijeq

‘elnuiajold
‘elwadA|81adAy ‘erinsoan|o “uignuijiq
17V LSV (%ET) duluipes.d paseasou]

(%1) B9SNEU (%E£9) SUOI3OEAI 9}IS UOIFI3(U]

19432303 TYT1ON pue ‘d3-d

‘PVEJAD 4O sloyqiyul Suosls yym pue ‘ds-d
pue y\YEdAD JO S1aonpul 91esapowt yim
papuswwodal joN ‘TVT1ON/d3-d/¥VEDAD
JO s12onpul 3U043s Y3m pajedipuledjuo)
(4ouw)

#VEJAD pue ds-d ‘TYTLON Jo desisqns

"paJinbau si (313 uo13d3ful Y3 ul papiroad)
9D1A3P SSIIDE [BIA B JO 3S “|[SABU WOLJ WD G
}ses| Je uswopge ay} Ul says djeledas je
SU0[393[ul DS W G OM] SE Ja3SIUIWpY

Jinededeuan

asedl| 1V LSV ‘DD pasea.ou]

(%2) Ysed (%c) ssauizzip (%)
siapJosip da3|s (%g) easneu

{(%¢) uled |e33|9)s0|NdSNW
‘(%) ayaepesay (%S)
an3iey (%8) eixalAd (%e8g)
suol3oeal 911s uol3dalu|

sJ1031qiyul dwnd uojoud

Y3IM pajedipuleuod :Qd
'S9]Ul0d 9p 9pes.o] Jo

SII UMOUS B Y1IM S3NJp Yylim
uonney "yvYEdAd J0 sasxnpul
3U043S Y1IM pajedipulejuod)
:Od Pue |

VEdAD J0 ajensqns

(%1>) 17V paseasou)

(%17 -%¢) SSAUIZZIP (%17~ %¢E)

easneu (%e-%T) siapJosip das|s
(%17-%€) @n31el (%1-%T>) eixaJAd
‘(%2 T-%) ayoepeay ‘(%) eayielp
‘(%¢8-8¢) suorjoeal ays uod3(u|

(sp1oejue “3-3) syonpoud uoljeds
jusjeAaAjod wouy Jiede asop :0d

‘6VT 40 TVTLON J0

s192npul SU0J1S Y3IM pajedipulesjuod)
:Od Pue |

(dourw) 6¥T1ON
‘(1ofew) TVYTLON Jo 2)eAsqns

LW/BN0E= ING YIm

S|enpIAIpul Ul 3]2snw snain|3 ayl yoead 01 palinbal aq Aew a|paau youl-g
e ‘3ui3exoed jonpoud ay3 ul papiaoad S| 9|pasau Yydul-G'T e y3noyyy
‘paJiajaud Ji ‘o|qeidadde si (Juelpenb aino saddn) yoeoudde
|e91N|30S40P \ "POPUSWWOIAI S| 91IS |ESIN|S0IIUSA S “}ISIA dWES 3y}
3unnp anbiuydal 3oeJ1-z e 3uisn (14ede s191aWIUdd Z 1Se3| 18 IO SapIs
911soddo uo) sayls uoidaful |ean|3 ajeledas je uoldalul yoes Ja)siuwpy
*98ulAs e 03Ul UMmeap 92u0 Yg 40j Jo ‘Suidexded

|eui8140 ay3 ul y9 404 J03esasdiijad ay3 Jo apisino 3day aq Aew 3nuQg

*98ulIAs

o3ul SuiMelp 910434 (S93NUIW GT~) 24njesadwa) wood 0y sjela Sulg

auLiAldiy

JineaSay0qe)

(slewy jedy
Ul 9%T<) $3094J2 9pIS

(slaq) suonoesayu|
3nup-3niQg

wsijoqea|n

uope.sIUWIpY

(penunuod) T 379VL



PHARMACOTHERAPY

(Continued)

TABLE 1

Dapivirine

Ibalizumab

Lenacapavir

Rilpivirine

Cabotegravir

Approved in several

Licensed in the US.

Licensed in the US, Canada, UK, EU,
and Canada, Australia, Israel, Japan,

CAB/RPV (HIV-1 treatment):

Availability

African countries

Previously approved
in the EU but later

Licensed in the US, Canada, Australia, EU, UK, China, Japan,

Switzerland, Norway

CAB (PrEP):

including Botswana,

Switzerland, and the United Arab Emirates

Kenya, Rwanda, South
Africa, Uganda, Zambia,

Zimbabwe*

withdrawn from market;
available via a named
patient program.

Licensed in the US, Australia, EU, Botswana, Brazil, Malawi, South

Africa, and Zimbabwe.

CICCP

Submitted for approval in other countries including Kenya, Uganda®

SHERMAN ET AL.

Abbreviations: ALT, alanine transaminase; ART, antiretroviral therapy; AST, aspartate transaminase; CAB, cabotegravir; CK, creatine kinase; CrCl, creatinine clearance; CYP450, cytochrome P450; ESRD,
end stage renal disease; EU, European Union; IM, intramuscular; INSTI, integrase strand transfer inhibitor; IV, intravenous; N/A, not applicable; NNRTI, non-nucleoside reverse transcriptase inhibitor; P-gp,

P glycoprotein; PrEP, pre-exposure prophylaxis; g, every; RPV, rilpivirine; SC, subcutaneous; UGT, uridine diphosphate glucuronosyltransferase; UK, United Kingdom; US, United States.

Management of missed doses of CAB for PrEP or CAB/RPV for ART vary when the missed dose occurs during the induction period. Refer to product labeling for guidance.

Overall, the implementation of LA ARVs for HIV treatment and pre-
vention in low- and middle-income countries will require a concerted
effort from governments, donors, and civil society organizations.
However, the potential benefits of LA ARVs are significant, and with
appropriate planning and safeguarding of resources and personnel,
low- and middle-income countries may overcome the challenges of
LA ARV program implementation to support better health outcomes
among people with HIV or at risk of HIV acquisition.

Given the novelty, complexity, and interdisciplinary requirements
needed to safely and optimally consider and procure drug (including
variable pay or coverage) for diverse patient groups in different prac-
tice settings, along with supporting and scaling caseloads and pro-
grams, consensus recommendations on the use of LA ARVs will assist
the clinician in optimizing use of these agents. This practice guideline
provides consensus recommendations pertaining to the clinical use

of LA ARV agents for HIV-1 prevention and treatment.

2 | METHODS
2.1 | Consensus panel composition

The Consensus Panel consisted of 18 multidisciplinary members
from North America and Europe with diverse expertise in clinical
practice and research including physicians, advanced practice pro-
viders, and pharmacists. The authors were diverse in geographic
location, practice settings, race, ethnicity, and gender. They rep-
resent membership in the endorsing organizations (the American
Academy of HIV Medicine [AAHIVM], the American College
of Clinical Pharmacy [ACCP], the Canadian HIV/Viral Hepatitis
Pharmacists Network [CHAP], European AIDS Clinical Society
[EACS], and the Society of Infectious Disease Pharmacists [SIDP]).
We acknowledge that all contributors to this manuscript reside in
high-income countries, which may limit the applicability of these
recommendations to low- and middle-income countries that face
unique challenges to LA ARV program development and imple-
mentation such as limited access to specialized equipment and
trained personnel. However, we believe that these recommenda-
tions have the potential to be adapted for use in countries with

limited resources.

2.2 | Consensus development based on evidence

Consensus Panel members developed the list of clinical questions
included in the review and were assigned key topics contributing to
current knowledge and optimal utilization of LA ARVs. A draft docu-
ment addressing these specific areas including recommendations was
developed, written, reviewed, and approved by all panel members
through a series of meetings. After review by members of AAHIVM,
ACCP, CHAP, EACS, and SIDP, the panel met to review and revise
the document based on the submitted comments, suggestions, and
recommendations. After careful discussion and consideration, the
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document was revised and circulated among panel members and sup-

porting societies for final approval and publication.

2.3 | Literature review and analysis

The recommendations in this guideline were developed following a
review of English language literature published before March 1, 2023.
Data available after the concluding date of the literature search were
considered for inclusion if they were deemed to be of sufficient sig-
nificance to either alter the strength of evidence or provide a recom-
mendation for an otherwise unanswered question due to insufficient
or contradictory evidence. Studies were identified through PubMed
and Embase database, clinicaltrials.gov database, and HIV confer-
ence abstract searches using the search terms listed in Table S1. All
study types (primary reports and systematic reviews) were included
within the searches. Priority was given to evidence from randomized
controlled trials or meta-analyses. However, lower level evidence, in-
cluding abstracts, was reviewed in absence of higher quality data or
published manuscripts. Members independently evaluated published
articles retrieved from the literature search, secondary article cita-
tions, and abstracts from recent professional meetings before coming
to consensus for all summary statements.

2.4 | Process overview

To evaluate evidence, the panel employed the Grading of
Recommendations Assessment, Development, and Evaluation
(GRADE) approach for both quality of evidence and strength of
recommendation.?” The GRADE system classifies the quality of evi-
dence in one of four levels (high [A], moderate [B], low [C], and very
low [D]) and offers two strengths of recommendations (strong and
weak). Additional details on the GRADE criteria appear in Table 2.
Panel members were divided into groups consisting of a primary
lead author and coauthors for each section. Authors reviewed the
literature, evaluated the evidence, determined the strength of the
recommendation, and supplied an evidence summary for each rec-
ommendation. The panel reviewed all recommendations, strength
of recommendations, and quality of evidence. Discrepancies were
discussed and resolved.

TABLE 2 GRADE criteria.?’

Level of evidence Quality certainty

A High
B Moderate
C Low
D Very low

Recommendation level Strength of recommendation
1 Strong

2 Weak

3 | CLINICAL QUESTIONS AND
RECOMMENDATIONS

1. What is the evidence for using LA ARVs for the treatment of
HIV-1?

Consensus recommendations

1.1 We recommend HIV-1 treatment using LA CAB/RPV as an
alternative to oral ART among individuals who are virologically
suppressed and otherwise clinically eligible.

Quality of evidence A

Strength of recommendation 1

1.2 We recommend LA IBA and/or LEN may be added to an op-
timized background regimen for heavily treatment-experienced
adults with multidrug-resistant HIV-1 with limited anticipated
activity from oral ART agents alone.

Quality of evidence B
Strength of recommendation 1
Evidence summary

Evidence for using CAB/RPV for HIV-1 treatment in adults is
supported by the Phase 3 ATLAS and FLAIR studies. In ATLAS (an
open-label trial of ART-experienced people 18years of age or older
with HIV-1 who were virologically suppressed for at least 6 months
on standard oral therapy including INSTIs, protease inhibitors (Pls) or
NNRTI regimens, all with nucleoside reverse transcriptase inhibitor
(NRTI) backbones), participants were randomized to either continue
daily oral ART, or switch to LA injectable CAB/RPV IM after receiv-
ing a 30-day oral lead-in (OLI) to assess tolerability. Following the OLI
phase, loading dose injections of CAB and RPV were administered,
followed by every 4-week injections.28 93% of patients completed the

Meaning

The true effect is close to the estimated effect

The true effect is probably close to the estimated effect

The true effect may be markedly different from estimated effect
The true effect is probably markedly different from estimated effect
Meaning

Panel confident recommendation benefit outweighs risk

Panel uncertain, consider individual patient factors
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maintenance phase of the study. At week 48 of this non-inferiority
study, HIV-1 RNA =50 copies/mL was observed in five participants
(1.6%) in the LA injectable group compared with three (1%) in the
daily oral therapy group, meeting the non-inferiority criterion of the
study. A follow-up study, ATLAS-2M,%? demonstrated non-inferiority
at 48weeks between dosing LA injectable CAB/RPV every 8weeks
compared with every 4weeks.?’ Of note, there were eight (2%) ver-
sus two (<1%) confirmed virologic failures (two sequential HIV-1 RNA
measurements 2200 copies/mL) in the every 8- versus every 4-week
groups, with 63% (5/8) of patients in the former group found to have
archived RPV-associated resistance mutations at baseline.

FLAIR was designed similarly to ATLAS, that is, as a randomized,
open-label multicenter study of LA CAB/RPV designed as a non-
inferiority trial. However, FLAIR enrolled people 18years of age or
older with HIV-1 who were ARV treatment-naive. Participants who
achieved virologic suppression after 20weeks of oral daily dolute-
gravir/abacavir/lamivudine were randomized 1:1 to continued oral
standard of care or LA CAB/RPV every 4weeks; the latter was
shown to be non-inferior to daily oral ART.%°

Durable efficacy of LA CAB/RPV through 96 weeks was demon-
stratedin ATLAS, ATLAS-2M, and FLAIR.2°-32 Furthermore, initiating
LA CAB/RPV without an OLI (also known as direct-to-injection, DTI)
has been shown to be safe, tolerable, and efficacious. Accordingly,
the CAB/RPV OLI is deemed optional.®® Of note, data from use of
LA CAB/RPV in real-world settings, administered to patients with
high levels of substance use and marginal housing, resulted in viral
suppression among those undetectable and among those with vi-
remia at baseline.3*%° At this time, guidelines recommend LA CAB/
RPV as an HIV treatment switch strategy in individuals with virologic
suppression®; however, AIDS Clinical Trials Group 5359 is an ongoing
Phase 3 clinical trial evaluating the effectiveness of LA CAB/RPV
versus daily oral ART in persons with HIV-1 and a history of subopti-
mal treatment adherence and virologic control.%®

Overall, LA CAB/RPV for HIV-1 treatment has been shown to
be safe, tolerable, and acceptable among clinical trial participants.
Across trials, adverse events were experienced more commonly
among those who received LA injectable versus daily oral ART, and
this was primarily related to injection site reactions (ISRs). Among
ATLAS participants, 83% in the LA therapy group reported ISRs at
48weeks with the majority of reactions (99%) being mild or mod-
erate. ISRs consisted of pain (75% of participants), nodules (12%),
induration (10%), and swelling (7%); and 88% of ISRs resolved within
seven days (median three days). The frequency of ISRs significantly
decreased over time (e.g., in FLAIR, from 72% to 23% to 18% of par-
ticipants at Weeks 4, 48, and 96, respectively). In the pooled 48-
week results from ATLAS and FLAIR, a total of six participants in the
long-acting ART group (1%) withdrew from the study due to ISRs,
all reporting injection site pain.®” Other than ISRs, the most severe
adverse events reported as being related to the LA therapy were
pyrexia, nausea, diarrhea, headache, and grade 4 lipase increase. The
incidence of serious adverse events was similar in the LA and daily
oral therapy groups, occurring in 4%-5% and 8% of participants in
ATLAS and FLAIR, respectively. Rates of adverse events in the LA

injectable arm, as well as frequency of ISRs, at 48 weeks were sim-
ilar between females and males (sex at birth) in a pooled 48-week
analysis of ATLAS and FLAIR results.®” No new safety signals were
identified through 96 weeks. In ATLAS and FLAIR, participants who
received LA injectable therapy had substantially higher treatment
satisfaction scores compared with those receiving oral ART.

With respect to body weight change, a pooled analysis of 48-
week results from ATLAS and FLAIR found that mean (standard
deviation) weight increased from baseline by 2.34 (5.67) kg and
by 1.17 (5.22) kg in the LA injectable and daily oral ART arms, re-
spectively.” Among FLAIR participants at 96 weeks, median weight
change from baseline was similar between both treatment groups
and consistent with those reported previously in clinical trials of
oral ART.%8 Of note, the weight gain observed among ATLAS and
FLAIR participants was not associated with significant changes in
lipid levels or other metabolic parameters. Additionally, there was
no evidence that the weight gain was associated with other adverse
clinical outcomes.

Furthermore, SOLAR was a randomized, open-label, Phase 3 mul-
ticenter non-inferiority trial that compared use of LA CAB/RPV every
8weeks with continued daily oral bictegravir/tenofovir alafenam-
ide/emtricitabine for the maintenance of virologic suppression.39 At
12months, HIV-1 RNA 250 copies/mL was observed in five partici-
pants (1%) in the LA injectable arm and one participant (<1%) in the
daily oral therapy arm, thus meeting the non-inferiority criterion of the
study. There were two confirmed virologic failures with on-time injec-
tions in the LA injectable arm of the modified intention-to-treat pop-
ulation, both with on-treatment RPV or INSTI resistance-associated
mutations. LA CAB/RPV was well tolerated with the most common
adverse events being ISRs (grade 1 or 2) and mild headache. Treatment
satisfaction was greater among participants in the LA injectable arm
compared with those continuing daily oral therapy.

Evidence for using LEN in highly treatment-experienced people
with multidrug-resistant HIV-1 is supported by the Phase 3 CAPELLA
trial. The population included persons 212years old. Participants had
a median age of 52years, were 25% female, 38% Black race, and 21%
Hispanic/Latinx. Persons with documented resistance to at least two
ARVs from at least three of the four main ARV classes were enrolled
in a two-cohort design during which participants' OBR was continued
throughout. Cohort 1 included 36 participants with HIV-1 RNA >400
copies/mL and stable viremia between screening and cohort selection
visits (<0.50 log,, copies/mL change in HIV-1 RNA) who were ran-
domized to receive oral LEN or placebo for 14 days followed by SC LEN
every 6 months on Days 15 or 29, respectively. Cohort 2 included 36
participants who all received open-label oral LEN beginning on Day 1
followed by SC LEN every 6 months beginning on day 15.

In Cohort 1, 88% (21/24) in the LEN group and 17% (2/12) in
the placebo group met the primary endpoint of a reduction in HIV-1
RNA by 20.5 log,, copies/mL by Day 15. At week 26, HIV-1 RNA <50
copies/mL was observed among 81% and 83% of Cohorts 1 and 2
participants, respectively, with a least-squares mean increase in the
CD4* T-cell count of 75 and 104 cells/mm?, respectively. No serious
adverse events related to LEN were identified, though ISRs were
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reported in 63% of participants. Finally, resistance to LEN was noted
in 8 out of 72 participants (mainly in those with the Mé6l mutation),
which mostly occurred among participants who had poor adherence
to the OBR.

Evidence for using IBA in highly treatment-experienced peo-
ple with multidrug-resistant HIV-1 is supported by a single-group,
open-label, Phase 3 study.*® IBA was evaluated in 40 adults
(218years of age) with multidrug-resistant HIV-1, defined as doc-
umented genotypic or phenotypic resistance to at least one drug
in at least three classes of ARV medications. At study entry, mean
CD4" T-cell count was 150 cells/mm?® and mean HIV-1 RNA was
4.5 log,, copies/mL. Participants were required to have HIV-1 RNA
>1000 copies/mL and to continue their previous oral ART regimen
(Days 0-13) before initiating an OBR (Day 14 onward). A loading
dose of IBA was administered IV on Day 7 and then maintenance
dosing initiated on Day 21 and given IV every 14 days until Week
25. Of the 40 participants, 33 (83%) had a reduction in HIV-1 RNA
by 20.5 log,, copies/mL from baseline. At Week 25, 43%, and 50%
of participants had HIV-1 RNA <50 copies/mL and <200 copies/
mL, respectively. Among 10 participants with virologic failure or
rebound, nine had viruses with lower IBA susceptibility per in vitro
testing. The most common adverse event was diarrhea (reported
in 20% of participants). Five patients (13%) experienced adverse
events that resulted in discontinuation of IBA, including four pa-
tient deaths, though none were considered related to IBA therapy.
Finally, one participant developed immune reconstitution syn-
drome in the context of a clinical diagnosis of progressive multifo-
cal leukoencephalopathy presenting on Day 57, considered related
to IBA use and resulting in discontinuation.

2. What is the evidence for using LA pre-exposure prophylaxis
(PrEP)?

Consensus recommendations

2.1 We recommend LA CAB as a PrEP option for all persons clin-

ically eligible.
Quality of evidence A
Strength of recommendation 1

2.2 We recommend the DPV vaginal ring as an alternative PrEP
option when more effective oral or injectable PrEP strategies are
not available or if the vaginal ring is the individual's preferred
method.

Quality of evidence A

Strength of recommendation

Evidence summary

Evidence for using CAB as PrEP is supported by the HIV
Prevention Trial Network (HPTN) 083 and HPTN 084 studies, both
randomized, double-blind, non-inferiority trials. HPTN 083 showed
superiority of LA CAB over daily oral tenofovir disoproxil fuma-
rate/emtricitabine (TDF/FTC) for prevention of HIV-1 acquisition in
cisgender men who have sex with men (MSM) and in transgender
women who have sex with men. The trial enrolled 4570 cisgender
men who have sex with men and transgender women who have sex
with men at 43 sites in Argentina, Brazil, Peru, the United States,
South Africa, Thailand, and Vietnam.** Participants were random-
ized to either the LA CAB or daily oral TDF/FTC group, and par-
ticipants in each group received both injections and oral tablets
in order to maintain the blinded design. The study included three
phases: 5weeks of daily oral CAB and a daily TDF/FTC placebo
pill or 5weeks of daily oral TDF/FTC and a daily oral CAB placebo;
148 weeks of LA CAB administered IM every 8 weeks plus daily oral
TDF/FTC placebo or 148 weeks of daily oral TDF/FTC plus a LA CAB
placebo administered IM every 8 weeks; and an open-label daily oral
TDF/FTC for 48 weeks after participants completed phase 2. A data
and safety monitoring board (DSMB) recommended that the blinded
part of the study be stopped early for successfully meeting its spec-
ified objectives, and the decision was approved by the study spon-
sor (The US National Institute of Allergy and Infectious Diseases).
LA CAB was found to be superior to daily oral TDF/FTC for HIV-1
prevention. A total of 52 incident HIV-1 acquisitions occurred, with
13 incident acquisitions in the LA CAB arm (incidence rate 0.41 per
100 person-years) and 39 incident acquisitions in the TDF/FTC arm
(incidence rate 1.22 per 100 person-years). The hazard ratio for LA
CAB versus TDF/FTC was 0.34 (95% Cl 0.18-0.62), corresponding
to a 66% reduction in incident HIV-1. ISRs were reported in 81.4%
of the participants in the LA CAB group and in 31.3% of those in the
daily oral TDF/FTC group‘41 After unblinding, the clinical efficacy
of LA CAB for PrEP persisted during an additional 1year of study
follow-up; no new safety concerns emerged.*?

The HPTN 084 trial showed superiority of LA CAB as HIV-1 pre-
vention over daily oral PrEP with TDF/FTC in cisgender women. This
Phase 3 trial followed the same design of HPTN 083 (same phases
and similar duration of each phase) and enrolled 3224 women
18-45years of age in sub-Saharan Africa who were at risk of acquir-
ing HIV-1.*3 Data from HPTN 084 showed LA CAB injections once
every 8 weeks were safe and superior to daily oral TDF/FTC for HIV-1
prevention. Forty incident HIV-1 acquisitions were observed over
3898 person-years (incidence 1.0% [95% Cl 0.73-1.40]): four in the
CAB group (incidence 0.2 cases per 100 person-years [0.06-0.52])
and 36 inthe TDF/FTC group (1.85 cases per 100 person-years [1.3-
2.57]), resulting in a hazard ratio of 0.12 [0.05-0.31] and risk differ-
ence of -1.6% [-1.0% to -2.3%)]. ISRs were reported in 38% of the
participants in the LA CAB group and in 10.7% of those in the daily
oral TDF/FTC group. Given findings of superiority, the independent
DSMB recommended the study sponsor (The US National Institute
of Allergy and Infectious Diseases) stop the blinded phase of the
trial. The unblinded continuation phase of HPTN 084 confirmed the
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superiority of LA CAB over oral TDF/FTC for HIV prevention with no
new safety concerns identified.**

While ISRs were more frequent in the LA CAB arms in both HPTN
083 and 084 when compared to participants receiving placebo in-
jections, most were mild and did not lead to drug discontinuation.
No other relevant safety issue emerged in these trials. Considering
the results of HPTN 083 and 084, the World Health Organization
(WHO) launched guidelines in July 2022, recommending that LA in-
jectable CAB may be offered as an additional option for HIV-1 PrEP
for people at substantial risk of HIV-1 acquisition, as part of combi-
nation prevention approaches.*®

Evidence for using DPV as HIV-1 prevention is supported by two
large Phase 3 trials in African cisgender women: A Study to Prevent
Infection with a Ring for Extended Use (ASPIRE) trial and the Ring
Study.‘“‘"47 Both trials demonstrated approximately 30% protection
against HIV-1 acquisition in cisgender women using the DPV ring
compared with placebo. Imperfect adherence to the ring likely con-
tributed to the modest HIV-1 risk reduction seen in these trials. In
both trials, the ring was not associated with any safety concerns.

ASPIRE (MTN-020), was a double-blind, placebo-controlled
trial of sexually active, non-pregnant, non-lactating women be-
tween 18 and 45years of age in Malawi, South Africa, Uganda, and
Zimbabwe.** Among the 2629 women enrolled, 71 HIV-1 acquisi-
tions occurred in the DPV group and 97 in the placebo group (in-
cidence 3.3 and 4.5 per 100 person-years, respectively). Overall,
the incidence of HIV-1 acquisition in the DPV group was 27% lower
(95% Cl 0.01-0.46; p=0.046) than in the placebo group. Higher ad-
herence rates, as measured by plasma DPV levels, correlated with
greater protection. The rates of adverse events and ARV resistance
among women who acquired HIV-1 were similar in the two groups.

The Ring Study (IPM 027) evaluated the DPV vaginal ring in 1959
sexually active, non-pregnant, non-lactating women between 18
and 45years of age in South Africa and Uganda in a randomized,
double-blind, placebo-controlled trial.*’ A total of 77 HIV-1 acquisi-
tions occurred in the DPV group and 56 in the placebo group (inci-
dence 4.1 and 6.1 per 100 person-years, respectively). Overall, the
incidence of HIV-1 acquisition was 31% lower in the DPV group than
in the placebo group (95% C1 0.49-0.99; p=0.04). The cumulative in-
cidence of adverse events during the trial was similar in both groups
and none were assessed by the investigators as being product re-
lated. However, serious adverse events occurred more often in the
DPV group than in the placebo group (2.9% vs. 0.9% of participants,
respectively, p=0.01). Among those who acquired HIV-1 during the
trial, resistance mutations to NNRTIs were observed with similar
frequency in both groups, with the exception of E138A, which was
observed more frequently in the DPV group. Two subsequent open-
label extension studies to the ASPIRE and Ring studies, DREAM and
HOPE, respectively, demonstrated increased ring adherence com-
pared with the Phase 3 trials and suggested greater risk reduction by
over 50% across both studies.*34

In July, 2020, the European Medicines Agency, in cooperation
with WHO, adopted a positive scientific opinion for the DPV vagi-
nal ring, on the public benefits for women outside of the European

Union. In January 2021, WHO released new clinical recommen-
dations on HIV prevention that included detailed guidance for
DPV ring as an additional choice for women at substantial HIV
risk as part of combination prevention approaches.20 In December
2021, the International Partnership for Microbicides voluntarily
withdrew its new drug application submitted to the US FDA. The
decision was made following feedback during the agency's review
that current data were unlikely to support US approval, given the
current HIV epidemiology and the prevention landscape in the
United States.>®

3. For whom are LA ARVs for HIV-1 treatment or PrEP

indicated?
Consensus recommendations

3.1 LA CAB/RPV for HIV-1 treatment is indicated for individuals
who are virologically suppressed on oral ART without known or
suspected resistance to either component, without other known
contraindications, and who agree to receive timely injections and

undergo recommended laboratory testing

Quality of evidence A

Strength of recommendation 1

3.2 IBA or LEN for HIV-1 treatment is indicated for heavily
treatment-experienced adults with multidrug-resistant HIV-1

failing their current antiretroviral regimen.

Quality of evidence A

Strength of recommendation 1

3.3 Initiation of LA CAB for PrEP is indicated for individuals with-
out evidence of HIV-1 (i.e., HIV Ag/Ab negative + HIV-1 RNA not
detected) who agree to receive timely injections and undergo
recommended laboratory testing.

Quality of evidence A

Strength of recommendation 1

3.4 DPV is recommended for cisgender women to reduce risk
of HIV-1 acquisition via vaginal intercourse when oral or inject-
able PrEP is not being used or is not available or based on user
preference.
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Quality of evidence A
Strength of recommendation 1
Evidence summary

LA CAB/RPV injectable therapy is currently only approved for
use as maintenance HIV-1 treatment in adults or in adolescents
»12years of age and weighing at least 35 kilograms.** Patients who
might be considered for this regimen include those who express
interest in less frequent dosing of ART; have pill aversion, intoler-
ance, or malabsorption; struggle with HIV-related stigma and/or
have disclosure concerns of taking a daily medication for HIV-1. For
HIV-1 treatment, appropriate candidates should be virologically sup-
pressed (HIV-1 RNA<50 copies/mL), with no known or suspected
resistance to either CAB or RPV, or taking any medications contra-
indicated with either CAB or RPV. Reflecting exclusion criteria from
the clinical trial designs, patients with any known INSTI or NNRTI
resistance mutations, excluding K103N, should not receive CAB/
RPV.! In real-world settings, previous genotypic information may be
unavailable for some patients. It is therefore important to carefully
review patients' prior ART regimens, corresponding trends in viro-
logic data, and reasons regimens may have been switched to learn
of any clinical evidence suggestive of possible drug resistance. While
proviral DNA genotypic resistance testing may be ordered, there
is insufficient evidence to support this as a standard practice, and
detection of archived resistance has unknown clinical implications.
Additionally, there may be discordance between proviral DNA ge-
notypic testing and standard HIV-1 RNA genotypic drug resistance
testing, suggesting that proviral DNA genotypic testing may not be
reliable for predicting resistance to ART.! Additional excluding fac-
tors for use of LA CAB/RPV are the presence of hepatitis B virus
coinfection, unless the patient is also receiving an oral antiviral active
against hepatitis B virus, hypersensitivity to CAB or RPV, coadminis-
tration with other drugs that significantly reduce CAB or RPV plasma
concentrations, and individuals who are pregnant or breast/chest-
feeding. If an individual is exposed to CAB/RPV during pregnancy
or while breast/chest-feeding, the clinician should report outcomes
to the ARV pregnancy registry database, found at www.apregistry.
com.*? Individuals initiated on LA CAB/RPV should be counseled on
the importance of timely appointments for injections and the poten-
tial ramifications of missed injection appointments including the de-
velopment of resistant HIV-1 or onward HIV-1 transmission to others
if virologic suppression is not maintained. Garnering an understand-
ing of an individual's lifestyle, commitments, and obligations can help
delineate if an individual will be able to adhere to the dosing strategy
so that shared decision-making can be used to determine whether LA
ART is a viable option for them.

Patients who might be considered for an IBA- or LEN-containing
regimen are those who are heavily treatment-experienced who are
not able to achieve viral suppression with other broadly used classes
of ARVs.! IBA or LEN should be used in combination with an OBR
and should not be added as single agents to a failing regimen, as this

will increase the likelihood for development of resistance to the new
agent.! Patients should be amenable to regularly receiving IBA or
LEN in healthcare settings, while maintaining continued adherence
to the OBR.

Clinicians should offer PrEP to anyone who asks for it, including
sexually active individuals who do not report behaviors that put them
at risk of getting HIV-1 or persons who inject drugs.”® LA CAB for
PrEP is approved for adults and adolescents weighing 35kg or more
to reduce the risk of sexually acquired HIV-1. A negative HIV-1 test
must be completed prior to starting CAB for PrEP. Patients should
be counseled on the dosing schedule comprising every 4-week injec-
tions for 2months, followed by every 8 weeks thereafter, additionally
noting that LA CAB remains detectable in tissues for a year or longer.
Systemic CAB levels will decline without ongoing medication admin-
istration and, for people who discontinue CAB, levels may become
subtherapeutic if an exposure to HIV-1 were to occur.

DPV vaginal ring has been recommended for use by the WHO
to reduce the risk for HIV acquisition via vaginal intercourse when
oral PrEP is not being used or is not available or based on user pref-
erence.?’ Prospective patients should be counseled on the need for

insertion of a new ring every 28days.

4. What is the process for customizing LA ARVs for HIV-1 treat-
ment or PrEP?

Consensus recommendations

4.1 We recommend that the choice of ART or PrEP agent(s) be
based on shared clinical decision-making and patient preference
to support adherence

Quality of evidence (o}

Strength of recommendation 1

4.2 We recommend LA CAB/RPV as an HIV-1 treatment option,
particularly for scenarios where there are concerns regarding
safety, effectiveness, convenience, or access of oral ART or
based on user preference.

Quality of evidence B

Strength of recommendation 1

4.3 Clinicians should reserve IBA for individuals in whom a sup-
pressive ART regimen cannot be constructed based on available
alternatives, have access to the medication, and who are able to

receive intravenous administration every 2 weeks.
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Quality of evidence B

Strength of recommendation 1

4.4 Clinicians should reserve LEN for individuals in whom a sup-
pressive ART regimen cannot be constructed based on available
alternatives, have access to the medication, and are able to re-

ceive subcutaneous administration every 6 months.

Quality of evidence B

Strength of recommendation 1

4.5 We recommend LA CAB as a PrEP option for scenarios where
there are concerns regarding safety, effectiveness, convenience,

or access of oral PrEP or based on user preference.

Quality of evidence B

Strength of recommendation 1

4.6 We recommend DPV as a PrEP option for scenarios where
there are concerns regarding safety, effectiveness, convenience,

or access to oral or injectable PrEP or based on user preference.

Quality of evidence C
Strength of recommendation 1
Evidence summary

We suggest that choice of ART or PrEP agent(s) be based on
shared clinical decision-making and patient preference to support
adherence. LA ARVs may be preferred for persons who have diffi-
culty taking pills daily and, furthermore, may represent a convenient
and potentially discreet option to overcome barriers to daily oral
ARVs such as difficulties with pill swallowing, HIV-related stigma,
intimate partner violence, and, in the case of HIV treatment, fear of
HIV disclosure.

We recommend LA CAB/RPV as an HIV-1 treatment option, par-
ticularly for scenarios where there are concerns regarding safety,
effectiveness, convenience, or access of oral ART or based on user
preference. LA CAB/RPV for HIV-1 treatment is recommended for
people with undetectable HIV-1 RNA and without resistance to ei-
ther agent.28313354 | A CAB/RPV is approved as an optimization
option for patients who are virologically suppressed on oral ART for
3-6months and who agree to adhere to the frequency of injection
visits and do not have contraindications.

IBA and LEN are currently reserved for persons with HIV-1 who
have extensive resistance to existing ARV classes with limited thera-
peutic options and in whom it is not otherwise possible to construct
a fully suppressive ART regimen.40'55 As with other ARV drugs ap-
proved for persons with multidrug-resistant HIV-1, combination
with a carefully selected OBR containing fully or partially active
drugs based on a complete resistance profile is necessary. Patients
should agree to receive on-time administration of LA agents. The
fundamental principle of regimen optimization is to maintain viral
suppression without jeopardizing future treatment options. Thus,
functional monotherapy should be avoided whenever possible.

The use of LA CAB as PrEP may be particularly compelling when
low adherence to oral PrEP is expected. LA CAB is well suited for
women who prefer a LA injectable agent for PrEP, particularly in
sub-Saharan Africa where it demonstrated protective benefit across
age groups, and in populations where other PrEP delivery formula-
tions provided less protection.***3 LA DPV as PrEP may be offered
in scenarios where there are concerns regarding safety, effective-
ness, convenience, or access to oral or injectable PrEP or based on

user preference.46'47

5. What is the process for facilitating access to LA ARVs?
Consensus recommendations

5.1 Clinicians should inform eligible patients about LA ARV op-

tions, and healthcare systems should facilitate access to the

regimen.
Quality of evidence C
Strength of recommendation 1
Evidence summary

Facilitating access to LA ARVs and securing medication coverage
requires dedicated staff and resources. For all LA ARVs, clinicians
should consider drug benefits coverage and medication procure-
ment early in the evaluation process because ARV formularies and
criteria for select treatment options vary by payor. Procuring initial
and continuous medication coverage and access is an integral part of
the operational plan for healthcare systems and community-based
organizations that wish to deliver LA ART or PrEP.

In addition to the cost of the medication, it is important to consider
the cost of the laboratory testing required for monitoring with LA ARV
use. The cost of these laboratory tests can vary depending on payor
and laboratory used and is an important consideration for patients and
providers when considering LA ARVs. Stakeholders should work to-
gether to ensure that patients have access to the affordable laboratory
monitoring needed to safely and effectively use LA ARVs.

Key implementation issues for providing LA ARV access include
workflow, communication, and monitoring strategies among inter-

disciplinary members of the healthcare team, healthcare provider
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training on administering the medications, adequate clinic space for
medication storage and administration, and maintaining supply chains.
In addition, access to LA PrEP may be dependent on global and na-
tional public health priority strategies and capacity of local healthcare
delivery systems. Given the substantial acquisition costs of LA ARVs,
access to the regimen should be facilitated by stakeholders.

6. What is the process for initiating LA ARVs?
Consensus recommendations

6.1 For patients initiating LA CAB/RPV, we recommend that the
1-month OLI with CAB and RPV be optional and based on shared

decision-making between the patient and provider.

Quality of evidence B

Strength of recommendation 1

6.2 We recommend individuals who are eligible for LA CAB and
RPV and have a body mass index greater than or equal to 30kg/
m? receive CAB and RPV injections with a 2-inch needle, rather
than the 1.5-inch needle provided in the injection kits, to opti-

mize drug pharmacokinetics.

Quality of evidence B

Strength of recommendation 1

6.3 We recommend initiation of IBA or LEN with an OBR.

Quality of evidence A

Strength of recommendation 1

6.4 Clinicians providing the DPV vaginal ring should provide in-
formation to patients regarding appropriate techniques for self-

insertion and removal of the vaginal ring.

Quality of evidence B

Strength of recommendation 1

Evidence summary
At least a 4-week OLI was used prior to LA injections in clinical
trials leading to the approval of both LA CAB/RPV for ART and LA

CAB for PrEP. Pooled data from FLAIR, ATLAS, and ATLAS-2M studies
were analyzed to assess the frequency and severity of adverse events
during the OLI. Of 1245 total participants, 396 (32%) reported any ad-
verse event during the OLI, most were Grade 1 or 2, and<1% led to
drug discontinuation.>® The only adverse events occurring in 22% of
participants during the OLI were headache (3%), nasopharyngitis (2%),
and diarrhea (2%); no drug-related adverse events occurred in 22% of
participants. Grade 3 or greater adverse events were reported in 15
participants (1%), of which only five (<1%) were drug-related. Based on
these data, the open-label extension phase of the FLAIR trial allowed
participants who were transitioning from oral ART to LA injectable
CAB/RPV to choose an OLI, or to proceed directly to injectable LA
CAB/RPV (i.e, DTI).>% Of the 232 participants who transitioned from
daily oral ART to LA CAB/RPV, 111 (48%) chose the DTI option. After
24 weeks on LA CAB/RPV, adverse event rates were similar between
those with and without the OLI, and no hypersensitivity reactions
were observed in the DTI group. In the CAB PrEP registrational trials,
adverse events during the OLI were rare, and similar to the comparator
group (TDF/FTC).*2-** Overall, these data support the current labeling
for both PrEP and HIV-1 treatment, which designates a minimum 28-
day lead-in of CAB or CAB/RPV as optional.

We recommend that use of the OLI with CAB and RPV is based
on shared decision-making between the patient and provider, as
there are advantages and disadvantages when considering OLI initi-
ation. Given that once an injection is administered, there is no way
to remove the agent in the event of an adverse reaction, some pa-
tients and providers may be more comfortable with an OLI to assess
tolerability. Alternatively, it may be more convenient for some pa-
tients to start the injectable sooner and not be required to take daily
pills for a month. Also, DTl is more advantageous for patients taking
concomitant medications that interfere with oral, but not injectable,
absorption of CAB or RPV (e.g., proton pump inhibitors or polyvalent
cations). Lastly, while an OLI was given for 4 weeks in clinical trials to
assess tolerability, some providers and patients may elect to use the
OLI for a shorter duration.

LA CAB/RPV for ART or LA CAB for PrEP are administered as IM
gluteal injections. The product package includes a 1.5-inch needle;
however, a longer needle length (e.g., a 2-inch needle) is suggested
for use in patients with a BMI 230 kg/m2 to optimize medication de-
livery into the muscle rather than fat tissue, which improves drug
exposure over the dosing interval.’*’

LA CAB/RPV for ART is provided as a co-packaged kit.> If the
OLl is administered, the first injection should occur on the last day,
or within three days, of the final dose of the OLI. Patients should
be observed for approximately 10 min after CAB/RPV injections for
adverse reactions.

Unlike LA CAB/RPV, IBA and LEN should be initiated in combina-
tion with an OBR based on the patient's current and former ART reg-
imens and the results of resistance testing history. Therefore, access
to the OBR should be confirmed before the LA product is initiated.

The IBA loading dose infusion should be administered in the ce-
phalic vein over 30min.’® After the first dose, patients should be
observed for at least 1h for infusion-related adverse events. If no
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adverse events are observed, subsequent maintenance doses are
administered via IV infusion over 15min or IV push over 30s.

There are two options for LEN initiation. The induction phase of
option 1 includes LEN by SC injection plus LEN orally on Days 1 and
2. The induction phase of option 2 includes LEN orally on Days 1, 2,
and 8, followed by SC LEN on Day 15.7°? Thereafter, the subcutane-
ous dose is administered every 26 weeks +2 weeks.

The DPV ring is inserted into the vagina with the intention to

h.60 After 1month, the ring should be im-

remain in place for 1mont
mediately replaced with a new DPV ring to maintain efficacy if con-
tinued HIV prevention is desired. Product labeling includes detailed
instructions on administration and removal techniques, which may
be used to educate the patient on appropriate insertion and increase
their comfort level with ring insertion. Once in place, the ring should
not cause discomfort. If the patient experiences discomfort, the ring
may not be placed far enough into the vagina, which may be cor-
rected by pushing the ring further into the vagina or reinserting the
ring. If the ring is removed or expelled accidentally, it may be rinsed
with clean water and reinserted if it occurs in a clean environment
but should be discarded and replaced with a new ring if it touches an
unhygienic surface. The ring should not be removed during menses.

To increase the ease of injection availability and access, and po-
tentially alleviate burden of LA ARV administration within health-
care settings, alternative anatomic sites of injection such as the
thigh, and alternate delivery settings for injection administration,
such as in community pharmacies, are being investigated for LA CAB
and RPV.°® There are ongoing clinical trials to investigate LEN for
PrEP. Further evaluation of other LA ARVs to pair with LEN to create
a fully suppressive LA ART regimen is critical. Finally, product devel-
opment is ongoing to generate a vaginal ring providing both HIV-1
prevention and contraception by co-formulating DPV plus contra-

ceptive hormones in a multipurpose vaginal ring.

7. What is the process for promoting and supporting patient
adherence to LA ARVs for HIV-1 treatment or PrEP?

Consensus recommendations

7.1 We recommend adherence strategies center around main-
taining good communication with individuals accessing LA ARVs
about the dosing window, providing education about potential
side effects including injection site reactions, and reinforcing the
importance of adherence to medications, clinic appointments,

and injection visits.

Quality of evidence B

Strength of recommendation 1

7.2 We recommend supplemental strategies to optimize LA
ARV adherence including appointment reminders such as text

messaging, automated electronic alerts, or phone reminders as

well as interdisciplinary health care or community team support.

Quality of evidence (of

Strength of recommendation 1

7.3 We recommend that patients who are started on LA ARVs be
closely monitored to identify potential adherence challenges and
to provide individualized adherence support, as needed

Quality of evidence C
Strength of recommendation 1
Evidence summary

ARV adherence has traditionally meant taking the dose and fre-
quency of an ARV as prescribed, with an emphasis on patients limit-
ing missed doses. However, most currently available LA ARVs require
administration by a healthcare provider (CAB/RPV, IBA, LEN, and
CAB) while only one allows for self-administration (DPV). Therefore,
for those LA ARVs requiring administration by a healthcare pro-
vider, treatment adherence can additionally be defined as attending
visits for medication administration within dosing windows as pre-
scribed.®? We recommend that patients who are started on LA ARVs
be closely monitored to identify potential adherence challenges and
to provide individualized adherence support, as needed.

There are several strategies to optimize treatment adherence
to LA ARVs described in recent participant and provider studies
(Table 3).6%%* Education should be provided by multidisciplinary
team members to ease concerns patients may have over dos-
ing and administration, adverse events, and efficacy of LA ARVs.
Furthermore, counseling regarding potential side effects and proac-
tive management of adverse reactions may minimize discontinuation
of LA ARVs prematurely. Providing details around the dosing win-
dow is critical, informing patients about the dosing interval for ef-
fective maintenance therapy and the importance of contacting clinic
staff for planned or unplanned missed injection visits. Appointment
reminders via individual-specified preferred methods of communi-
cation (e.g., telephone call, text message, email) can minimize the
number of missed visits and clinic inefficiency.®>%® Automated sys-
tem reminders, such as web- or app-based technology, can reduce
the burden on staff and likelihood of human error. Timely tracking,
contacting, and rescheduling of patients after missed visits is an im-
portant component of any LA ARV program protocol.

Another aspect to optimize patient adherence to LA ARVs in-
cludes training staff on proper administration techniques, leading to
increased staff confidence. This training is particularly helpful if the
LA ARV administration necessitates deviation from standard prac-
tice, such as ventrogluteal versus dorsogluteal IM injections of CAB/
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TABLE 3 Strategies to optimize and support adherence to LA ARVs for HIV-1 treatment and pre-exposure prophylaxis.

Strategy categories Strategy examples

Patient education e Discuss benefits and risks of LA ARVs
e Provide information about LA ARVs:
e Dosage and dosing schedule/window
e Administration technique

e Strategy if missed or delayed dose intervals

e Potential adverse reactions; advise on how to mitigate and/or manage reactions, when to contact provider
e Explain importance of adherence, and relation to risk for HIV-1 treatment or PrEP failure

e Discuss importance of timely communication and rescheduling missed appointments

e Answer questions, ease patient concerns regarding LA ARVs

Appointment logistics e Schedule appointment reminders for injections, infusions, or prescription refills based on individual communication

preferences (e.g., mail, email, text reminders)

e Consider reminders via automated, web-based methods
e Track missed appointments and maintain rescheduling flexibility; facilitate access to bridge therapy, if appropriate

e Coordinate transportation assistance

Patient outreach and o Facilitate social support (e.g., peer support groups or adherence clubs)
engagement e Educate PrEP patients' sexual partners as appropriate
e Consider text messages and social media platform utilization for targeted and general reinforcement
o Differentiated outreach for populations traditionally difficult to engage in care (e.g., younger age, unstably housed)

Miscellaneous e Optimize workflow and throughput time throughout a multistep process (e.g., for LA ARVs administered at the
clinic: dose preparation time, time to exam room, post-dose monitoring)

e Anticipated necessary capacity building
e Hire (and train) additional staff
e Adjust hours of operation

o Designate exam rooms for injection visits

e Cold chain supply (e.g., LA CAB/RPV)
e Address medication access concerns

o |dentify additional and/or alternative care sites to receive injection or infusion
e Assist with management during pandemic-related or catastrophic events

Abbreviations: ARV, antiretroviral; LA, long-acting; PrEP, pre-exposure prophylaxis.

RPV or CAB. Additional workflow considerations include expanding
or adjusting clinic hours of operation, if resource allocation allows,
and establishing operational processes to address expected and un-
anticipated challenges, such as the need to scale-up services and
medication procurement issues.

DPV is unique among currently available LA ARVs in that it is the
only LA ARV that is self-administered. In clinical trials, DPV vaginal
ring effectiveness was strongly associated with adherence. DPV ad-
herence rates were influenced by patient perceptions around wearing
the vaginal ring, such as unfamiliarity with an intravaginal ring device
or how the ring might impact sexual intercourse or be perceived by
their sexual partner, and uncertainty regarding removing the ring for
sex, bathing, or menses.??% In ASPIRE, improved adherence over the
course of the study was attributed to participants becoming more
comfortable with the ring through practice, self-experimentation, ed-
ucation, counseling, and peer support from other trial participants.“’
Another strategy to reduce barriers to DPV adherence is addressing
intimate partner dynamics via lay counselors, as introduced in a sub-
study of HOPE.®”%8 HIV-1 self-testing may be an additional strategy
that can be incorporated into implementation of DPV vaginal ring use,
to reduce the number of required in-person clinic visits, especially
if travel to and from clinic is a challenge.69 Thus, similar to other LA
ARVs, education, counseling, and peer support may serve as import-
ant tools for improving DPV adherence.

To optimize LA PrEP adherence, outreach efforts should be tailored
to the individual's and the community's needs. Optimizing the health-
care delivery system's operational plans and the visit experiences can
also improve treatment adherence. Social determinants of health (e.g.,
health literacy, access to transportation, housing, and health care),
healthcare provider bias, and community mistrust continue to impact
adherence. Practice of cultural competence and neutralizing commu-
nication with patients by interdisciplinary members of the LA ART or
PrEP program team may improve perceived stigma and discrimination,
as well as begin to augment patient trust.”® Building trust and acknowl-
edging concerns among marginalized communities is imperative.”*

Studies validating strategies and tools to improve adherence to
LA ARVs specifically are needed to support evidence-based meth-
ods for practice implementation in the novel landscape of LA mo-
dalities for HIV-1 treatment and prevention, particularly to reduce

inequities in uptake and persistence.

8. What is the process for monitoring efficacy of LA ARVs for
HIV-1 treatment or PrEP?

Consensus recommendations

8.1 More research is needed to determine the optimal timing and
frequency of efficacy monitoring for people with HIV-1 receiving
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LA ART treatment with CAB/RPV, IBA, or LEN. However, we
recommend that these individuals undergo regular plasma HIV-1
RNA testing to ensure that they are achieving or maintaining viral
suppression as indicated by existing local- or country-specific
guidance; though adjustments may be made based on individual
circumstances, patient and provider comfort level/preference,

response to therapy, and/or monitoring/testing capacity.

Quality of evidence A

Strength of recommendation 1

8.2 More research is needed to determine the optimal timing and
frequency of efficacy monitoring for people initiating LA CAB as
PrEP, including the potential role of HIV-1 plasma RNA testing.
However, we recommend that these individuals undergo regular
efficacy monitoring with standard approved HIV-1 screening/
testing assays, following local- or country-specific guidance as

appropriate.

Quality of evidence A

Strength of recommendation 1

8.3 Until further data are available on specific HIV-1 screening/
testing strategies for people using DPV vaginal ring for PrEP,
we suggest HIV-1 screening at least once every 3months. Since
optimal follow-up HIV-1 testing intervals and approaches have
not yet been clearly established, more frequent testing may be
warranted in specific situations such as suboptimal medication
adherence or vaginal ring damage/loss, or concern for HIV-1

exposure.
Quality of evidence B
Strength of recommendation 1

Evidence summary

HIV treatment guidelines generally recommend HIV-1 plasma
RNA viral load testing as the preferred approach to monitor ini-
tial and sustained ART response and to recognize treatment fail-
ure.’2774 The timing and frequency of such testing should generally
follow local or country-specific guidance, but may be adjusted based
on individual clinical circumstances, patient and provider comfort
level and preference, response to therapy, and testing capacity.
For persons switching to LA CAB/RPV from a suppressive oral ART
regimen, US guidelines recommend performing HIV-1 RNA testing
4-8weeks following the switch.! HIV-1 RNA should also be checked

in the event of unplanned missed visits and/or delayed doses of LA
CAB/RPV. US guidelines do not currently specify how frequently
to monitor HIV-1 RNA among virologically suppressed people with
HIV-1 maintained on LA CAB/RPV. In general, they indicate that per-
sons with HIV-1 on a stable, suppressive regimen should generally
undergo HIV-1 RNA testing every 3-4months, and no more than
every 6 months, or as clinically indicated to confirm continuous viral
suppression.! By contrast, the 2022 British HIV Association guide-
lines recommend checking HIV-1 RNA every 2 months for people re-
ceiving LA CAB/RPV, which follows the HIV-1 RNA testing intervals
utilized during initial registrational trials.”? For patients experiencing
viral rebound, prompt repeat HIV-1 RNA and genotype resistance
testing are recommended. Because real-world use of LA CAB/RPV
remains relatively limited, and no single universal approach has been
endorsed by multiple guidelines regarding key practices (e.g., de-
termination of whether/when to offer every 4weeks versus every
8weeks injections for continuation therapy or LA CAB/RPV initia-
tion in people with HIV-1 with baseline viremia) some providers may
opt to adapt HIV-1 RNA testing protocols and practices based on
initial clinical assessment and individualize thereafter according to
virologic response. Decisions regarding treatment efficacy monitor-
ing should include careful consideration of factors that have been
associated with LA CAB/RPV virologic failure based on clinical trials
data (i.e., certain proviral RPV resistance-associated mutations, BMI
>30 kg/mz, HIV-1 subtype A6/A1).”°> Of note, Phase 3 clinical trials
of LA CAB/RPV included a limited number of participants with BMI
240kg/m?. Predictors of LA CAB/RPV virologic failure may be in-
completely characterized at this time, and additional real-world data
are urgently needed. Laboratory monitoring may also depend on
resource availability and practice workflows as well as patient pref-
erence/availability. Table 4 describes the rationale for HIV-1 RNA
testing at various time points with LA CAB/RPV use.

As described previously, LA IBA and LEN are typically reserved for
use in adults with multidrug-resistant HIV-1. As with any ART modifi-
cation, efficacy monitoring should include a repeat plasma HIV-1 RNA
within 4-8weeks after IBA or LEN initiation. Subsequent HIV-1 RNA
testing should be repeated at 4-8-week intervals until the HIV-1 RNA
falls below the assay's limit of detection, to ensure desired treatment
response.1 Of note, in the initial IBA Phase 3 trial, HIV-1 RNA was mea-
sured 7 days after loading dose administration, then 7days later, and
every 4weeks thereafter through Week 25.%° For the LEN Phase 3
trial, HIV-1 RNA testing occurred approximately every 7 days for the
first 4weeks, and then every 6 weeks thereafter through 22 weeks.>®

As for persons receiving oral PrEP, efficacy monitoring of LA PrEP
is centered on ensuring the person remains negative for HIV-1 for
the duration of PrEP use. Table 5 outlines recommendations for lab-
oratory monitoring/testing for persons receiving LA CAB for PrEP.
Although most HIV-1 screening/testing guidelines recommend that
laboratory assessment for HIV-1 be conducted with an HIV-1 anti-
body (Ab)-inclusive assay (preferentially, 4th generation antigen-an-
tibody combination immunoassays), nucleic acid amplification tests
(NAATs) for HIV-1 RNA are increasingly being incorporated into PrEP
initiation and monitoring guidelines. This is because ARV exposure
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TABLE 4 Treatment efficacy monitoring for people with HIV-1 receiving long-acting cabotegravir/rilpivirine: rationale and timepoints for
HIV-1 RNA testing.?

Timepoint for HIV-1 RNA testing Rationale

Switch: To ensure patient is virologically suppressed on oral ART, prior to starting LA CAB/RPV
“Off label” use in patients with baseline viremia: To serve as pre-LA CAB/RPV baseline

Before [optional] oral lead-in

Switch: To ensure patient remains suppressed on oral CAB+RPV, prior to first LA CAB/RPV
injection

“Off label” use in patients with baseline viremia: To provide information on early virologic
response on oral CAB+RPV. For patients with viremia who transition directly to LA CAB/RPYV (i.e.,
direct-to-injection), HIV-1 RNA at first initiation injection will serve as pre-LA CAB/RPV baseline.

After [optional] oral lead-in, and/or at first
LA CAB/RPV injection—INITIATION PHASE

At second LA CAB/RPV injection—
INITIATION PHASE

Switch: To evaluate whether patient remains suppressed after first initiation injection, prior to
transitioning to continuation phase

“Off label” use in patients with baseline viremia: To confirm adequate initial virologic response to
LA CAB/RPV

Switch: To evaluate whether patient remains suppressed on LA CAB/RPV
“Off label” use in patients with baseline viremia: To monitor virologic response®

Subsequent LA CAB/RPV injections (as
clinically indicated)—CONTINUATION
PHASE

o At first visit after missed dose and/or at
time of injection if delayed doses (planned
or unplanned)

To assess for early virologic rebound potentially attributable to missed/delayed dose

To follow-up on previous viremia and ascertain whether patient is experiencing a “blip,” low-level
4, or virologic rebound/potential virologic failure

e Repeat testing for recent viremia above
the lower limit of quantification (will vary viremia
depending on HIV-1 RNA assay utilized)
but <200 copies/mL%¢

e Repeat testing for recent viremia 2200
copies/mL®

To confirm previous viremia and determine whether confirmed virologic failure

Abbreviations: ART, antiretroviral therapy; CAB, cabotegravir; IM, intramuscular; RPV, rilpivirine.

?HIV-1 RNA testing may be performed at other time points, as guided by clinical assessment.

®Two studies have examined LA CAB/RPV initiation among people with HIV-1 with baseline viremia: in one, median time to virologic suppression as
reflected in quarterly clinical updates was 5months,”® and in the second, people with HIV-1 who began injections with detectable viremia achieved
virologic suppression or had a 2-log decline in HIV-1 RNA within 1 month of first injection.®*

“Although various guidelines offer general recommendations regarding management of viremia for people with HIV-1 on treatment, the specific
approach to individuals receiving LA CAB/RPV should be tailored to their antiretroviral exposure and drug resistance history, level and duration

of viremia (or virologic failure), and treatment preferences. For persons with previous virologic suppression on oral ART who develop new viremia
after switching to LA CAB/RPV (or persons with baseline viremia and suboptimal virologic response after LA CAB/RPV initiation), timely HIV-1 RNA
re-testing should be pursued first. Clinical assessment of confirmed viremia—and subsequent management—may be informed by review of recent LA
CAB/RPV administration timing and injection technique, and consideration of medication absorption/systemic drug exposure including verification
of oral bridge therapy adherence if relevant.

dFor people with HIV-1 receiving LA CAB/RPV who develop low-level viremia, that is, HIV-1 RNA between the lower limit of detection and 200
copies/mL, little evidence is currently available to guide clinical management. In initial LA CAB/RPV trials, cases of transient HIV-1 RNA increases
(defined per study protocols as “blips” < 200 copies/mL) outside of the predetermined analytic timepoints were not considered suspected virologic
failures and therefore did not lead to changes in study therapy. Participants with persistent low-level viremia (RNA level 2 50 copies/mL and <200
copies/mL) were reviewed on an individual basis; investigators then determined whether to perform additional testing in between study visits to
inform appropriate disposition.

can modify or mask the virologic, immunologic, and clinical features
of HIV-1 among people who acquire HIV-1 in the setting of PrEP
use.”® Regular HIV-1 screening/testing also ensures that persons on,
or requesting, LA PrEP who have undiagnosed HIV-1 are not inad-
vertently treated with a suboptimal ARV regimen. Recommended
HIV-1 testing approaches for individuals receiving LA PrEP vary be-

435377 and may also depend on testing/resource

tween guidelines
availability at the care setting or location. Although NAATs may pro-
vide the earliest detection of HIV-1,”778! [imited availability of these
tests in certain settings, such as low- and middle-income countries,
as well as potentially long turnaround times may not make them a
feasible option for LA PrEP monitoring. Thus, WHO does not cur-

rently recommend NAAT as a standalone test for HIV-1 diagnosis45;

however, US-based guidelines recommend their use as a component
of routine PrEP monitoring.”®”” Continued interest in PrEP should
be assessed at least yearly. For persons who discontinue CAB for
PrEP, US guidelines recommend follow-up every 3 months with
HIV-1 testing and reassessment of PrEP needs.”® Given the long
pharmacokinetic “tail” of LA CAB after medication discontinuation,
it is important to monitor for potential HIV-1 acquisition as well as
residual drug effects during the post-injection period. Discussion
and implementation of other HIV-1 prevention methods, such as
oral PrEP or condoms, during the “tail” period should be prioritized
to minimize the potential for HIV-1 acquisition and subsequent de-
velopment of HIV-1 drug resistance should a person acquire HIV-1
during the time that CAB remains systemically detectable.
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For providers caring for cisgender women using the DPV in-
travaginal ring as PrEP, efficacy monitoring is less standardized at
this time. Open-label extension trials of the DPV vaginal ring em-
ployed monitoring approaches aligned with “real-world” practices.
In the HOPE trial, participants were evaluated monthly for the first
3 months of medication use and then quarterly with rapid HIV-1 se-
rologic tests performed at each follow-up.*’ In the DREAM study,
screening for HIV-1 seroconversion using rapid HIV-1 tests occurred
at participants' 1-month visit, monthly up to Month 3 for those par-
ticipants who opted for more frequent initial visits, and then at quar-
terly visits.*® Of note, HIV-1 RNA testing was only performed on
stored plasma samples to determine timing of HIV-1 seroconversion
and not as a prospective screening tool to detect incident HIV-1.
Results from these extension studies suggest that quarterly HIV-1
testing is feasible for persons using DPV vaginal ring. Until further
data are available on specific HIV-1 screening/testing strategies for
people using DPV vaginal ring for PrEP, screening at least once every
three months is suggested. Since optimal follow-up HIV-1 testing
intervals and approaches have not been clearly established, more
frequent testing may be warranted in specific situations such as sub-
optimal medication adherence or vaginal ring damage/loss, or con-
cern for HIV-1 exposure.

Studies are needed to establish the optimal efficacy monitor-
ing approach for people with HIV-1 on LA ART, given the unique
properties and indications among individual LA ART options.
Studies are also needed to further evaluate the prevalence and
optimal management strategy for people with HIV-1 on LA ART
who develop low-level viremia. For people receiving LA ARVs as
PrEP, the optimal approach for CAB and DPV efficacy monitoring
should be established. Data are also needed regarding time from
LA PrEP initiation to level of maximal protection, given individual
pharmacokinetic variability which may affect pharmacokinetic-
dynamic considerations. This information could influence whether
more frequent monitoring may be warranted during the therapy
initiation phase. Because of varying levels of resources/capacity
and health systems infrastructure globally, studies are needed to
identify universally cost-effective LA ARV efficacy monitoring

strategies.

9. What is the process for monitoring and managing adverse drug
reactions to LA ARVs?

Consensus recommendations
9.1 We recommend individuals receiving LA ARVs for HIV-1

treatment or prevention receive clinical monitoring for adverse

events according to local standard of care and clinical treatment

guidelines.
Quality of evidence B
Strength of recommendation 1

9.2 We recommend the duration of monitoring for adverse
events in patients receiving LA therapies should take into con-

sideration the half-life of the product.

Quality of evidence (o}

Strength of recommendation 1

9.3 In patients who experience an adverse event to LA ARVs for
HIV-1 treatment or prevention and require a therapy switch, we
recommend the revised ARV(s) are initiated no later than the
date of the next scheduled dose of the LA product(s).

Quality of evidence (of
Strength of recommendation 1
Evidence summary

Overall, patients receiving LA ARVs should follow the same
laboratory and clinical monitoring schedules as outlined by na-
tional treatment guidelines for people with HIV-1, or national PrEP
guidelines for people at risk for HIV-1.4553727482 | the setting of
an adverse event related to LA ARVs, providers should consider the
potential prolonged period of exposure after drug discontinuation
(also known as the pharmacokinetic “tail”) and monitor adverse
events until they are resolved. In some situations, enzyme induc-
ing agents have been prescribed to accelerate the elimination of a
non-ARV drug causing an adverse event, for example, with kidney
injury related to tacrolimus.®3-8> This may not be a feasible strategy
with drugs that undergo flip-flop kinetics, such as CAB and RPV as
the drug will persist in the depot site. Furthermore, for IBA, which
is catabolized, there is no way to speed up its elimination from the
body. Specific adverse events and monitoring suggestions for LA
ARVs are discussed below.

If LA CAB/RPV for HIV-1 treatment or LA CAB for HIV-1 pre-
vention must be discontinued due to an adverse event, alternative
ART or PrEP should be prescribed to begin on the date of the next
scheduled injection. If discontinuation is needed due to an adverse
event, it should be noted that residual concentrations of both CAB
and RPV may remain in the systemic circulation for prolonged peri-
ods (up to 12months or longer). When selecting alternative ARVs,
providers should consider overlapping toxicities between the new
ARVs and CAB or RPV.! The most common adverse event observed
in clinical trials of LA CAB/RPV for HIV-1 treatment and CAB for
HIV-1 prevention, compared with oral ART were ISRs, which rarely
resulted in treatment discontinuation, indicating the reactions were
tolerated by trial participants. Most ISRs can be managed through
measures to counteract symptoms, including use of cold compresses
at the injection site, and over-the-counter analgesics, antipyretics,
and/or antihistamines.®”
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Serious post-injection reactions were reported immedi-
ately after the RPV injection in <1% of clinical trial participants.
Symptoms included dyspnea, bronchospasm, agitation, abdominal
cramping, rash/urticaria, dizziness, flushing, sweating, oral numb-
ness, changes in blood pressure, and pain. All symptoms resolved
within minutes and were proposed to be related to accidental in-
travenous administration of the injection. Patients should be ob-
served for 10 minutes after the loading or maintenance injection
of LA CAB/RPV, and supportive care given for post-injection reac-
tions, as indicated.*!

Hypersensitivity reactions have been reported with LA CAB/
RPV, including drug reaction with eosinophilia and systemic symp-
toms (DRESS). In clinical trials of CAB/RPV for HIV-1 treatment and
CAB for HIV-1 prevention, an OLI was used to identify participants
at risk for hypersensitivity reaction. Providers should discontinue LA
CAB/RPV for HIV-1 treatment or CAB for HIV-1 prevention if signs
or symptoms of hypersensitivity develop, including severe rash or
rash with fever, other constitutional symptoms, or organ dysfunc-
tion. In these situations, clinical monitoring, including hepatic trans-
aminases, should be performed and appropriate supportive therapy
provided. Providers should be aware that depression, hepatotoxic-
ity, and weight gain have been reported with CAB/RPV for HIV-1
treatment and CAB for HIV-1 prevention; additional monitoring for
these adverse effects is not currently recommended.%>’

In the CAPELLA study of LEN in treatment-experienced partici-
pants, 63% of participants reported at least one ISR (generally mild to
moderate), including pain, swelling, or erythema. Most ISRs were grade
1 and resolved within days.> If LEN needs to be discontinued due to
adverse events, it should be noted that LEN may remain detectable in
the systemic circulation for a prolonged period of up to nine months
after discontinuation. To minimize risk of developing viral resistance,
an alternative ARV should replace LEN in the fully suppressive regimen
no later than 28 weeks after the final injection of LEN.>

Monoclonal antibodies, including IBA, may be associated with
hypersensitivity reactions, including infusion-related adverse events
and anaphylaxis. Symptoms of hypersensitivity reactions can include
dyspnea, angioedema, wheezing, chest pain or tightness, nausea,
vomiting, and flushing. IBA is generally well tolerated, with common
adverse events of diarrhea, dizziness, nausea, and rash. Rashes can
appear within 1-3weeks after the first dose of IBA with varying pre-
sentations, including macular and/or papular, erythematous, pruritic,
and generalized. Most rashes are mild to moderate and resolve in
1-3weeks despite continued IBA administration. Patients initiating
IBA therapy should be monitored for the development of rash, par-
ticularly within the first few weeks of therapy. Usually, rashes can
be managed symptomatically with antihistamine or corticosteroid
therapy, without interruption of IBA treatment.8® Immune reconsti-
tution inflammatory syndrome (IRIS) related to IBA therapy has been
reported. Severely immunocompromised patients starting ART, in-
cluding use of IBA, should be closely monitored for development of
immune reconstitution inflammatory syndrome40 If IBA treatment
needs to be discontinued due to adverse events, an alternate ARV, if

available, should be started no later than the date that the next IBA
infusion was scheduled.

In the RING and ASPIRE studies, there was no difference in
primary safety endpoints related to the study product between
the groups who received the DPV ring versus those who received
placebo.*®” In open-label extension studies, no serious treatment-
related adverse events were reported.*®*’ Treatment-related ad-
verse events were mild, and included urinary tract infection, vaginal
discharge, vulvovaginal pruritus, vulvovaginitis, and pelvic pain. The
DPV ring does not protect against other sexually transmitted infec-
tions. Patients should be advised to let their healthcare provider
know if they experience symptoms such as itching, severe lower ab-
dominal pain, or vaginal discharge, discomfort, or pain. If the DPV
ring is removed, protection against HIV-1 is immediately no longer

provided, and alternate methods of protection should be used.®®

10.What procedures should be implemented for LA ARV missed
doses, self-discontinuations, and loss to follow-up?

Consensus recommendations

10.1 We recommend oral therapy bridging in cases of planned
absence more than seven days beyond the scheduled injection
for LA CAB/RPV or LA CAB.

Quality of evidence B

Strength of recommendation 1

10.2 We recommend resistance testing, including the integrase
region, if available, in cases of self-discontinued LA CAB/RPV,
or in individuals lost to follow-up, as soon as possible to ensure
future ART remains optimized.

Quality of evidence B

Strength of recommendation 1

10.3 After discontinuation of LA CAB/RPV, we recommend ini-
tiation of an alternative, fully suppressive ART regimen no later
than 4weeks following the last LA CAB/RPV injection when
dosed every 4weeks or no later than 8 weeks after the last LA
CAB/RPV injection when dosed every 8 weeks.

Quality of evidence B

Strength of recommendation 1
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10.4 We recommend resistance testing, if available, in cases of
self-discontinued LA IBA or LEN, or among individuals lost to fol-

low-up, to evaluate susceptibility to the background ART regimen.

Quality of evidence B

Strength of recommendation 1

10.5 After discontinuation of LA IBA, we recommend initiation
of a new potentially suppressive ART regimen, based on resis-
tance testing, if available, no later than 2 weeks following the last

IBA infusion.

Quality of evidence B

Strength of recommendation 1

10.6 After discontinuation of LA LEN, we recommend initiation
of a new potentially suppressive ART regimen, based on resis-
tance testing, if available, no later than 28 weeks following the
last LEN injection.

Quality of evidence B

Strength of recommendation 1

10.7 We recommend patients who self-discontinue the DPV vag-
inal ring be tested for HIV-1 and, if negative, counseled regarding
the potential benefits and risks of the DPV vaginal ring and alter-
native PrEP and post-exposure prophylaxis (PEP) options.

Quality of evidence B

Strength of recommendation 1

10.8 We recommend transition to oral PrEP, if continued PrEP
is desired, no later than 8 weeks after the last CAB injection if
the patient or provider determines LA CAB continuation is not
feasible, safe, or desired.

Quality of evidence B

Strength of recommendation 1

Evidence summary

The prolonged pharmacokinetic tail of LA CAB and LA CAB/RPV
has critical impact on the clinical consequences of their use for HIV-1
treatment and PrEP. Failure to receive ongoing or timely injections
poses a serious threat to therapeutic or preventive effectiveness. The
HIV-1 prophylactic or therapeutic efficacy diminishes once drug con-
centrations wane after a final injection, and it is important to note
that non-protective or subtherapeutic CAB and RPV concentrations
may persist for several months. This has implications for both delayed
dosing and discontinuation. Based on data from the post-injection tail
phase of HPTN 077, it is estimated that the concentration of CAB may
persist above the limit of quantification for as long as 4.3 years for cis-
gender females and 2.9 years for cisgender males; furthermore, longer
durations may occur in individuals with higher BMI.88 These drug con-
centrations, which may be inadequate to suppress viral replication but
sufficient to apply selective pressure to select for existing or de novo
INSTI- or NNRTI-resistant viral variants, can lead to an increased risk
for HIV-1 acquisition (in the case of LA ARVs for HIV-1 prevention) or
viral rebound (in the case of LA ARVs for HIV-1 treatment). Resistance
testing including the integrase region should be done as soon as pos-
sible for people who acquire HIV after discontinuation of LA CAB for
PrEP without addition of oral PrEP; for people who discontinue LA
CAB/RPV for HIV treatment without initiating oral ART; and, for peo-
ple who are lost to follow-up.

To date, the majority of data around how to address missing
doses from LA CAB or LA CAB/RPV are derived from pharmacoki-
netic modeling.89 These simulations demonstrated that the propor-
tion of individuals with CAB trough concentrations below 0.65pg/
mL (the 5th percentile of trough concentrations after the first injec-
tion in Phase 3 trials) was highly influenced by both the length of the
delay and how many injections had been previously received. By the
third injection, delays of less than one week resulted in more than
80% of individuals maintaining troughs above 0.65pg/mL; however,
only 61% of individuals maintained troughs above 0.65pg/mL with
delayed second injections. Therefore, with planned injection delays
of less than or equal to 7days, clinicians may resume injections as
per normal, but planned injection delays of more than 7 days warrant
oral bridging with daily CAB and RPV or any other fully suppres-
sive ART regimen for HIV-1 treatment, or an alternative PrEP option
for HIV-1 prevention.>>” Of note, oral CAB may not be available in
community pharmacies®® and may require special ordering from the
manufacturer. Therefore, patients and providers must plan for any
disruption in the LA dosing administration schedule. Bridging should
continue until the day of their next injection. If LA CAB/RPV injec-
tions for HIV-1 treatment have been delayed by more than 8 weeks,
regardless if the dosing schedule is every 4 or 8 weeks, it is recom-
mended that the next injection administered is the initiation dose of
IM LA CAB/RPV. Additional information on the recommended dos-
ing schedule for missed LA CAB/RPV injections appears in Table 1.
If being used for PrEP and the LA CAB injection has been delayed by
more than 8 weeks, it is recommended to reload the patient with the

initiation doses and then resume with every 8-week dosing.
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Recently presented data from HPTN 084 preliminarily suggest
there may be up to 6 weeks of forgiveness with delayed CAB main-
tenance injections in women.”® CAB concentrations were analyzed
in participants randomized to the LA CAB arm who experienced at
least one injection delay during the blinded phase of the trial. There
were 205 instances where maintenance injections were admin-
istered outside of the visit schedule at 12-18 weeks. When injec-
tions were administered 12-14 weeks apart (representing a 6-week
delay), 98% of participants maintained CAB concentrations 4 times
above the protein-adjusted 90% inhibitory concentration (PA-1C90).
Even with 16-18weeks between these injections, 90% maintained
concentrations four times above the PA-IC90 target. Collectively,
these initial data may suggest some forgiveness with late CAB injec-
tions in women. However, before these data can be considered in
making recommendations, clinical trials must address several con-
cerns. First, these data only represent persons assigned female at
birth. The absorption rate constant of intramuscular CAB is higher
in men and, therefore, there is likely less injection forgiveness in
men. Additionally, these data largely describe women who experi-
enced one delayed injection event and not women who were on
a delayed injection schedule. The presented data, while promising,
highlight the need for additional evidence to ensure target CAB con-
centrations are achieved if alternative dosing regimens are pursued
in women.

To minimize the risk of developing drug resistance following dis-
continuation of LA CAB/RPV, it is essential to ensure an alternative,
fully suppressive ART regimen no later than four weeks after the
final injection of LA CAB/RPV when dosed every 4 weeks or no later
than 8weeks after the final injection of LA CAB/RPV when dosed
every 8 weeks. Individuals at risk for HIV-1 who discontinue LA CAB
as PrEP could transition to alternative PrEP options, as desired, to
provide protection against HIV-1.

If IBA is discontinued, the remaining ARV regimen should be
reevaluated to avoid novel or further resistance mutation accumu-
lation against drugs of the OBR. It may be valuable to repeat resis-
tance testing depending on the duration of IBA discontinuation to
decide on the composition of a regimen for treatment continuation.
After discontinuation of LA IBA, we recommend initiation of a new
potentially suppressive ART regimen, based on resistance testing, if
available, no later than 2weeks following the last IBA infusion.

If LEN is discontinued, or in individuals lost to follow-up, we rec-
ommend resistance testing to evaluate susceptibility to the OBR.
Table 6 reviews recommended approaches to missed LEN oral load-
ing doses. During the LEN maintenance phase, if more than 28 weeks
have passed since the last injection, the oral loading dose regimen
should be reinitiated or switched to another fully suppressive ART
regimen, based on history and resistance testing, immediately.””
Emerging data demonstrate that bridging with LEN 300mg orally
every week during planned delays of the LEN injectable mainte-
nance phase, results in maintenance of virologic suppression.91

Unlike other LA formulations, the DPV vaginal ring delivers drug
at a constant rate for the duration of its insertion and concentra-
tions fall rapidly upon removal; therefore, there is little concern for

coverage of a pharmacokinetic tail or need for bridging therapy upon
removal. Patients should be counseled that their protection from
HIV-1 is only while the product is accurately in place. To maintain
protection from incident HIV-1, a new ring should be inserted im-
mediately upon removal of the previous ring.éo Additionally, patients
who discontinue the DPV vaginal ring should be tested for HIV-1
and, if negative, counseled regarding the potential benefits and risks
of the DPV vaginal ring and alternative PrEP as well as post-exposure
prophylaxis options.

There is a paucity of data on the prevalence of missed doses
and discontinuation of LA ARVs, including switch back to oral ARVs,
outside of controlled trial settings. Future research should address

these knowledge gaps.

11.What is the process for identifying and assessing HIV-1 drug
resistance and breakthrough infections for patients receiving
LA ARVs for HIV-1 treatment or PrEP?

Consensus recommendations

11.1 We recommend that any abnormal or indeterminate HIV-1
screening or testing result (HIV-1 Ab, p24 Ag, and HIV-1 RNA)
among people receiving LA PrEP should be further evaluated
since it may suggest evidence of HIV-1 acquisition

Quality of evidence B

Strength of recommendation 1

11.2 HIV-1 RNA may be detected in low levels or even undetect-
able in persons who acquire HIV-1 in the context of LA CAB for
PrEP. Therefore, if a clinician encounters ambiguous or indeter-
minate HIV-1 test results for a patient receiving LA PrEP, we sug-
gest additional testing, such as repeat HIV-1 RNA or qualitative

proviral HIV-1 DNA polymerase chain reaction testing

Quality of evidence (of

Strength of recommendation

11.3 For persons who acquire HIV-1 in the context of LA CAB for
PrEP, we recommend immediate initiation of non-INSTI-based
ART, such as a boosted Pl-based ART regimen, while awaiting
resistance testing results

Quality of evidence B

Strength of recommendation 1
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11.4 For persons who acquire HIV-1 in the context of DPV vag-
inal ring for PrEP, we recommend immediate removal of the ring
and initiation of a first-line regimen for HIV-1 treatment follow-

ing local guidelines

Quality of evidence A

Strength of recommendation 1

11.5 We suggest NNRTI-based ART, if INSTI- or boosted PI-
based regimens are not available, for persons who acquire HIV-1

in the context of using DPV vaginal ring for PrEP

Quality of evidence C

Strength of recommendation 2

11.6 We recommend genotype resistance testing, where avail-
able, in people who experience virologic breakthrough (i.e., two
consecutive HIV-1 RNA 2200 copies/mL) while on LA CAB/RPV
to evaluate for potential emergence of resistance to INSTI and/

or NNRTI drug classes

Quality of evidence A

Strength of recommendation 1

TABLE 6 Approach to missed lenacapavir oral loading dose
scenarios.

Missed Missed dose Recommended replacement
loading dose scenario dosing
Day 2 (600mg  Missed by <édays e Oral LEN 600mg as soon
oral dose) as possible
e Oral LEN 300mg on day 8
Missed by 26 days e Oral LEN 600mg as soon
as possible
e Oral LEN 300mg on day
15 +regularly scheduled
subcutaneous LEN
Day 8 (300mg  Missed by <6days e Oral LEN 300mg as soon
oral dose) as possible

Missed by 26 days e Oral LEN 300mg on day
15+regularly scheduled
subcutaneous LEN

Abbreviations: LEN, lenacapavir.

11.7 In people with HIV-1 who experience low-level viremia (i.e.,
confirmed detectable HIV-1 RNA <200 copies/mL) while on LA
ART, clinicians should consult with a provider experienced in HIV
medicine, as there is currently a lack of evidence on optimal eval-
uation and management strategies

Quality of evidence D

Strength of recommendation

11.8 For people with HIV-1 receiving LA CAB/RPV with con-
firmed virologic failure and evidence or concern for emergent
CAB- or RPV-associated resistance, we recommend HIV-1 treat-
ment modification as soon as possible to avoid mutation selec-
tion and accumulation; given concern for potential INSTI and
NNRTI resistance, we recommend Pl-based combination ART be

considered while awaiting resistance testing results

Quality of evidence A

Strength of recommendation 1

11.9 For people with HIV-1 receiving IBA or LEN who experi-
ence confirmed virologic failure (i.e., two consecutive HIV-1
RNA > 200 copies/mL), we suggest consultation with a provider
experienced in HIV medicine, as resistance testing for IBA or

LEN is not currently available

Quality of evidence B
Strength of recommendation 1
Evidence summary

As with oral PrEP, LA CAB exposure modifies virologic, immuno-
logic, and clinical features of HIV-1 among people who acquire HIV-1
in the setting of PrEP.”®72 Observations from clinical trials among
persons who acquire HIV-1 on LA CAB suggest that initial viremia is
lower or may even be undetectable by commercially available assays.
Seroconversion may also be delayed (median delay of 62 days for base-
line cases and 98days for incident cases).”® Additionally, clinical pre-
sentation of primary HIV-1, traditionally observed as an influenza-like
syndrome, is almost always absent. Therefore, timely recognition and
HIV-1 diagnosis may be challenging with LA CAB use.”? Retrospective
analysis of participants failing LA CAB in HPTN 083 suggests efficacy
monitoring with HIV-1 RNA performed simultaneously with combina-
tion HIV Ag/Ab testing may detect cases of PrEP failure earlier and

help prevent development of viral resistance.”>*
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For people who acquire HIV-1 in the setting of LA CAB use,
timely resistance testing should be pursued to select an appropriate
treatment regimen, as selection of INSTI resistance was observed
in several incident HIV-1 cases among study participants despite
on-time injections or during the OLI; emergent resistance during
the CAB “PK tail” may also be of concern.*>3-%° Feasibility of such
testing may be challenging; furthermore, if plasma HIV-1 RNA is too
low for resistance testing via traditional Sanger sequencing meth-
ods, proviral genotype resistance testing may be considered. No
systematic data are currently available on virologic outcomes using
second-generation INSTI-based treatment, such as dolutegravir or
bictegravir, after LA CAB failure. Therefore, if HIV-1 acquisition is
suspected, a prudent approach would be to modify therapy immedi-
ately to non-INSTI-based ART, such as a boosted Pl-based regimen,
while awaiting resistance testing results.

In DPV trials, HIV-1 screening was typically performed at study
visits using rapid tests as an initial step, with follow-up/confirmatory
testing with an instrument-based assay (or Western Blot) as indi-
cated. Real-world screening and laboratory monitoring/testing prac-
tices will likely be guided by available platforms and workflows, in
addition to program experience and preferences. To date, no cases of
delayed seroconversion have been described among DPV trial partic-
ipants. For persons who acquire HIV-1 while using DPV vaginal ring
for PrEP, we recommend immediate removal of the ring and initiation
of a first-line regimen for HIV-1 treatment following local guidelines.
Resistance analyses from the Phase 3 trials and open-label extension
studies suggest no increased risk for NNRTI-resistant HIV-1 among
seroconverting participants; although the E138A polymorphism
was observed more frequently in the DPV group, this difference
was not statistically significant.”>*7 Among trial participants who
acquired HIV-1 and subsequently initiated NNRTI-containing ART,
DPV and placebo participants had similar virologic outcomes after
ART initiation suggesting that NNRTI-based regimens may still be ef-
fective.”®?? Therefore, clinicians may consider NNRTI-based ART, if
INSTI- or boosted Pl-based regimens are not available, for persons
who acquire HIV-1 in the context of using DPV vaginal ring for PrEP.
As with LA CAB breakthrough infections, standard best clinical prac-
tices regarding initial resistance evaluation and subsequent HIV-1
treatment selection should generally be employed.

For providers considering LA CAB/RPV for HIV-1 treatment,
key features related to HIV-1 drug resistance should be noted. Most
ATLAS-2M participants who had virologic failure with LA CAB/RPV
had retrospectively identified, archived resistance substitutions
for RPV.?? Additionally, many cases of RPV resistance-associated
virologic failure will also demonstrate resistance to other NNRTI

100 hotentially impacting future therapy options. Among trial

agents,
participants who had virologic failure with LA CAB/RPV and devel-
oped HIV-1 drug resistance, as well as people with HIV-1 receiving
LA CAB/RPV in “real-world” settings, resistance was observed for
both the NNRTI and INSTI classes.”776

Genotype resistance testing is therefore recommended for all
people with HIV-1 receiving LA CAB/RPV who develop virologic

breakthrough, defined as two consecutive HIV-1 RNA 2200 copies/

mL, to evaluate for potential emergence of resistance to INSTI and/
or NNRTI ARVs. Similar to people with HIV-1 failing oral ART, timely
resistance evaluation should be pursued. For persons with viremia
between 200 and 500 copies/mL, plasma-based Sanger sequencing
may be unsuccessful but should still be considered. There is cur-
rently little evidence to guide management of low-level viremia with
a confirmed detectable HIV-1 RNA <200 copies/mL with LA CAB/
RPV use. Clinicians may consider consultation with a provider expe-
rienced in HIV medicine, as there is currently a lack of evidence on
optimal evaluation and management strategies. Evaluation should
include assessment of potential drug-drug interactions as well as
confirmation that the LA ARVs were administered correctly (e.g.,
on-time and proper gluteal IM technique). If a potentially modifiable
cause is identified, such as a drug-drug interaction, appropriate in-
terventions should be implemented.

In people with HIV-1 with confirmed virologic failure and evi-
dence of, or concern for, emergent CAB or RPV-associated resis-
tance, HIV-1 treatment should be modified as soon as possible to
avoid selection and accumulation of drug resistance mutations.
Given concern for potential INSTI and/or NNRTI resistance, an ART
regimen avoiding INSTIs and NNRTIs, such as a boosted Pl regimen
should be considered while awaiting resistance test results. ART se-
lection should be guided by careful review of the entire ARV his-
tory, recent and prior resistance test results, and consideration of
comorbidities and concurrently administered medications. If resis-
tance testing subsequently demonstrates evidence of susceptibility
to CAB/RPV, then resumption may be considered.

Decreased susceptibility to IBA is associated with genotypic
changes in the coding sequence of the HIV-1 envelope causing loss
of potential N-linked glycosylation sites in the V5 loop of gp120. In
the Phase 3 IBA study, decreased sensitivity to IBA was detected in
most participants who experienced virologic failure through Week
24.%% |BA is not expected to have clinically relevant residual effects
in cases where resistance has developed, and thus should be dis-
continued in most patients. However, consultation with a provider
experienced in HIV medicine is highly recommended for clinicians
treating people with HIV-1 who do not experience a favorable treat-
ment response, since persons on IBA will have multidrug-resistant
HIV-1 and IBA resistance testing is not currently commercially avail-
able for use in clinical practice. Importantly, decreased susceptibility
to IBA does not alter susceptibility to other currently approved ARVs
and cross-resistance has not been described®%; it also does not re-
sult in the selection of CD4-independent viral strains.

In vitro studies have identified specific resistance-associated mu-
tations conferring reduced LEN susceptibility. Resistance to LEN re-
sults in a decreased replication capacity of mutant viruses.102 Eight
heavily treatment-experienced participants in CAPELLA developed
substitutions associated with decreased drug susceptibility.}°? Given
limited clinical experience with LEN at this time, consultation with
a provider experienced in HIV medicine is highly recommended for
clinicians managing people with HIV-1 who do not have a favorable
response, especially if the patient is heavily treatment-experienced.
Although LEN is highly potent, it appears to have a low genetic
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barrier to resistance. As with IBA, decreased susceptibility to LEN
is not expected to alter susceptibility to other currently approved
ARVs, since it is a “first in class” capsid inhibitor.1°%1% There is cur-
rently no commercially available resistance test for LEN.

Future research needs include the clinical management of per-
sons who acquire HIV-1 in the setting of LA PrEP with CAB or DPV
and of persons who fail LA CAB/RPV for HIV-1 treatment. For peo-
ple with HIV-1 receiving IBA or LEN experiencing confirmed viro-
logic failure, subsequent ART strategies need to be developed and
evaluated. Use of proviral resistance testing needs to be prospec-
tively evaluated and clinically validated for use in persons with low-
level viremia in the setting of any LA ARV exposure.

12.What are the notable drug interactions involving LA ARVs?
Consensus recommendations

12.1 We recommend LA injectable CAB and LA injectable RPV
(as well as oral CAB and oral RPV, if used for OLI) be avoided with

potent inducers of drug metabolizing enzymes.

Quality of evidence B

Strength of recommendation 1

12.2 If oral RPV is used as part of the optional OLI therapy with
oral CAB, we recommend proton pump inhibitors be avoided.
Proper dose separation from oral RPV is warranted with other

acid suppressants (e.g., antacids, H2 receptor antagonists).

Quality of evidence B

Strength of recommendation 1

12.3 Although no drug-drug interactions are expected with IBA,
we recommend clinicians evaluate drug interactions with the

other components of the OBR.

Quality of evidence B

Strength of recommendation 1

12.4 Although clinically significant drug-drug interactions with
DPV vaginal ring are not expected, clinicians should monitor for
potential interactions involving co-administered intravaginally

applied products.

Quality of evidence (o}

Strength of recommendation

12.5 We recommend that LEN should not be used with strong
inducers of CYP3A4, P-gp, or UGT1A1.

Quality of evidence B

Strength of recommendation 1

12.6 We recommend LEN be used with caution in individuals
taking CYP3A4 substrate agents with a narrow therapeutic index
during or within 9 months after the last LEN subcutaneous injec-
tion due to LEN's potential inhibitory effects on the substrates'

metabolism and increased substrate drug exposure

Quality of evidence (o}
Strength of recommendation 1
Evidence summary

CAB and RPV undergo minimal renal clearance; however, both are
hepatically metabolized and are therefore susceptible to drug-drug
interactions'®>1% Both CAB and RPV should be avoided with con-
comitant medications that are potent inducers of drug metabolizing
enzymes. Both drugs have minimal inhibitory or induction effects on
metabolism enzymes or drug transporters and are therefore unlikely
to have clinically significant effects on concentrations of any concom-
itant medications.’®” At high exposures, RPV can enhance the QTc in-
terval and therefore there is increased concern for pharmacodynamic
interactions with other QTc-prolonging drugs. Drugs administered
systemically that bypass absorption and first-pass metabolism may
also see less impact on metabolism-mediated interactions as they are
no longer exposed to CYP3A4 or other enzymes in the gastrointesti-
nal tract.’® Table 7 summarizes recommendations on management of
common drug-drug interactions with oral and intramuscular formula-
tions of CAB and RPV with acid-reducing agents, polyvalent cations,
rifamycin antibiotics, anti-epileptics, potent CYP3A inhibitors, dexa-
methasone, methadone, and some other agents.

LEN is contraindicated with strong inducers of CYP3A4, P-gp,
or UGT1A1, and should be administered with caution when co-
administered with sensitive CYP3A4 substrate agents that have a
narrow therapeutic index during or within 9 months after the last
LEN SC injection. LEN may be co-administered with most ARVs ex-
cept for boosted atazanavir, efavirenz, nevirapine, and tipranavir due
to potential for altered LEN exposure. Common agents to avoid with

concurrent LEN use are summarized in Table 7.
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Drug-drug interactions with IBA are not expected due to
its mechanism of action and target-mediated drug disposition.
Therefore, no formal drug interaction studies have been conducted
with IBA.”® IBA is a protein which is degraded into small peptides
and amino acids.!® In the IBA clinical trials, all patients received
standardized IBA dosing regardless of their OBR containing CYP in-
hibitors (e.g., boosted Pls) and/or CYP inducers (e.g., etravirine). #0110
Thus, IBA concentrations are not expected to be affected by ARV
drugs interacting with metabolizing enzymes. While pharmacoki-
netic drug interactions with IBA are not anticipated, patients should
still be monitored for possible pharmacodynamic interactions be-
tween IBA and other medications, such as overlapping toxicities.
Additionally, clinicians should evaluate drug interactions with the
other components of the OBR.

Drug interaction studies with DPV vaginal ring are limited.
Data from in vitro studies suggest DPV is metabolized by CYP1A1
and CYP3A4'"" with some metabolism by CYP2B6, CYP2C19, as
well as glucuronidation via UGT enzymes® but is not affected
by P-gp inhibitors.''2 Of note, UGT enzymes are not present in
vaginal tissues, therefore local concentrations of DPV delivered
via vaginal ring are not expected to be affected by glucuronida-
tion. 113 Concurrently administered vaginal miconazole appears
to increase DPV concentrations via inhibition of CYP1A1 and
CYP3A4,'! resulting in approximately 20% higher systemic DPV
maximum concentration and area under the concentration-time
curve; however, these changes are unlikely to be clinically signif-
icant due to the overall very low systemic concentrations of DPV
(<1ng/mL) from vaginal ring delivery.}* The low plasma concen-
trations of DPV are not expected to lead to clinically significant
systemic pharmacokinetic drug-drug interactions; however, there
is potential for drug-drug interactions involving co-administered
vaginal products.®®*! Increases in local and/or systemic antifun-
gal concentrations were observed when DPV vaginal ring was co-
administered with a single-dose vaginal miconazole suppository***
and repeated daily administration of clotrimazole vaginal cream.
In a secondary analysis of the ASPIRE trial, rates of pregnancy
among women using various forms of hormonal contraceptives
(injectable, implantable, and oral) and DPV vaginal ring versus
placebo were not significantly different, suggesting that DPV
does not reduce the effectiveness of hormonal contraceptives.'®
Based on these data, concentrations of vaginally administered
DPV may be affected by co-administered vaginal products which
are strong CYP1A1 and CYP3A4 inhibitors and inducers, while
DPV vaginal ring may also affect drug levels of other vaginally
applied products which are CYP or UGT substrates, although the
clinical significance of such interactions are not yet well defined.
Therefore, while clinically significant drug-drug interactions with
DPV vaginal ring are not expected, clinicians should monitor for
potential interactions involving co-administered intravaginally

applied products.

13.What is the process for facilitating transitions of care for pa-
tients receiving LA ARVs for HIV-1 treatment or PrEP?

Consensus recommendations

13.1 Providers involved in care transitions should be familiar
with use of LA ARVs—especially dosing and administration in-
tervals—and coordinate patient care closely to avoid treatment
interruptions

Quality of evidence C
Strength of recommendation 2
Evidence summary

As LA ARVs are implemented more broadly, care transitions
and other health system concerns will inevitably arise for patients
accessing these novel therapies. Transitions of care refers to “the
movement patients make between healthcare practitioners and set-
tings as their condition and care needs change during the course of a
chronic or acute illness.” 1147 This includes geographic changes re-
lated to relocation as well as transfers between acute hospital- and
community-based facilities, ambulatory care practices, short-term
rehabilitation, long-term care facilities, and changes in institution-
alization status, such as incarceration. Additionally, patients may
change from one provider or care team to another as new health-
related needs arise, such as during and after pregnancy, or when
youth and adolescents transition into adulthood. For people with
HIV-1, some transitions may be especially consequential,ng’120 as
these scenarios occasionally involve disruptions in health payor cov-
erage, continuous ART access and/or loss to follow-up.

Given that LA ARVs are not yet universally available, systematic
understanding of important service delivery factors to anticipate
and address is lacking. Therefore, at this time, pragmatic consider-
ations and general principles to facilitate successful care transitions
for people on LA ARVs may be most useful until more evidence and
real-world experience emerges. Providers involved in care transi-
tions should be familiar with the use of LA ARVs—especially dosing
and administration intervals—and coordinate patient care closely to
avoid treatment interruptions. Ideally, transitions should involve a
comprehensive, up-to-date care plan which includes the patient's
goals, preferences, and clinical status.

Prior to the care transition, the patient's desire and eligibility to
continue LA ARVs as maintenance therapy for either HIV-1 treat-
ment or PrEP should be confirmed, as well as whether the LA ARVs
will be available via the new care provider and setting. LA ARV pro-
curement may require advanced planning and coordination for medi-
cation procurement. The LA ARV dosing schedule, including the date
and dose of the last—and anticipated next—medication administra-
tion should be communicated clearly. For providers with less LA ARV
experience, it may be helpful to clarify the allowable window for the
next dose, if applicable. Care teams should also confirm recom-
mended medication storage and handling practices, administration
technique, medication monitoring guidelines, and procurement-
related issues. For patients who are hospitalized or individuals in
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custody in a jail or prison, LA ARVs may not be on the institutional
formulary; therefore, special arrangements may need to be made to
ensure timely receipt of the next LA ARV dose or to coordinate oral
medication bridging until LA ARVs are resumed.

Implementation science research is needed to identify clinical
and practice/systems-level factors that influence LA ARV service

delivery during transitions of care.

14.What is the process for minimizing HIV-1 treatment and pre-
vention disparities and optimizing equitable access to LA ARVs
for HIV-1 treatment or PrEP?

Consensus recommendations

14.1 Development of LA ART and PrEP programs should con-
sider patient preference for medication administration, such as
community-based delivery, to optimize equitable access and
minimize disparities in uptake of LA ART and PrEP options.

Quality of evidence C

Strength of recommendation 2

Evidence summary

The need for repeat medical visits for injection delivery of spe-
cific LA ARVs may particularly affect persons with individual, social,
or structural barriers to treatment access, as well as cause additional
strain on traditional service delivery settings (e.g., clinical offices) to
adapt/create processes for a new type of demand.*?* Furthermore,
increased need for clinic visits (compared to infrequent clinic visits
among stable, virologically suppressed patients) have been reported
among patients to result in increased stigma and may increase per-
sonal costs due to medical visits and travel.?? Development of LA
ART and PrEP programs that consider patient preference for medi-
cation administration, such as innovative community-based delivery
models, may optimize equitable access and minimize disparities in
uptake of LA ART and PrEP options. This concept has been proven
with nurses and other health professionals delivering ART in non-
traditional healthcare settings which led to improved uptake, reten-
tion, and viral suppression among persons with HIV-1.123

Furthermore, addressing disparities in the implementation of
LA ARVs requires equitable access through formulary availabil-
ity, affordable pricing, support programs, education for patients
and providers to decrease stigma and bias, simplified medication
procurement, improved choice and access (pharmacy or home ad-
ministration), and development of novel delivery and monitoring
strategies such as mobile delivery, de-medicalized PrEP, or combin-
ing PrEP and long-acting contraceptive modalities.*?*

Significant disparities in oral PrEP access persist, including dis-
parities in race/ethnicity, gender, age, socioeconomic status, and
locale. These disparities remain concentrated in populations already
disparately impacted by HIV-1.1?! Strategies to reduce PrEP uptake

disparities include addressing provider and patient knowledge and
acceptability, decreasing HIV stigma, improving access, imple-
menting self-testing for HIV-1 and sexually transmitted infections,
decreasing monitoring requirements, and addressing financial limita-
tions.}2>126 Lessons learned from the slow uptake and rollout of oral
PrEP should inform strategies for more equitable rollout of LA ARVs
to avert repeating the challenges and minimizing the disparities in

access and delivery.

15.What resources and personnel are involved in the provision
of LA ARVs to patients and what are their roles?

Consensus recommendations

15.1 We recommend organizational and workflow policy devel-
opment to build, sustain, and grow programmatic LA ARV infra-
structure whereby a dedicated multidisciplinary team is at the
core of program implementation

Quality of evidence B

Strength of recommendation 1

15.2 We recommend dedicated resources for successful LA ARV
program implementation including physical space, cold chain sup-
ply (if applicable), medication administration supplies and storage,
and electronic prescription and data management capacity

Quality of evidence B

Strength of recommendation 1

Evidence summary

The advent of LA ARVs requires newfound, intensive efforts
and capital investment of health systems and personnel. At the core
of successful implementation of LA ARV use is a multidisciplinary
team dedicated to building the programmatic infrastructure needed
to initiate, sustain, and scale-up delivery of these novel HIV-1 ther-
apeutic and preventive agents. This team would ideally be com-
prised of clinical and non-clinical personnel who are appropriately
supported to do this work and collaborate on designing innovative
and accessible LA ARV programs; secure necessary resources in-
cluding electronic prescription and data management capacity,
physical space for appropriate drug storage and administration, and
supplies; and recruit, train, and retain staff to facilitate drug pro-
curement and storage, medication counseling and administration,
patient tracking and monitoring, maintenance of drug and supplies
inventory, and appropriate billing and reimbursement. Close com-
munication among interprofessional team members is essential for

optimizing medication safety in LA ARV programs. Program design,
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multidisciplinary team structure, and patient enrollment capacity
will depend on health system- and/or clinic-specific resource and
staffing availability and investment from health systems leader-
ship and/or public health programming. Involving colleagues with
diverse training, skills, and perspectives including from medicine,
pharmacy, nursing, scheduling, billing, social work, case manage-
ment, and patient navigation services as part of the multidisciplinary
team is paramount. Incorporating administration and management
personnel is essential for smooth integration of an LA ART work-
flow from programmatic vision and design to day-to-day opera-
tions. In descriptions of early experiences implementing LA ART
with injectable CAB/RPV,**1?” programs have used a centralized
approach whereby providers refer patients to a multidisciplinary
team for review of clinical and program eligibility.

For eligible patients, drug procurement is typically led by medi-
cation access specialists, community pharmacists, and clinical phar-
macists who have the expertise needed to navigate this potentially
complex process. Coordination is often needed between the LA ARV
team and health insurance programs and/or payors integrated with
pharmaceutical companies, drug wholesalers, specialty pharmacies,
and distributors. The process for LA ARV acquisition may be cumber-
some, involving deciphering drug benefits coverage based on payor
source; completing documentation for prior authorization, appeal,
and patient assistance programs; and ordering and storing the med-
ication and supplies for administration. Once the drug is procured,
pharmacy and nursing staff team members, including community
and clinical pharmacists, pharmacy technicians, registered nurses,
licensed practical nurses, and medical assistants, should work col-
laboratively to appropriately store the drug, contact patients for
medication counseling, schedule drug administration visits, conduct
the drug administration visit which may involve patient observation
after first dose and drawing laboratories for monitoring as indicated,
schedule follow-up drug administration visits, and then document-
ing and billing for the encounters.

Patient, provider, and staff education on the process of eligibil-
ity, access, coverage, procurement, and administration will help to
facilitate optimal uptake and sustainability of LA ART programs. This
is important to meet the potential challenges of non-adherence, vi-
rologic failure and patients lost to foIIow—up‘23 Finally, LA ART pro-
grammatic development should include building electronic medical
record capacity for tracking patient adherence to drug administra-
tion visits, medication tolerability/acceptability, clinical outcomes,
and contacting patients who have missed or delayed drug adminis-
tration visits to re-engage them in care and discuss appropriateness
of continued LA ARVs on a case-by-case basis.

In addition to building and supporting a multidisciplinary LA ARV
team, investment in and provision of clinic resources such as phys-
ical space, cold chain supply, equipment, and additional personnel
are critical to the implementation of a successful LA ARV program.
Physical space for LA ARV administration and equipment storage
should be allocated. In comparison to accessing oral ART from a
pharmacy and daily administration outside of the clinic (usually in
a home setting), patient visits to the clinic for administration of LA

ARVs (which would ideally occur in a private space) will substantially
increase the need for additional clinic space and resources.!?

Further, for some LA ARV options, cold chain management is
needed. In particular, optimal storage temperature for vials of LA
CAB/RPV and IBA is between 2 and 8 degrees Celsius. Depending
on clinic volume and LA ARV packaging, smaller clinic refrigerators
may not be sufficient to store anticipated LA ARV inventory stock
and larger, more costly equipment may be needed to accommodate
anticipated clinic needs.'?’ For LA ARVs requiring an injection or
infusion, equipment required for injection administration such as
gloves, syringes, needles, and a biohazard sharps container should
be appropriately procured.**°

High priority areas for future research include assessment of LA
ARV programmatic design and staffing needs; development of best
practices for LA ARV accessibility, procurement, and administration;
and documentation of successful LA ARV programs across a diver-
sity of clinical and non-clinical settings.

16.What is the process for discontinuing LA ARVs or transitioning

to an alternative regimen for HIV-1 treatment or PrEP?
Consensus recommendations
16.1 We recommend initiation of oral ARV coverage when LA

ARVs, for HIV-1 treatment or prevention, are discontinued to

minimize development of drug resistance or HIV-1 acquisition.

Quality of evidence B
Strength of recommendation 1
Evidence summary

Careful counseling on adherence to drug administration win-
dows should be done with individuals initiating LA ARVs for HIV-1
prevention or treatment. Decisions to discontinue LA agents may
be made by the patient or the provider. If discontinuation of LA ART
is in the setting of HIV-1 RNA suppression, it is recommended that
HIV-1 RNA testing be done at the time of ART switch and then in the
subsequent weeks to assure sustained viral suppression. If discon-
tinuation of LA ART is due to confirmed virologic failure/rebound,
ARV resistance testing should be performed immediately and ideally
at the time of discontinuation.! In the setting of PrEP, the recom-
mendation after LA CAB discontinuation is that alternative PrEP is
initiated within 8 weeks after the last injection to cover the pharma-
cokinetic tail, subsequently avoiding resistance development should
HIV-1 acquisition occur.

Concerns in the setting of transitioning from LA CAB/RPV to
oral ART include the potential for there being residual systemic
drug concentrations, albeit below protective thresholds, which have
the potential to cause drug-drug interactions and adverse events.
However, to date, adverse events related to dual INSTI exposure
(e.g., residual LA CAB plus new oral INSTI) have not been observed
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in trials and limited real-world studies. In LA CAB/RPV clinical trial
participants who were restarted on other INSTI-based regimens
after experiencing virologic failure on LA CAB/RPV, the new INSTI-
based regimen was well tolerated without incident.?830:31:54

Future research should include evaluation of patient clinical
outcomes in which LA ARVs have been discontinued, in addition to
evaluation of toxicities with transitions to alternative ARVs for HIV-1

treatment and prevention.

17. What evidence is available for using LA ARVs in key patient
populations including children, or adolescents, people planning
to become pregnant, persons who are pregnant and persons

who are breast/chest-feeding?
Consensus recommendations

17.1 We recommend inclusive research to evaluate the optimal
safety and efficacy of LA ART and PrEP among pregnant and
lactating individuals, children, adolescents, and persons of trans
experience, as these populations have been underrepresented

in clinical trials.

Quality of evidence B

Strength of recommendation 1

17.2 We recommend development of safe, accessible, non-
discriminatory, gender-affirming guidelines and prescribing pro-
tocols for use of LA ART and PrEP.

Quality of evidence C

Strength of recommendation 1

Evidence summary

Unique developmental (physiologic, cognitive, and psychosocial)
and pharmacokinetic changes occur across the life course from in-
fancy to adolescence underscoring the importance of specific and
intentional study of LA ARV agents in this population.’ Data on LA
ART for HIV-1 treatment among virologically suppressed individ-
uals 12-18years of age are being obtained from IMPAACT 2017
(NCT03497676). Preliminary data demonstrated that the pharma-
cokinetic targets of LA CAB/RPV were similar to those in the adult
population, prompting expanded approval of LA CAB/RPV down
to 12years of age and weighing at least 35kg.>>*3! Additional data
are being collected in the adolescent population including pharma-
cokinetics of the DTI approach compared to the OLI approach as
well as quality of life indicators. Other relevant adolescent studies in
development include the safety, tolerability, pharmacokinetics, and
antiviral activity of LA CAB/RPV down to two years of age.?*? Given

the unique circumstances of children and adolescents with HIV-1,
it is critically important to examine issues such as the optimal site
of LA ARV administration, pharmacokinetic changes with evolving
development, as well as the impact of LA ART on HIV-1 disclosure,
quality of life, and psychosocial well-being.

Approximately half of all pregnancies worldwide are unintended,
and most pregnancies are recognized between 5 and 6 weeks' ges-
tation.'3134 Given the potential for transplacental transfer of ARV
agents during critical fetal development, it is important to examine
the impact of LA ARVs on the developing fetus. For individuals utiliz-
ing any medication, including LA ARVs for either HIV-1 prevention or
treatment, clinicians should understand an individual's pregnancy in-
tentions and optimize sexual reproductive health access and care for
persons with childbearing potential. There is currently no evidence
that LA ARVs impact pregnancy potential or have harmful effects on
fetal development or outcomes. It is, therefore, imperative to evalu-
ate the improved adherence observed with LA ARVs with improve-
ments in quality-of-life indicators as to not eliminate or artificially
preclude access for individuals with pregnancy potential.

Current US guidelines recommend clinicians and pregnant
individuals should reach a shared decision about continuing LA
CAB/RPV during pregnancy or switching to preferred or alterna-
tive three-drug ART due to limited pharmacokinetic, efficacy, and
safety data during pregnancy.'® Physiologic and pharmacokinetic
changes that occur during pregnancy include changes in weight,
alterations in fat and water distribution, expansion of maternal
blood volume and volume of distribution, delayed gastric empty-
ing and motility, altered hepatic drug metabolizing enzymes, and
decreased plasma protein concentrations.’®® Data on ARV agents
in pregnancy have been obtained through pharmacokinetic studies
and inform selection and management of ART during pregnancy.*®®
Pharmacokinetic and pregnancy outcome data for persons with
HIV-1 who become pregnant while on LA ARVs are critical to in-
form use of these agents. Out of 26 individuals between ages 18
and 49 years who became pregnant while receiving LA CAB/RPV in
clinical trials, there were 11 live births with 10 having no congeni-
tal abnormalities. In one individual, congenital ptosis in the setting
of intrauterine growth restriction was observed. Plasma CAB/RPV
drug concentrations were within the range of non-pregnant women
for all pregnant individuals.'®’

Currently, there are no studies on individuals who have breast-
fed while on LA ARVs. When administered to lactating rats, LA CAB/
RPV was present in breastmilk; however, it is unknown whether it
is present in human breastmilk and how its presence affects milk
production or adverse events in the infant. However, decreased ARV
adherence may be observed in the post-partum period, leading to
increases in the risk of breastmilk transmission of HIV-1.1%8 LA ARVs
could be a strategy that decreases risk of HIV-1 transmission due to
the potential for improved adherence, underscoring the importance
of careful and inclusive, well-designed studies during lactation.

Few studies have explored use of LA ARVs in persons of trans
experience. The 2015 Trans Survey found that 61% of transgen-
der women and 85.7% of transgender men with HIV-1 reported
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adequate adherence to ART.**? Known barriers to adherence in this
population are the result of a combination of personal, social, and so-
cioeconomic factors and the added challenges of managing hormone
therapy and financial concerns.

Reproductive health among transgender individuals with HIV-1
encompasses a variety of challenges: hormonal therapy, fertility
preservation, contraception, pregnancy, and lactation.**° Thoughtful
consideration should be made for lactating individuals who decide
to breastfeed, chestfeed or incorporate human milk feeding‘141 The
Academy of Breastfeeding Medicine position statement recom-
mends clinicians caring for breast/chest-feeding patients who are
transgender consider broader definitions of lactation and collect
information on hormone therapy and surgeries for transgender in-
dividuals.**? Studies using LA ART for viral suppression in persons
who are transgender are limited and there are currently no stud-
ies on pregnancy and lactation in individuals who are transgender
taking LA ARVs.23144 Appropriate and gender-affirming guidelines
and prescribing protocols are critical for safe, effective care of this
population.#?

Future research is needed examining the use of LA ARVs for
HIV-1 treatment and prevention in key patient populations including
children, adolescents, those planning to become pregnant or who
are pregnant, persons of trans experience, and individuals who are
breast/chest-feeding.

18.What is the cost effectiveness of LA ARVs?
Consensus recommendations

18.1 Based on currently available cost-effectiveness models, we
suggest CAB/RPV as a cost-effective ART option, but real-world

analyses are needed.

Quality of evidence B

Strength of recommendation 2

18.2 We suggest IBA to improve survival for people with
multidrug-resistant HIV-1, although cost-effectiveness has not
consistently been demonstrated.

Quality of evidence B

Strength of recommendation 2

18.3 We suggest LA CAB or DPV for PrEP to decrease HIV-1 ac-
quisition and, because universal cost effectiveness has not been
demonstrated, we recommend additional focused cost effective-
ness studies.

Quality of evidence (o}

Strength of recommendation

Evidence summary

Cost-effectiveness analyses and cost comparisons have been
conducted for most available LA ARV agents, including LA CAB
and DPV for PrEP, and LA CAB/RPV and IBA for HIV-1 treatment.
These analyses demonstrate that LA ARVs are not universally cost-
effective for all populations at risk for and with HIV-1, but there may
be instances where cost savings is demonstrated. Currently, no data
exist evaluating cost effectiveness of LEN for HIV-1 treatment.

Despite LA CAB demonstrating superiority to oral TDF/FTC
in the HPTN 083 and HPTN 084 studies,*'* a major concern re-
mains the cost of LA CAB compared with oral TDF/FTC for PrEP.

145 employed a cost comparison simulation between oral

One study
and LA injectable PrEP evaluating cost effectiveness while another
separate simulation study evaluated cost utility.}*® The former cost-
effectiveness model evaluated men who have sex with men and
transgender women in the United States while the latter cost-utility
analysis evaluated oral versus LA injectable PrEP in men who have
sex with men in Southeast Asia. Findings from these studies are
summarized below with costs listed in US dollars.
An analysis by Neilan, et al.,'* evaluated LA CAB compared
to oral tenofovir-based PrEP in self-identified very high-risk MSM
and transgender women living in the US. Evaluable drug costs in-
cluded generic oral daily TDF/FTC ($360 USD/year), brand tenofovir
alafenamide/emtricitabine (TAF/FTC) ($16,800 USD/year), and LA
CAB ($25,850 USD/year). Additional costs included office visits, lab
monitoring and HIV-1 testing. Annual costs for care associated with
HIV-1 ranged between $3280 and $32,580 while annual treatment
costs for ART ranged between $31,560 and $68,680. The 10-year
estimated cost for LA CAB far exceeded that of branded TAF/FTC
when compared to generic TDF/FTC and no PrEP. Although drug
costs for PrEP exceeded that of ART for year 1, by year 10, ART ex-
ceeded PrEP costs. Specifically, estimated cost for generic TDF/FTC
compared to ART was $17.57 million and $4.09 billion, respectively.
Branded TAF/FTC was $862.24 million compared with ART being
$4.09 billion. LA CAB was $1.44 billion while ART was $3.64 billion.
LA CAB increased life expectancy in self-identified very high-risk
individuals by 28,000 quality-adjusted life-years (QALYs) compared
with generic or branded tenofovir-based PrEP (26,000 QALYs). At
10years, LA CAB could achieve incremental cost-effectiveness
ratios (ICERs) at most $100,000 per QALY compared with generic
TDF/FTC. Based on this analysis, LA CAB for PrEP in this population
would be cost effective if it were priced no more than $3000-$6600
above the cost of generic TDF/FTC per year. This is substantially
less than the current price of branded tenofovir options. LA CAB
is superior to oral PrEP in terms of QALYs gained and HIV-1 trans-
missions averted. However, oral PrEP is still a viable option given its
current cost.

A cost-utility analysis**® evaluating PrEP in men who have sex
with men compared oral daily TDF/FTC with LA CAB in Southeast
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Asia and found LA CAB was 4.2 times higher in cost compared with
oral TDF/FTC. Based on these initial findings, the authors concluded
that oral PrEP was more appropriate in men who have sex with men
living in Southeast Asia compared with LA CAB.

Two studies!#”148

employed cost comparisons for the DPV
vaginal ring for PrEP in resource-limited countries. These analyses
demonstrate the cost effectiveness of the ring in high-risk women
living in high-incidence areas.

An analysis by Reidy, et al. estimated potential cost savings of the
DPV vaginal ring compared to oral PrEP with TDF/FTC in different im-
plementation scenarios among women, including female sex workers,
in Kenya, South Africa, Uganda, and Zimbabwe—countries where the
DPV clinical trials were held.**® For ring unit cost, a cost of $7 per ring
and 12 rings per year was used. The cost per HIV-1 acquisition averted
ranged from $13,000 to $121,000 in the highest and lowest-impact
scenarios. While the cost may seem excessive, the authors employed
scenarios assuming scale-up of both oral PrEP and ART. As such,
HIV-1 incidence in the population would expectedly decrease, causing
smaller incremental impact of an additional prevention intervention.

An analysis by Glaubius, et al. estimated cost effectiveness of
DPV among women in KwaZulu-Natal, South Africa—the province
with the highest HIV-1 incidence—compared with a reference sce-
nario without PrEP using various implementation strategies.'*” Cost
for the ring ranged from $72 to $96 per person-year. Compared with
the reference scenario without PrEP, implementation of DPV, as-
suming 56% effectiveness and covering 50% of 22- to 29-year-old
or high-incidence women, prevented 10% or 11% of acquisitions by
2030, respectively. DPV implementation among female sex workers
was cost-effective in nearly 100% of simulations over both interven-
tion and lifetime horizons. The authors concluded that DPV PrEP
could make a substantial contribution to HIV-1 prevention in South
Africa if scaled-up among women at high risk of HIV-1 and reduce
costs if prioritized to female sex workers.

When evaluating cost effectiveness of LA CAB/RPV for HIV-1
treatment in Canada, an adapted, previously validated hybrid deci-
sion tree and Markov model estimated incremental costs and health
outcomes based on improvement of treatment adherence and viro-
logic suppression. When compared to oral ART, per 1000 patients
treated, a lifetime cost savings of $1.5 million was predicted where
QALY and life-year increases were 107 and 138, respectively, with
three new cases of HIV-1 averted.!*’

Another analysis conducted in sub-Saharan Africa evaluated
cost-effectiveness of LA CAB/RPV every 4weeks in a health sys-
tem setting over a 10-year period with a 3% discount of disability-
adjusted life-years (DALYs) along with costs. A cost-effectiveness
threshold of $500 per DALY averted was utilized to establish
whether implementing the use of CAB/RPV was cost-effective. By
assuming a cost of $120 per person per year, LA CAB/RPV in peo-
ple with an HIV-1 RNA greater than 1000 copies/mL was borderline
cost-effective whereas median cost per DALY averted was $404.
Based on this analysis, the authors concluded that for LA CAB/RPV
to be cost-effective, the maximum benefit would be in individuals
with suboptimal ART adherence.>®

Within the United States, data presented at a conference eval-
uated costs and QALYs with LA CAB/RPV dosed every 8weeks
compared with daily oral bictegravir/ TAF/FTC or pooled daily oral
ART that was considered standard of care. The analysis adapted a
Markov model based on data derived from pooled ATLAS, FLAIR,
and ALTAS-2M studies. Current wholesale acquisition costs were
used for ART costs, administration costs associated with LA CAB/
RPV, along with an annual discount and utility advantage. The domi-
nant treatment strategy was LA CAB/RPV every 8 weeks producing
QALY gain of 0.177 and cost savings of $45,792 when compared to
oral ART. LA CAB/RPV was deemed cost-effective and below the
willingness-to-pay threshold of $100,000 per QALY. Factors associ-
ated with cost-effectiveness included cost of ART, CD4" progression,
discontinuations, adherence, and onward disease transmission.!”?

Two cost-effectiveness analyses using independent simulation
models demonstrated that IBA-containing ARV regimens would
substantially improve survival for people with multidrug-resistant
HIV-1 but at a higher cost, yielding a cost per QALY that is not cost-
effective.®®1>® The overall budget impact of such regimens is ex-
pected to be relatively small, given the limited number of people
who qualify for IBA use. Both analyses compared two treatment
strategies for multidrug-resistant HIV-1: OBR+IBA and OBR alone.
ICERs were calculated using discounted QALYs.

In a cost-effectiveness analysis by Millham, et al., IBA load-
ing dose costs were estimated at $10,500 and IBA maintenance
dose costs at $8400 per month.'>® By comparison, the estimated
cost of the OBR was $4500 per month. Cost-effectiveness ratios
of less than $100,000/QALY were considered cost-effective. In
the base case, adding IBA to an OBR increased 5-year survival by
9% compared with OBR alone. The ICER for IBA+OBR compared
with OBR was $260,900/QALY. Using a willingness-to-pay ratio of
$100,000 per QALY, the authors concluded that for persons with
multidrug-resistant HIV-1 who lack other treatment options, IBA will
substantially increase survival, but adding this drug to an OBR is not
cost-effective.

In a second cost-effectiveness analysis by Brogan, et al., IBA load-
ing dose costs were estimated at $11,350 and IBA maintenance dose
costs at $9080 per month.’®? The estimated cost of the OBR was
$4404 per month. In the base case, the lifetime cost-effectiveness
analysis estimated that individuals who receive IBA+OBR lived
1.47 years longer and accrued 1.45 more QALYs than individuals re-
ceiving OBR alone. The ICER for IBA+ OBR compared with OBR was
$133,040/QALY. The study concluded that IBA can provide signifi-
cant health benefits and may be cost effective if using willingness-
to-pay thresholds for rare diseases (e.g., $50,000 to $500,000 per
QALY gained).

Additional researchis needed to determine the cost-effectiveness
of LA CAB and DPV for PrEP in key populations, particularly in
resource-limited settings, if drug costs decrease, or if more HIV-1
acquisitions are averted in real-world settings. Cost effectiveness of
LA CAB/RPV, IBA, and LEN for HIV-1 treatment should be further
explored utilizing real-world data, varying life expectancy estimates,
and varying costs based on low- and high-income countries.
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19. What considerations should be taken for using LA ART for
HIV-1 treatment in patients with a history of treatment failure,
challenges with medication adherence, or other barriers to
oral ART?

Consensus recommendations

19.1 We recommend consultation with a provider experienced
in HIV medicine when contemplating LA ART in patients with a
history of treatment failure and/or prior challenges with medica-
tion adherence.

Quality of evidence B

Strength of recommendation 1

19.2 We recommend against the routine use of LA CAB/RPV in
patients with a history of treatment failure or when resistance
to either component is known or suspected, except the K103N

mutation in isolation.

Quality of evidence A

Strength of recommendation 1

19.3 For all people with HIV-1, including those receiving LA ART
with medication adherence challenges, lack of viral suppression,
or other barriers to oral ART, we recommend that the ART reg-
imen includes at least two fully active agents with a high resis-

tance barrier, if possible.

Quality of evidence A
Strength of recommendation 1
Evidence summary

When composed of agents with novel mechanisms of action,
LA ART should be a viable HIV-1 treatment option regardless of a
person's history of treatment failure, intolerance, or non-adherence
to ART. There is no concern for cross-resistance with IBA or LEN
given their novel mechanisms of action. However, both IBA and LEN
require coadministration with a daily OBR, limiting options for an
exclusively LA ART regimen without the need for concomitant daily
oral ART.

Patients with a history of ARV treatment failure were excluded
from registration trials of LA CAB/RPV, except if a K103N muta-
tion was documented in isolation.?*° This NNRTI mutation does
not impact RPV activity.'>* Despite the exclusion from clinical trials,

there are scant data on LA CAB/RPV use in patients with a his-
tory of treatment failure and/or non-adherence. In one study, LA
CAB/RPV was used in patients with limited treatment options via
compassionate use programs.”® Participants had no or limited ART
options, no major INSTI or NNRTI mutations (except K103N), and
inability to receive effective oral ART due to malabsorption, dyspha-
gia, other gastrointestinal conditions, or prolonged non-adherence
with progressing HIV-1 disease. Although most patients (80%) were
viremic at the start of LA CAB/RPV therapy, 57% (16/28) and 86%
(6/7) achieved or maintained virologic suppression. Patients with
incomplete virologic response developed new NNRTI mutations
(6/7) not present prior to LA CAB/RPV, while two also developed
INSTI mutations. Another case series described a high rate of viro-
logic suppression among patients with barriers to oral ART adher-
ence.® Despite high levels of substance use and unstable housing,
all virologically suppressed patients on oral ART at baseline (n=76)
remained virologically suppressed after initiating LA CAB/RPV.
Among those initiating CAB/RPV while viremic (n=57), virologic
failure occurred in two. The rest achieved viral suppression or were
responding appropriately at the time of analysis. Both studies have
shown promise in using LA CAB/RPV for HIV-1 treatment among
difficult to treat patient populations.

LA ART formulations introduce an additional risk for the devel-
opment of resistance: the potential for prolonged exposure to sub-
therapeutic concentrations particularly in the setting of treatment
non-adherence (e.g., loss to follow-up or missed appointments).
Identifying past HIV-1 resistance test results, periods of virologic
failure, extent of ART adherence during these periods (complete
non-adherence versus intermittent adherence), and duration of time
on failing regimens may all inform the level of suspicion warranted
for de novo development of resistance. Proviral DNA genotype se-
quencing can be considered, although results should be interpreted
with caution.®?

Expert consultation is recommended when considering LA
ART in the setting of salvage therapy. Online resources such as the
Stanford University HIV Drug Resistance Database (https://hivdb.
stanford.edu) or HIV-ASSIST (https://www.hivassist.com/) can
aid in interpretation and selection of therapy for individuals with
multidrug-resistant HIV.'> The risk-to-benefit ratio of LA ART may
be favorable in select salvage therapy cases if there are 22 active
ARV agents in the regimen, if select patient factors are present (e.g.,
low risk of missed appointments, controlled or low HIV-1 RNA), and
if the patient is fully integrated into the decision-making process
with a complete understanding of the risks and benefits of the ap-
proach. Investigational agents through compassionate use programs
should be considered in highly treatment-experienced patients with
multidrug-resistant HIV-1.

Future research may provide clarity on the efficacy and/or risks
of LA CAB/RPV in patients with prior virologic failure. An ongoing
randomized open-label study to evaluate LA CAB/RPV compared
with oral ART in patients with a history of adherence challenges
(NCT03635788) will offer additional data in this population beyond
observational cohorts.3¢
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20.What is the evidence for emerging models for delivery of LA
ARVs for the treatment and prevention of HIV-1?

Consensus recommendations
20.1 Implementation models should focus on unique expansion

efforts to increase access to LA ARVs for the treatment and pre-

vention of HIV-1 beyond the traditional clinic setting.

Quality of evidence C
Strength of recommendation 1
Evidence summary

Currently, no data exist evaluating alternative models for admin-
istration of LA ARVs for the treatment and prevention of HIV-1; how-
ever, several trials are underway.*>¢"*>’ Additional administration
models, beyond normal clinic hours and facilities, should be evalu-
ated for feasibility of expanding access to LA ARVs for the treatment
and prevention of HIV-1. Implementation models of LA ARVs should
focus on unique expansion efforts to increase access to LA ARVs for
the treatment and prevention of HIV-1 beyond the traditional clinic
setting. As DPV will be uniquely provided in the community setting,

we await implementation data on this agent.

21.What is the evidence for patient and consumer perspectives
on LA ARVs for HIV-1 treatment and PrEP?

Consensus recommendations
21.1 We recommend shared decision-making with patients to

determine if LA ARVs are an appropriate choice for the treat-

ment or prevention of HIV-1.

Quality of evidence C
Strength of recommendation 1
Evidence summary

It is known from the advancement of medication formulations
to treat other chronic disease states that many patients prefer
treatments that are administered less frequently and do not re-
quire daily oral administration.'© Though many advancements
have been made to ARVs since the late 1980s when the first ARV
was approved, it was only in 2021 that a novel formulation, avoid-
ing daily oral administration, was developed for the treatment of
HIV-1 outside of salvage therapy. A study of 2389 people with
HIV-1 were surveyed in 25 countries to assess their attitudes to
the advancement of ART; 54.7% of participants preferred LA ART
with an increased preference observed in those with medication-
related privacy concerns.*¢?

Clinical trial data evaluating LA CAB/RPV have shown that
participants were more satisfied with their LA regimen than prior
regimens requiring daily oral administration.162-164 Murray et al.te4
assessed treatment satisfaction and acceptance for the use of LA
CAB/RPV in participants in the ATLAS and FLAIR studies. Though
greater improvement in patient satisfaction scores were seen com-
pared with baseline in those using LA CAB/RPV, patients perceived
no difference in their general health from baseline and through-
out the study regardless of treatment type. At week 48, it was de-
termined that over 97% of participants on LA ART preferred this
treatment modality.}®* The ATLAS-2M study also assessed patient
preference of LA ART administered every four or eight weeks. In
those participants who transitioned from every four to every eight
weeks and those who switched from oral ART to every eight weeks,
over 90% preferred every 8-week dosing due to administration fre-
quency and convenience. Those who preferred oral daily therapy
stated they preferred it due to the impact of side effects and con-
venience. A real-world implementation study of LA CAB/RPV also
found that LA ART was acceptable and appropriate for over 91% of
105 patients surveyed across eight US sites.'®® A qualitative study
on LA ART implementation interviewed clinical and non-clinical
(community or government-based) stakeholders in addition to con-
sumers. Consistent with prior studies, those interviewed shared the
sentiment that LA ART minimizes treatment burden, treatment fre-
quency, and responsibility for treatment by consumers. It was noted
that persons who may find LA ART easier include those who expe-
rience challenges with oral medication adherence. Comments from
this study highlight results of prior studies including medical mistrust
but, overall, note that LA ART should be an individualized discussion
regarding the pros and cons of treatment.*%°

Perspectives of patients with multidrug-resistant HIV-1 receiving
IBA have also been positive. An online questionnaire was given to 30
patients receiving IBA to assess patient satisfaction with the treat-
ment. In this study, the average time on IBA was 8.5months and 87%
of patients stated they were very satisfied with their treatment due
to efficacy of the regimen. Additionally, 87% of participants had pos-
itive ratings toward seeing a healthcare provider every 2weeks for
medication administration.® The PROMISE-US study will continue
to evaluate satisfaction of patients on IBA for HIV-1 treatment.’

Though specific studies on the use of SC LEN administered
every 6 months are not available, prior studies noted monthly or
bi-monthly visits to a provider's office for injections may be a bar-
rier to LAls in some patient populations. The use of a medication
given every 6 months may be more advantageous; however, LEN
was only evaluated for heavily treatment-experienced patients with
multidrug-resistant HIV-1 requiring concomitant oral ART.

LA PrEP options such as CAB have also shown improved patient
satisfaction compared to daily oral therapies. In a Phase 2 study of LA
CAB in a population consisting predominantly of men who have sex
with men, 56 patients ranked their satisfaction with LA CAB: 72%
did not find it inconvenient or difficult to receive the injections and
80% would have been satisfied continuing on CAB following study
completion.*®® Similarly, 68 women in HPTN 084 were interviewed
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for their perspectives on CAB for PrEP with the majority preferring
IM injections over daily oral PrEP.}> Comparable results were ob-
served in all populations evaluated for LA CAB use for Prep.1¢?

Perspectives of patients using the DPV vaginal ring were evalu-
ated in women where the majority found it easy to use and comfort-
able.r Similar results were seen in the ASPIRE study, where over
95% of participants reported being very likely or likely to use the
DPV ring in the future.*’°

Patient and consumer preference for, and acceptability of, LA
ARVs are overall high from available clinical trial and real-world data.
Though convenience, confidentiality, and possible improvement
in adherence have all been documented as advantageous reasons
for LA ARVs, conversely medical mistrust, increased frequency of
appointments, and possible adverse reactions are all barriers to LA
ARV implementation.

Despite the acceptability of LA ARVs being high compared with
daily oral therapies in clinical trial participants, additional research
on patient acceptability and preference outside of clinical trials is

necessary to identify real-world barriers to all LA ARVs.

22.Are there legislative barriers in using LA ARVs for the treat-
ment of HIV-1 or PrEP?

Consensus recommendations

22.1 We recommend eliminating cost and coverage barriers that

impact access to LA ARVs.

Quality of evidence C

Strength of recommendation 1

Evidence summary

There is great promise for the impact LA ARVs can have on end-
ing the global HIV epidemic. Before such promise can be realized;
however, healthcare professionals and patients will have to over-
come myriad legislative,!”* regulatory, and policy barriers, primarily
related to access and cost. This section will only focus on the US
healthcare system, which serves as a poignant example illustrating
the impacts of legislative, regulatory, and policy barriers on LA ARVs
for HIV-1 treatment or PrEP.

The greatest legislative barrier to accessing LA ARVsin the United
States is the fractured system of coverage. The HIV healthcare sys-
tem includes those who are uninsured or underinsured, those who
have coverage through Medicaid or a government-subsidized plan, a
marketplace plan or private insurance, those who rely on the Ryan
White HIV/AIDS Program/AIDS Drug Assistance Program, and those
with Medicare coverage or a combination of coverage types. Since
implementation of the Affordable Care Act, the number of people
with healthcare coverage has reached an all-time high, but one's abil-
ity to access affordable, comprehensive healthcare coverage varies
widely from state to state and by income.”?

When looking at how such a system impacts LA ARV access,
there are a few considerations. First, new LA ARV agents are more
costly than generic ARV counterparts—necessitating more compre-
hensive coverage options. Next, injectable LA ARVs create unique
complications for access depending on whether the injection is
considered a medical or pharmacy benefit, which may determine
the provider type that can administer the medication, the resulting
coverage determination, and the patient's out-of-pocket costs.!’?
Finally, with LA ARVs for HIV-1 prevention, additional costs associ-
ated with ancillary services, such as laboratory fees, may be covered
differently than the medication itself.!”®

Studies have documented PrEP accessibility barriers to many
potential users.”%747> The US Centers for Disease Control and
Prevention provides tools for helping prospective patients locate
coverage for PrEP medication, laboratories, and clinic visits; how-
ever, not all resources extend to LA ARVs.>>¥7% |n 2019, the US
Preventive Services Task Force stated that oral PrEP and ancillary
services should be covered as a “Grade A’ recommendation without
cost sharing.”” In 2023, the US Preventive Services Task Force up-
dated their recommendations to include LA CAB for PrEP.}8

Financial concerns have been identified as common barriers to
PrEP use across most populations at risk for HIV-1 and as a contrib-
utor to worse PrEP persistence.”%Y7%18% Many of the coverage woes
that patients and providers experience as it pertains to PrEP could
be remedied by the creation of a national PrEP program, passage of
legislation to improve PrEP access for people who are uninsured or
receiving Medicaid coverage, and greater federal funding to support
existing HIV prevention programs.181le2 Particularly, with new op-
portunities presented by LA ARVs, a better system for distribution
and coverage is needed.

Future research is needed to better understand the impact of
legislative barriers on costs and payor coverage on LA ARV access

and outcomes.

23.What is the future forecast of other investigational LA ARV
options for HIV-1 treatment and PrEP?

Consensus recommendations
23.1 We suggest the availability of future LA formulations for

HIV-1 treatment and PrEP should focus on pairing with other
multipurpose technologies.

Quality of evidence B
Strength of recommendation 2
Evidence summary

LA ARV agents in later stages of development include islatravir
and monoclonal antibodies with mechanisms different from IBA,
among others. These agents are being studied for a variety of in-
dications, including treatment-naive and treatment-experienced
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populations with HIV-1 as well as for PrEP. In the PrEP arena, devel-
opment of multipurpose prevention technologies—such as products
that combine protection against multiple risks, such as HIV-1, unin-
tended pregnancy, and other sexually transmitted infections (STls)—
continues to be a priority. Candidates in late-stage development are
summarized in Table 8.

Islatravir is a first-in-class nucleoside reverse transcriptase trans-
location inhibitor (NRTTI). It has enhanced potency over other NRTIs,
including against resistant HIV-1 strains, as well as a prolonged plasma
half-life of 48-64h.18% Furthermore, 10mg once weekly (the lowest
studied dose in Phase 1 study) maintained concentrations of the ac-
tive metabolite, islatravir triphosphate, above the concentration pre-
dicted for efficacy for over 4weeks.*®® Islatravir was investigated as
an oral (daily, weekly, and monthly) tablet and LA implant for HIV-1
treatment and prevention. In 2021, the FDA placed a clinical hold
on all islatravir formulations in development, suspending enrollment
in all clinical studies. This action was in response to observations of
reductions in total lymphocytes and in CD4" T cells in clinical study
participants receiving islatravir.®* In September 2022, Merck re-
sumed development of islatravir at lower doses, and the monthly dose
under investigation was discontinued. Current studies include oral is-
latravir 0.75mg in combination with doravirine 100mg once daily in
previously untreated patients and as a switch option in virologically
suppressed patients, and a once-weekly oral combination with oral
LEN.'8> While studies are ongoing, decreases in total lymphocyte cell
counts are not expected to be observed with these lower islatravir
doses.'® Other NRTTIs are still being evaluated for their potential as
LA agents for both treatment and prevention of HIV-1.18°

Leronlimab is a monoclonal antibody to C-C chemokine recep-
tor type 5 (CCR5), being studied for HIV-1, cancer, and autoimmune
disorders. It was being evaluated for the treatment of COVID-19 but
the FDA halted the trials'®” due to reported cardiac events.*®8 Partial
hold for the HIV-1 program was placed by the FDA in March 2022.188
Evidence of HIV-1 viral suppression has been demonstrated in both
rhesus macaques and humans.*®’

Broadly neutralizing monoclonal antibodies (bNAbs) are anti-
bodies harvested from individuals with HIV-1 with high neutralizing
activity targeting various regions of the HIV-1 env protein. Various
bNAbs have been investigated for their potential in both preven-
tion and treatment of HIV-1. Current antibodies under investiga-
tion have plasma half-lives amenable for dosing every 3-é6 months.
Currently, there are over a dozen different bNAbs in various stages
of development.t?%17?

Teropavimab (TAB) and zinlirvimab (ZAB) are bNAbs which tar-
get the CD4 binding site and the V3 loop of gp120, respectively. In
a Phase 1b clinical trial, virologically suppressed adults who were
sensitive to both bNAbs by HIV-1 proviral DNA phenotype were
randomized to receive subcutaneous LEN 927 mg after oral dos-
ing plus TAB 30mg/kg IV and ZAB 10 or 30mg/kg IV. Participants
were monitored every 4 weeks to Week 26; the primary endpoint
was safety and secondary endpoints included virologic outcomes
by FDA snapshot analysis. Of 21 randomized subjects, 20 received
the complete study regimen. One participant withdrew at week 12

TABLE 8 Long-acting investigational drugs in late-stage development.

Expected dosing for HIV-1

treatment

Expected dosing
for HIV-1 PrEP

Other notes

Current phase of development

Class/mechanism

Drug

Once-weekly injection Approved in China

N/A

Fusion inhibitor

Albuvirtide

Implant discontinued

Phase 3 for daily; Phase 2 for weekly

Discontinued Oral once daily with

Nucleoside reverse transcriptase

translocation inhibitor

Islatravir

doravirine or oral once weekly

with lenacapavir

Phase 2/3- NCT03902522 Currently on clinical hold

N/A Once weekly

C-C chemokine receptor type 5

monoclonal antibody

Leronlimab

Phase 2-NCT05729568

Intravenous every six

N/A

Broadly neutralizing antibodies

Teropavimab and Zinlirvimab

months with subcutaneous

lenacapavir

Abbreviations: N/A, not applicable; PrEP, pre-exposure prophylaxis.

8518017 SUOWILIOD 3AIERID 3|l jdde auy Aq pausench a1e sajole VO ‘s J0 SaInJ 10} A%eiq 178U IUO AB|IM UO (SUORIPLOD-PUR-SLLLBILI0D" A8 | 1M AReJq 1[u U0/ SdNY) SUOBIPUOD pue SWLB | 3Y} 835 *[202/£0/92] U0 A%eiqi8uluo AB|IM ‘S3d VO Ad 226z #eud/z00T OT/I0p/wod" A8 imAreiq1jeul juo's euano [dode//sdny wioly pepeojumod ‘L ‘v202 ‘7TT65.8T



SHERMAN ET AL.

PHARMACOTHERAPY

with HIV-1 RNA <50 copies/mL, another had confirmed HIV-1 RNA
of 155 copies/mL at Week 16 and resuppressed upon resumption
of baseline ART, and the remaining 90% remained virologically sup-
pressed at Week 26. There were no serious adverse events and no
adverse events leading to study discontinuation. The preliminary
results of this proof-of-concept study are promising and suggest
that twice-yearly dosing of LA ART may be possible.*”?

Albuvirtide is a once-weekly injectable fusion inhibitor that was
found in a Phase 3 study to be non-inferior to a boosted Pl-based
ART regimen.'?® The drug has received regulatory approval in China;
itis unclear if regulatory approval will be pursued elsewhere.

Elsulfavirine is a NNRTI. It is currently approved for daily oral
HIV-1 treatment in Russia, and LA formulations are currently under
investigation.”*?> A single ascending dose trial in healthy volun-
teers recently completed in 2022 (NCT05165550).1%¢

The goal of multipurpose technologies (MPTs) is to combine dif-
ferent therapeutic agents in a unified distribution system to simul-
taneously prevent HIV-1, unintended pregnancy, and/or STls. Early
work on MPTs to prevent HIV-1 and pregnancy via administration
of ARVs and hormonal contraceptive agents as subcutaneous injec-
tions, implants, and intravaginal rings is promising.lW’200 Future LA
ARV formulations should focus on pairing with other MPTs.

4 | CONCLUSION

These consensus recommendations aim to represent a comprehen-
sive list of practical recommendations for the use of long-acting
ARVs in the treatment and prevention of HIV-1. While CAB, RPV,
LEN, IBA, and DPV have tremendous potential for the advancement
of HIV-1 treatment and/or prevention, there are both clinical and
implementation challenges to consider. In the development of these
recommendations, the multidisciplinary author group sought to pro-
vide guidance regarding questions that may be relevant to HIV care
providers globally. Although the above recommendations represent
guidance for questions which the author group found adequate evi-
dence to address, many unanswered questions remain and opportu-

nities for future research were identified.
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