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Purpose of review

HIV selftesting (HIVST) can provide complementary coverage to existing HIV testing services and improve
knowledge of status among HIV-infected individuals. This review summarizes the current technology, policy
and evidence landscape in sub-Saharan Africa and priorities within a rapidly evolving field.

Recent findings

HIVST is moving towards scaled implementation, with the release of WHO guidelines, WHO
prequalification of the first HIVST product, price reductions of HIVST products and a growing product
pipeline. Multicountry evidence from southern and eastern Africa confirms high feasibility, acceptability
and accuracy across many delivery models and populations, with minimal harms. Evidence on the
effectiveness of HIVST on increased testing coverage is strong, while evidence on demand generation for
follow-on HIV prevention and treatment services and cost-effective delivery is emerging. Despite these
developments, HIVST delivery remains limited outside of pilot implementation.

Summary

Important technology gaps include increasing availability of more sensitive HIVST products in low and
middle-income countries. Regulatory and postmarket surveillance systems for HIVST also require further
development. Randomized trials evaluating the effectiveness and cost-effectiveness under multiple
distribution models, including unrestricted delivery and with a focus on linkage to HIV prevention and
treatment, remain priorities. Diversification of studies from west and central Africa and around blood-based

products should be addressed.
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INTRODUCTION

Adult HIV incidence has largely remained static in
sub-Saharan Africa, with an estimated 25.5 million
people living with HIV (PLHIV) and 1.3 million
new infections annually [1]. Despite increased avail-
ability of provider-initiated and community-based
HIV testing services (HTS), only 76% of PLHIV in
eastern and southern Africa and 42% of PLHIV
in western and central Africa are aware of their
serostatus [2].

HIV self-testing (HIVST), a process in which
individuals collect their own specimen, perform
the test and interpret the results, can provide com-
plementary coverage to standard HTS and reach
undiagnosed PLHIV and individuals with high
ongoing HIV risk [3]. Reactive results need to be
confirmed through additional testing by a trained
provider, whereas nonreactive results should
prompt linkage to prevention services, including
voluntary medical male circumcision (VMMC)
and preexposure prophylaxis (PrEP) if indicated [3].

www.co-infectiousdiseases.com

The field of HIVST is rapidly evolving. This
review summarizes the current technology, policy
and evidence landscape for HIVST in sub-Saharan
Africa, with priorities for scaled implementation
outlined. Current developments in technology
and policy were assessed through HIVST.org, a rela-
tional map hosted by WHO [4]. Recent and ongoing
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KEY POINTS

e HIVST is moving towards scaled implementation, with
the release of WHO guidelines, WHO prequalification
of the first HIVST product, price reductions of HIVST
products and a growing product pipeline.

e Multicountry evidence from southern and eastern Africa
confirms high feasibility, acceptability and accuracy
across many delivery models and populations,
including adolescents, men and female sex workers,
with reassuringly minimal harms.

e Randomized trials evaluating the effectiveness and cost-
effectiveness under multiple distribution models,
including unrestricted delivery and with a focus on
linkage to HIV prevention and treatment, remain
priorities.

e Diversification of studies from west and central Africa
and around blood-based products should be addressed.

observational studies and trials were identified
through PubMed, ClinicalTrials.gov, ISRCTN and
the Pan African Clinical Trials Registry. The review
was conducted through September 2017.

TECHNOLOGY UPDATE

Products for HIV self-testing available in sub-
Saharan Africa are listed in Table 1. Products use
either oral-fluid or finger-prick blood samples and
take between 5 and 7 steps and 1 and 45 minutes to
provide results [5]. Ideal products should be easy to
use and interpret for optimized accuracy, with clear
instructions-for-use (IFU) that are available in local

languages and understandable at low literacy and
education levels [6]. Most HIVST products in devel-
opment are repurposed professional-use rapid diag-
nostic tests (RDTs) [5], with innovation limited to
packaging and IFU modifications and single-use
parts (e.g. pipette, lancet, etc.) [7]. Most commer-
cially available RDTs for self-testing are second-
generation assays, which detect immunoglobin G
antibodies but not immunoglobin M antibodies
(third generation) nor viral antigens (fourth genera-
tion) and nucleic acids. Compared to later genera-
tions, second-generation tests require a longer
window period of 28 days between infection and
test positivity [5].

In low and middle-income countries (LMIC),
price per self-test currently ranges from US$2 to 3
for public sector procurement and US$8-16 retail in
the private sector [S]. In 2017, unit costs for Ora-
Quick HIV Self-Test were reduced under a temporary
donor agreement, enabling government or charita-
ble purchase for US$2 in 50 LMICs [8]. This agree-
ment has important implications for HIVST market
development, with potential for price reductions to
increase demand and facilitate a competitive market
for HIVST. Alternatively, it could discourage man-
ufacturers from investment in innovations that
improve usability and precision but increase costs,
underpinning the need for incentives to further
product development [7].

POLICY UPDATE

International and national policy to guide HIVST
implementation, as well as regulatory and quality
assurance systems, are integral to scale-up in sub-

Table 1. HIV rapid diagnostic tests for self-testing available in sub-Saharan Africa

Pricing in LMIC (US$)

Name (generation), Regulatory Private sector

manufacturer Specimen approvals availability in SSA Ex-works Retail

Amethyst HIV 1&2 Test Kit, MYSP Oral fluid NAFDAC Nigeria $16
Nigeria Ltd.

Atomo HIV SelfTest (3rd), Atomo Blood CE marked Kenya and $3*, based on $13.40
Diagostics South Africa volume

autotest VIH (2nd), AAZLMB Blood CE marked

BioSURE HIV Self-Test (2nd), BioSure Blood CE marked $5
Ltd.

INSTI HIV Self-Test (3rd), biolytical Blood CE mark pending for Kenya $3 $8-10
Laboratories Inc. modified LMIC product

OraQuick In-Home HIV Test (2nd), Oral fluid FDA
OraSure Technologies Inc.

OraQuick HIV Self-Test (2nd), Oral fluid WHO PQ Kenya and $2 for 50 $9.50
OraSure Technologies Inc. South Africa LMIC

Adapted from the WHO/Unitaid Market and Technology Landscape: HIV Rapid Diagnostic Tests for Self-Testing.
CE, European Conformity; FDA, U.S. Food and Drug Administration; LMICs, low-income and middle-income countries; NAFDAC, Nigeria National Agency for

Food and Drug Administration Control; PQ, prequalified; SSA, Sub-Saharan Africa.

0951-7375 Copyright © 2018 The Author(s). Published by Wolters Kluwer Health, Inc.
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Saharan Africa. In 2016, WHO released guidelines
recommending HIVST based on evidence of
increased uptake and frequency of testing, especially
among underserved and high-risk populations [3].
This prompted a shift in national policies suppor-
tive of HIVST, from four countries in 2015 to 40
countries at the time of the review, of which
15 countries are from sub-Saharan Africa (Fig. 1)
[9]. Despite the changing policy environment,
few countries are implementing HIVST at scale
and only Kenya has released full operational guide-
lines [10].

Regional and national regulatory systems for
HIVST are also generally poorly developed in sub-
Saharan Africa, with unregulated and low-quality
products available for purchase in certain markets
[11]. To inform procurement decisions, sub-Saharan
African countries tend to rely on approvals issued
from founding members of the Global Harmoniza-
tion Task Force or WHO [5], which prequalified its
first HIVST product for LMICs in 2017 [12].
Approved products are also now available through
limited pharmacies and retailers in Kenya and South
Africa [13,14]. However, given the numerous poten-
tial outlets for HIVST through the private sector,
countries will need to reassess their regulatory

and postmarket surveillance systems to ensure
adequate consumer protection from ineffective
devices, without presenting undue barriers to bona
fide manufacturers.

REVIEW OF EVIDENCE

Readiness and preferences for HIV
self-testing

Successtul implementation of HIVST hinges on both
provider readiness to deliver HIVST and public
demand once HIVST services have been established.
Early studies in sub-Saharan Africa reported high
interest in HIVST among the general population
[15-17], couples [18], high-risk populations [19],
healthcare providers [20-22] and policy stakehold-
ers [23,24]. Recent evidence confirms high readiness
to self-test among a wider range of populations
[25,26%,27%,28-34,35",36,37,38], notably men
[26%,32], young people [27%,33,36"], serodiscordant
couples [35™], and sex workers and their partners
[25,30] (Table 2). Principal motivations for self-test-
ing include convenience and associated time
and cost savings; control over the testing process;
privacy and confidentiality; and ease-of-use and

. Policy authorizing HIVST for
use, sale and distribution

. Policy authorizing HIVST only
for use

|:| HIVST policy under development

|:| No policy or data

Data source: HIVST.org

FIGURE 1. Policy map of HIV selftesting (HIVST) in sub-Saharan Africa.
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painlessness of the oral fluid-based self-test [17,18,
21-25,26%,27",28,30-32,34,35",37,38]. Nearly, all
of these studies evaluated oral fluid tests, although
two South African studies showed high acceptability
of blood-based products [36™,38].

Specific values and preferences for HIVST varied
by population group. In Kenya, there was high
interest among the general population for fee-
based, pharmacy models because of enhanced
accessibility [34]. Alternatively, individuals who
valued access to professionalized care preferred to
obtain HIVST Kkits from health facilities [25,31].
Young people in Malawi and Zambia preferred
low-cost, home delivery and valued HIVST for
providing greater discretion around their sexual
debut [27"]. Men expressed interest in distribution
through lodges and bars because of flexible service
hours amid their work obligations [25]. Secondary
distribution of self-tests to male partners of antena-
tal care clients similarly provided added conve-
nience and privacy compared to clinic-based
couples testing, wherein male attendance was often
stigmatized [26"]. Sex workers valued HIVST as a
way to demonstrate trust to primary partners and
inform sexual decision-making with commercial
sex clients [30], whereas HIV-uninfected individu-
als on PrEP found that HIVST reduced anxiety in
between scheduled testing at clinics [35"]. Willing-
ness to purchase HIVST kits varied across studies
(Table 2) [19,22,24,25,27%,28, 29,33,34,38], with
low ability to pay reported among women and
young people [27%,29].

Commonly reported concerns included the pos-
sibility for coercive testing and inability of individ-
uals to self-test accurately, psychologically cope
with reactive results and successfully link to confir-
matory testing and care [17,20,23-25,26%,27%,28,
31,34,37,38]. User-suggested solutions to tackle
potential adverse effects included clear, locally
translated IFUs, coupled with development of effec-
tive training and educational materials for providers
and accessible in-person and hotline-based support
for self-testers [25,27%,31,33,37,38]. A recent study
among Malawian men found that time-limited
behavioral motivators, specifically financial incen-
tives (US$3 and $10) and phone call reminders, were
also acceptable to facilitate linkage to prevention
and care [267].

Performance and usability of HIV self-testing

The public health impact of HIVST is contingent on
user ability to self-test and confidence in the results
to access further HIV services. Blood-based self-tests
have generally performed higher than oral fluid-
based self-tests, with sensitivity of 96.2-100% versus

0951-7375 Copyright © 2018 The Author(s). Published by Wolters Kluwer Health, Inc.

80-100% and specificity of 99.5-100% versus 95.1-
100%, but have rarely been evaluated in sub-
Saharan Africa [3]. Oral fluid-based self-tests have
achieved good sensitivity (93.6-100%) and specific-
ity (99.1-100%) [15,16,19,39] by rural and urban
Africans with a demonstration or provider supervi-
sion. In a recent blood-based study in South Africa,
96.4% of 224 participants correctly performed the
self-test and interpreted the results under direct
assistance [36™]. Studies evaluating unassisted oral
fluid-based self-tests have attained sensitivity of
66.7-90.0% and specificity of 95.2-100% [19,22,
29]. Performance can depend on literacy level and
previous exposure to HIV testing, but can be opti-
mized through a demonstration-of-use [40-42].
Across studies, self-testing was often described as
easy, with few reported errors [6,15,19,20,22,29,
357,36",38,39,43]. Common missteps included
incorrect specimen collection and use of the buffer
solution and early reading or misinterpretation of
results [15,19,29,36%,38,39]. Visual stability of self-
tests was inconsistent [44,45].

Uptake of testing

Evidence on effective delivery models to increase
testing coverage among underserved populations
and testing frequency among high-risk populations
is critical for informing HIVST implementation.

A foundational study in Malawi reported that
community-based HIVST implementation led to
high uptake, particularly among women and ado-
lescents, in a high prevalence setting [16]. High
demand for HIVST has been subsequently shown
for pharmacy [34], facility [35"",43] and partner-
delivered [46™",47""] models. A cohort study in
Kenya reported 98% uptake among 226 PrEP users
who received self-tests in between clinic testing
[35""], showing high potential for HIVST to reduce
the burden of PrEP on users and providers once more
appropriate technologies for use among this popu-
lation are available.

High uptake was also achieved under secondary
distribution models. In a cohort of 280 pregnant and
postpartum women and sex workers, 75-91% of
participants across groups reported distributing kits
to their primary partner and 80% of sex workers also
distributed to commercial sex clients [47""]. Among
partners of sex workers who received a reactive
result, 90% were clients, underpinning the ability
of HIVST to reach high-risk individuals. A sister
randomized controlled trial (n=570) observed
higher coverage of self-reported partner testing
among pregnant and postpartum women when
given HIVST Kkits for secondary delivery compared
to partner invitation letters for clinic testing (90.8

www.co-infectiousdiseases.com 17



HIV infections and AIDS

SIH

Ajij1o04 0} pasodwod

LSAIH 10§ 1eyBly
a1am (0G£6$) 1534
aAljisod Jad sjs0d
Jopiroud jnq ‘Jamo)
alom Jsa} J1ad sjs00

(L6T1=U)
SLH Aytjiopy puo
1540 o Aionijep

Volume 31 e Number 1 o February 2018

1un (00°0%) Jesn uoypjndod pasog-Alunwwod 910Z [0 42
pup (g/°g¢) Jepiroig |pieuab unqin jo Apnjs Buyso) IMD|DYY UDJOMSBYDYY
qoms
JO 8sn 081100} papnjoul
s10113 *(%°G4) @sn jo
aspe pajiodas yBiH synsal
p[pAUL %G| ‘Ayoyoeds a|doad (ovz=u)
%0°'86 ‘AAISUSS % /68 BunoA puo uswom 1S40 paisissoun
'VSI13 pPup YPINODLIO 1o} 18mo7 "GZ° L $SN a|qpjdedon jo uoisiaoid pun 9102
usamiaq 48°(Q 4o eddoy jo And o} ssaubui||im ubsyy SPDM |SAIH peHodal %14 uoyp|ndod |pisuss)  ‘AeAins [puoydas-ssOID) pAuay| [P 48 ypny
0G1
0} 0 YyZ wouy pabupi ssao01d (og=u) 159
Aod of ssauBul||Ip aBoyui| pup Buysey 10 [SHO paisissoun
1S9 yim yeoup) ‘sfoino Jojoas ajpALd Uo uoyowIojul 103)D
JO 85N punolp seuNdI pup sy 1o} pesu pazisoydwy uoypjndod |pieush pup ‘smalAlsjul pup /102
"asn jo aspe panivdlad yBiy i A1Aljop Ioj eouaisjeld "ISAIH Ul isa1s4ut ybiy uogun-iiad pup [pIny  ASAINS [DUOKDISSSOID  POLYY YiNog ‘0 4o yBiuy
(671 =u) saujiony
SIH Yipay o Buyssy
5 paopupjs pajdeoon OU 10 G| H PIDPUD)S
sinsa) Buipoal uy saynoiyIp ‘1S40 paisisso
PapN|oul 10115 "UOHDB1I00 yoay 4o |SAIH jo Jagjo pup /102
pajdljosun paiinbal o | ¢ | paidedon oy oG SISALIP 30Nk} BPYY  ‘ASAINS |DUOKDS-SS0ID) pAuay| FENCRUNEN
SMDH §0 20| papnpaul
suleouo?) "Buisay
J1aupind sjoji|1o0} puUD
SLH PIopuD)s o} s1atiiog uoypjndod 9102
AOWAI O} UB3S |GAIH |o19usB uogin (0z=u)sgo4  ©oUy yinog ‘Jo 4o UIARY
poddns
uosiad-ul awos puo (zz1=uY)
siojnqusIp Ajunwwod Awouojno 1S40 pasisso
Aq pemoy|oy ‘siny pup uoyaIdsIp s09ID Jo uoisiroid
9814 pup AaAljep swoy paoupyua Buinjpa Joans uy (s100k pup ‘s|q| puo sqo4 emqoquiiz /10T [P
1o} seouaiepeid jseBuong  ‘isapjjes o} sseubuljim yBiH  Gz-9|) ejdoed Buno, (Lye=u) s30@ ‘IMD[DY ypnAbipu|
aBoyul| poddns
o siepulwal ||od suoyd AdI 10} |oiusjod ssoupind
puo (0L1$SN o g£$sn) MO| ym ‘sisupind sjpw 8|pW puD spaID
SOAJUSDUI [DIOUDUY o} A1aaijep 10§ sy |SAIH upqin U DNY (zo=uv) /102 g
paxiy Joj seousiejeld  Buipiroid ul jsessjul Buoyg Buipuayp uswopp S|l puP sgo4 IMD|D\N ‘|o 42 0YoYD o)
siso} palojs <
Alpwydo | z¢ jo | puo &
pajognouteid G /¢ o | o} 4]
1024 | 1o paulpjel Ajijiqpls ]
|PASIA OINDPIO palo)s (88 =u) 2
Ajjpwydo pup pejpgnouteid uoyp|ndod 1S40 jo Apnis 9102 w
usamiaq /4°0 Jo pddoy |p1suab unqin 20uDINSsD AjijonE) IMD[DWY ‘o Jo ojoyD w
62§ o =
62°0$SN woyy pabupi 9
Aod o} ssauBul||ipA "sioq spaID k
pup sabpoj pasiejed [PINI UF SAADH m
SMDH o @oussqo pup suoypjndod 1
yioey woy |SAIH puno.p suieduod jnq Buiysyy ys1-ybiy (88 =u) /10T 4 O
Bujuipjqo 1oy edusieeld 'ISAIH 4o} poddns yBiy ‘uoypjndod |pieuss) s|@l puP sgo4 opupBn aying ;
Ajjigpsn pup ajubwiojad podu sis0)  abodjui pub adypydn s9dua49jaid San|pA uoyp|ndog uBisaq uoyod0] Apnig
|pdoiAbYyaq/[p12og
/10C-910C \mc__mm._lu__mm AIH uo S|P} PIZIWOpPUDI PUB S3IPNJS |PUOCHDAISSCO JUSDSY °T °l9plL ©
—




b-Saharan Africa Indravudh et al.

ing in su

Scaling up HIV self-test

Asoo aq o} |SAIH payiodal

punoy sseupnd papiodal 9G4
pinyy sedojersp

jo abpjids papnjoul siou3

"%60°0 §O 8joi Jo1ie 18sn

“Ajoyioads 9,00 | ‘AliAlisuss

%86 'SLH paoAllep
-1epiaoid pup YINODLIO
usamieg £664°0 jo pddoy

Bunjow-uoisioep
xes-jo4utod 1oy

pasn sewawos [SAIH

‘swipy
[P1o0s ZIwiuIW
o} pajos|es
Ajjpuoyuajul
sisopj|os

Bulaieoal s1aupng

AdI J0 @duspioul oN|

1YV 40 ook

1814 841 pup 1§y
uo pajoyiu uosied
Jad sj500 |0joI20S

sisop|es
Anq of Buijim %/ 17/
"(9%0°0¥) seuipoy
Buisn Bujjesunod
iseysod puo (%6 /)
sjo|joa| uoyoNsul
Buysn Burjesunod
isoja1d oy souBIeRIY

9|qpidedon som

LSAIH paioolput 9,1°/8

sdiysuoypjal

Appajs ut A\d| Buipipbai
SUIBDUOD |DWIUIY
“Ajeanisod pamain

sioupnd of sy |SAIH
jo A1aAljep Aiopuodeg

BOSEC}

¥ 40 € pup ISAIH

10} § JO Z sPM

s||Nsa1 SALODBI YHIM

siaupind 1oy aboyur

"D0S UpY} [SAIH

1o} Ajeyj1| a10w

QIoM (%/'6G SNSIoA

8°68) snipjs Jaupod

jo aBpajmou

pup (%Z'€€

SNSISA 7°G/)

Buyssy sejdnod

(%71 G SnsioA
8°06) Bulsay 1auping

sjuaI|> xas
|o1018WWod IojnBal
Jo siaupnd Aowid
O} sy PaINGLISIP 1SOW

SMOH

jo @duesqo papnjoul
5UI9dU0)) "9|qpidedoD
AjyBry som esn

ol ISAIH jo Aenjea

Busaryjes
punoio wsoisnyjug

sjuepnis Aioyia]

ssoupod
sjow puo DNY
Buipuayp uswopn

SpaJo upgIn

Ul Ddd 10 DNV
Buipuayp uswopp

uoyp|ndod
|osousb piny

uoyp|ndod
|p1euab unqin

SDaID UDGUN Ul SAASH

Aanins __UCO_.—wavwmn:U

O} UOHPOO||D YHM | DY oAuay|

jo uoisiroid puo
‘AOAINS |DUOIDBS-SSOI
| i

(z99g=u) 10T
DOy Yinog  [p jo eppbyoyy

(z6=u) 2102
s|q| pup sqo4 opupBn ‘[P 48 NAOJOW

(0£6=u)

*sioupind ajpw oy
‘Buyse} pasog-o1uld
10} J3}§8| UOHD}IAUL
10 ‘1S40 paisissp

Jo uonnquysip
Aiopuooss 9102
0 4o SIBISOW

(861z=Y)
._ywn_o vmbm_mw_o
910z [0 42
DOy YiNOG  Zaldd Zaulow

(sz=u) 910Z o 42
s|dl pue sqo4 DOy YinOG  Zaiad Zaulupyy

(g1 =u) vounquisip

Aippuooes
10§ 1S40 paisisso £10C
jo uoisiaoud pup ‘s|q| pAuay Jo 4o UbWDWY

pup Japiroid
10§ SIH Aujiony pup S40 Jo4o
Pup JSAIH usemieq uoypjndod 1YV §0 10K jsiy /10T [P 40
wmucm‘_mt_ﬁ ON _U._mr_wm CUQ‘_D w_.: wO \AT_.zw mc:mOU _>>U_U<< EDLU\Smw—._UE
Ajijiqpsn pup s>ubwioyIag podu sjso)  abojuij pup adpidn saduaiayad san[ppA uoyp|ndog uBisaq uoyod07 Apnis
|pdoiADYaq/[p1og

(penuyuod) T 2|qpL

19

iseases.com

fectiousd

WWW.CO-1n

0951-7375 Copyright © 2018 The Author(s). Published by Wolters Kluwer Health, Inc.



HIV infections and AIDS

‘PUDy UDDLYY YINOS ‘Y7 ‘80D JO pPIOpUD)S
‘DOS !|P1} pajjosuod paziwopuni ‘DY ‘sixpjAydoid sinsodxesid ‘314 ‘eipd wnpodisod ‘D4 ‘Bunserjes pasog-piny (010 ‘SO ‘@dusoia seupnd sjpwiul ‘Ad] ‘smalasjul yidep-ul ‘sq| ‘seoiales Buuse) AIH ‘sSIH ‘Bulssy

Volume 31 e Number 1 o February 2018

48 AIH ‘1SAIH ‘S1a)I0m 810dy|pay ‘SAADH ‘SI8}I0M Xas 8|pway ‘SAAGH ‘suoissnosip dnoib snooy ‘sqo4 ‘sjuswiiadxe 8d10yd 8juosip ‘s3D( ‘isek|es Paspg-poolq ‘1Sg ‘Adpiayy [paiAcsRIUD Yy ‘8IpD [DjpUsiUD ‘DN
“ainpaooud ayj Bulinp 1o a10jeq jsalj[es O} MOY UO UolpIjsUOWSp 10 @duppInB uosiad-ui @Al@d81 OYM S|PNPIAIPUL O} S1ajal Bulisalyjes AIH palsissy

Ad| perodal

sjundidind inoy

Amﬁ_3w0‘_ BAljoDal

SNSISA BAlODaIUOU

poy sseupnd

usym (%001 snsien
7)) swopuod pasn
pup (%81 snsieA

29) @sinodisjul

|oNXas poy usWoMm
jo suotodoud saybiy

SMSA
10} |G 40 9C pup
S{USl> Ddd 10 DNV
10} 17 JO Z SPM
si|Nsal BALODRI UM
ssaupnd Joj eBoyjur]
‘pasn a1em siaupnd
|onxas o} uaAlB
SHY 4O %66 “StuRlP
o} pajnquisip
0S| SMSH
j0 %08 ‘Bunssy
s9|dnod o sejou
ybiy yim ‘sieupod
xas Asowid

OF PANQUISIP 9% 16=GL

usw ‘_0“— mDU—EU>TUm__U o]

SDM AMDH 40 @duasqy

SpaID

uogn Ul SAAS
PUR Ddd 10 DNV
Buipuayp uswopp

uoypjndod

(ogz=u)
1S40 paisisso
Jo uonnqiysip

Aiopuooass
puo ‘Apnis
Hoyod |puipnyiBuo]

oAuay

9L0C [P+
Aypnwnaiy ]

Z10¢

"ysapy|es o} ssaubuijim ybiy |p1euab upqin (8LL=U)saod  Pouyy Yyinog ‘|o 4o sija1Adg
uolyds||00 uswideds

jusdINsul papn|oul siowg G s1ajs} Ingep (yzz=uy) =
/¥ SOM 21005 Ay pup sjdoad saBunok soaip 159 paisisso Q
‘sjjnse1 pajeidiajul puo yso} SIH peieAljep-1epiroid Joj 18yBIH "G /£y SOM ubqun Ul (s1pak jo uoisiaoid puo 9102 <
oy} paje|dwod A4oe1100 %94 o} |Sqg oy peuisjeid %4 v/ 21005 Ajjiqojdedop upeyy  $z—9|) oidoad Bunox  AsAins |puoydesssOI)  DOLY Yinog 0 4o yHwg 5
auojp (9zz =u) sauip &
paiserjes 9/ /9 d3d 10 1S40 2
ise} o} djay ‘pasn iy 2871 d31d uo ejiym Buyssy d3:d uo sejdnod paisisso Jo 1ago S
aunbay jou pip %8°064 Aspe payiodas JO %9°G6 YHM ‘spy S1H peialjep-iepiroid 1uljo usamjaq Ul esn JUDpIOSIP-018s U pup ‘s|g| pup sqo4 /102 %]
SDM |SAIH perodal %48°94 Swioy |p120s oN ISAIH paideoop %84 ©f [SH4O paliejeid 94 /'9G  1of |SAIH Ul iseisjul yBi  snpo pajosjuiun-AlH  ‘ASAIns |DUOYDSS-SSOID) pAuay ‘Io 42 21nBN| w
awoy sjiy oy} =
%001 %99 *(%y8) (e9y =u) o
YSL-AIH ©f paip|al seppowoyd cm
seolaies Buyees P 1$SN P —
sjus1|> Buowo seppowioyd SDaID UDGIN plos 1S40 paisisso S
J19yBiy axodn yum sejoowpyd 4o |GAIH Ul 9|qp|IDAD 89 p|noYys ur sispiroid eoiases Jo Jagjo pup /102 Q

‘sisapjes yybnoq %c¢ $59000 0} pausjeid %94 SID ISAIH Po2iBp 96 pup sjusi Aoowioyq  ‘ASAns [pUOHDSs-SSOID oAuay 1o 4o oBnyy

Ajjiqpsn pup ajubwiojad podu sis0)  abodjui pub adypydn s9dua49jaid San|pA uoyp|ndog uBisaq uoypd0] Apnig

|pdoiAbyaq/[p1aog

(panuyuo)) T alqeL S




Scaling up HIV self-testing in sub-Saharan Africa Indravudh et al.

versus 51.7%, P<0.01) [46™"]. Couples testing and
partner status disclosure were also more likely.

A number of ongoing randomized trials are
examining the effectiveness of HIVST on recent
and lifetime testing and positivity. The Self-Testing
Africa (STAR) Initiative is conducting trials of com-
munity-based delivery of self-tests among the gen-
eral population in Malawi (NCT02718274) and
Zambia (NCT02793804). Other notable trials are
evaluating direct and secondary distribution among
young women and sex workers (NCT02827240;
NCT02846402) and their partners (NCT03135067;
NCT031629653).

Linkage to prevention and care

Scalable strategies for confirmation of HIV status
and continuation into the HIV prevention or care
cascade are needed to maximize individual and
public health benefits of HIVST. Studies have
described suboptimal linkage to care following
reactive results, though they were not designed
to assess nor statistically powered on linkage
[16,46™,47"%,48]. In Malawi, linkage to care was
56.3% among community-based self-testers [16]. A
study in Kenya reported linkage to confirmatory
HTS was two of four among partners of pregnant
and postpartum women and 26 of 41 among part-
ners of sex workers [47""]. In a Kenyan trial, two of
eight sexual partners linked to care in the HIVST arm
compared to three of four partners in the clinic
testing arm, as reported by proxy [46"].

To enhance linkage after self-testing, an early
trial in Malawi found that the offer of home-based
confirmatory testing and antiretroviral therapy
(ART) initiation led to a three-fold increase in
population-level ART demand compared to referral
to facility-based care [48]. Interventions to facilitate
timely linkage to care are also being investigated in
Zimbabwe (PACTR201607001701788) and Malawi
(ISRCTN18421340), with preliminary results from
the latter study reporting significant benefits on
linkage to VMMC and ART using financial and
nonfinancial incentives [49].

Cost and cost-effectiveness

Cost and cost-effectiveness estimates, which are
highly context-specific and dependent on the deliv-
ery model and prevalence of undiagnosed HIV,
are vital to inform national HIVST policy and
implementation. Mathematical modeling from
Zimbabwe suggests that HIVST has potential to be
cost-effective, contingent on delivery to high-
burden settings with low coverage of HIV testing;
reductions in delivery costs through less resource-
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intensive implementation and cuts in HIVST unit
costs; and improvements in linkage to pre-
vention among HIV-negative individuals [50].
More epidemiological and economic data from
HIVST programs are needed to parameterize cost-
effectiveness estimates at a national level [51].

Ongoing trials mentioned in this review are
aiming to address this evidence gap. Cost data are
available from previous research in urban Malawi,
with evidence that community-based HIVST has
potential to be cost-effective in high-burden settings
[52]. The mean cost per individual tested through
community-based HIVST (US$8.78) was comparable
to facility-based HTS (US$7.54) [53™], but higher per
HIV-positive individual identified (US$97.50 versus
US$25.30-US$76.14). Self-testers incurred almost no
costs, compared to US$2.93 for facility testers, and
were diagnosed at earlier stages. A follow-on analysis
reported no differences in economic and quality of
life outcomes between self-testers and facility testers
one year after ART initiation [54]. Maintaining a
strong focus on implementation design to maximize
cost-effectiveness will be important, especially as
the prevalence of undiagnosed HIV declines.

Social and behavioral impact

Broader social and behavioral effects of HIVST, spe-
cifically around social harms and sexual risk-taking,
are important to evaluate and consider for scaled
implementation. Reassuringly, the incidence of seri-
ous social harms related to HIVST has been uni-
formly low, with no cases of suicide and few
reports of intimate partner violence to date
[16,18,35%",46™",47""]. Coercive testing has been
reported by couples but highlights a complex
dynamic, where pressure to self-test is balanced by
the sense that primary partners are entitled to know
each other’s status [18]. Evidence on sexual risk-
taking is limited, with one study in Kenya finding
that a cohort of prepartum and postpartum women
and female sex workers were significantly less likely
to have sexual intercourse (18 versus 62%, P <0.01)
and more likely to use condoms (100 versus 44%,
P <0.01) if their partners received reactive compared
to nonreactive self-test results [47""]. Ensuring
that self-testers are able to assess and avoid social
harms and understand risks of serosorting, as well
as developing systems for identification and man-
agement of social harms, are key considerations
for implementers.

Research gaps and priorities

Recent evidence in sub-Saharan Africa has estab-
lished the feasibility, acceptability, accuracy and
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Table 3. Progress and gaps toward scaling up HIV self-testing in sub-Saharan Africa

Progress

Gaps

Technology
and third generation).
LMIC public sector prices at US$2-3, with price

reduction under charitable agreement. Private sector

prices at US$8-16

Release of WHO HIVST guidelines.
15 SSA countries with supportive HIVST policies

Policy

One OFST product approved by WHO PQ.
Two countries with international standard products
available in limited private sector channels

Regulation

Evidence
across a wide range of delivery models and
populations.

Minimal cases of social harm.
Emerging evidence on effectiveness of HIVST on

increased testing coverage and demand for follow-

on HIV services

Four BSTs and three OFSTs available in SSA (second

High feasibility, acceptability and accuracy of HIVST

Limited product innovation beyond IFU and package
modification and single-use parts.

Limited availability of more sensitive HIVST products in LMICs
for high-risk populations.

High pricing for LMIC markets

Absence of supportive HIVST policies in remaining countries,
especially in west and central Africa.

Most countries do not have complete HIVST operational
guidelines for scale-up

No BST product approved by WHO PQ.
Need for robust regulatory and postmarket surveillance
system given potential private sector outlets

More evidence needed on effectiveness and cost-effectiveness
under multiple delivery models, including unrestricted
distribution through public and private sectors and
strategies to minimize linkage delays.

Limited studies on BST and from west and central Africa

Secondary effects of HIVST, including on sexual risk-taking
and healthcare efficiency, are unknown

BST, blood-based selftesting; HIVST, HIV selfesting; LMIC, low-income and middle income; OFST, oral fluid-based selftesting; PQ, prequalification; SSA, sub-

Saharan Africa.

safety of HIVST among target populations, but has
also revealed gaps that require immediate prioritiza-
tion (Table 3). Most studies have taken place in
southern and eastern Africa, with geographic diver-
sification from west and central Africa needed.
There is also limited evidence on blood-based
self-tests, which use less costly specimen collection
devices and are more sensitive compared to oral
fluid-based tests, and are therefore vital to facilitate
price reductions in HIVST products and for use
among high-risk populations. Research on how
implementers can improve HIVST performance by
optimizing IFUs and developing clear support mate-
rials through systematic assessment and adaptation
remains a priority across products.

The majority of current evidence comes from
small-scale observational studies, with findings
emerging from a number of ongoing randomized
trials and economic evaluations. Evidence on effec-
tive and affordable HIVST delivery models for
increasing testing coverage among underserved
populations and testing frequency among high-risk
populations are necessary for country decision-
making. Recent and ongoing trials have largely
evaluated community-based and partner-delivered
HIVST, revealing a gap among a wider range of
distribution models. With scale-up in mind, unre-
stricted distribution through public and private sec-
tors, as well as interventions to minimize linkage
delays among hard-to-reach populations, should be
evaluated. Studies should also ensure alignment of

22 www.co-infectiousdiseases.com

epidemiological and economic metrics with inputs
required for mathematical modeling to inform
national cost-effectiveness estimates, with the aim
of effectively and efficiently reaching undiagnosed
PLHIV. Finally, secondary effects of HIVST, includ-
ing sexual risk-taking and potential for efficiency
gains for providers through task-shifting, are rela-
tively unknown and require further investigation.

CONCLUSION

HIVST is moving towards scaled implementation,
with the release of WHO guidelines, WHO prequali-
fication of the first HIVST product, price reductions
of HIVST products and a growing product pipeline.
Multicountry evidence from southern and eastern
Africa confirms high feasibility, acceptability and
accuracy across many delivery models and popula-
tions, including adolescents, men and female sex
workers, with reassuringly minimal harms. Evidence
on the effectiveness of HIVST on increased testing
coverage is strong, while evidence on demand
generation for follow-on HIV prevention and treat-
ment services and cost-effective delivery is emerg-
ing. Despite these developments, HIVST delivery
remains limited outside of pilot implementation.
Important technology gaps include increasing
availability of more sensitive HIVST products in
LMICs. Regulatory and postmarket surveillance sys-
tems for HIVST also require further development.
Randomized trials evaluating the effectiveness and
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cost-effectiveness under multiple distribution mod-
els, including unrestricted delivery and with a focus
on linkage to HIV prevention and treatment, remain
priorities. Diversification of studies from west and
central Africa and around blood-based products
should be addressed.
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