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EPIGRAPH

“Toutes les généralisations sont fausses, y compris celle-ci”
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“All generalizations are dangerous, even this one.’

- Alexandre Dumas
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Figure 1: The ANRS 12249 TasP trial field staff



SYNTHESE DE LA THESE (FRANCAIS)

Introduction

En 2016, il était estimé que 36,7 millions de personnes vivaient avec le VIH dans le monde,
qu’il y avait eu 2,1 millions de nouvelles infections et 1,1 million de déceés. L'Afrique
subsaharienne restait de loin la région la plus touchée, regroupant preés de 70% des personnes
infectées, 66% des nouvelles infections et 74% des décés liés au sida cette année-la [1].

La récente vague d’optimisme pour le contréle de 1'épidémie de VIH repose en grande partie
sur les traitements antirétroviraux (TARVs) [2]. 1l a été démontré que l'instauration d'un TARV
le plus tot possible aprés le diagnostic du VIH (quel que soit le stade de la maladie) non
seulement procurait de forts bénéfices cliniques individuels [3, 4], mais avait aussi le potentiel
d’éliminer la transmission du VIH par voie sexuelle. Les bénéfices préventifs du TARV sur la
transmission de l’infection ont ¢ét¢ mis en évidence dans des études observationnelles et
écologiques [5, 6] ainsi que dans l'essai randomisé contr6lé HIV Prevention Trial Network
(HPTN) 052 [7].

Sur la base de ces résultats encourageants, I'Organisation mondiale de la sant¢ (OMS) a
recommandé en 2015 que les TARVs soient offerts a toute personne diagnostiquée séropositive,
indépendamment de son nombre de cellules CD4 et de son stade clinique [8]. Le programme
commun des Nations Unies sur le VIH / SIDA. (ONUSIDA) a propos¢ les objectifs 90-90-90
pour mettre fin a ’épidémie de sida d'ici 2020 (90% des personnes infectées par le VIH
connaissent leur statut VIH, 90% de celles qui connaissent leur statut VIH positif prennent un
TARYV, et 90% de ceux sous TARV ont une charge virale indétectable) [9].

Les modéles mathématiques prédisent que l’initiation immédiate d’'un TARV aprés un
diagnostic VIH positif pourrait réduire l'incidence du VIH de fagon spectaculaire dans le cadre
d'une stratégie de dépistage et de traitement universel du VIH (Tester et Traiter Universellement
(TTU)) qui inclut une offre réguliere de dépistage et conseil du VIH a toute une population et
une offre de TARV a tous ceux diagnostiqués VIH+ [10-12]. Dans un contexte ou les
financements alloués a la riposte au VIH sont stables, il est essentiel d'obtenir des preuves de
I'impact a long terme des stratégies TTU et d’ainsi mesurer leur potentiel en tant que mesures
de santé publique [13, 14]. Pour répondre a ce besoin, plusieurs projets de recherche, ont évalué
ou évaluent actuellement I'efficacité des stratégies TTU contre I’épidémie de VIH. Ainsi, cinq
essais randomisés controlés sont en cours en Afrique sub-saharienne : BCPP / YaTsie au
Botswana [15], MaxART au Swaziland [16], HPTN 071 (PopART) en Afrique du Sud et en
Zambie [17], SEARCH en Ouganda et Kenya[18] et ANRS 12249 TasP (TasP) en Afrique du
Sud [19].

Justification et objectifs de these

L’optimisation de I’impact d’une stratégie TTU requicre 1’atteinte de taux d'utilisation des
services VIH qui sont sans précédent. Dans un tel contexte, des questions de recherche urgentes
se posent sur la faisabilité, I'acceptabilité et le ratio colit-efficacité des stratégies du type TTU
[2]. Ces éléments de preuve seront essentiels pour guider les politiques et les pratiques futures
dans I’optimisation des systémes de santé actuels vers le développement d’une offre de
dépistage et traitement universels. Mon doctorat propose de répondre a certaines de ces
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questions. J'ai concentré mon travail sur trois lacunes de la littérature scientifique, en prenant
comme exemple 1'essai TasP. Tout d’abord, comme il n'y a pas de recommandation claire, pas
de «package d'interventions idéal» a mettre en place pour garantir le succes de la stratégie TTU,
nous ne savons pas comment cette stratégie a été comprise, définie et mise en ceuvre dans divers
contextes. Nous ne savons pas non plus comment les travailleurs de santé exposés au TTU
comprennent et s’approprient cette stratégie. Enfin, nous ne savons pas comment les personnes
exposées au TTU se comportent lorsque ces interventions novatrices sont proposées dans leur
routine de soins.

L’objectif de ma these était d’explorer les conditions de mise en ceuvre d’une stratégie TTU a
large échelle en Afrique sub-saharienne, en prenant l'exemple de 1'essai TasP. Cet objectif
général fut divisé en trois objectifs spécifiques : 1. Caractériser et comparer les approches TTU
des 5 essais randomisés populationnels en Afrique sub-saharienne, 2. Décrire les expériences
et les perceptions des travailleurs de santé sur la faisabilité et 'acceptabilité de la stratégie TTU
au sein de l'essai TasP, 3. Analyser les trajectoires de soins des personnes vivant avec le VIH
dans le cadre d’une offre de soins de TTU au sein de l'essai TasP.

Cadre de travail

Mon travail de these a été intégré dans le programme de recherche de I’équipe pluridisciplinaire
de I’essai TasP, née d’un partenariat franco-sud-africain privilégi¢ entre I'équipe de recherche
frangaise "Maladies infectieuses dans les pays a faible revenu (IDLIC)", dirigée par Xavier
Anglaret et intégrée au centre de recherche Inserm U1219 Bordeaux Population Health ; et le
centre de recherche sud-africain Africa Health Research Institute (AHRI) dirigé par Deenan
Pillay depuis 2013, financé par le Wellcome Trust et affili¢ a 1'Université du KwaZulu-Natal.
Mes deux directeurs de these développent leurs recherches au sein de I'équipe IDLIC : Joanna
Orne-Gliemann est chercheuse en santé publique, co-directrice du Master "Santé Internationale
" a I'école de santé publique de Bordeaux (ISPED). Elle a co-coordonné 1’essai TasP. Francois
Dabis est professeur d'épidémiologie a 1'école de santé publique de Bordeaux. Il est l'ancien
directeur de 1’équipe IDLIC et actuel directeur de I'Agence nationale francaise de recherche sur
le sida et les hépatites virales (ANRS). Il était co-investigateur principal de 1’essai TasP.

L’essai TasP a été mené dans le sous-district de Hlabisa au sein du district d' uMkhanyakude,
dans la province du KwaZulu-Natal en Afrique du Sud. Hlabisa est une zone de 1 430 km?2 avec
une population d'environ 248 000 habitants [20]. La majorité de la communauté vit dans des
maisons dispersées, qui ne sont pas concentrées dans des villages. C'est I'une des régions les
plus défavorisées d'Afrique du Sud, avec 43% de chomage et seulement 37% de la population
qui a acces a l'eau courante [20]. C'est un exemple typique d'une zone rurale qui paye un lourd
tribut en vies humaines au VIH [21]. L'incidence brute du VIH a été estimée a 2,63 nouvelles
infections pour 100 personnes-années (IC a 95% 2,50-2,77) chez les personnes de 15 ans et
plus entre 2004 et 2011 dans la zone de surveillance démographique du centre AHRI [22]. La
prévalence estimée du VIH était de 29% en 2011 parmi les 15-49 ans [23]. L'une des principales
caractéristiques du systéme de santé local actuel est la décentralisation des soins de santé
primaires [24]. Il y a 17 cliniques locales dans la zone de Hlabisa. Les infirmiéres sont en charge
de la gestion des cliniques, y compris du programme de TARV. Un médecin de 1'hopital de
Hlabisa visite chaque clinique une fois par mois. Au lancement de I’essai TasP, 37% des
personnes qui vivaient avec le VIH seulement avaient accés a un TARV dans la zone de
surveillance démographique du centre AHRI [22].



L'essai TasP était un essai randomisé par grappes avec deux bras de randomisation
(expérimental et témoin) mis en ceuvre entre mars 2012 et juin 2016 dans 22 grappes (2 x 11)
pour étudier I'impact du TARV sur l'incidence du VIH [19]. L'essai comportait deux volets
d’interventions de soin VIH : le premier était une offre répétée de dépistage du VIH a domicile
tous les six mois, via des tests rapides et le référencement des personnes sé€ropositives aux
cliniques de 1’essai — une par grappe; le deuxiéme portait sur les soins cliniques proposés aux
personnes séropositives au sein des cliniques de ’essai. Dans le bras expérimental de I’essai,
les personnes séropositives adultes recevaient un TARV dés leur visite dans une clinique de
I’essai. Dans le bras témoin de 1’essai, elles recevaient un TARV conformément aux directives
nationales en vigueur : CD4 <350 cellules / mm?>, stade d’évolution de la maladie 3 ou 4 selon
1'OMS ou tuberculose pharmaco-résistante jusqu’en janvier 2015 [25], puis <500 cellules / mm?
jusqu’a la fin de I’essai [26].

Méthodes, résultats et discussion

En intégrant ma these au sein de ’essai TasP, j’ai pu utiliser des données de qualité pour étudier
la mise en ceuvre de la stratégie TTU: données de tous les essais TTU en Afrique sub-saharienne
via une collaboration inter-essais a laquelle 1'essai TasP participait, données quantitatives et
qualitatives recueillies de maniere transversale parmi les travailleurs de santé dans la zone de
I’essai TasP ; et données longitudinales quantitatives décrivant les parcours de soins des
participants a 1’essai TasP.

1. Evaluation comparative de cinq essais de dépistage et de traitement universels
du VIH en Afrique subsaharienne

Pour ce premier volet de la thése dont I’objectif était de caractériser et comparer les approches
TTU des 5 essais cliniques populationnels en Afrique subsaharienne, nous avons effectué une
¢évaluation comparative de ces cinq essais en utilisant leurs protocoles d'étude et des données
recueillies a leur commencement. Nous avons organis¢ les différences et des points communs
entre essais en cinq catégories: contextes, méthodologies de recherche, interventions, themes
¢tudiés et adaptations du design d’essai.

Grace a ce premier travail, nous avons mis en évidence que tous les essais TTU étudiés étaient
réalisés dans des contextes d'épidémies de VIH généralisées, et qu’ils adoptaient une stratégie
de TTU adaptée a leurs divers contextes sociaux, démographiques, économiques, politiques et
de systeme de santé. Tous ces essais partagent l'objectif commun d'évaluer l'impact d’une
stratégie TTU sur I'épidémie de VIH, mais différent par des aspects méthodologiques tels que
le design d’étude et les criteres d'éligibilité des populations d’étude. En plus de l'initiation
immédiate du TARYV, les essais fournissent une sélection de services de santé choisis parmi un
large éventail d'interventions de prévention du VIH et de prise en charge d’autres maladies. Les
cinq essais ont adopté une approche pluridisciplinaire et étudient des thémes communs, y
compris les taux d'utilisation des services de soins et les résultats cliniques individuels ainsi que
les barrieres et facilitateurs a I’acces aux soins.

En I’absence actuelle de recommandations précises sur la mise en place a large échelle d’une
stratégie TTU dans une communauté entiere, 1’article, qui a été approuvé pour publication,
fournit une base pour une recherche plus collaborative sur le TTU et attire ’attention sur le fait
que ces essais TTU communautaires fournissent des pistes pour éclairer les politiques de santé
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dans I’optimisation des systeémes de santé actuels vers le développement d’une offre de soins
VIH universelle.

2. Expériences et perceptions des travailleurs de santé sur une offre de dépistage
et de traitement universels du VIH en zone rurale sud-africaine

Ce second volet de la thése avait pour objectif d’explorer les expériences et les perceptions des
travailleurs de santé a propos d’une offre de services VIH dans le cadre d’une stratégie TTU
afin d’améliorer la cascade de soins des personnes vivant avec le VIH en zone rurale sud-
africaine. Nous avons mené une étude quantitative et qualitative aupres des travailleurs de santé
de l'essai TasP et des cliniques gouvernementales locales du sous-district de Hlabisa d'avril a
juillet 2016. Nous avons utilisé des questionnaires auto-administrés (n = 90 dans ’essai TasP,
n =56 dans les cliniques gouvernementales), des entretiens semi-structurés (n = 13 dans 1’essai
TasP, n = 5 dans les cliniques gouvernementales) et trois groupes de discussion (n = 6-10
participants de ’essai TasP par groupe). Des statistiques descriptives ont été utilisées pour les
données quantitatives et les données qualitatives ont été analysées par theme.

Dans un premier temps, nous nous sommes intéress€s aux opinions des travailleurs de santé
concernant la faisabilité et I’acceptabilité¢ de services VIH a domicile, y compris le conseil et
dépistage rapide du VIH ainsi que les actions de soutien pour encourager I’entrée et le maintien
dans les soins VIH. Nous avons ainsi mis en évidence que plus de 90% des travailleurs de santé
¢valuaient le dépistage a domicile et le soutien pour I’entrée dans les soins, comme faisable et
acceptable par la population avec laquelle ils travaillent. Nombre d’entre eux ont souligné que
les visites a domicile pouvaient faciliter 1'acces en clinique aux personnes qui €taient passées
entre les mailles du systeme de soins. Ils ont remarqué le potentiel de la relation patient-
professionnel de santé, initiée en dehors du cadre de la clinique, & encourager les patients a
rester dans les soins de manic¢re durable. Les agents de santé ont toutefois exprimé des
inquiétudes quant a la capacité des services a domicile a répondre aux besoins de tous les
membres de la communauté, notamment ceux qui travaillent et ne sont donc pas présents a leur
domicile lors des visites ou ceux qui craignent la stigmatisation liée au VIH. Dans I'ensemble,
les travailleurs de santé ont encouragé les décideurs de santé publique a faire des services a
domicile une part intégrante du systeme de santé local, et a intégrer les soins VIH a une offre
de santé plus globale

Parce que les services a domicile permettent l'identification des personnes au début de leur
infection et encouragent leur confiance dans I’utilisation des services de soins, les travailleurs
de santé les ont évalués comme des éléments utiles dans le panel des interventions de TTU,
visant a atteindre les objectifs 90-90-90 de I'ONUSIDA, notamment dans la région rurale
d'Afrique du Sud dans laquelle ils travaillent.

Dans un second temps, nous avons cherché a décrire les expériences et les perceptions des
travailleurs de santé concernant la mise en ceuvre du TARV universel. Nous avons observé que
tous les professionnels de santé avaient des expériences trés positives relatives au TARV
proposé tot au cours de l'infection par le VIH. Bien qu’ils aient déclaré que la plupart de leurs
patients étaient enthousiastes a I’idée d’initier un TARV avant d'étre symptomatique, plusieurs
d’entre eux ont souligné que 1’absence de symptome restait une barriere notable a l'initiation
précoce et a I'observance a long-terme du TARV. Ils ont mis en avant I’importance de dédier
suffisamment de temps au conseil de leurs patients pour les accompagner dans 1’acceptation du
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TARYV universel. Les professionnels de santé ont prévu également des défis logistiques liés a
la mise en place du TARV universel a large échelle. IIs étaient particuliérement préoccupés par
l'augmentation de leur charge de travail et la possibilité d’une pénurie de TARV. Par ailleurs,
ils ont recommand¢ 1’importance d’accompagner la mise en place du TARV universel par un
renforcement du mod¢le de soins existant, par exemple grace a une intégration des services
VIH a une offre de soin plus globale, notamment délivrés directement dans les communautés.

Pour conclure, la mise en place du TARV universel a large échelle apparait faisable et
acceptable aux professionnels de santé interrogés dans cette zone rurale sud-africaine.
Cependant, ils s’accordent a dire qu’atteindre une couverture universelle en TARV, et plus
généralement atteindre les objectifs 90-90-90 de I'ONUSIDA, nécessitera une nette adaptation
du modele de soins actuels.

3. Trajectoires de soins VIH du dépistage a la suppression virale dans le contexte
d’une offre de dépistage et traitement universels en Afrique du Sud rurale

Ce troisieme et dernier volet de ma thése avait pour objectif de décrire la succession des
événements de soins VIH de chaque individu, du dépistage a la suppression de la charge virale,
en identifiant des groupes d'individus ayant des trajectoires de soins similaires et en mettant en
¢vidence les facteurs associés a chaque groupe. Pour cela nous avons utilis¢ les données
longitudinales prospectives de I'essai TasP. Nous avons tout d’abord attribué un statut journalier
de prise en charge a tous les participants de 1’essai TasP agés de plus de 16 ans, identifiés VIH
+, non pris en charge dans les soins au début de I’essai et suivis pendant plus de 18 mois. Les
quatre statuts journaliers possibles étaient les suivants: non pris en charge, pris en charge mais
pas sous TARV, sous TARV mais dont la charge virale n’est pas indétectable, charge virale
indétectable. Nous avons ensuite utilis€¢ une technique d’analyse de séquences pour identifier
des groupes homogenes de trajectoires de soins. Puis nous avons caractérisé le profil de chaque
groupe de trajectoires (e.g. caractéristiques individuelles des participants des groupes) avec une
régression logistique multinomiale.

Dans cette analyse, nous avons inclus 1 816 participants VIH + de ’essai TasP. L'dge médian
¢tait de 34 ans [intervalle interquartile: 27-45], 74% étaient des femmes. Nous avons identifié
quatre groupes de trajectoires de soins (Figure): (i) les participants qui ne recevaient pas de
soins (55%), (i1) les participants qui ont accédé¢ brievement aux soins, visitant une clinique une
fois mais abandonnant les soins juste apres [5.2-13]) (12%), (iii) les participants qui ont pris
beaucoup de temps a chaque étape du continuum des soins (temps médian entre le dépistage et
le début du TARV: 8,0 mois [6,4-9,7]) (12%) (iv) les participants qui ont rapidement progressé
vers les soins (temps médian entre le dépistage et le début du TARV: 1,2 mois [0,6-2,7]) (21%).
Les participants qui vivaient a plus d'un kilomeétre d'une clinique, qui recevaient un diagnostic
précoce et qui recevaient un TARV selon les recommandations nationales (vs TARV universel),
¢étaient plus susceptibles de présenter des trajectoires incomplétes et lentes.

Pour conclure, les trajectoires de soins des participants a I’essai TasP se sont révélées étre tres
hétérogenes. Afin de maximiser l'impact des stratégies de dépistage et traitement universel, des
soins personnalisés et une offre de soutien a 1’acces aux soins devraient étre mis en ceuvre, en
particulier pour la période cruciale située entre le dépistage et I’initiation du TARV, qui
rassemble le plus de sorties de soins dans cette zone rurale sud-africaine.
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Conclusions et perspectives

Les résultats rapportés dans cette thése documentent la mise en ceuvre d’une stratégie TTU a
large échelle. Ils participent a fournir aux décideurs de santé publique des preuves pertinentes
permettant de guider 'utilisation des ressources disponibles pour assurer un impact maximal
d’une stratégie TTU sur la santé des populations en Afrique sub-Saharienne.

La premicre observation générale de cette theése a été la mise en évidence de la diversité des
interventions de prise en charge du VIH au sein d’une stratégie TTU. Les interventions les plus
prometteuses dans la lutte contre 1’épidémie ont été testées au sein des essais communautaires
TTU qui ont été conduit en Afrique subsaharienne. Outre 1'évaluation de I’impact de ces
interventions sur l'incidence du VIH, ces essais sont une mine d'informations concernant leur
faisabilité, leur acceptabilité et leur ratio colt-efficacité. L'interdisciplinarité de la recherche
apporte de précieuses perspectives aux décideurs et planificateurs qui font face a une épidémie
de VIH en constante évolution [27].

Deuxiémement, notre recherche a donné la parole a ceux qui sont au cceur des services de soins :
les professionnels de santé. Elle a souligné le potentiel d’une relation de confiance établie entre
un professionnel et son patient dans un environnement propice comme le domicile du patient,
pour encourager I’accés aux soins. Ces résultats appellent a une recherche accrue pour évaluer
I’impact de la délégation des tiches et de la prestation de soins en dehors des cliniques dans la
réponse aux besoins de santé des populations, a I’heure ou la derniére décennie a mis en
¢évidence des lacunes importantes dans la disponibilité, 1'accessibilité et la qualité du personnel
de santé [28, 29].

Le dernier résultat important de notre recherche concerne ’utilisation des services VIH par des
personnes qui bénéficient d’une offre de type TTU. Nous avons mis en évidence une
hétérogénéité des comportements individuels, soulignant le nombre importants de personnes
qui sortent des soins [30]. Alors que nombre de pays d’Afrique sub-Saharienne adoptent la
recommandation du TARV universel dans leur politique nationale [31], des questions de
recherche émergent pour encourager I’accés aux soins, notamment via I’individualisation de
I’offre de santé [32] et I’utilisation de systemes d’information pour le suivi des individus [33].
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GENERAL INTRODUCTION

By the end of 2015, an estimated 36.7 million pessovere living with human
immunodeficiency virus (HIV) in the world, with astimated 2.1 million new infections and
1.1 million deaths. Sub-Saharan Africa remainedaoythe hardest-hit region, accounting for
70% of the people infected, 66 % of the new intewdi and 74% of the acquired immune
deficiency syndrome (AIDS) related deaths that y84yJ.

Recent optimism to curb the HIV epidemic has restddrge parts on antiretroviral treatments
(ART) [2]. First, initiating ART as soon as possilafter HIV diagnosis (regardless of disease
stage) has been shown to yield strong clinical fisn® the individual [3, 4]. Then, initiating
ART as soon as possible after HIV diagnosis has seewn to nearly eliminate HIV sexual
transmissions in heterosexual stable discordanplesu Preventive effects of ART were
showcased in observational and ecological studes] as well as in the landmark HIV
Prevention Trial Network (HPTN) 052 trial in whidime HIV-positive partners of HIV
serodiscordant stable couples were randomizedrteniate initiation of ART [7].

Based on such compelling evidence, the World Heéattenization (WHO) recommended in
2015 that ART should be offered to all individudiagnosed with HIV regardless of their CD4
count and clinical staging [35], and the Joint ©ditNations programme on HIV/AIDS

(UNAIDS) proposed the 90-90-90 targets for HIV treant scale-up by 2020 (namely, that
90% of HIV-infected persons know their status; 8@# of those who know their positive HIV
status continue on an efficacious ART regimen; #mat 90% of those on ART have
undetectable HIV-1 RNA) [9].

Mathematical models have predicted large effectimitfting ART as soon as possible after
HIV diagnosis on HIV incidence in the frameworkafUniversal HIV testing and treatment
(UTT)” strategy, which involves offering regular Wicounselling and testing to an entire
population, and ART to all those HIV-infected [18}1In a context where HIV funding is flat,
obtaining evidence-based data on UTT long-term ohigecritical [13, 14]. To fulfil this need,
several research projects, including randomizedrolbed trials in Southern and Eastern
Africa, have evaluated or are currently evaluativgfield efficacy of UTT on HIV control [15,
17-19, 36]. Among them, the ANRS 12249 Treatmer®iagvention randomized controlled
(TasP) trial was conducted at the Africa Healthdaesh Institute (AHRI) from 2012 to 2016
in rural South Africa, in partnership with a Frersthentific consortium led by Francois Dabis
at the University of Bordeaux [19].

Given the unprecedented HIV services uptake ratpsined to achieve the full potential impact
of UTT, pressing research questions need to beexesvon the feasibility, acceptability, cost-
effectiveness and sustainability of the UTT intertv@ns [2]. Such evidence would be key to
guide future policy and practice towards optimailevscale implementation of UTT strategies
in the routine health system. My doctorate offeratiswer some of those questions. | focused
my work on three gaps of the scientific literatursing the TasP trial as an example. First, as
there is no “UTT recommendation” per say, no “atftusive package of UTT interventions”,

it is unclear how the UTT strategy has been undedstdefined and implemented in various
contexts. It is also unknown how public health eaoekers (HCW) exposed to UTT understand
and claim ownership over UTT interventions. Finailyis also unknown how individuals
exposed to UTT react to the integration of thos®imtive interventions in their care routine.
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Chapter 1 of this thesis describes the HIV epidemanagement globally, and more
specifically in South Africa. It presents a sitoatianalysis of the HIV epidemic, reviews the
empirical evidence, benefits and challenges orattadlable tools in the fight against HIV and
reports on the last achievements and issues ofddi¥ management from HIV testing to viral
suppression. In chapter 2, we describe the prolilem which this research stems, the main
objective as well as the settings and the resgaajkct in which the PhD was embedded (The
TasP trial). The third chapter presents the ratgmaethods and main results of our original
research. It is articulated in three parts: (ijJestd the UTT research in sub-Saharan Africa, (ii)
views of HCWs regarding UTT, (iii) care trajectaief people living with HIV in a UTT
strategy. The last part of this work (chapter 4cdsses the results in the context of other

published research and highlights lessons leammgithe PhD that may be relevant for future
research.

This PhD is expected to give insights on how a $irategy has worked in a close-to-real
life setting in a context of a generalized epideraitd what have been the important aspects of
UTT for HCWs and people living with HIV. My PhD enagse is therefore expected to bring
valuable information for decision-makers and pragnqalanners considering implementing a
panel of UTT interventions in national health pregs, and guide them into what could be
done to improve HIV care.
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CHAPTER |
FACTUAL BACKGROUND

In this chapter, we take stock of the global HIMdemic in order to understand how the
infection has burdened the rural South African camitties in which the PhD work was
performed. We first present a situation analysishef HIV epidemics. We then review the
empirical evidence, benefits and challenges onatfelable tools in the fight against HIV
including ART. We finally report the last achievem® and issues of HIV care management

from HIV testing to viral suppression.
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1 FACTUAL BACKGROUND

1.1. The global situation of the HIV/AIDS epidemic

The human immunodeficiency virus type 1 (HIV-1)etrovirus [37, 38] was named in 1983
as the causative agent for the Acquired Immuned@eicy Syndrome (AIDS) identified in
homosexual men in 1981 [39]. Since its discoverly/ Has infected over 78 million people
and caused over 35 million deaths [40], makingni¢ of the most devastating pandemics of
recent times [41].

1.1.1. Epidemiology of the HIV/AIDS epidemic

According to UNAIDS estimates for the year 2015,73@illion persons are infected with the
HIV virus worldwide, with an estimated 2.1 milliarew infections and 1.1 million deaths that
year. Sub-Saharan Africa is by far the hardestdgton, with 25.5 million people infected,

followed by Asia and the Pacific, with a combinetht of 5.1 million [34].

The HIV prevalence varies greatly by country. Mostuntries in sub-Saharan Africa have
generalized epidemics (HIV prevalence exceeds l%hefgeneral adult population) with

coexisting “concentrated” epidemics (HIV prevaleneeceeds 5% in “vulnerable” sub-

populations (e.g., sex workers, men who have séxmen, injecting drug users). The highest
rates of HIV infection are in Southern Africa whét#/ is hyperendemic (over 15% of the

adult population is infected) [1] (Figure 2).

Eastern Europe
and central Asia

1.5 million
[1.4 milliar-1.7 million]

North America and western and central Europe

2.4 million
[2.2 million—2.7 million]

Middle East and North Africa

[160 000330 000]
Asia and the Pacific
Western and central Africa 5.1 million

Latin America ; 3
[4.4 million-5.9 million]

and the Caribbean
2.0 million

[1.7 million—2;3imillion]

2 Million
(5.3 million+7.8 million]

Eastern and southern Africa

9.0 million
[17.7 million-20.5 million]

Total: 36.7 million [34.0 million—39.8 million]
Figure 2: Adults and children estimated to be livig with HIV in 2015 [1]
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As shown by the graphs in Figure 3, the global @pid has receded considerably in recent
years. The number of deaths from AIDS has falleth 3tbm the peak reached in 2005 [1].
New infections are down 33% from 2001. Since 2@i€y have decreased in children by 50%
but have stabilized in adults [1]. Nonetheless nim@ber of persons living with HIV continues
to rise, as a consequence of the number of newtiafes remaining higher than number of
deaths and the survival of those receiving ART.

Mumber of people

living with HIV—global

Mumber of AlDS-
- related deaths—qglobal

MNumber of new HIV
- infections=—global

Figure 3: Trends in the number of people living wih HIV, new HIV infections, and
AIDS deaths, global data for 1990-2015 [1]

1.1.2. The state of the HIV/AIDS epidemic in South Africa

1.1.2.1. Atruly generalized epidemic

South Africa has the largest and most severe Hidegpic in the world, with an estimated 7
million people living with HIV in 2015. In the samear, there were 380,000 new infections
while 180,000 South Africans died from AIDS-relattidesses [42]. The rates of opportunistic
co-infections associated with HIV are disproporély high in the country: 60% of people
living with HIV are co-infected with Tuberculosi$B) and TB account for around one in three
AIDS-related deaths [43]. Since 2010 the nationd Idrevalence has remained virtually
unchanged mainly as a result of the national ARAlesap and the subsequent decrease in HIV-
related mortality [1].
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HIV prevalence is high among the general Southcafripopulation (19.2% in adults aged 15-
49 years)[44], although it varies markedly between provinces. FAgure 4.a. shows, the
estimated HIV prevalence among adults differs bynash as three-fold, depending on the
province, and is exceptionally high in the KwaZlatal province [44]. Among pregnant
women in 2011, it exceeded 30% in all but one af grovince’s districts (Figure 4.b.). HIV
prevalence varies widely even within districts. (g 4.c. depicts a small, 438-kpart of
Umkhanyakude district in northern KwaZulu-Natahttis home to about 87 000 residents. The
HIV prevalence among adults in the area averageéd a2 varied drastically depending on the
specific area—exceeding 35% in the high-densitileseents toward the east, along a major
road, but 10% or less in the more remote westens @3] .

HIV prevalence (%)

0-14%
5-19%
20-24%
95999, mm  Main road
B 30-34% B Highway
B 35% and above .. Mountains
a. b. C.

Figure 4: Variations in HIV prevalence in South Africa (adapted from [46])

a. HIV prevalence by province in South Africa [48];HIV prevalence by district in KwaZulu-Natal pnoce in
South Africa [47]); c. Clusters of low and high Hpvevalence in the Northern part of Umkhanyakudgridi, in
KwaZulu-Natal province [45]

1.1.2.2. Epidemic drivers in South Africa

At the beginning of the HIV epidemic, the sociatpeomic, and environmental conditions
created by apartheid in South Africa, such as oearded squatter settlements, migrant labour,
and deliberately underdeveloped health servicesbfack people, provided a favourable
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environment for efficient transmission of HIV [48ecause these historical conditions have
continued to define the nature of the HIV epidemi8outh Africa, HIV has remained a crucial
public health challenge in the post-apartheid 4€4.[

For now the factors accounting for the substartiierences of HIV prevalence observed
between South Africa’s provinces are poorly unaerdt Data repeatedly underscore the
importance of heterosexual transmission drivingard part of the generalized epidemic,
influenced by several key epidemiological factarstsas age, gender, mobility, sexual partner
profile, and the presence of other sexually trattsshiinfections (STIs) [50]. Young women
aged 15-24 are considered as the most vulneralbidét@nd therefore as the main drivers of
the epidemic. They account for over four times muee infections than men the same age,
which represents 25% of the new infections natigrjll].

To better understand the high vulnerability of ygumomen, a recent phylogenetic work has
mapped out the infection cycle between men and woohalifferent ages in KwaZulu-Natal
[52]. The authors found that teenage girls weredt&d by men who were, on average, 8 years
older. After the age of 24, people typically becanfected by partners their own age, with
transmission more frequently moving from woman annThese older men are the same group
having sex with the youngest women (Figure 5).

Maost HIV transmission Most HIV transmission
is likely from higher is likely from higher
prevalence (men 25-40 prevalence (women
years old) to lower 25-40 years old) to lower
prevalence) women M en prevalence (men 25-40
under 25 years old) (25_40 years Old) years old)

HIV prevalence: 40%

Amang men linked to young women
[<25), 39% were simultanecusly
inked to a 25-40-year-old woman

Young Women Women

(under 25 years old) (25-40 years old)

9 HIV prevalence: 22% HIV prevalence: 60% 9

TIME

As women age, the cycle
repeats

Figure 5: Schematic presentation of the sexual netwks of HIV-positive men and women
in phylogenetically identified heterosexual transnssion clusters, in KwaZulu-Natal South
Africa, 2016 (adapted from [52])
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The generalized epidemic in South Africa also ceisxwith “concentrated” epidemics. The

South Africa's National Strategic Plan 2017-2022nidies a number of key affected

populations that are at risk of HIV acquisition [58cluding men who have sex with men, sex
workers, people who inject drugs, children and argh and women, adolescent girls. The
highest vulnerability of those groups results framange of factors that reduce their ability to
avoid HIV infections. In general, vulnerability tacs include lack of knowledge and skills

required to protect oneself and others, limitedeasibility, quality and coverage of services,
and restrictive societal factors, such as humadrtsigiolations, punitive laws or harmful social

and cultural norms [43, 54, 55].
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1.2. The HIV response: prevention and treatment worlévadd
in South Africa

The fall in new infections and AIDS-related deatltsldwide and in South Africa in particular

has been achieved through a combination of sefertirs, including a better understanding
of the epidemic, bringing changes in the healthtesys (innovations in prevention and
treatment strategies), as well as bringing changélse law, policy and finances of the HIV

response.

1.2.1. HIV Treatment

1.2.1.1. Antiretroviral therapy: successes and limits

The first breakthrough in the field of HIV treatmetcurred in 1996 when it was found that
triple drug therapy (known as highly-active antiostral therapy or HAART) could durably
suppress viral replication to minimal levels andlde one’s immune system, whose cells are
destroyed by the virus, to recover; the body care@yain fight against infections (Figure 6)
[56].
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Figure 6: Decrease of HIV disease mortality aftertte introduction of potent combined

antiretroviral therapy [56]
The combination antiretroviral therapy included @fease inhibitor among HIV-infected patients wWétver than
100 CD4+ cells/mr according to calendar quarter from January 198#ough June 1997.

Up to now, more than 20 antiretroviral agents hlbgen licensed, in most cases through an
accelerated approval (Figure 7) [57]. Despite theg@essive results, issues encountered in
medical practices call for the development of nemgd. Currently research efforts are focused
on improving safety and/or resistance profile witthe existing drug classes, combination
therapies with improved adherence (e.g. singlestaielgimens), novel mechanisms of action
(e.g. attachment inhibitors, maturation inhibitotsoadly neutralizing antibodies), and
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treatment simplification with infrequent dosinggelong-acting injectables). In parallel with
ART innovations, research and development effataised on agents that target persistent
HIV reservoirs may lead to prolonged drug-free sw@n and HIV cure [58].

30 FDA-Approved antiretroviral drugs

Saquinavir  Indinavir  Emtricitabine

Stavudine Ritonavir Amprenavir Enfuvirtide (T-20) Maraviroc

MNelfinavir / Tenofovir Darunavir |Etravirine

— [

1987 1988 1980 1990 1991 1992 1993 1994 1995 1996 1997 1908 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

U

Lamivudine |Delavirdine | Abacavir | Atazanavir| Tipranavir

Zidovudine Didanosine

NRTIs (8)

NNRTIs (4) Zalcitabine  Mevirapine Efavirenz Fosamprenavir
Protease Inhibitors (10)
Fusion Inhibitor (1) Lopinavir + Ritonavir

Entry Inhibitor (1)
Combinations (5) - not shown

Figure 7: Antiretroviral drugs approved for HIV inf ection [57]
FDA: United States food and drug administration; N nucleoside reverse transcriptase inhibitor&yRIT|s:
non-nucleoside reverse transcriptase inhibitors

1.2.1.2.  Evolution of international guidelines for ART iration

Results of research studies have made major catiofts to optimizing ART and helped form
the basis of WHO guidelines for initiating ART (Eirg 8). In 2002, WHO recommended ART
for HIV-infected patients in moderate and advanstes of infection (CD4 count < 200
cellspL) } a CD4 count lower than 350 celld/, when most people are still asymptomatic [59,
60], with additional evidence of ART impact on Hivortality, disease progression and
comorbidities (TB) [61, 62]. In 2013, WHO guidelsv@dave suggested to expand the ART
eligibility criteria at CD4 count <500 celld/ [63]. The recommendation was hinged on the
premise that untreated HIV may be associated vighdevelopment of non-AIDS-defining
conditions [64-66] and that initiating ART earliesduces such events and improves survival,
as well as the results from the HPTN 052 trial destating the effectiveness of ART in
reducing HIV transmission in stable sero-discoraaniples [7]. A further supporting argument
was that currently available ART regimens have bexéess toxic and easier to take and the
cost of providing ART is becoming cheaper [67]2D15, WHO recommended treatment for
all people living with HIV regardless of CD4 cowantd clinical stage [35]. It was based on the
results of two randomised trials, TEMPRANO and STAéh the individual clinical benefits
of ART. They showed that starting ART early in toairse of the HIV infection decreased HIV
morbidity and disease progression without increasevere adverse events [3, 4]
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Regardless of Regardless of CD4 count:

CD4 count: * Serodiscordant couples
* TB/HIV * Pregnant women
* HBV/HIV * Children <5 years
CD4 <200 CD4 <350 CD4 < 500
- - All HIV+
cells/mm’ cells/mm’ cells/mm’

Figure 8: Evolution of antiretroviral treatment gui delines according to the World Health

Organization

ART: antiretroviral treatment, CD4: CD4 count (c@thnf); HIV: human immunodeficiency virus, HIV+: people
living with HIV, TB/HIV: co-infection with Tuberasis and human immunodeficiency virus, HBV/HIV: co-
infection with Hepatitis B virus and human immurfadency virus

1.2.1.3. Worldwide ART coverage

As WHO started providing ART recommendations, caast gradually followed the
guidelines. Yet, it was then widely felt that ARTasvtoo expensive and complex for low- and
middle-income countries, and so a massive scal@idimot begin in most of these countries
until the WHO launched its ‘3 by 5’ initiative (Tagng 3 million by 2005), and sizeable funding
mechanisms, such as the Global Fund to Fight AllEBSand Malaria and the US President’s
Emergency Plan for AIDS Relief (PEPFAR), came iatastence. A pivotal enabler of the
scale-up was a steady lowering of drug prices tjinoentry of generic. As the last WHO
guidelines issued in 2015 recommend that all imdigls living with HIV should start
treatment, countries are gradually following thossommendations (Figure 9) [68].

- Treatall

l:l Recommending treat all later in 2016 -

[ ] cD4 =500 cellsimm3 {7 Fast-Track countries

- CD4 <350 cells/mm3 [z High-income countries 085 1700 3400 Kiometers
I:l Data not reported |: Not applicable

Figure 9: Adoption of the "treat all" WHO recommendation among adults and
adolescents living with HIV in low- and middle-incane countries, 2016 [68]
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Scale-up of ART has been on a Fast-Track trajedttai has surpassed expectations. Global
coverage of ART reached 46% of adults [43-50%hatdand of 2015. Gains were greatest in
the world’s most affected region, Eastern and SaattAfrica [69] (Figure 10). Coverage
increased from 24% [22—-25%] in 2010 to 54% [50-5894015, reaching a regional total of
10.3 million people. Improvements in ART coverage &rgely responsible for the 26%
decline in AIDS-related deaths globally since 2Gidmn an estimated 1.5 million [1.3 million—
1.7 million] in 2010 to 1.1 million [940 000 —1.3lliion] in 2015 [69] (Figure 10).
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GARPR 3018, LINAIDS 2014 astimatsas

Figure 10: Antiretroviral therapy coverage and numkber of AIDS-related deaths, global,
2000-2015 [69]

UNAIDS 2015 definition of antiretroviral coveragaoportion of individuals accessing and receivirigTa point
in time. The numerator is the number of people wdueive the ART and the denominator is the number o
individuals who are eligible to receive the ARTre same point in time [70].

1.2.1.4. ART coverage in South Africa

For several years since the beginning of the HI\Mapic, the South African Government’s
response has been marked by denial, lack of allitrdl, and poor implementation of policies
and programmes[49]. Nonetheless, there have bedablaoachievements in disease
management, including substantial improvementscalesup of free ART and the national
implementation of a task-shifting programmes wiaaolkitles nurses to initiate patients on ART
[49]. In 2007, the first Strategic Plan for Soutlriéa for HIV-AIDS has been developed
through an inclusive process involving scientistd activist [71]. Since then, the country has
been following up WHO recommendations with somege[72] (Figure 11). With regards to
treatment, the ART coverage has been increased%y since 2010, leading to the largest
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national treatment programme in the world with 3nddlion of people on treatment in 2016
[1]. These investment are now beginning to beatsfmith the number of new infections and
HIV-related deaths in South Africa declining [44ART coverage is likely to increase
substantially with the most recent South AfricariVHreatment guidelines recommending
immediate offer of ART in individuals diagnosed Hpésitive regardless of CD4 counts [73].

CD4 count < Regardless of Regardless of CD4
350 cells/mm?3: CD4 count: count:
* TB/HIV * TB/HIV * TB/HIV
* Pregnant * HBV/HIV
women * Pregnant and
breastfeeding women
CD4 <200 CD4 <200 CD4 <350 CD4 <500
cells/mm? cells/mm? cells/mm? cells/mm?
All HIV+

Figure 11: Evolution of antiretroviral treatment guidelines according to the South African
guidelines

ART: antiretroviral treatment, CD4: CD4 count (cgthn?); HIV: human immunodeficiency virus, HIV+: people
living with HIV, TB/HIV: co-infection with Tuberagis and human immunodeficiency virus, HBV/HIV: co-
infection with Hepatitis B virus and human immurfadency virus

32



1.2.2. HIV prevention

Prevention efforts, have played an important rolémiting new infections [74]. As shown in
Figure 12, they include human rights-based andeemé-informed behavioural, biomedical
[75] and structural strategies. To achieve highecage for a measurable reduction in
population-level HIV transmission, they are oftesmbined in health programs, therefore
labelled “combination HIV prevention” and their us@ary depending on the targeted
subpopulations (Figure 12) [76, 77].

Interventions that use clinical
and medical methods, e.g.

* condoms and lubricants

* antiretroviral treatment as
prevention

* pre-exposure prophylaxis
(PrEP)

* voluritary medical male
circumcision

* needle and syringe
programmes

QIGHTS: Interventions that encourage
BASED safe behaviour, e.g.

* risk reduction counselling
* comprehensive sexuality education
* peer education programmes

* social marketing campaigns,
e.g. to promote
condoms

Figure 12: Elements of combination HIV prevention [7]

1.2.2.1.  Structural HIV prevention

The response to HIV also recognizes that humanviaina are deeply embedded in, and
shaped by, underlying social, economic and legétipal structures promoted. Therefore,

reducing HIV risk requires changes in broader $tmat elements (e.g. economic opportunities,
social norms and gender roles, legal freedoms) [78]

Progress in incorporating structural approaches i/ prevention has been limited mainly

because of a lack of consensus on definition an@eimentation. As structural approaches

address deeply entrenched social, economic, anticpbfactors that are difficult to change,

they are commonly viewed as long-term initiativest tgo beyond the scope of HIV prevention.

An example of structural approaches in South Afisctine intervention with microfinance for
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AIDS and gender equity (IMAGE) project. The projecught to reduce gender-based HIV
vulnerabilities, such as sexual violence, womentnemic dependency on men, and women’s
lack of in-depth information about HIV and its teamssion. IMAGE addressed these three
issues by partnering with a local microfinance itnbn to enable women to pursue
microenterprises, while offering participants HI\dueation and creating opportunities to
discuss and mobilise local action against gendsedbaiolence [79]. The IMAGE project did
make important findings. It estimated that oveeang, levels of intimate partner violence were
reduced by 55% in the intervention group relativehie reference group. Additionally, there
was evidence that the intervention improved houskhwellbeing, social capital, and
empowerment. Disappointingly, however, there apxmbao be no direct effect on HIV
incidence [79].

1.2.2.2. Behavioural HIV prevention

Behavioural interventions focus on changes in sebelaaviours. Examples are delaying onset
of first intercourse, decreasing the number of aépartners, increasing the number of sexual
acts protected, counselling and testing for HIVludang repeat HIV testing, encouraging
adherence to biomedical HIV prevention strategilesreasing sharing of needles and syringes
and reducing substance use.

Behavioural interventions have been shown to hamgesmpact ion HIV transmission, but the
lack of sustainability of such strategies maketdifftcult for them alone to confer substantial
effects at a population level [80]. A 2010 reviefhbehavioural intervention trials, with HIV
incidence as main outcome, showed no significashigion in HIV incidence in any of the
nine randomised-controlled trials studied [8Ah example of behavioural interventions in
South Africa is the Project Accept (HPTN 043). Thiisister-randomised trial evaluated
whether a community-based versus a facility-basBtddunselling and testing could reduce
HIV incidence. The trial showed no significant retdon in HIV incidence overall (relative risk
[RR] 0-86, 95% CI 0-73-1-02) although there wagrifgcant reduction in HIV incidence in
the sub-group of women > 24 years of age (RR=@-A4—0-90) [82].

1.2.2.3. Biomedical HIV prevention

1.2.2.3.1 Non ART-based biomedical tools

Condoms

In a 2002 pooled analysis, the consistent usermd@ms was associated with an 80% reduction
in HIV incidence [83]. Condoms continue to be arpariant element of any comprehensive
HIV prevention strategy.

In South Africa, male condoms are widely availadote the female condom programme is one
of the biggest and most established in the worlf].[Blowever, in a 2012 survey, 53% of

participants had never used condoms [51]. Thisystlgb showed a decline in condom use over
time. In 2012, 68% of 15-24 year old males repohading used a condom during their last
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sexual encounter, versus 85% in 2008. Condom usa@men aged 25-49 also decreased over
the same period, from 44% to 36%.

Voluntary medical male circumcision

Voluntary medical male circumcision (VMMC) is onktbe most powerful and cost-effective
HIV prevention tools at hand. Three randomised ratied trials conducted in South Africa,
Uganda and Kenya provided evidence that VMMC igaife in reducing woman-to-man
transmission [85-87]. In a pooled analysis, VMMCsw&own to reduce HIV acquisition by
heterosexual men by between 38%and 66% over 24hs\{B8].

VMMC is now practiced in countries with extremelglh prevalence rates where few men were
circumcised traditionally [1]. South Africa scalédp in 2010, driven by a broader intervention
of the WHO and the UNAIDS to encourage VMMC in pitip countries [89]. It has been
mostly well received by the population, as evidehioea study conducted in a rural community
in KwaZulu-Natal province in 2005 (51% of uncircused men and 68% of women favoured
male circumcision of themselves or their partnf8), and in a study conducted in the Western
Cape province in 2015 (89% of participants beliesecumcision was an acceptable practice)
[91]. The 2016 circumcision rate remains stablergh Iready with 50-79% of eligible men
reached nationally [1].

Treatment of sexually transmitted infections

Substantial evidence exists from observationalistuduggesting an increased risk of HIV
acquisition when infected by curable sexually traiited infections (STIs) and genital herpes
[92, 93]. Based on such observations, multiple oamded clinical trials have investigated
treatment of those infections to reduce HIV trarssion and acquisition, however none showed
any significant effect [94].

Yet, as compelling biological and epidemiologicaidence that STIs are co-factors for HIV
acquisition and transmission remain [95], and Sartcbute largely to the global burden of
disease in South Africa [96], the national stratqgan for HIV and AIDs also includes STI
management [53].

Safe blood transfusion and clean injection equipmen

HIV can be acquired through blood exchange, eithemreceiving a contaminated blood
transfusion or by exchanging used syringes witaadted individuals.

Progress towards improving safe and adequate ssppfi blood is being made worldwide.
Between 2010 and 2015, two cases of HIV transmissiere recorded in blood transfusion in
South Africa. Since then, no case were reportefl [97

The importance attributed to unsafe medical ingediin the transmission of HIV in sub-
Saharan Africa has been minimized by the enormttestaon given to sexually transmitted
HIV [98]. In 2008, studies in South Africa highligdd cases of HIV transmission in children
receiving immunizations in public health facilit@sterviews with health care workers reported
reusing syringes [99]. Current South Africa effaidseliminate re-use of syringes focus on
programs to improve providers’ practices and suipiher procurement of appropriate injection
commodities [100].
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Harm reduction efforts such as opioid substitutibarapy (OST) and needle and syringe
programs have shown to be effective at reducingiHIpeople who inject drugs [101]. Despite
the large numbers of people who inject drugs aediph risk associated with injecting drug
use, coverage and access to those services resungptimal [102]. In South Africa, it is
estimated that there are 67,000 PWIDs [103] andHit prevalence among them is 19.4%
[104]. To date, no government-funded needle andggmprogrammes or OST for people who
inject drugs exist in the country and the cost 8ffGnedications remain very high [105].

HIV vaccines

Research into a preventive vaccine to reduce stibideyp of HIV-negative individuals had
been under way for the last twenty years and coesirf106, 107]. Most vaccine prototypes
developed until now have proven to be ineffectiveabbest partially effective - VAX004
(North America and the Netherlands [108], VAX003&iland) [109], Step (North and South
America, the Caribbean and Australia) [110], PhdiniBouth Africa) [111] and HVTN 505
(USA) [112].In a large RCT in Thailand (n=16,402), the RV144crae trial showed a slight
vaccine efficacy of 31% (95% CI, 1.1 to 52.1) af3eb years [56]. To date, this remains the
only vaccine trial to demonstrate some protectigairasst HIV acquisition. Two phase-2b
vaccine trials are currently enrolling participanthiey evaluate the safety and efficacy of
vaccine candidates in reducing HIV infection in weam (HVTN 703/HPTN 081)
(ClinicalTrials.gov Identifier: NCT02568215) or memho have sex with men/transgender
women (HVTN 704/HPTN 085) (ClinicalTrials.gov Idérer: NCT02716675).

In 1999 the South African government established3Sbuth African AIDS Vaccine Initiative
to co-ordinate and support the development anchtesf HIV vaccines in South Africa. In
2013, such initiative was included as a lead pnogna of the South African Medical Research
Council [113]. It currently funds 10 projects [114]

1.2.2.3.2 ART-based biomedical tools to prevent HIV acquasiti

Studies have shown that ART could be used not lyliIV-positive individuals to improve
their own health but also by HIV-negative indivithito prevent them from acquiring HIV.

ARV for post-exposure prophylaxis

The use of ART after being potentially exposed #/ Hbo prevent becoming infected is
commonly known as Post-exposure prophylaxis (PHER).evidence base for PEP rely heavily
on preclinical data and cohort data (mainly follogrbccupational injury) [115]. It is unlikely
that this will change considerably, as randomidediss of different drug regimens for PEP
are not feasible owing to the complexity of expeslow event rate, and inability to ethically
have a placebo group.

The need in South Africa for PEP cannot be undenastd. As the country has the largest
number of people living with HIV and high ratessefkual violence, sizeable numbers of people
are at risk of being infected with the virus [11BEP has been available in South Africa since
the 1990s [117]. Understanding of how effectiveah be has been growing both amongst
health providers and people who may need it. Howesgein other countries, compliance with

the PEP drug regimen remain one of the biggesterigeds [118].
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ARV for pre-exposure prophylaxis

Pre-exposure prophylaxis (PrEP) is the use of ARMgsl by HIV-negative people before
potential exposure to the virus to reduce thek oisHIV infection. Proof-of-concept that PrEP
protects against sexual HIV acquisition in both médm have sex with men and heterosexual
populations at high risk for acquiring the virusshaeen demonstrated in four clinical trials -
CAPRISA004 [119], iPrEx [120], TDF2 [121], and Partner&Pr{122]. Reduction in relative
risk (RRR) of HIV seroconversion ranged from 39-7&2the intention-to-treat comparisons
and 90-92% among those using the study medicatomeasured by levels of drug in blood.
The efficacy of continuous PrEP has been confirmatle PROUD study [123]. The efficacy
of intermittent PrEP has been shown in the IPERG#My [124] and the HPTNO67/ADAPT
study did not show significant difference in HI\€idence between continuous and intermittent
PreP [125]. Importantly, however, two trials - FEMEP (testing Emtricitabine / Tenofovir)
[126] and VOICE (testing Tenofovir and daily tenafogel) [127]- failed to demonstrate HIV
protection with PrEP, with low adherence to daibe wf PrEP the leading hypothesis for lack
of efficacy. The PrEP was well tolerated in alldsés, and the evolution of HIV drug resistance
has been low. Compensatory increased sexual riskvimur was not observed in recent studies
[128].

South Africa became the first country in sub-Sahdfica to fully approve oral PrEP. In June

2016, PrEP was rolled out in 11 selected clinics pmovinces. In November another clinic was
added, to create a total of 12 implementing site€20i16 [129]. The model is initially intended

for sex workers, who have the highest HIV prevageimcSouth Africa and face high levels of
stigma and discrimination [130].

1.2.2.3.3 ART-based biomedical tools to prevent HIV transioiss

Research has shown that ART used by HIV-positidéviduals not only improve their own
health but also prevent them from transmitting HRésearch has shown that ART can reduce
the amount of virus (viral load) in the blood aridey bodily fluids (such as semen, vaginal and
rectal fluids or breast milk) to undetectable lsyahd that there is a dose-response link between
viral load and HIV transmission [131].

ART to prevent mother-to child transmission

HIV can be transmitted from the mother to her childing pregnancy and birth through blood,
or postnatally through breast milk. There is maugtevidence from randomized trials of the
safety and efficacy of ART in preventing HIV transsion from an infected mother to her
child, where the mother is undergoing treatmen2]13

WHO recommends lifelong ART for all pregnant anddst-feeding women living with HIV
[133]. In 2001, the South African government wadeoed by the court to develop a fully
capable and effective national programme to reduc¢her-to-child transmission by the
following year. The government challenged the couder, but was unsuccessful. In 2002, the
national Prevention of mother-to-child transmissedIV (PMTCT) programme commenced
[134]. Since then, huge progresses have been rbadging the risk of infant HIV infection
down to 1.4% in 2015 [135].
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ART to prevent HIV individual transmission among seodiscordant couples

The preventive effect of antiretroviral (ARV) drugs HIV transmission among serodiscordant
couples where the infected member is undergoingtrtrent has been documented in 11
observational studies (Figure 13) [136]. Rates IM-lH transmission to partners were generally
higher in low-income than high-income countriess$tble explanations included differences
in methodology, rates of monogamy, rates of cirasion, differences in the stage of the HIV-
1 epidemic or the proportion of symptomatic capasterns of sexual behavior, prevalence of
other STIs, and variations in viral strains. Théyaiandomised trial, which was multicentre
(HPTN 052) and recruited 1763 stable serodiscordanples from nine countries, including
South Africa, reported initial findings in 2011 [2]3HIV infected individuals with CD4 counts
between 350-550 cells/nfmand in a stable relationship with an uninfectedtirea were
randomly allocated to receive ART immediately (gdHherapy) or delayed until CD4 count
decreased below 250 cells/or development of clinical symptoms (deferred &pg). The
result of this study was released early becauseledr efficacy of ART in preventing
transmission in the early therapy arm. The updegsdlts published in 2016 showed that the
efficacy of ART in preventing transmission to selqpartners was durable. Out of a total of 46
linked seroconversions, three occurred in the @hdyapy group after a median follow up of
5.5 years amounting to a risk reduction of 93%;+H®&07 (95% CI 0.02-0.22) [137].
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Figure 13: Forest plot summary of HIV-1 incidence ate estimates per heterosexual

partnership for ART-stratified studies, with 95% confidence intervals [138].

The first row for each study denotes couples whizgandex was receiving ART (forest plot boxeslure)) the
second row denotes couples with no ART receivedsffplot boxes in red). Size of boxes is propogido
number of couples, except for Watera et al 2009%uitivan et al 2009, which do not provide thesadBaeten*
et al refers to ART for the initially uninfectedrpeer rather than the index (pre-exposure prophidpand is
shown in the figure but has not been included & shmmary estimates. Inc indicates per partnerstiig-1
incidence rate per 100 person-years; n, numberldf-Hdiscordant couples; NR, not recorded in pudgiion; X,
number of HIV-1 transmitting couples.

Based on the accumulating evidence, the Swiss cesnoni for HIV/AIDS authored in 2008 a
statement to say that HIV+ individuals, on effeet&RT, with undetectable viral load for at
least 6 months and without STIs, are sexually mbeetious [139]. Later on, WHO
recommended treatment for all HIV+ individuals aradiscordant couples in 2012 [140] and
for all people living with HIV in 2015 [8]. SouthfAca has been among the first countries in
Africa to formally adopt this policy in Septembdd1B, marking a major policy shift that will
move the world faster towards the global 90-90+8@timent target [141]. Yet, preventive
benefits of ART would only be obtained if PLWH tatteeir medication as prescribed, and
regularly visit health centres to monitor theiralifoad and make sure they stay undetectable.
The population benefits of ART to prevent transmigsgemain to be proven.
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ART to prevent HIV transmission at population-level

There are various levels of evidence of UTT effemiess. First, mathematical models suggest
that with universal, repeated screening for HIMidentify infected persons as early as possible)
and immediate treatment for all HIV-positive persothe epidemic could be overcome in 30
to 40 years’ time in such countries as South Afridze first model was developed by Granich
and colleagues in 2009 [11] (Figure 14). It reqdiipeople being tested yearly for HIV, and
universal treatment for all HIV+ individuals. Sintleen, multiple studies have modeled the
population impact of UTT [10]. They agreed on theventive effect of the increase of ART
coverage on HIV incidence and that the impact wasable. A more recent model using
STDSIM, calibrated to the actual data in the sudiratit in which my PhD research was done,
showed that it would be possible to reduce prevaldrom a peak of 24% in 2015 to 14% in
2040 and incidence from 2.6/100 person years if©201.5/100 person years in 2040 if ART
is started at CD4 count350 cells/mm [142].
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Figure 14 : HIV incidence (A), prevalence (B), andnortality (C) and the incidence (D),

prevalence (E), and mortality (F) of people placedn antiretroviral therapy (ART) [11]

Data are proportions of adolescents and adults atfegears and older. Left panels, A-C, show HI\deoce,
HIV prevalence, and mortality under the three sc&rsa In B, data points with error bars give esti@a
prevalence of infection in adults derived from ®oAfrica antenatal clinic data.35 Right panels, D-$how
incidence of ART—ie, the rate at which people séRT—the proportion of people receiving ART, ara th
mortality in those receiving ART.
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Then, ecologic studies have shown that the increftiee use of ART was associated with a
decrease of new diagnoses of HIV [143-146]. Othetiss did not show such ecologic relation
(United Kingdom, Australia, USA, and Netherlands3T-150]. A cohort study undertaken in
the area of my PhD research has shown that theea®erof the individual risk of HIV
acquisition was associated with an increase oARE coverage in the nearby community [6].
It estimated that an HIV-uninfected individual lg in a community with ART coverage of 30
to 40% was 38% less likely to acquire HIV than someeliving in a community where ART
coverage was <10%. This is the only study to hénsve an association between an increase
in ART coverage and a decrease in HIV transmissioaal-life setting at the population level.
Other cohort studies have shown no decrease ofittidence on the study period [151].

Finally, several randomized controlled trials (RThave been launched in the previous five
years to investigate the effectiveness of UTT & ¢gieneral population and among selected
populations in sub-Saharan Africa (i.e., POpARTSwuth Africa and Zambia, TasP ANRS
12249 in South Africa, BCPP in Botswana, SEARCHKenya and Uganda and MaxART in
SwaZiland) (Figure 28). Overall, over a millionméople were enrolled in those trials. Apart
from the ANRS TasP trial, which has reported itsmfimdings, the others are still in progress.
The more in-depth analysis of the content of theis¢és forms part of my PhD work (see
Chapter I11)

1.2.3. Funding of the response to the HIV/AIDS epidemic

At the end of 2015, US$ 19 billion was investedhr AIDS response in low- and middle-
income countries, with domestic resources consigui7% of the total resources [1]. Recent
updated UNAIDS estimates indicate that US$ 26.Robilwill be required for the AIDS
response in 2020, with US$ 23.9 billion require@@30 [1].

South Africa largely funds its HIV and AIDS programas domestically, only receiving 20% of
its HIV funding from external sources [72]. HoweMeased on its National Strategic Plan 2017-
2022 targets, the gap between funding requirenamsavailable funding for HIV is expected
to grow. This is due in part to the country’s melthcome status which is leading to a reduction
in funding from external donors. Its commitmenétwol people who test positive for HIV onto
treatment immediately after diagnosis may also tveca factor [69]. In recent years South
Africa has been working hard to negotiate bettécrgsr for ARVS, having previously been
paying more than most other low and middle incormentries despite having the world’s
largest procurement programme. In 2013, througloeeraompetitive bidding process, South
Africa managed to reduce the cost of buying ARV#lowest price anywhere in the world.
This resulted in a 53% reduction in spending on ABTSouth Africa [69]. Mathematical
models suggest that, the most recent South Afdlitihtreatment guidelines recommending
the provision of ART to all individuals diagnosedtM-positive may significantly reduce costs
while reducing the HIV burden [152].
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1.3. The HIV care cascade

1.3.1. Framework of the HIV care cascade

1.3.1.1. Definition and international targets

Over the past decade, the concept of the “caschdare” has become a standard way to
monitor HIV care programmes [153-155]. It descrilles consecutive stages through which
people with HIV pass, including HIV testing, knowtge of HIV status, linkage to initial care,
long-term retention in care and treatment adheréRpire 15). Because each stage in the
cascade depends on the previous stage, missirgjagewill in general result in failure to fully
benefit from ART. The cascade has helped quaniggds of patients from care, identify the
points of greatest attrition [156, 157], highligigithat they differ from country to country and
even within the same country, depending on factah as the demographic profile of the
population [158, 159]. At population level, failuadong the cascade results in excess deaths
[160, 161], missed opportunities for preventing usdxtransmission of HIV [131], and
substantial economic and social costs (e.g. prodiyciosses, increased healthcare costs,
households impoverishment) [162, 163]. As evideswgporting earlier ART initiation and
treatment as preventi@ccumulates, identification of failure points alotige cascade is
becoming more important in order to characterizes¢hbottlenecks for the purpose of
prevailing them.

To guide the efforts towards closing up the gaptheécare cascade, UNAIDS developed in
2014 the 90-90-90 targets for 2020, namely tha2®@30, 90% of all people living with HIV
will know their HIV status, 90% of all people withagnosed HIV infection will receive ART
and 90% of all people receiving and sustaining ARIT have viral suppression [9]. The 90-
90-90 targets aim for a decrease in new HIV intewiby nearly 90%, and AIDS-related deaths
by 80%, by 2030 (Figure 16). UNAIDS estimated that2015 in the world, 60% of people
living with HIV knew their HIV+ status, 46% of thesvere on ART and 38% of those on ART
were virally suppressed (Figure 15). As each cquaitns to compute those cascade estimates,
it is important to note that, even though they pneévaluable information for planning effective
interventions, they do not capture entirely thdityeaf the situation. The cascade appears as a
linear process, and the reality is rather thatvididials are cycling in and out of cdB9]. As a
consequence, improvements at each stage of thadsas€ care should also be informed by a
thorough understanding of the dynamics of care.
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Figure 15: Gaps in the HIV care cascade in 2015 [$8

The measure of the number of people who know kh¥irstatus was derived from data reported by 87ntoes

accounting for 79% of the people living with HI\¢lghlly. The measure for the number of people wigipsessed
viral loads was derived from data reported by 8@uminies. Globally, 22% of all people receiving AREre

reported to have received a viral load téstlV-1 RNA <1000 copies/ml
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1.3.1.2. Target 1: HIV testing

HIV testing and counselling is the first cruciastof the cascade of care. Individuals who are
unaware of their positive HIV status will remaintoaf care with consequent increased

morbidity and mortality and would be more likely transmit the virus to sexual partners as
they would not be on ART coupled with reported @aged risk in sexual behaviour [164].

However, despite high HIV burden in sub-SahararncAfrtesting coverage is low, particularly

among young adults and men. In 2013, an estimékt&e af women and 83% of men in sub-

Saharan Africa had never been tested for HIV [165]

Research has shown that deterring uptake of HlWntgsncludes a low perception of risk,
concerns about confidentiality and fear of disctesatigma and discrimination , all factors that
have been suggested as explanations for the Idimgesites in sub-Saharan Africa. Gender
inequity that leaves women economically dependentmen may undermine the ability of
women to seek HIV testing [166, 167]. Several styags have proven successful to increase
the number of people who know their HIV positivatss, including the use of community
opinion leaders, home-based family delivered cadlingeand testing, provider-initiated
counselling and testing, and community-level collimgeand testing. Additionally, assistance
with disclosure and partner testing, or the advarese of counselling and testing for couples
can help identify partners who are infected anaeed of treatment or who are not infected and
in need of protection [168].

1.3.1.3. Target 2: Linkage to care and ART initiation

Failure to initiate timely HIV care after diagnossscommon. Longer delays in linkage with
medical care are associated with greater likelinafqutogression to AIDS by CDA4 cell criteria.
Similar to individuals with undiagnosed infectiot$lV-infected individuals not engaged in
care pose a greater risk of ongoing HIV transmis§i®9]. In 2012, in sub-Saharan Africa, it
was estimated that only 57% of those diagnosed ptsitive have linked to care [170]. The
majority of them started ART within one month.

Barriers to linkage to care include transport cadittance to clinics, concerns about disclosure
and stigma, staff shortages, long clinic waitingpes, male gender and younger age [171].
Several approaches have been taken to reduce lostsesen HIV testing and entry into care,
including health system interventions (e.g. intéigrain the setting of antenatal care); patient
convenience and accessibility (e.g. point-of-ca4@ount testing with immediate results,
home-based ART initiation); behaviour interventioasd peer support (e.g. improved
communication, patient referral and education) iacdntives (i.e. food support) [172].

1.3.1.4. Target 3: Viral suppression

HIV-positive individuals who enter into medical eand initiate ART are encouraged to retain
in care and adhere on ART, meaning continuoushagagvith the healthcare system and
comply with their prescribed treatment regimen.o®pengagement in care is associated with
poor health outcomes including an increased riskesfeloping opportunistic infections, an
increased risk of viral resistance for those wh@tART intermittently, and an increased risk
of mortality [173]. Additionally, individuals whora not on ART contribute to ongoing HIV
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transmission in the community. As ART coverage @ases worldwide, modelling studies
suggest that people currently or previously on AdRg likely to play an increasingly large role
in HIV transmission. Indeed, while ART greatly reds transmission risk, transmission has
been observed to occur from people receiving ARJgibat an extremely low rate [174], and
it is plausible that the rate of transmission Wi higher among people not part of research
cohorts [175]. A systematic review in sub-SaharéimcaA showed that the proportion of patients
retained in pre-ART care was 45% when CD4 eligipilhreshold was 200 cells/nifi70].
Another systematic review in sub-Saharan Africanstbthat viral suppression (Viral load <50
copies/mL) among individuals eligible for treatmaifier 12 months of ART was 76% [176].

A meta-analysis involving 37 qualitative and 47 wfitative studies on barriers and facilitators
to adherence identified fear of disclosure, contami substance abuse, forgetfulness,
suspicions of treatment, complex ART regimens, Ipdhburden, decreased quality of life,
work and family responsibilities, falling asleepaccess to medications as the main adherence
barriers [177]. Interventions that improved botthex@nce and clinical outcomes have been
shown to address the patients’ beliefs as welltasrgractical issues that facilitate or hinder
their ability to adhere. Examples include adhereroenselling, a once-daily regimen
(compared to twice daily), text messaging, web-Basmnitive behavioral intervention; face-
to-face multi-session intensive behavioral intetiers, and nurse-delivered home visits
combined with telephone calls [178]. As individudts not adhere to ART, they contribute to
ongoing HIV transmission in the community.

1.3.2. The HIV care cascade in South Africa

In South Africa, a national study was conducte@®i2 to characterize engagement within
HIV care [179]. It is estimated that less than dmed of adult males over the age of 15 have
ever tested for HIV. Among 6,4 million people ligirwith HIV, an estimated 3,3 million
persons (52%) accessed care and 34% were on ARile Wial suppression rate was 73%
among the treated population, the overall percentdgersons with viral suppression among
the HIV-infected population was 25%, correspondiagpotentially 4,5 million infectious
persons (Figure 17). Males and the sexually acfise49 year age-group had poorer
engagement in all stages of creo].
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Figure 17: Engagement in care in South Africa, 201fadapted from [179])

In 2014 and 2015, a cross-sectional survey wasumed in a high-burden district of the
KwaZulu-Natal province in South Africa, close taethasP trial study area, to assess the 90-
90-90 targets achievements [180]. It was estim#tatinone of the targets: among the 9,812
participants enrolled, 60% knew their HIV-positis&atus, and 70% of them were on ART
(Figure 18). While viral suppression rate was 88%o@ag the treated population, the overall
percentage of persons with viral suppression antloadH1V-infected population was 53%.
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Figure 18: Engagement in care in a cross-sectionsiirvey conducted in uMgungundlovu
district, KwaZulu-Natal, South Africa, 2014-2015 (r=9,812) [180]

Percentages are based on the number of HIV-posi@aple and are population weighted. ART=antireinalv
therapy. WAmong participants who tested HIV-positimong participants who knew that they were HIV-
positive, ®Among participants who were on ARPAmong all HIV-positive participants, irrespectivé ART
status.
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CHAPTER Il
PhD FRAMEWORK

In this chapter, we describe the problem from wiini$iPhD research stems, the main objective
as well as the geographical, institutional and paognatic settings in which my research was
embedded.

47



2 PhD FRAMEWORK

2.1. Problem

For now, the hypothesis that UTT strategies hasigRificant impact on the HIV epidemic at
the level of a whole community is based on mathemlatmodelling estimations. To achieve
the full potential impact of UTT, it requires tharde-scale implementation of health
interventions that participate in maximizing theveage of HIV testing, effective linkage and
retention in care, rapid access to and initiationART, and strong adherence for viral
suppression. Given the unprecedented HIV servipgska rates required, pressing research
guestions need to be answered on the feasibilitgemability, cost-effectiveness and
sustainability of the UTT interventions [2]. Suahdence would be key to guide future policy
planning and practice, by providing evidence fotimmpl wide scale implementation of UTT
strategies in the routine health system.

My doctorate offers to answer some of those questibfocused my work on three gaps of the
scientific literature, using the TasP trial as &areple:

e First, as there is neither “UTT gold standard” g&y, nor “all-inclusive package of UTT
interventions”, it is unclear how the UTT concepisibeen understood, defined and
implemented in various contexts.

e Itis also unknown how HCWSs exposed to UTT undedtand claim ownership over
UTT strategies.

* Finally, it is also unknown how individuals expodedJTT react to the integration of
those innovative interventions in their care rogtin
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2.2. Objectives

2.2.1. General objective

To provide an understanding of the implementatibd®T in sub-Saharan Africa, with the
example of the ANRS 12249 TasP (TasP) trial in Bédtica.

2.2.2. Specific objectives

- Specific objective 1: To characterize and complaeedTT approaches of the five UTT
population-level randomized trials in sub-Saharé#mcA including the TasP trial

- Specific Objective 2: To describe the experienases perceptions of HCWs on the
feasibility and acceptability of the UTT strateggveloped and used in the TasP trial

- Specific Objective 3: To analyse the care pathwayseople living with HIV within
the UTT care of cascade of the TasP trial
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2.3. PhD setting

2.3.1. Institutional setting

2.3.1.1. Infectious diseases in lower-income countries mefedeam — Bordeaux
Population Health

My PhD was conducted within the French researcim teamed “Infectious diseases in lower-
income countries” (IDLIC), part of the Bordeaux Rgiion Health research centre Inserm
U1219 (ttp://www.bordeaux-population-health.center/emfteanfectious-diseases-in-lower-
income-countries-idlig/ The team is currently directed by Dr Xavier Aargit. The research
team focuses on a variety of diseases in varioagrgehic locations with an important focus
on HIV/AIDS in Africa. It has a strong relationshipth Ivory Coast through the international
epidemiological database to evaluate AIDS (leDEAWNest Africa (US NIH) and the French
ANRS clinical trial unit for lower-income countri¢BIEREVA). It also has a strong partnership
with South Africa thanks to the Africa Health Res#alnstitute (AHRI).

Both of my PhD directors develop their researctninithe IDLIC team. Joanna Orne-Gliemann
is a public health, research scientists, co-superwf the “International Health” Master degree
at the Bordeaux School of Public Health (ISPED)e 8b-coordinated the TasP trial. Her
research interest encompasses human sciences @at egmdemiology on themes such as
HIV/AIDS prevention and care, multi-morbidity, meth and child health, sexual and
reproductive health, gender and social relatiorsshiprancois Dabis is a Professor of
Epidemiology at the Bordeaux School of Public Heale is the former IDLIC director and
current director of the French National AgencyAdDS and Viral Hepatitis Research (ANRS).
He was the co-principal investigator of the Tas#.tHis research interests notably encompass
the public health challenges of HIV prevention arate (prevention of mother-to-child
transmission in Africa, prognosis of antiretrovitedated adults and children in France and
West Africa and more generally operational researciHIV programs and their outcomes,
universal test and treat in South Africa).

2.3.1.2. Africa Health Research Institute

The PhD research was embedded in the researchaagetia Africa Health Research Institute
(AHRI) (formerly Africa Centre for Population Hehlt (https://www.ahri.org. AHRI is a
Wellcome Trust-funded research institution afféi@to the University of KwaZulu-Natal. The
director is Pr Deenan Pillay. It carries out pofiolabased demographic and health surveys in
an area of the sub-district known as the Populdhtervention Platform Study Area (PIPSA)
which measures 825 Kwith a mid-year population of 151,441 in 2015 (FgA1). The PIPSA
was implemented in January 2017 as a newly expamdedrch platform combining the former
AHRI HIV surveillance area [181] and the TasP taeta.
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2.3.2. PhD research field

My PhD work was conducted in Hlabisa health sultridis uMkhanyakude district, in northern
KwaZulu-Natal province, South Africa, and embeddedhe research agenda of the AHRI
research institute (Figure 19). Hlabisa health diskrict is an area of 1,430 Knwith a
population of approximately 248,000 [20]. The mayoof the community lives in scattered
homesteads that are not concentrated into villageempounds (Figure 20). It is one of the
most deprived areas in South Africa, with 43% unleympent and only 37% of the population
having access to piped water inside dwellings [20].
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Figure 19: Map showing location of Hlabisa sub-distct within South Africa
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Figure 20: Hlabisa sub-district (Photo credit: Africa Health Research Institute)
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Hlabisa health sub-district is a prime example afral district with a huge burden of morbidity
and mortality attributable to HIV [21]. The crudé\Hncidence in the AHRI HIV surveillance
area in the period 2004-2011 was estimated atr&@8infections per 100 person-years (95%
Cl 2.50-2.77) in people 15 years and older [22}inkated HIV prevalence was 29% in 2011
for those aged 15-49 years [23]. One of the maatures of the current local health system is
the decentralization of primary health care [24]efie are currently 17 local clinics in the area
(Figure 21). Nurses are in charge of the clinic agament, including the ART programme
(national program for Nurse-initiated managememRT [NIMART]). A medical doctor from
the unique sub-district local hospital is expediedisit each clinic once a month. Besides, a
network of community members exists in a few amddle sub-district to visit people’s home
and provide basic health services such as coumgédir linkage to HIV care. They are referred
to as community care givers (CCGs). At the timmuifation of my research, the ART coverage
within the demographic/HIV surveillance area wa%c3af all HIV-infected individuals [22].
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Figure 21: Map of Hlabisa sub-district showing loc&ion of the primary health care clinics
The black cross indicates the Hlabisa district htadp The green cross indicates the Africa Healtbss@arch
Institute (AHRI). The red crosses indicate primhealth care clinics. The grey shaded area repres#r HIV
surveillance area of the AHRI. The stripped argaresents the ANRS 12249 TasP trial area.
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2.3.3. TasP trial

The rationale of the TasP trial was based on thaetmeveloped by Granich and colleagues in
2009 [11]: “Testing of all individuals of a commuwi followed by initiation of ART of all
individuals diagnosed HIV positive will lead to tlkad of the epidemic in the next 10 to 30
years”. The TasP trial was a two-arm cluster randedtrial implemented between March
2012 and June 2016 in 22 clusters (2 x11) to inyast the impact of population ART on HIV
incidence (Figure 22) [19]. The TasP trial was aartdd in communities outside of the former
AHRI HIV surveillance area on the northern sideillastrated in Figure 21.

The trial had two main components (Figure 23):fite¢ was a population-based home survey
comprising the offer of six-monthly home HIV tegjimsing rapid test technology and the
referral of those identified HIV-positive to theatrclinic in their cluster (Figure 24) while the
second was related to the clinical care of HIV-pesiindividuals who linked to the trial clinics
following referral (Figure 25). At the time of refal, HIV-positive individuals were either
newly diagnosed or already knew (and reportedy tatus to be HIV-positive. Some of the
latter individuals were receiving ART from the Hisd public ART programme (Figure 26).
ART-naive HIV-positive adults in the interventiommawere offered immediate ART initiation
upon enrolment in trial clinics. The HIV-positiveudts in the control arm were offered ART
according to the prevailing national guidelines @3350 cells/mm, WHO stage 3 or 4 disease
or drug-resistant TB) [25]. In January 2015, followrevised WHO guidelines, the new South
African national department guidelines recommendmgation of ART at a CD4<500
cells/mn? was adopted in the control arm of the trial [26]ditionally, from May 2013, phone
and home-based support for linkage to trial climes offered to individuals not linked to care
within three months after referral (Figure 27).
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Figure 22: Map of the ANRS 12249 TasP trial cluster showing the location of the trial
specific clinics

The TasP trial clinics are represented with vekiaens. Pink and yellow areas respectively repitasantrol and
intervention clusters.
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Figure 23: Description of the main components of th ANRS 12249 TasP trial (March
2013 — June 2016) [19]
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Fige24: These health care workers offer HIV teshg to a participant to the ANRS 12249

TasP trial at her home (Photo credit: Africa Health Research Institute)

Figure 25: Trial clinic of the ANRS 12249 TasP trid (Photo credit: Africa Health
Research Institute)
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Figure 26: Government clinic of the Hlabisa healthsub-district (Photo credit: Africa
Health Research Institute)

Fgure 27: These health care workers visit homes gfeople who did not link to care or
didn’t retain in care in the ANRS 12249 TasP trialto offer them support (Photo credit :
Africa Health Research Institute)
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CHAPTER Il
RESULTS

The following chapter presents the background, oushand results of the PhD original
research. It is articulated in three parts: (ijestd the UTT research in sub-Saharan Africa, (ii)
views of health care workers regarding UTT, (iaye trajectories of people living with HIV in
a UTT strategy. For each of them, manuscripts e published, are under revision or are

being prepared. Some of these original work hawe deen presented in national and
international conferences.
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3 RESULTS

3.1. State of the UTT research in sub-Saharan Africa

The key findings of this study are currently in thmal stages of revision of a manuscript prior
to publication in the Journal of the InternatioAdDS Society. The submitted manuscript is
entitled “Comparative assessment of five trialsioifversal HIV testing and treatment in Sub-
Saharan Africa”. It is included at the end of thestion.
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3.1.1. Background

The evidence of the impact of ART on reducing Hitg&htsmission at the individual level [7]
brought researchers to put forward the hypothbsisART could help contain the epidemic by
reducing contamination risk for non-infected pessanpopulation-level. Mathematical models
suggest that universal and repeated HIV testing immediate treatment for all HIV-positive
persons (Universal Test and Treat strategy, [UT6DId overcome the HIV epidemic in 30
years in such countries as South Africa [10, 11, $&veral randomized controlled trials
(RCTSs) have been launched in the previous fives/Eaprovide empirical evidence for optimal
wide scale implementation of UTT interventions ifmnoke communities [182]. They are
conducted in countries with some of the world’shiast HIV prevalence rates: POpART in
South Africa and Zambia, TasP ANRS 12249 in Sodutica BCPP in Botswana, SEARCH
in Kenya and Uganda and MaxART in SwaZiland (Fige#¢. As there is yet no « UTT gold
standard » per say, their results will be key tlgduture policy planning and practice of UTT
in the context of the day-to-day realities facechkeglth systems and communities. In order to
facilitate joint analyses that can inform publidipp and resource allocation, the investigators
of those studies agreed to collaborate as the Wsdl&est and Treat Trials Consortium @Y.

SEARCH

®
BCPP/YaTsie

® MaxART

® HPTNO71 (popART) ﬂ

i ® ANRS 12249 TasP

Figure 28: Map of the countries of implementation bthe five Universal-Test-and-Treat
studies in sub-Saharan Africa

3.1.2. Objective

The main objective of this work was to describanpare and contrast the contexts, research
designs, intervention packages, themes exploredadagtations, that characterize the five
ongoing large-scale studies on UTT in Southernkastern Africa.
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3.1.3. Methods

We conducted a comparative assessment of the risls tising data extracted from study
protocols and collected during baseline studiet) aaditional input from study investigators.
We organized differences and commonalities actossrials in five categories: trial contexts,
research designs, intervention packages, trial ¢iseand adaptations (Figure 29).

1. Screening for essential study characteristics in various data sources:

National surveys data (e.g. national

HIV prevalence surveys, national Input from study investigators
Demographic and Health surveys)

Trial protocols , trial amendments,
study baseline data

2. Choice of the relevant study characteristics to be compared. Organization in five categories:

Trial contexts Trial research methodologies Trial intervention packages
Key demographic and socio-
economic characteristics of the Trial design, primary outcome, Services delivered in the trial
trial populations, available health populations and other intervention and control arms as

services, HIV epidemiological methodological considerations well as national standard of care
profiles of trial areas

Trial themes Trial adaptations
Areas of interest of the trials and data collected for Plodiicaunsotihe waleeieiyandinen gl

during the conduct of the trials, especially in response
secondary outcomes : .
to evolving treatment guidelines

3. Interpretation of the differences and commonalities across trials.

Figure 29: Methodological details of the comparatie assessment of the five ongoing large-
scale studies on UTT in Southern and Eastern Africa
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3.1.4. Principal results and discussion

All five studies were conducted in a diversity ot®l, demographic, economic, political and
health systems settings. As part of their UTT etis, they all offered immediate ART
initiation to trial participants, almost systematlg including community-based HIV testing
and more rarely including other biomedical intemi@ms such as voluntary medical male
circumcision. By highlighting the extent of thosesmhrities across trials as well as the
specificities of study designs, our analysis presigolicy-makers and program planners with
a comprehensive overview of the trial charactasstivhich are likely to affects the results of
the implemented UTT strategies and challenge futareparisons of trial findings. For now,
only the TasP trial yielded final results. It didtrdemonstrate an effect of offering immediate
ART on HIV incidence [183]. In this rural South Afan study setting, such result highlights
linkage to care as the main bottleneck to UTT imq@atation. As it happens, the SEARCH
trial, still ongoing, recently reported having ngatoubled HIV viral suppression within their
study population over two years (from 44.7% to &B).2surpassing the UNAIDS 90-90-90
targets [184]. As we discuss in the paper, themedg systems and processes of UTT care
models that are being field-tested in the triats@n the forefront of large-scale practice. Only
a careful analysis of the evidence of their immacthe HIV epidemic will allow to efficiently
prepare health systems and communities to maxithie impact in countries with some of
the world’s highest prevalence rates.

3.1.5. Role of the PhD candidate

Together with my PhD directors, | participated mitiating the UPC consortium in January
2015. | wrote the proposal for this first collabibra work that | was designated to lead. In the
following year and a half, | coordinated the gaitgrof trial information via emails (twice
monthly). Then, pairing with my PhD director Fraisgz®abis, | led monthly teleconferences
as well as a half-day meeting prior to the manpsstibmission.
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Trial registrations

*The Universal Test and Treat Trial Consortium (UTC) is composed of the teams of five ongoing trials: the BCPP trial (ClinicalTrials.gov NCT01965470, https://clini
caltrials.gov/ct2/show/NCT01965470), the MaxART trial (ClinicalTrials.gov NCT02909218, https://clinicaltrials.gov/ct2/show/NCT02909218), the HPNTO71 trial
(PopART trial) (ClinicalTrials.gov NCT01900977, https://clinicaltrials.gov/ct2/show/NCT01900977), the SEARCH trial (ClinicalTrials.gov NCT01864603, https://clinical
trials.gov /ct2/show/NCT01864603) and the ANRS 12249 TasP trial (ClinicalTrials.gov NCT01509508, https://clinicaltrials.gov /ct2/show/NCT01509508).

and

Abstract

Design: Universal voluntary HIV counselling and testing followed by prompt initiation of antiretroviral therapy (ART) for all
those diagnosed HIV-infected (universal test and treat, UTT) is now a global health standard. However, its population-level
impact, feasibility and cost remain unknown. Five community-based trials have been implemented in sub-Saharan Africa to
measure the effects of various UTT strategies at population level: BCPP/YaTsie in Botswana, MaxART in Swaziland, HPTN 071
(PopART) in South Africa and Zambia, SEARCH in Uganda and Kenya and ANRS 12249 TasP in South Africa. This report
describes and contrasts the contexts, research methodologies, intervention packages, themes explored, evolution of study
designs and interventions related to each of these five UTT trials.

Methods: \We conducted a comparative assessment of the five trials using data extracted from study protocols and collected
during baseline studies, with additional input from study investigators. We organized differences and commonalities across the
trials in five categories: trial contexts, research designs, intervention packages, trial themes and adaptations.

Results: All performed in the context of generalized HIV epidemics, the trials highly differ in their social, demographic, eco-
nomic, political and health systems settings. They share the common aim of assessing the impact of UTT on the HIV epidemic
but differ in methodological aspects such as study design and eligibility criteria for trial populations. In addition to universal
ART initiation, the trials deliver a wide range of biomedical, behavioural and structural interventions as part of their UTT
strategies. The five studies explore common issues, including the uptake rates of the trial services and individual health out-
comes. All trials have adapted since their initiation to the evolving political, economic and public health contexts, including
adopting the successive national recommendations for ART initiation.

Conclusions: We found substantial commonalities but also differences between the five UTT trials in their design, conduct
and multidisciplinary outputs. As empirical literature on how UTT may improve efficiency and quality of HIV care at population
level is still scarce, this article provides a foundation for more collaborative research on UTT and supports evidence-based
decision making for HIV care in country and internationally.

Keywords: HIV; universal test and treat; randomized trials; comparative assessment; protocols; sub-Saharan Africa

Additional Supporting Information may be found online in the Supporting information tab for this article.

Received 22 June 2017; Accepted 27 November 2017

Copyright © 2018 The Authors. Journal of the International AIDS Society published by John Wiley & sons Ltd on behalf of the International AIDS Society. This is an
open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the
original work is properly cited.

1 | INTRODUCTION other compelling evidence from observational, ecological and

modelling studies [1-5], the landmark HIV Prevention Trial
In recent years, the debate regarding “treatment versus pre- Network (HPTN) 052 trial showcased TasP as a promising
vention” for HIV infection has shifted with adoption of the means to curb the global HIV epidemic. Indeed, the use of

concept of “treatment-as-prevention” (TasP). Together with antiretroviral therapy (ART) was shown to be associated with
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a 93% reduction in HIV sexual transmission in HIV serodiscor-
dant stable couples in whom the HIV-positive partner was
randomized to immediate initiation of ART irrespective of his/
her individual clinical needs [6]. Since then, the scientific ratio-
nale for TasP has expanded. In 2015, two randomized clinical
trials showed that initiating ART as soon as possible after HIV
diagnosis (regardless of disease stage) also yielded strong clin-
ical benefits to the individual [7,8].

The concept of TasP has been replaced by that of universal
HIV testing and treatment (UTT), which offers HIV counselling
and testing to an entire population and ART to all those HIV-
infected [?2]. In 2015, the World Health Organization (WHQO)
recommended that ART should be offered to all individuals
diagnosed with HIV regardless of their CD4 count and clinical
staging [10], and the Joint United Nations programme on
HIV/AIDS (UNAIDS) proposed their 90-90-90 targets for HIV
treatment scale-up by 2020 (namely, that 90% of HIV-infected
persons know their status; that 90% of those who know their
positive HIV status continue on an efficacious ART regimen;
and that 90% of those on ART have undetectable HIV-1 RNA)
[11]. Thus, the remaining research questions are “What are
the feasibility, effects and costs of UTT on a population level,
and how do we best implement this strategy?” Maximizing the
coverage of HIV testing, effective linkage and retention in
care, rapid access to and initiation of ART, and strong adher-
ence for viral suppression are required to achieve the full
potential impact of UTT [12-14], both on individual health out-
comes for people living with HIV and on HIV incidence reduc-
tion.

Mathematical models have sought to predict the long-term
population-level impact of UTT strategies on the epidemic
[15,16]. All models have indicated that UTT could reduce HIV-
transmission, but the estimated impact of the UTT strategy on
the reduction of HIV incidence ranged from 35% to 54% in
the short-term and from 32% to 74% in the longer term [16].
Furthermore, these models vary greatly in structure and in
parametric assumptions and rely on context-specific variables,
such as eligibility criteria for ART initiation, uptake and cover-
age of HIV testing, linkage to care, treatment initiation and
adherence [13]. Modelling the potential impact of UTT offered
necessary but insufficient data points for national policy mak-
ers trying to determine how to successfully take UTT to scale
in their unique contexts. As noted by the HIV Modelling Con-
sortium, modelling is used to investigate the potential impact
of UTT; empirical evidence from large randomized trials is
needed to further assess the feasibility of rolling out UTT to
whole communities [17].

As such, in a context where HIV funding is flat, obtaining
evidence-based data on UTT long-term impact, cost-effective-
ness, feasibility, sustainability and acceptability at local and
national levels is critical [15,18]. To fulfil this need, five com-
munity-based trials were designed and implemented in the
past five years in Southern and Eastern Africa. They were ini-
tiated before the WHO issued its recommendation for univer-
sal treatment [19], i.e. in a period of more restricted ART use
[20]. The common aim of these trials was to evaluate the
effectiveness of UTT on HIV control in some of the most
affected populations in sub-Saharan Africa [21-25]. In addition
to measuring effects of UTT on HIV incidence, the studies are
expected to provide critical data on the feasibility and cost of
implementation of UTT (as well as more vs. less successful

approaches to implementation), and thus to guide future pol-
icy and practice, by providing evidence for optimal scale-up
approaches [12].

Although the data collection of four out of five trials is not
completed yet, the ongoing UTT trials have accumulated prac-
tical experience and data which could prove vital to large-scale
rollout of UTT strategies. The investigators of the five ongoing
UTT randomized population-based studies have agreed to col-
laborate as the Universal Test and Treat Trials Consortium
(UT®C). This group shares protocols, field experiences and
early data, to generate consensus statements when appropri-
ate, and ultimately to facilitate joint analyses that can inform
public policy and resource allocation.

The aim of this first paper is to describe, compare and con-
trast the contexts, research designs, intervention packages,
themes explored and adaptations, that characterize these five
ongoing large-scale studies on UTT in Southern and Eastern
Africa. This comparison will facilitate a better understanding of
the results of these studies, when they are available, and may
assist in understanding any differences found.

2 | METHODS
21 |

We conducted a comparative assessment of the five large-
scale UTT randomized studies conducted in sub-Saharan
Africa: the ANRS 12,249 TasP (ANRS TasP) trial in South
Africa [21], the MaxART study in Swaziland [22], the HPTN
071 (PopART) trial in South Africa and Zambia [23], the
SEARCH trial in Uganda and Kenya [24] and the BCPP/YaTsie
(BCPP) trial in Botswana [25]. UTT trials gathered as a con-
sortium (UT3C) constituted of two to three representatives
per trial, including a trial principal investigator. After sharing
trial protocols, we screened for essential study characteristics
and consensually decided which should be compared and at
what level of detail. Then we highlighted and interpreted dif-
ferences and commonalities across the trials. Over a year and
a half period, information was exchanged via emails (twice
monthly), teleconferences (once monthly) and a half-day meet-
ing held prior to the manuscript submission. The first and last
authors of the present manuscript led this collaborative work.

Design

22 |

We first extracted information from the trial protocols: BCPP
V4.0 (7 December 2015 for Evaluation Protocol, and 15 April
2016 for Intervention Protocol) [26], MaxART V2.0
(7 September 2015) [22], PopART V3.0 (16 November 2015)
[23], SEARCH V7.0 (5 February 2016) [27], ANRS TasP V3.0
(12 March 2015) [21]. We also extracted data from amend-
ments to the trial protocols and sought input (including confir-
mation of accuracy) from study investigators where necessary.
Finally, we included data from the study baseline and from
national surveys (e.g. national HIV prevalence surveys, national
Demographic and Health surveys, national Population and
Housing censuses, national Poverty surveys, national Labour
surveys, national UNAIDS global AIDS response reports,
statistics of the United Nations Educational, Scientific and Cul-
tural Organization, WHO country statistical profiles, World
Bank reports).

Sources of information
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2.3 | Analysis

We identified study characteristics that were deemed essen-
tial for comparing the UTT trials and organized them in five
categories: (1) Trial contexts: key demographic and socio-eco-
nomic characteristics of the populations living in the trial
areas, health services available in the trial areas, and their
HIV epidemiological profiles; (2) Trial research methodologies:
trial design, primary outcome, populations and other method-
ological considerations; (3) Trial intervention packages: ser-
vices delivered in the trial intervention and control arms as
well as national standard of care; (4) Trial themes: areas of
interest of the trials and data collected for secondary out-
comes; (5) Trial adaptations: modifications of the trial designs
and interventions during the conduct of the trials, especially in
response to evolving treatment guidelines. The identification
of those five categories as well as the interpretation of the
results was done collectively, until a consensus was reached
within the cross-study collaboration.

3 | RESULTS

3.1 | Trial contexts

Table 1 characterizes the trial population and their contexts
at baseline (See Table S1 for national indicators). The trials
vary in terms of the demographic composition. For example in
SEARCH, half of the population living in the trial area is less
than 15 years old (unpublished trial data), whereas in the
South African study sites of PopART,26% of people are aged
<15 vears old (unpublished trial data). The trial contexts also
differ in the economies involved (e.g. unemployment, poverty)
as well as the education level of their populations. The propor-
tion of adults who had no secondary school education ranged
from 13% in the South African communities of PopART
(unpublished data) to 71% in the SEARCH communities [28].
While all trials are conducted in areas which suffer from gen-
eralized HIV epidemics, the baseline prevalence of HIV also
varied and was estimated to be 30% TasP trial sites [29], 29%
in BCPP [30], 29% in MaxART [31], 22% in the South African
sites of the PopART (unpublished data), 21% in the Zambian
sites of PopART (unpublished data), 20% in SEARCH Kenyan
communities [32], and is less than 10% in the SEARCH Ugan-
dan communities [32]. Finally, important disparities are
observed across trials in relation to the extent of development
of the HIV health systems at baseline. The MaxART and BCPP
trials are being implemented in areas characterized by a rela-
tively high ART coverage with, respectively, 85% [33] and
73% [30] of the adult population over 15 years old on ART. In
SEARCH, an estimated 57% of people >15 years old are on
ART at baseline [32]. TasP and PopART trials accounted for
the smallest ART coverages with less than half of the popula-
tion on ART in their study sites (38% among >15 years old in
TasP [34], 30% and 39% among 18 to 44 years old in the
South African and Zambian PopART communities (unpublished
work)). Despite significant progress of the local governments
in fighting the epidemics through a series of strategic and
operational plans, the overall health sector response and
capacity have not yet met the needs of the local population in
all these settings. The epidemics continue to spread along
socio-economic development fault lines such as poverty,

gender inequality, unemployment and lack of adequate social
protection among others [35].

3.2 | Trial research designs

As presented in Table 2, the five UTT trials share a common
primary aim, which is to assess the impact of UTT on the HIV
epidemic. Each trial compares outcomes between communities
where all HIV-infected persons are offered ART regardless of
immunological status or clinical stage (among other interven-
tions) and communities where HIV-infected persons receive
ART according to the national guidelines. All trials examine
the long-term benefits and sustainability of the UTT interven-
tion with their extended observation periods (>3 years). With
this common framework, the trials differ somewhat in their
designs, with four adopting a community-randomized design
and one adopting a stepped-wedge clinic-randomized design.
The trials also differ in the number of study arms, with four
trials designed with two arms and one trial with three arms.
With study-specific definitions of residency, Table 3 shows
that the selection of the trial clusters (i.e. communities or
clinic-catchment areas) were based on diverse criteria. All tri-
als made efforts for their clusters to be large (to ensure that
most sexual contacts occur within the cluster) and dispersed
(to minimize contamination and overlapping catchment of dif-
ferent health facilities). Two out of the five trials are imple-
menting a pair-matched design, and one trial is ftriplet-
matched. With study-specific definitions of residency, the trial
population and eligibility criteria and sizes varied greatly
between studies. All trials carefully defined the population that
was eligible for the trial interventions (intervention population)
which ranged from 4000 to a million of individuals. They col-
lect specific information on selected samples (research study
population) and measure the primary outcome through more
intensive observations (evaluation population). The study set-
tings are all characterized by some degrees of mobility in and
out of the study communities. (Migration rates and character-
istics of migrants will be reported in trial-specific publications.)

3.3 | Trial intervention packages

As displayed in Table 4, the administration of universal ART is
randomized at the community or clinic-level in all trials. Partic-
ipants in the intervention arms are offered ART initiation
regardless of immunological status or clinical stage. Initially
BCPP participants were offered ART if CD4 count >350 cells/
puland HIV-1 RNA >10,000 copies/ml, or if CD4 count
<350 cells/ul regardless of HIV-1 RNA. However, with emerg-
ing data and evolving WHO recommendations, all HIV-
infected participants are now offered ART. In the control arms
of all trials, ART initiation follows national guidelines. In the
intervention arms of some trials, additional services are pro-
vided, enhanced and/or delivered according to the principles
of differentiated care [48-51]: activities to engage the commu-
nity in accessing HIV care (e.g. roadshows), intensive HIV vol-
untary testing options (e.g. mobile testing, home-based
testing), intensified health prevention services (e.g. voluntary
medical male circumcision (VMMC), screening for HIV-related
diseases and non-communicable diseases), and support activi-
ties for linking and staying in care (e.g. counselling, short mes-
sage service clinic appointment reminders, follow-up phone
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calls). These intervention packages emphasize the key role of
an early ART initiation in a wider combination prevention
strategy. Furthermore, only a small proportion of those activi-
ties is offered in the national standard of care (or offered on
a much smaller scale); thus the overall quality and in some
cases, efficiency of care delivered to study participants is
increased relative to the general population.

Health services are delivered through three main means.
First, each trial community is serviced by clinics that provide
most of the conventional health activities including HIV care
and treatment. In BCPP, MaxART, PopART and SEARCH, the
trial clinics are government-led (with strengthening of govern-
ment staff by some trials), whereas in TasP, the clinics are
built for the purpose of the trial to bring services closer to
people’'s homes. Second, health services are also delivered
through community-based activities like home visits (BCPP,
PopART, ANRS TasP, SEARCH), HIV testing in mobile units
(BCPP, ANRS TasP), and/or health campaigns (SEARCH).
Finally, in some instances, trial participants are referred to
government-led health facilities to receive standard of care
services that the trials do not provide (e.g. VMMC, sexually
transmitted infections care, tuberculosis treatment). The mod-
els of care provide examples of how to adapt services to meet
the specific needs of patients and the local capacity of the
health systems.

Phase 2

Estimated
completion
date
June 2014 for

Phase 1
July 2016 for

Duration (average
follow-up)?

(average follow-up of
36 months)

52 months

Estimated trial impact

cumulative HIV
incidence in the
intervention arm

A 34% reduction in

Coefficient
of variation
between
clusters

0.25

Study power

3.4 | Trial themes

Table 5 outlines the main themes that are explored in the tri-
als. The scope of the data collected underlines the trials’
potential to explore a range of issues including and beyond
HIV incidence. All trials carefully monitor the uptake of trial
services and the implementation of the HIV care cascade [52]:
HIV testing, linkage to care activities, treatment initiation,
adherence, and/or viral suppression. Such data will help to
assess the trial’'s success in reaching the UNAIDS 90-20-90
targets for 2020. In addition, all trials document individual
health outcomes (some through accessing routine program-
matic clinical data). At least a subset of trial participants is
observed via repeated screening and diagnostic tests, which
may occur in the clinic (BCPP, MaxART, PopART, ANRS TasP),
at home (BCPP, PopART, ANRS TasP) or at community health
campaigns and home (SEARCH). Data such as individual CD4
counts, HIV RNA metrics and results of HIV drug resistance
tests, are being accumulated on more than a million people
across the trials. Some studies are also using HIV viral phylo-
genetics to investigate transmission patterns at baseline and
over time (BCPP, PopART, SEARCH and ANRS TasP). Impor-
tantly, the trials also record the costs of the interventions
implemented, and will model their cost-effectiveness, and
assess their impact on the operating health systems. The col-
lection of data on human resources, programmatic costs or
length of waiting time in clinics will aid in the assessment of
the feasibility of integrating universal ART in local health sys-
tems. Finally, all trials are investigating social outcomes includ-
ing facilitators and barriers to accessing HIV care. Besides
characterizing the trial populations with standard socio-demo-
graphic information, these trials also collect experiences and
perceptions of a sample of trial participants, community mem-
bers and services providers. Such qualitative research pro-
vides evidence to understand the acceptability of the UTT

80%

Primary
outcome
incidence

Cumulative
HIV

Primary objective
early ART initiation for all HIV+ individuals combined
with six monthly home-based HIV testing of all adult
the reduction in incidence of new HIV infections at
population-level in 16 and above years of age, in

community and linkage-to-care services can impact on
KwaZulu-Natal province in South Africa.

members of a community and linkage-to-care services
at population-level in 16 and above years of age, in

KwaZulu-Natal province in South Africa.
Phase 2: To compare how early ART initiation for all

HIV+ individuals combined with six monthly home-

Phase 1: To estimate the feasibility and acceptability of
based HIV testing of all adult members of a

Design
level cluster-

randomized

community-
trial

2 arm

(Continued)
Countries
South

Africa

“The trial duration refers to the period between the first day an intervention was provided to a study participant and the last day an intervention was provided to a study participant. The aver-

age follow-up refers to the average time a study participant was observed in the context of the trial.

ART, antiretroviral therapy; PrEP, pre-exposure prophylaxis.

Table 2.
Trial
ANRS TasP
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(Continued)

Table 3.

ANRS TasP

SEARCH

PopART

MaxART

BCPP

Is a participant to the

Is a member of the research

Is @ member of the research study

Is a member of the

Is a member of the

Evaluation

research study population

study population

population

research study population research study population

population

Is HIV-negative at baseline

Is HIV-negative at baseline

Is HIV-negative

Is HIV-negative at baseline

eligibility

criteria®

PMTCT, prevention of mother-to-child transmission; ART, antiretroviral therapy; PrEP, pre-exposure prophylaxis.

Cluster population: Total population of a trial cluster (estimated with baseline data).

BIntervention Population: Population that is eligible for trial interventions, which for purposes of this definition are testing services in the ANRS TasP, BCPP, PopART and SEARCH trials, or HIV

treatment services in the MaxART trial (estimated with baseline trial data).

“Research study population: Population in which the primary outcome and main secondary outcomes (among adults) are being measured (estimated with baseline data).
9Evaluation population: Population in which the trial impact is being evaluated i.e. in which the primary outcome is being measured (estimated with baseline data).

€In the BCPP trial, being a Botswana citizen (or spouse of a Botswana citizen) and being present at least three nights per month on average in the community over the prior 12 months are eli-

gibility criteria to access early ART but not to access HIV testing and counselling).

strategies by the general population [29,53-69]. Overall, the
analysis of the various themes addressed within these five tri-
als will contribute to understanding the impact of UTT strate-
gies in various contexts as well as inform the generalization of
such a strategy to new contexts.

3.5 | Evolutions/adaptations of study design and
interventions

Over the past several years, the HIV policy landscape has been
in constant evolution, prompting the on-going trials to modify
their interventions and strategies. In particular, the trials
responded to the WHO recommendations related to ART initia-
tion, preventing mother-to-child transmission and pre-exposure
prophylaxis (PrEP) and considered the UNAIDS 90-90-90 tar-
gets for 2020. In all studies, the control arms immediately fol-
lowed the national guidelines. Figure 1 shows the integration of
the 2013 WHO ART recommendations in the arms of each trial,
with the threshold for ART initiation changing in the control
arms from <350 CD4 cells/ul to <500 CD4 cells/pl: in 2014 for
Zambia (PopART), Uganda and Kenya (SEARCH), and in 2015
for South Africa (ANRS TasP, PopART) and Swaziland (MaxART).
In 2016, the national guidelines moved to universal ART in Bots-
wana (BCPP), Uganda (SEARCH), Kenya (SEARCH) and South
Africa (PopART) and both the intervention and control trial arms
switched to universal ART in all of these studies. In the same
period, other parameters were altered in the trial protocols,
especially to adapt to operational challenges (e.g. simplification
of procedures of ART delivery, targeting of the most-at-risk pop-
ulation for HIV infection). All PopART communities in Zambia
shifted to universal ART as part of a pilot for national roll-out.
SEARCH became a two-phase trial; in the second phase, all com-
munities were provided with universal treatment with stream-
lined care, and communities were re-randomized for targeted
PrEP and targeted enhanced testing and care. The BCPP trial
started delivering streamlined ART initiation and follow-up in
the intervention arm (with same-day ART initiation and fewer
clinical visits for stable, virologically suppressed patients on
ART). Overall, the five trials have proved to be extremely adap-
tive to the moving sub-Saharan African political, economic and
public health environment, preserving their ability to generate
rigorous scientific evidence on UTT effectiveness.

4 | DISCUSSION

We present a comparative assessment of the five ongoing
UTT trials in sub-Saharan Africa. We found substantial com-
monalities but also differences between trials in their multidis-
ciplinary activities. In particular, the trials’ principal aims and
methodologies align in the following strategies, opportunities
and goals.

4.1 | The UTT trials make a plea for combination
prevention

The trials deliver a wide range of biomedical, behavioural and
structural interventions services to the communities. These
strategies build on the plea for combination efforts for HIV
prevention and care, which have progressively been gaining
influence among scientists and policy makers [63,70-72].
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Table 4. Trial interventions

BCPP

MaxART

SEARCH

ANRS TasP

C

S

Community mobilization

Specific mobile activities in the

community (e.g. roadshows,
public announcements from
vehicles, door-to-door
communication)
Communication through

existing community platforms

(e.g. community meetings,
civic society activities,
schools, clinics)
Health prevention
Distribution of condoms
Male circumcision
Prep
PMTCT Option B+
STl screening
STI treating
TB screening
TB treating
Cervical cancer screening
Other HIV opportunistic
infections screening

Screening for chronic
illnesses (diabetes and/or
hypertension)

Child care (e.g. immunization,
deworming)

Family planning

Antenatal and postnatal care

Others (e.g. malaria
screening and/or treatment,
urgent care, men’s health
services, dermatological
services)

HIV testing
Voluntary HIV testing and

counselling
Provider-initiated HIV testing
and counselling in health
facilities
Home-based HIV testing
HIV testing in mobile units
HIV testing during mobile
community campaigns

HIV treatment®

ART initiation of HIV+
individuals with CD4
count <500 cells/pl

<

X X X X X

N.A.

<

X X X X X X X

N.A.

N.A.

x

X X X X X X X

N.A.

N.A.

<

X X X X X X X

X X X X

N.A.

N.A.

X X X X X X X

N.A.

N.A.

<

X X X X X X X
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Table 4. (Continued)

BCPP MaxART PopART SEARCH ANRS TasP
| C S | C S A B C S | C S | C S
ART initiation of all X X X X x o oxd o d X X
HIV+ individuals
Linkage to and retention in care
Clinic referral upon HIV-positive screen X X X X X X X X x X X X X
Linkage to care counselling phone calls X X X X
SMS clinic appointment reminders X x X
Repeated home visits X X X X X X
Rapid ART initiation (e.g. on the X X X
same day as HIV diagnosis)
Adherence support (e.g. support group) X X X X X X
Convenient ART refill process X X2 xf
Non-cash incentive (e.g. phone airtime) X
Transportation voucher X X X
Point-of-care CD4 X x° X X x* X X X X
Viral load monitoring X X X X X X X X X X X

This table displays information which is valid up to July 2016. S, Services that should be available in both intervention and control arms as the
standard of care according to the national guidelines; C, Services delivered in the trial control arm; I: Services delivered in the intervention arm in
all trials except PopART; A, Services delivered in the intervention arm A in PopART; B, Services delivered in the intervention arm B in PopART;
N.A., Non applicable. PrEP, pre-exposure prophylaxis; PMTCT, prevention of mother-to-child transmission; STI, sexually transmitted infections;
SMS, short message service.

“Enhanced provision of these services in the Intervention arm as compared to the Standard of care (S) and Control arms (C).

BIn the BCPP trial, the home-based testing services including point-of-care CD4 are available to 20% of the study population in control communi-
ties, and 100% in intervention communities.

“The details of treatment eligibility at different times are to be found in Figure 1.

9n the PopART trial, the control arms B and C provide ART initiation of all in Zambia and ART initiation with CD4 count <500 cells/ul in South
Africa.

“Services delivered during the phase 1 of the SEARCH trial.

fServices delivered during the phase 2 of the SEARCH trial.

While the UTT interventions have been designed to both les- [3,75,76]. In their initial designs, all trials underscored that
sen the burden of HIV infection and reduce vulnerability to UTT should aim to increase demand for HIV testing, expand
HIV acquisition, their effect in real-world situations remains to HIV testing services, improve linkage to and retention in
be proven. The ANRS TasP trial, the first UTT trial to vield care as well as adherence to treatment [77,78]. Interestingly,
final results, did not demonstrate an effect of offering immedi- this focus was subsequently formalized as the 2014 UNAIDS
ate ART on HIV incidence [73], highlighting the key impor- 90-90-90 targets for 2020. As a consequence, even though
tance of achieving high rates of linkage to care following HIV the trials were underway before the release of the UNAIDS
diagnosis. The SEARCH trial, still ongoing, recently reported targets, their results may make an important contribution in
having nearly doubled HIV viral suppression within their study demonstrating if and how UTT can help to reach those tar-
population over two years (from 44.7% to 80.2%), surpassing gets and to what degree those targets might prompt a
the UNAIDS 90-90-90 targets [74]. Understanding the magni- reduction of new HIV infections, in somewhat different HIV
tude of the effect achieved according to the local context is epidemic contexts.

precisely the aim of the trials. Our appraisal therefore empha-
sizes the critical monitoring of all the trial services, in order to
understand gaps and support the implementation of combina-
tion interventions.

4.3 | The UTT trials represent an opportunity to
design innovative models of HIV care

In the HIV/AIDS field, models of care have constantly evolved
and adapted to the changing needs of communities, patients
and to new scientific evidence [79]. Recently, a flurry of new,
All trials also consider the optimization of the whole HIV more-efficient HIV care models has been proposed which
care cascade as key for a successful UTT strategy. Even challenges the classic standard facility-based model. Among
though the overall trial attention remains on HIV incidence, them, the scale-up of ART is leading to one of the most
key secondary outcomes related to the HIV care cascade sweeping changes in health care delivery, especially in sub-
components have progressively shown their significance Saharan Africa [10,80,81]. In this comparative analysis, we
when interpreting the trial impact on the HIV epidemic document the pragmatic systems and processes of UTT care

4.2 | The UTT trials optimize the HIV care cascade
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Table 5. Themes explored in the collected trial data

BCPP

MaxART

PopART

SEARCH

ANRS TasP

Implementation of the UTT care cascade
HIV testing
Linkage to care
Retention in care
ART initiation and adherence
Other HIV prevention services (e.g. PrEP, MC)

Community’s health
HIV disease progression (according to

CD4 cell counts and/or HIV viral loads)

AIDS or TB or other opportunistic
infections (total number of cases
and incident cases)

Other health problems (e.g. diabetes,
hypertension chronic kidney disease)
(total number of cases and incident cases)®

ART-associated toxicity and adverse events

Mortality (overall, HIV-related, child
and/or maternal)

Mother-to-child HIV-1 transmission

Community-level HIV RNA metrics
(e.g. community viral load, proportion
of individuals with undetectable viral loads)

HIV drug resistance (transmitted or
acquired virus mutations)

HIV phylogenetics (e.g. direction of
HIV-transmission events)

Economic and health system impact OF UTT
Cost per patient per year
Cost-effectiveness (e.g. modelled

cost per infection averted)

Heath system measures (e.g. time
spent from clinic check-in to
completion of clinic visit)

Community’s experiences
Participant social and behavioural

characteristics (e.g. sexual behaviour
and prevention practices, quality of life,
social networks, experience of
HIV-related stigma)

Participant perceptions and attitudes
towards the trial interventions (e.g.
universal ART, overall care delivery,
access to medical services)

Community awareness of the
trial interventions

Providers attitudes towards
the trial interventions

X X X X X

xX X X X X

X X X X X

xX X X X

UTT, universal testing and treatment; PrEP, pre-exposure prophylaxis, MC, medical male circumcision.

“Theme explored during the phase 2 of the SEARCH trial.

PIn the SEARCH trial, other health problems are assessed in both HIV- and non-HIV-infected individuals. In the other trials, they are only assessed

in HIV-infected individuals.
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Figure 1. Evolution of the ART eligibility in the UTT trial areas from 1 January 2012 to 31 December 2016. WHO, World Health Organiza-
tion; N, National recommendations; C, Control arm of the trial; I, intervention arm of the trial; A, Intervention arm A in the PopART trial; B,
Intervention arm B in the PopART trial, *shift to universal antiretroviral therapy in the POopART communities in Zambia as part of a pilot for

a national roll out.

models that are being field-tested in sub-Saharan Africa and
are thus on the forefront of large-scale practice. The trials
showcase key interventions which could be integrated in the
new models of care, namely community-based approaches
for HIV testing with the use of point-of-care HIV tests, rapid
facility-based provision of ART, community ART delivery,
active follow-up activities, integrated chronic care model with
HIV and non-communicable diseases, effective community
engagement and close collaboration with the existing health
services.

44 | The UTT trials give insights on how to
generalize UTT to various contexts

To organize health services, including scaled-up access to HIV
care and treatment, the trials embrace HIV care approaches
that are differentiated by patient type, are people-centred and
integrated across diseases and health systems functions. As
the recognition of differentiated care and integrated care is
growing [48-51], all studies have embraced a common princi-
ple, that contextualization is imperative, with integrated ser-
vices being beneficial in some settings and differentiated care
being required in other settings. All trials have chosen their
UTT models of care, based on the contexts in which they
were implemented, including the possibility of being integrated
in the local health care delivery system. Understanding and
accounting for the heterogeneous social, political, economic,

historical and health systems contextual factors that shape
whether and how these UTT strategies work is deemed essen-
tial prior to a full-scale rollout of a UTT strategy [59,82]. It is
equally important to pay attention to the operational chal-
lenges that could result from implementing UTT, including
effects of the interventions on individual's everyday lives,
health systems and governmental structures [57].

4.5 | The UTT trials are critical to ensure a dynamic
interface between policy and research

During their conduct, all trials have regularly exchanged infor-
mation with their local and/or national health authorities,
especially to communicate the trial progresses and the variety
of sources of uncertainties that could influence their outputs.
This review is an opportunity to provide policy makers with a
comprehensive overview of the characteristics of all trials,
which are likely to affect the results of the implemented UTT
strategies in different contexts. All trials have efficiently
adapted their design and interventions to changing guidelines
both for ethical reasons and to ensure that their results are
of maximal relevance to the public health landscape. Collec-
tively, the trials represent the most relevant information to
help answer policy and resource allocation questions. While
the plea for UTT is now clear, many countries still need to
evaluate the feasibility and cost of adopting such a strategy
into their national health system [13]. A clear understanding
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of the available evidence will be a key for informed policy for-
mulation.

5 [ LIMITATIONS

This analysis has several limitations. First, differences in the
trials’ design and data collection schemes (Table 3) prevented
direct comparison of several indicators at baseline (Table 1).
To improve comparison, we provided statistics from both
data collected at baseline as well as national indicators
(Table S1).

Second, the methods applied are not based on a consensual
methodology which would allow a standardized and thus vali-
dated direct comparison of the trials. Because no such meth-
ods exist yet, we developed, as a consortium, a simple way to
comparatively assess all trials. The expertise and experience of
the researchers was central to decide which trial components
should be compared, at what level of detail, and how to inter-
pret their differences across trials. We opted for a compre-
hensive description of the trials. We acknowledge that more
information on the modelling, economic or social perspectives
of the UTT strategies is needed to better understand the tri-
als" interim and final results. Such analyses will be the focus of
future collaborative work within our consortium.

Third, when faced with this diversity of UTT approaches,
our analysis does not answer the questions arising: are certain
study designs more relevant than others? Are specific trial
interventions more effective than others? With quantitative
data not yet available across trials in similar situations, it is
not possible to answer these questions. With this caveat in
mind, we conclude that the most appropriate UTT interven-
tions will vary by context and suspect that no single best
strategy will emerge.

Finally, in this study, we focused on the five controlled trials
measuring the impact of service delivery interventions for
UTT in sub-Saharan Africa. We also acknowledge that non-
randomized interventions and other operational research
experiences will likely be an important source of information,
particularly with regard to lessons learnt for implementation.
Other novel service delivery methods for UTT are indeed
piloted in observational settings but were not captured in this
paper [4]. Inclusion of non-randomized studies and evidence
may be a focus of future collaborative work.

6 | CONCLUSION

To our knowledge, this is the first detailed exploration of
the trials evaluating UTT strategies in sub-Saharan Africa.
This a priori exercise, i.e. before the individual study findings
are released, is not usually performed by investigators. By
providing detailed qualitative and quantitative insights about
the different trial approaches, our analysis was intended to
prospectively build the foundation for more collaborative
research on UTT. It also aimed at providing valuable infor-
mation as the trials are underway and starting to publish
process data and findings, to guide as rapidly as possible
the strengthening of services for testing and treatment in
sub-Saharan Africa, for both individual and public health
benefits.

The present study reports on a wide range of attributes
of the service delivery models for UTT and highlights the
diversity in implementation. The population-level impact of
UTT is likely to be context-dependent. The UT>C consor-
tium, with this first paper, intends to set the path for a
quicker and deeper understanding on this issue and pre-
pare for future comparison of trial findings and to inform
as efficiently as possible public policy in country and
internationally.
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Supplementary Table 1: National indicators of the countries of trial implementation

National Indicators Botswana
CENSUS AND DEM OGRAPHIC
Population census 2,021,000 (2013) [36]
Rural population (%) 43 (2013) [36]
Population aged [0-14] (%) 34 (2013) [36]
Population aged [15-34] (%) @ 71 (2013) [88]
LABOR AND POVERTY

Unemployment rate among
the working-age
population/labor force (%)

20 [15-64] (2011) [91]

Poverty headcount ratio at
national poverty lines %) 15 (2010) [40]

EDUCATION AND HEALTH

[lliteracy rate among adult !
population (%) 14 [15-49] (2011)[91]
HIV ~ prevalence among
adults [15-49] (%) 22 (2015) [99]
Number of people receiving

ART 223,974 (2013) [100]

Swaziland

1,250,000 (2013) [37]
79 (2013) [37]
38 (2013) [37]
34 (2007) [89]

47 (15+) (2013) [39]

63 (2009) [41]

12 (15+) (2011) [93]

29 (2015)[31]

100,138 (2013) [33]

South Africa

52,776,000 (2013) [38]

36 (2013) [39]
30 (2013) [38]
33 (2003) [90]

25 [15-64] (2014) [92]

54 (2010) [42]

19 [15-49] (2011) [94]

19 (2015) [96]

1,600,000 (2012) [101]

Zambia

14,539,000 (2013) [83]

60 (2013) [83]
50 (2014) [86]
29 (2014) [86]

40 [15-49] (2014) [86]

61 (2010) [43]

26 [15-49] (2014) [86]

13 (2015)[97]

556,002 (2014) [102]

Uganda

34,634,650 (2014) [84]

81,6 (2014) [84]
48 (2014) [84]
17,7 (2014) [84]

58 [14-64] (2014) [84]

19 (2012) [44]

28 (10+) (2014) [84]

7.1 (2015)[98]

750,896 (2014) [103]

Kenya

44,354,000 (2013) [85]
75 (2013) [85]
43 (2014) [87]
32 (2014) [87]

67 [15-49] (2014) [87]

46 (2005) [45]

11[15-49] (2014) [87]

5.9 (2015)[99]

656,000 (2013) [104]



3.2. Views of health care workers regarding UTT

The results of this study were dispatched in twousaripts submitted to PloS One. The first
manuscript has been accepted for publication. knstled “Implementing universal HIV
treatment in a high HIV prevalence and rural Soidtfica setting — Field experiences and
recommendations of health care providers” The sgamme is currently being revised for
publication. It is entitled, “If you are here aethlinic, you do not know how many people need
help in the community.”: perspectives of home-bad#d services from health care workers
in rural KwaZulu-Natal, South Africa in the eraldhiversal Test-and-Treat” Both manuscripts
are provided at the end of this section.
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3.2.1. Background

Insufficient and delayed engagement in care isaffg the HIV response. For a UTT strategy
to be successful, optimizing the whole HIV careceae is paramount as all people living with
HIV and whose viral load is not suppressed ardyit@contribute to new infections [157, 185].
Evidence accumulates on the feasibility of intetimrs that aim at testing everyone and
treating all those identified HIV-positive, suppog the large-scale implementation of an
arsenal of testing, linkage and treatment sen{2ép Yet, their implementation demands the
buy-in of frontline HCWs who will oversee their dary. It is yet unknown how HCWs
exposed to UTT understand and claim ownership OV@r strategies. The TasP trial provides
a unique opportunity to investigate their opiniamsthe matter, therefore informing policy-
makers, program planners and other health autbsriof the key components of a
comprehensive UTT strategy to benefit people’stheal

3.2.2. Objective

We explored the field experiences and perceptidnkaal HCWs regarding home-based
services for HIV testing and support for engagenreictire, as well as clinic-based universal
ART, as opportunities to improve the cascade of chpeople living with HIV in rural South
Africa within the framework of the UTT approach éé&ped for the TasP trial.
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3.2.3. Methods

We conducted a cross-sectional mixed-methods swaneyng HCWs from the TasP trial and
from local government clinics, using self-admiraséd questionnaires, semi-structured
interviews and focus group discussions (Table iguffe 30,Figure 31) (See Appendices 6.2

and 6.3).

Table 1: Methodological details of the cross-sectional TasP Health care professionals
survey, ANRS 12249 TasP trial, KwaZulu-Natal, South Africa

Quantitative study

Qualitative study

Timeline

April 2016

May-July 2016

Sampling

All HCWs involved in the TasP trial serv
delivery (n=104) or working in the H]
services of the local government prirr
healthcare clinics in Hlabisa sulistrict (n=78

Selection of participants among the staff
met during the quantitative study (n=41)

e Self-administrated structured paper-based

questionnaires of 30 minutes

* SSlIs (60 -90 min) + FGDs (120 -160
min)
« Data collected by four qualitative

Data . i . X L .
collection Datg pollect’ed by researche_rs in study interviewers in isiZulu in study
participants workplaces during staff participants’ workplaces
geetlngs d with RedCan® » Data audio-recorded, transcribed in
* Data captured with RedCap isizulu and translated to English
. : * Home-based HIV services in the TasP
I(—rilo:rgs;)ased HIV services in the TasP t trial (5 SSI, 1 FGD)
L . , - * Clinic-based HIV services in the TasP
¢ Clinic-based HV services in the TasP tri :
Study (n=33) trial (8 SSI, 2 FGDs)
population Clinic-based HIV services in the local Clinic-based HIV services in the local
_ government programme (5 SSI)
government programme (n=56) o
> Total number of participants: 146 - Total number of participants: 18 SSI, 3
' FGD
Roles and motivations in HCWSs' work,
challenges faced and perceptions of the
Data Demographic details, experience of HCW strengths and weaknesses of the
collected providing HIV services, perceptions of vari interventions delivered in the TasP trial,
UTT interventions, job satisfaction. opinion on the scale-up of those
interventions in the whole of Hlabisa sub-
district and beyond
Data Inductive approach based on descriptive
analysis Descriptive statistics with R software thematic coding using NVivo® (See

Appendix 6.4)

HCW: Health care worker, UTT: Universal test arahtr SSI: Semi-structured interview, FGD:
focus group discussion
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Figure 30: Government nurses and ART counsdlors filling in the self-administered
gquantitative questionnaires of the TasP Health care professionals study, ANRS 12249
TasP trial (Photo credit: Delphine Perriat)

What is the TasP trial?

Figure 31: Recruitment of participants to TasP Health care professionals study, ANRS
12249 TasP trial (Photo credit: Delphine Perriat)
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3.2.4. Principal results and discussion

3.2.4.1. Home-based services for HIV

In our study area located in the rural KwaZulu-Matavince of South Africa, HCWs assessed
home-based HIV services as highly feasible and mab&. They therefore pronounced
themselves in favour of their large-scale impleragah in the routine health system, including
for HIV testing and counselling, as well as supgortlinkage to and retention in care. They
pointed out the potential of privileged providettipat relationship built at home to inspire
action in people and provide them with supporat@tup and maintain access to HIV services.
As HCWs expressed concerns about the ability ofdrbased services to answer the HIV care
needs of some vulnerable population groups (eaplpevorking outside of their home during
the day, people who fear HIV-related stigmatizatiahey build on the plea for differentiated
and person-centred care to adapt services to peailerse healthcare needs [32]. These
findings come at a time when the last decade hgigighted major gaps in the availability,
accessibility and quality of the heath workforcanany resource-limited countries [186-188]
and home-based HCWSs represent a true opportunishépe the development of a new
workforce and rationalize health care demandsZ28,

3.2.4.2. Clinic-based universal ART

ART for all people living with HIV is at the cord aniversal test-and-treat strategies. In our
study area, located in the rural KwaZulu-Natal pmoe of South Africa, HCWs pronounced in
favour of implementing immediate ART to benefit thealth of the communities they serve.
They yet pointed out that its large scale impleragoim would likely be more complex than the
simple removal of eligibility criteria for ART in#tion. Those who had the opportunity to
experiment with immediate ART within the TasP tri@ported that most people living with
HIV were willing to initiate ART, but that asymptatic patients were more likely to require
individualized support to understand the ratioralentering a life-long therapy. HCWs also
noted that they interacted differently with theatignts, moving out from asking themselves
“Is my patient eligible for ART?” to “How can | enarage my patient to start ART?”. Our
study clearly points out that considering the shiftatients’ healthcare expectations and HCWs
practices is key for the success of the treatmemiponent of UTT strategies. These findings
come at a time when countries are largely rollingimmediate ART, including South Africa.
Decision-makers are encouraged to channel immedRi implementation by empowering
service delivers with proper training and buildisg enabling environment with a supporting
network of HIV care services in order to make thestrof ART for all.
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3.2.5. Role of the PhD candidate

Together with three other researchers, includirgg@imy PhD directors, | designed the TasP
ancillary study among Health care professionglsriicipated in writing the study protocol and
data collection tools. After receiving ethical apyal from the Biomedical Research Ethical
Council (BREC) of the University of KwaZulu-Natal March 2016, | co-coordinated with
Mélanie Plazy the fieldwork of the study betweenriAgnd July 2016. | collected the
guantitative data among HCWSs, captured it using Research Electronic Data Capture
(REDCap) software and analysed it with R softwaeesion 3.0.1. | supervised the qualitative
data collection team that consisted in four quiiainterviewers. | performed the qualitative
data analysis with the NVivo software (version QISR International Pty Ltd., Doncaster,
Victoria, 3108, Australia), in collaboration with &&anie Plazy. | wrote the first draft of the
work on home-based services. Melanie Plazy wraditht draft of the work on early ART.
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ABSTRACT

Background: Limited engagement in clinic-based care is affecting the HIV response. We
explored the field experiences and perceptions of local health care workers regarding home-
based strategies as opportunities to improve the cascade of care of people living with HIV in

rural South Africa as part of a Universal Test-and-Treat approach.

Methods: In Hlabisa sub-district, home-based HIV services, including rapid HIV testing and
counselling, and support for linkage to and retention in clinic-based HIV care, were
implemented by health care workers within the ANRS 12249 Treatment-as-Prevention (TasP)
trial. From April to July 2016, we conducted a mixed-methods study among health care workers
from the TasP trial and from local government clinics, using self-administrated questionnaires
(n=90 in the TasP trial, n=56 in government clinics), semi-structured interviews (n=13 in the
TasP trial, n=5 in government clinics) and three focus group discussions (n=6-10 health care
workers of the TasP trial per group). Descriptive statistics were used for quantitative data and

qualitative data were analysed thematically.

Results: More than 90% of health care workers assessed home-based testing and support for
linkage to care as feasible and acceptable by the population they serve. Many health care
workers underlined how home visits could facilitate reaching people who had slipped through
the cracks of the clinic-based health care system and encourage them to successfully access
care. Health care workers however expressed concerns about the ability of home-based services
to answer the HIV care needs of all community members, including people working outside
their home during the day or those who fear HIV-related stigmatization. Overall, health care
workers encouraged policy-makers to more formally integrate home-based services in the local
health system. They promoted reshaping the disease-specific and care-oriented services towards

more comprehensive goals.
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Conclusion: Because home-based services allow identification of people early during their
infection and encourage them to take actions leading to viral suppression, HCWs assessed them
as valuable components within the panel of UTT interventions, aiming to reach the 90-90-90

UNAIDS targets, especially in the rural Southern African region.

Keywords: HIV, health care worker, home-based care, South Africa, qualitative, quantitative

INTRODUCTION

Coverage of HIV testing and treatment remains sub-optimal, especially in low—income
countries, which carry the heaviest HIV burden worldwide [1]. To fast track the response to the
pandemic, UNAIDS in 2014 set out the 90-90-90 targets (namely, that 90% of people living
with HIV know their status; that 90% of all people with diagnosed HIV infection receive
sustained antiretroviral treatment (ART); and that 90% of all people receiving ART have viral
suppression). In 2015, the World Health Organization (WHO) recommended ART for all
people living with HIV [2]. In this context, the Universal Test and Treat (UTT) strategy aims
at offering regular HIV testing and counselling to an entire population, and ART to all those

living with HIV.

Several research projects, including randomized controlled trials in Southern and Eastern
Africa, are currently accumulating evidence on the feasibility, acceptability and effectiveness
of UTT strategies to fight the HIV epidemic [3]. UTT can include a large and diverse range of
HIV-related services at each step of the HIV care cascade, starting from community
mobilization and prevention, to testing and linkage to care, through to treatment and retention

in care. These services can be delivered at home, within the community and/or in clinics [4].

Historically and worldwide, the HIV care model has been mainly facility-based, with patients
presenting themselves for HIV testing and treatment [5]. Yet, access to facility-based HIV care
has been sub-optimal especially in rural and resource-constrained settings [6], and the role of
home-based services has been increasingly promoted [7]. Home-based services including the
provision of HIV testing and counselling within households, or home visits to support linkage
to care and retention have been shown to be highly acceptable by patients, families,
communities and health care workers (HCWs) [8] and to improve the uptake of HIV testing [9,

10], linkage to care and treatment adherence rates [11] while being three to four times cheaper
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than clinic-based approaches [12, 13]. However, the high initial operating costs, especially in
terms of human resources and logistics have deterred decision-makers from officially
integrating home-based services in the local and national health care systems. Home-based
services have thus been facing various challenges such as inadequate training, support and
supervision of HCWs [14], poor service coverage, due to the uneven geographical distribution
of HCWs [15], and poor recognition of the value of HCW’s work [7, 16]. Regardless, WHO
recently reemphasized the prospects of home-based models for HIV control, especially in rural

and highly HIV prevalent areas involving lay care providers [17-20].

South Africa is facing the biggest HIV epidemic in the world (7 million of people are living
with HIV) [21]. Despite intensive efforts, HIV testing and specifically repeat testing, linkage
and retention in care in the local and national HIV care programs remain sub-optimal [11, 22].
The national government has been supporting local initiatives for a diversification of health
interventions including home-based HIV services, especially in rural areas [13, 23-25].
However home-based services have not yet been standardized and integrated within the national
health system [26]. In September 2016, South Africa adopted a policy of providing ART to
everyone living with HIV, posing a challenge to the current health system. Home-based services
could be a valuable component to address the increased demands for HIV care provision [27,

28].

The long-term benefits and sustainability of home-based services as part of a UTT strategy are
being explored in population-based trials currently ongoing in Southern and Eastern Africa [3].
Among them, the first to yield results was the ANRS 12249 TasP (Treatment-as-Prevention)
trial, a cluster-randomized trial implemented in rural KwaZulu-Natal, South Africa [29, 30].
The UTT strategy implemented within the TasP trial included a home-based approach for HIV
testing and support for linkage and retention in care. It was highly successful in terms of HIV
testing coverage within these poor and disadvantaged rural communities (92% home-based HIV
testing and counselling uptake among those offered the services) [31] and also contributed to
significantly increase rates of linkage to care [32]. While these findings suggest support for the
large-scale implementation of home-based services, implementation of this approach demands
the buy-in of frontline HCWs who will oversee delivery of those services. The TasP trial
provides a unique opportunity to investigate how HCWs view home-based services in the
context of a UTT strategy. We explored the experiences and perceptions of local HCWs

regarding home-based HIV services as strategic components of the arsenal of UTT
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interventions, aiming at improving the cascade of care of people living with HIV in rural South

Africa.

METHODS

Study setting/context: the ANRS 12249 TasP trial

The TasP trial was implemented by the Africa Health Research Institute (AHRI) (former Africa
Centre for Population Health) from March 2012 to June 2016 in Hlabisa sub-district (northern
KwaZulu-Natal), in a rural area with approximately 28,000 isiZulu-speaking resident adults
[33]. The HIV prevalence in the sub-district is one of the highest in the world, with around 29%
of adults infected with HIV [34]. The trial aimed to investigate whether immediate ART
initiation offered to all HIV-positive individuals, identified through home-based HIV testing,

reduced HIV incidence in the area.

The UTT strategy implemented in the TasP trial had two main components: 1. Home-based
HIV testing and counselling offered every six months to all adults of 16 years and above who
reside in the trial area, and referral of those identified HIV+ to local trial clinics for HIV care,
2. ART initiation in local trial clinics (initiation regardless of CD4 count in the intervention
arm, vs initiation according to the South African guidelines, i.e. at a CD4 count < 350 cells/uL
prior January 2015, then CD4 count < 500 cells/uL in the control arm). Additional services
were implemented for HIV-positive individuals, namely: phone and home-based support for
linkage to care targeting individuals who had not visited a trial clinic within three months after
identification of their HIV positive status; and phone and home-based support for retention in
care targeting individuals three months after a missed appointment in a trial clinic. These

services were delivered by a wide range of skilled HCWs (Figl).

Figl. Study population
ART: antiretroviral treatment, TasP: ANRS 12249 Treatment-as-Prevention trial

The trial area was also served by the HIV treatment and care programme in the local
government clinics of Hlabisa sub-district, in which counsellors offer HIV testing and nurses
offer treatment to people in local government clinics [35]. Additionally, a network of

community volunteers with limited training in healthcare, referred to as Community Care



162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195

Givers (CCGs), regularly visit people’s homes to encourage them to visit the clinics to get

healthcare, including HIV-related healthcare [36, 37].

Study design, study tools, study population and sample

We conducted a cross-sectional mixed methods study in the TasP trial area in South Africa.
The quantitative component of the study, which was conducted in April 2016 aimed at
measuring the global appreciation of HCWs regarding the acceptability and feasibility of home-
based HIV services as part of a UTT strategy. The qualitative component conducted between
May and July 2016 aimed at describing the reasons behind such perceptions as well and the
specific personal experiences of HCWs [38]. All HCWs involved in the TasP trial service
delivery (n=104) and working in the HIV services of the 17 government primary health care
clinics in Hlabisa sub district (n=78) were invited to participate in the quantitative study. The
qualitative component of the study consisted of semi-structured individual interviews (SSI) and
focus-group discussions (FGD). Participants to the qualitative component were selected among
the staff met during the quantitative component of the study, and based on three main criteria
(age, years of experience, high versus low clinic volume) to capture diverse professional
contexts. HCWs belonged to three different groups depending on the services they delivered:
home-based HIV services in the TasP trial, clinic-based HIV services in the TasP trial or clinic-
based HIV services in the local government programme (Figl). A total of 18 SSIs (13 with
TasP staff and 5 with government staff) and three FGDs with TasP staff (6 to 10 participants)

were conducted (Table 1).

Data collection

Quantitative component: Self-administrated structured paper-based questionnaires were
distributed by the researchers to the staff working in the HIV services of the government clinics
and to the staff of the TasP trial during their respective staff meetings in their workplace.
Logistical help was provided by AHRI to inform the Department of Health (DoH) and TasP
managers of the study, arrange for the staff availability to participate in the study and introduce
the researchers to the staff. Prior to questionnaire completion, the researchers briefly presented
the study to participants, highlighting that completing a questionnaire was voluntary and
anonymous. The completion of a questionnaire lasted for up to 30 minutes. Participants then
inserted the questionnaire in a closed box to preserve anonymity. All questionnaires were in
English and had the same structure: (1) a section on demographic content (2) questions on the

experience of HCWs in providing HIV services (the content of this section was adapted to the
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specificities of the staff profession), (3) questions eliciting their perceptions of various UTT
interventions, and (4) questions measuring their job satisfaction. The instrument was piloted
with staff of the TasP trial, which resulted in some minor changes related to item wording. Data

were captured using the Research Electronic Data Capture (REDCap) software.

Qualitative component: Four local experienced qualitative interviewers were recruited to carry
out FGDs and SSIs in isiZulu. They received specific training on interviewing techniques with
staff members, to minimize bias from respondents when questioned about the institution they
work for. SSIs lasted for 60 to 90 minutes, and FGDs for 120 to 160 minutes. They were held
either in a closed meeting room at AHRI for the TasP staff, or at a place of convenience for the
participants from the government clinics. Semi-structured guides for the SSIs and FGDs were
designed to fit the specificities of the range of professions interviewed. Participants were asked
about their roles and motivations in their work, the challenges they faced and their perceptions
of the strengths and weaknesses of the interventions delivered in the TasP trial, as well as their
opinion on the scale-up of those interventions to the whole of Hlabisa sub-district and beyond.
Data were audio recorded, transcribed in isiZulu and translated to English. The quality of the
translations was checked by the most experienced qualitative interviewer. During the whole
data collection, interviewers were supervised and coached by researchers who provided them

with professional support to manage their tasks and facilitate fieldwork.

Analysis process

Quantitative component: This publication explores quantitative data extracted from the third
section of the study questionnaire, regarding the perceptions of HCWs on home-based HIV
services, including HIV testing and personalized support for linkage to care. Respondents rated
the degree to which they agreed or disagreed with statements using a five point ordinal Likert
scale (totally disagree, partially disagree, no opinion, partially agree, totally agree). Results
were analysed using R software version 3.0.1.

Qualitative component: An inductive approach based on descriptive thematic coding was used
to explore the qualitative data. All transcripts were entered in a qualitative data analysis
management software (NVivo version 11, QSR International Pty Ltd., Doncaster, Victoria,
3108, Australia). Codebooks were developed using an iterative process: initial codes matched
the broad research themes that we used in the interview and focus group discussion guides, then
were expanded with codes, drawn from the data, reflecting the participants’ own terms and

semantics, and discussed within the team, including qualitative interviewers and researchers, to
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triangulate input. The hierarchical coding framework contained five main codes, with four
levels of branching each, and a total of over 60 sub-codes. Examples of main codes are:
organization of resources to meet the HIV health needs of the community, ability of the
organization to deliver HIV services, attitudes and perceptions of community members
regarding seeking and accessing care. This publication focuses on the data coded using these
sub-codes on three types of home-based services: HIV testing and counselling, support for

linkage to care, and support for retention in care.

Ethics
Formal ethics approval was provided by the Biomedical Research Ethical Council (BREC) of
the University of KwaZulu-Natal on March 18, 2016. All participants voluntarily gave their

informed written consent.

RESULTS

Overall, 146 quantitative questionnaires were completed (overall response rate 80%: 86% for
TasP staff and 72% for government staff). Reasons for non-completion of the questionnaires
were mainly annual or sick leave and unavailability at the time of the clinic visit. Only two were
explicit refusals. As the South African health workforce is predominantly female (over 90% in
KwaZulu-Natal [39]), most respondents were women in both the quantitative (n= 81, 76%) and
the qualitative ( n=38, 92%) studies. Participants ranged in age from 25 to 74 years old in the
quantitative study (median age = 34 years, interquartile range (IQR) = [30-40]) (Table 1) and
from 25 to 72 years old in the qualitative study (median age = 37 years, IQR = [32-53]) (Table
2 and Table 3).

Fig2. Perceptions of HCWs on HIV services delivery (n= 146)
ART: antiretroviral treatment, * The variable has 2 missing values, ** The variable has 1

missing value, *** The variable has 3 missing values, **** The variable has 4 missing values.

Totally Disagree | Partially Disagree No Opinion Partially Agree Totally Agree



258  Table 1: Personal information in quantitative research participants (N= 146)

N (%)
Gender (N=146)
Male 65 (24%)
Female 81 (76%)
Median age [IQR] (years) (N=134) 34 [30-40]
Professional role (N=146)
TasP home testing-fieldworkers 38
TasP home linkage-fieldworkers 6
TasP home retention-fieldworkers 8
TasP home services managers 5
TasP clinic nurses 15
TasP clinic ART-counsellors 15
TasP clinic services managers 3
Government clinic nurses 40
Government clinic testing-counsellors 16

259  IQR: interquartile range

260  Table 2: Personal information in research participants of qualitative semi-structured

261  interviews (N=18)

. Experience in HIV
Position/Cadre Sex Age (years)
care (years)

Home-based HIV services in the TasP trial

Home linkage-fieldworker 1 F 40 9
Home linkage-fieldworker 2 F 53 10
Home retention-fieldworker F 41 14
Home services manager 1 F 32 3
Home services manager 2 F 42 12

Clinic-based HIV services in the TasP trial

Clinic nurse 1 F 35 8
Clinic nurse 2 F 53 8
Clinic nurse 3 F 34 6
Clinic nurse 4 F 71 10
Clinic ART counsellor 1 F 46 16




262
263
264
265

266

267
268

269

270
271
272
273
274

Clinic ART counsellor 2 F 31 9
Clinic trial manager 1 F 39 8
Clinic trial manager 2 F 44 11
Clinic-based HIV services in the local government programme
Clinic nurse 1 F 47 17
Clinic nurse 2 F 63 7
Clinic nurse 3 F 50 6
Clinic services manager 1 F 31 3
Clinic services manager 2 F 56 17

F: female, M: male

Table 3: Personal information in research participants of qualitative focus group

discussions (N=23)

Number of Median age

Position/Cadre Sex

participants [range] (years)

Median
experience in

HIV care
[range] (years)

Home-based HIV services in the TasP trial

Home testing-fieldworkers 10 9F, IM 31 [26-41] 6 [3-13]
Clinic-based HIV services in the TasP trial

Clinic nurses 7 6F, IM 46 [34-71] 7 [5-9]

Clinic ART counsellors 6 5F, 1M 45 [29-58] 11 [6-14]

F: female, M: male

1. Home-based services have the potential to draw into care people who have slipped

through the cracks of the existing health care system

Home-based services are perceived as highly acceptable and very convenient

Over 90% of the quantitative study participants affirmed that home-based services are

acceptable by the population they serve (Fig2). HCWs who delivered such services within the

TasP trial explained during the qualitative interviews that community members were usually

agreeable to them entering their household and appreciated receiving HIV services in their

homes.
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“People were happy that we visited them in their homes; giving them information,
testing them for HIV. They were also happy to access the trial clinics, which were close

by” (SSI, TasP clinic ART-counsellor 2)

“I can say that people from rural areas are not rude. [...] It never happened that we
would arrive at a participant’s home, and the participant would refuse to talk with us.

People from rural areas have respect.” (SSI, TasP home linkage-fieldworker 2)

Additionally, home-based services were seen as a possible means to overcome some common
structural and individual barriers to facility-based health services: people are spared walking
long distances, paying for transport to visit a clinic, or queuing for hours in the waiting room

and risking to be seen by community members.

“According to me, it (meaning home-based HIV testing) is a good thing, because some
(trial) participants were afraid to go to the [government] clinic to get tested, and to
queue for a long time to be seen. It happens that people are sick and afraid to go to
clinic to know his/her status. But when we go to people’s home (in the TasP trial), we
request everyone individually to come and test with us. We don’t choose. Then the

participants will know their status.” (FGD, TasP home testing-fieldworkers, participant

6)

Home-based services enable a strong support for HIV care due to family closeness and

connectedness with HCWs

All TasP HCWs who delivered services at home mentioned during the interviews the role of
the family in people’s acceptance of HIV services. They observed powerful group dynamics at

home, with family members encouraging each other.

“What’s good about the TasP trial is that, when we arrive at participants’ home, we
sometimes find people that don’t want to be tested for HIV. But if they see us testing one
of their family members, they change their minds and push each other to be tested [ ...].
It becomes easier for them” (FGD, TasP home testing-fieldworkers, participant 7)

Many HCWs emphasized the strong interpersonal skills they had to display to engage in
extended one-to-one talks with people in their homes. They expressed the rewarding feeling

they got from helping people most in need.

“That’s why I love linkage activities. Because it has helped many people who were
sitting at home. [...] Once, a participant (to the TasP trial) was happy and said to me
“Wow, you are the one who helped me. I was dead and afraid, but now I am alive and

not afraid.” (SSI, TasP home linkage-fieldworker 2)
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“You find that a grandmother’s child has been helped because you encouraged him/her
to go to the clinic. The grandmother would have failed on various occasions to convince
her child to go to the clinic [...]. But then you come in their home and help the child.
Then the grandparents will love you because they see the results of your work.” (SSI,

TasP home linkage-fieldworker 2)
Home-based services are conducive to promoting entry and retention in HIV care

Home-based HIV services were perceived as promising add-ons to boost the HIV care cascade.
During the qualitative interviews, several HCWs explained that HIV testing at home allowed
people to learn about their positive HIV status, even those that wouldn’t have voluntarily sought
HIV testing. Others underlined the potential of home visits to diagnose people early in the
course of their infection, therefore empowering them to seek healthcare. Individuals receive
personalized support and are encouraged to build enough self-confidence to enter and be

retained in care.

“I loved home testing because some people are not aware that they are HIV-positive.
By testing for HIV at home, they get to know their statuses earlier. This allows them to
make informed decisions on how they will continue living their lives.” (SSI, TasP clinic

nurse 4)

“Some trial participants were referred by home testing-fieldworkers for counselling
during home visits. They would realize that, the reason why they are sick is that they
now have the virus. They find out about it when they are told there [at home]. Then they
come for help [at the clinic]. You can see that, as time goes by, people who have not yet
accepted [their positive HIV status] start saying: “Oh! All these illnesses that I had, it
was because I was infected by HIV and not aware of it. I am now okay and feel well.”

(FGD, TasP clinic ART-counsellors, participant 1)

Additionally, many TasP HCWs noted that providing respectful HIV services at home

contributed to building people’s trust towards clinic-based health care providers.

“People (meaning some trial participants) say that they come to the trial clinics because
of the way home testing-fieldworkers showed them care during the home visits. They
assumed that they would receive the same care at the clinic than the one they received
from the fieldworkers at home. The way fieldworkers behave and care for them is one
of the reasons why they come to the clinics.” (FGD, TasP clinic ART counsellors,
participant 2)
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Government HCWs specifically mentioned how teaming up with CCGs, who move about in
the community, including to people’s homes, contributes to tracking the lost-to-care

populations to encourage them to use clinic-based services

2. Home-based services are not a magic bullet

Home-based services don’t reach everyone

Overall, TasP home fieldworkers explained that the main reason for not being able to offer
home services to community members was that people were not present in their households at
the time of the home visits (e.g. people were working, especially men, were at school or had
moved away to another area). Home fieldworkers underlined that home visits were never

refused when prior agreement had been provided during a phone call.

“We had a challenge of finding males because they were not found in their homes during
the day. [...]. But those who were at home at the time of home visit, we were able to find
them. There isn’t a difference in testing [between males and females]. Once you find the
participant, s/he will accept [as] they are taught that they should take care of

themselves.”(SSI, TasP Home services manager 1)

Besides, several TasP HCWs reported circumstances in which their services were not
appreciated. Some people refused services, claiming that they needed more help than the trial
protocol provided (e.g. food or transport to go to the clinic). Others lied about their identity to
avoid being offered services. And others expressed their annoyance or dislike over repeated

home services visit, specifically regarding repeat HIV testing, every six months.

“Sometimes, when you get inside [a participant’s house], [a family member] will come
after you have introduced yourself. And s/he will ask: “Who do you want to speak with?”
Then s/he will say: “S/he is not here.” Then you will find out that this person you are
talking to is actually the one you are looking for (to offer him/her testing). And then the
whole family will laugh at you and you will end up looking like a fool.” (SSI, TasP home
linkage-fieldworker 1)

“It happened that you visit the house of someone that has already tested positive for
HIV in a previous trial round. So s/he will say: “You have found me last time and tested
me positive. So, what are you here to do now? I now know my status. There is no need
to keep coming back to me. You should continue with others who have not tested yet or

those who are not positive.” (FGD, TasP home testing-fieldworkers, participant 9)

Home-based services do not always preserve full confidentiality and freedom of choice

13



372
373
374
375
376
377
378
379
380
381

382
383
384
385
386
387

388
389
390
391
392
393

394
395
396

397
398

399
400
401
402
403
404

Some TasP HCWs reported during interviews having witnessed people’s discomfort and refusal
of HIV home services. Certain people feared being seen in contact with an institution working
on HIV; their neighbours would label them as living with HIV. In the quantitative study, over
half of HCWs expressed concerns about a possible lack of confidentiality of home-based HIV
services (Fig2). Such a result was explained by HCWs as the fact that, during home-based HIV
testing, unintentional HIV status disclosure could occur in the absence of soundproof rooms in
poor households, or because time of counselling may be longer for people with a positive HIV
diagnosis, or also because a positive HIV diagnosis could be read on people’s faces. Regarding
support for linkage and retention in HIV care, a confidentiality breach could happen as the

services specifically target people living with HIV.

“If people are tested at the clinic, they receive their results there and cry all the way
home. And they arrive at home in a good state. But if you test them at home, some just
fail to act as if they are okay. When s/he goes out of the room, you can just see that s/he
is not okay. And it means that things did not go well inside. So, at home the
confidentiality might be compromised.” (FGD, TasP home testing-fieldworkers,
participant 3)

Some TasP HCWs who delivered services at home mentioned the important role that family
members could play in people’s acceptance of health services. Individuals could feel forced
into accepting or refusing services. TasP HCWs talked about the discomfort of standing out of
the family crowd, and the fear of feeling obligated to report to the family on the outcome of the
discussion with the HCW, especially among young adults and women who live under their

husband’s control.

“The other challenge that [young people] have about testing at home, is that if they test,
parents or old people want to know his/her results when s/he is done.” (FGD, TasP
home testing-fieldworkers, participant 5)

Further, some TasP HCWs raised the issue of possible coercion of people by HCWs into

accepting home-based HIV services.

“Some community members feel forced by the home linkage-fieldworkers to come [to
the clinic]. There is a slim chance that those people will then continue attending care.
Indeed, you put them in class at the first clinic visit where they learn. But then they leave
and never come back to the clinic, because they were forced to come at first. They just
came so that anyone who was on their case (referring to the home linkage-fieldworkers)

would just leave them alone.” (FGD, TasP clinic ART counsellors, participant 1)
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Nevertheless, the quantitative study showed that more than four out of five HCWs (87%)

disagreed with the fact that home-based HIV testing could force people into accepting services

(Fig2).
Home-based services entail challenging working conditions

Several TasP HCWs mentioned how they were emotionally affected while assisting very poor

and disadvantaged people with HIV testing or support for linkage and retention to care services.

“A thing that I can say was a bit challenging was when [ found a participant who was
sick and 1 failed to assist him/her. [...] S/he was sick and s/he had no means to get to
the clinic. [...] I had to leave that participant sleeping there at his/her home. S/he was
not able to walk to the clinic and I was not allowed to bring him/her there in our trial

cars.” (SSI, TasP home-linkage-fieldworker 2)

TasP HCWs also narrated unpleasant, and even scary, situations they faced while delivering
services in the community. All TasP HCWs talked about the daily operational challenges, which
result from working in a rural, poor and remote area with scattered households. Many of them
regretted that vehicles were sometimes unreliable, despite them being essential to reach
people’s homes. Moreover, some explained that they feared for their safety (e.g. dog bites,
physical aggressions). They often held the line management accountable for their low training

and operational support.

“Some community members in the community that I was working with, told me [ ...] that
they wanted to rob me and they wanted to even take the material that I worked with.
They wanted to abuse me because I kept on coming to do the one and the same thing. |
was in danger and had to make sure that when I walked, I walked with males and not in

dark or isolated places.” (SSI, TasP home linkage-fieldworker 7)

Additionally, government HCWs regretted the lack of an established policy framework for

home-based services.

“There are [government] clinics that have an outreach team which is a team with a
sister (meaning a professional nurse), CCGs and some nurses that visit people at home.
But in our clinic, we don’t have such a team. We are hoping that, in the future, we are
going to have one because, in the establishment (meaning in the official health district
programme), it does state that there should be an outreach team, but we still don’t have
it. [...] I think the Hlabisa department of health has a problem with transport. It seems
that they don’t have enough cars. But each outreach team needs a transport.” (SSI,

Government clinic nurse 2)
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3. Home-based HIV services promote re-thinking the current model of care towards

differentiated care

Support for the integration of home-based HIV services in the local health system, despite

organizational challenges

All HCWs supported the further implementation of home-based services for HIV testing and
support for linkage and retention in care as part of the local model of care. Some government

HCWs also shared their willingness to participate in the home activities if given the opportunity.

“If you are here at the clinic, you do not know how many people need help in the
community. I think we do need to increase mobile clinics that visit people at home. [...]
Because we will also like to work within homes, but we can’t because we must be here

at the clinic” (SSI, government clinic nurse 1)

In the quantitative study, a large majority of HCWs expressed their support for the
implementation of yearly HIV testing campaigns (95%) and a linkage to care services

programme (86%) (Fig2).

Some HCWs were also convinced that the integration of home-based HIV testing in the local
health system would participate in decreasing HIV-related discrimination and normalizing

regular HIV testing, as all households would be visited.

“I think the HIV-related discrimination could be decreased with home-based HIV
testing because participants could see the importance of testing /[...] Even if they don’t
like being tested for HIV, they will do it, simply because it is done to the whole
community. They will not want to be the only one who is not doing it.” (FGD, TasP

home testing-fieldworker, participant 7)

Yet, many HCWs pointed out organizational challenges that would ensue from the integration
of home-based HIV services in the local HIV programme. In the quantitative study, most
participants expressed concern about a lack of human resources for implementing home-based
services in the local health system (93% regarding HIV testing and 86% regarding support for
linkage (Fig2)). During the interview sessions, HCWs formulated advice for implementers:
involve local leaders (“izindunas” and “ward councillors™) to inform the community on the
programme, dedicate enough financial means, hire a big enough workforce and provide them
with proper means (e.g. transport, equipment), adequate training and continuous on-the-job

support and officially recognize the value and burden of home-based work.

Beyond business as usual: integrated HIV care outside of the clinic walls
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All TasP home testing-fieldworkers reported during the interviews that they were regularly
asked by trial participants for additional services at home such as other HIV-related services
(e.g. delivery of ART), sexual health services (e.g. pregnancy diagnosis, screening of sexually
transmitted infections) and/or chronic care services, suggesting that home-based care could be
an opportunity for the offer of a whole range of integrated services, beyond HIV, especially for
poor and disadvantaged people. This result was corroborated by the quantitative study with a
strong majority of participants supporting the introduction of a multi-diseases screening (86%)
and ART initiation (85%) during home visits (Fig2).

“Many people who agree to be part of the [TasP] study are old people, grandmothers,

grandfathers and aunts [...] So if the government starts this programme of testing

participants at home, it should also introduce blood pressure and diabetes [screening]

so that it can also help old people.” (FGD, TasP home testing-fieldworkers, participant
3)

Moreover, many HCWs were in favour of pairing home-based services with community and
clinic-based services. They repeatedly talked about the specificity of certain population groups
who are responsive to certain delivery methods, at certain moments, in certain contexts;
suggesting that a panel of HIV services would allow for a better response to the diversity of
healthcare needs. HCWs explained how community-based services would be particularly
adequate in this rural area, for HIV testing and support for linkage and retention in care:
provided in tents or mobile clinics, strategically located in crowded community places like
schools or community halls, possibly during social events such as sport tournaments, stage
plays or on the days of national grants retrieval. Within the quantitative study, 71% of the
participants agreed that HIV testing in mobile units would be acceptable by the population they
serve (Fig2).
“What can assist in attracting the youth to test is to test them in mobile units, in sports-
grounds and in places where there are events. If you find them in a sports-ground or
anywhere where they can come with their friends, [then they can] test without everyone
from home.” (FGD, home-testing fieldworkers, participant 5)
“The school children do not want to come [in the clinics for HIV testing]. If maybe there
could be teams who visit schools [to offer HIV testing], just as X (referring to a
government clinic situated in the trial area) did. X contributed a lot because it tested
children at school.” (SSI, government clinic nurse 3)
Overall, HCWs were in favour of moving HIV care outside the clinic walls while pairing it up

with other health services, tailored to address the national burden of disease.
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DISCUSSION

This study explored, in the context of a large-scale community-based trial conducted in rural
South Africa, the views of HCWs towards HIV services delivered at people’s home: HIV
testing, support for linkage to HIV care, and support for retention in HIV care. Our findings
overall highlight that, regardless of whether they themselves delivered HIV services to
people’s homes, or whether they reported positive or negative field experiences, all HCWs
considered the delivery of services at home as feasible and acceptable by the population they
serve. Similar findings were noted in quantitative and qualitative studies examining home-
based HIV services delivery in sub-Saharan Africa [40-43]. HCWs thus supported home-based
services as one of the key components of a comprehensive UTT strategy to benefit people’s

health.

Our results demonstrated that home-based HIV testing plays a key role in ensuring high HIV
testing coverage within rural communities, especially in underserved areas. This positive
qualitative assessment of the HIV testing services is supported by the trial quantitative results,
as the vast majority of the trial population (92%) accepted to be tested for HIV at home [31].
Such analysis is confirmed by other quantitative [40, 43-45] and qualitative studies [46] that
examined the impact of home-based testing on HIV testing coverage in sub-Saharan Africa.
HCWs also underlined that testing people at home provide opportunities to identify people
living with HIV early in their infection, supporting its potential to assist a UTT strategy: the
earlier a person gets to know about his/her status, the sooner he/she can be introduced to ART,
and subsequently improve his/her own health and prevent the transmission of the HIV infection.
Besides, a growing literature on cost-effectiveness of home-based services including HIV
testing, outline the relevance of moving outside of the clinic walls to improve people’s health
[47]. These findings are in line with the UNAIDS targets, outlining the importance of increasing

the number of people who are aware of their HIV status.

HCWs highlighted the positive influence home visits have on increasing access to HIV care in
the community, regardless of the type of services delivered. HCWs have shown potential to
assist people in navigating the HIV care trajectory from their home to the clinic [46, 48]. Our
analysis thus confirms the capacity of home-based services to encourage people to seek
healthcare, while reducing the burden on the facility-based health system. Those results are

supported by previous quantitative and qualitative analysis in the TasP trial that show that home
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visits for HIV testing and support for linkage and retention in care participate in encouraging
people to initiate ART early [49, 50]. Such findings are complemented by those of other studies
in sub-Saharan Africa that make apparent the key role of home-based services in improving and

sustaining ART initiation and adherence [44, 51-53].

However, some of the disadvantages of home-based services were revealed by our findings.
Some population groups are left behind by home-based services, including young adults and
men [11, 43, 54]. Further research is required to adapt home services to such vulnerable
populations. Respondents also outlined that home-based services should rather be implemented
as complements to the existing facility and community-based services, rather than as standalone
strategies. Such findings build on the plea for differentiated and person-centred care to reach
the UNAIDS targets, especially in resource-constrained settings with high burdens of HIV
infection [55].

Our study reports on several of the specificities of providing health services outside of health
centres, in people’s homes. First, respondents described the underlying fear of status disclosure
and stigma happening within households. As initiation and maintenance of people’s HIV care
trajectories have been shown to be influenced by family support [56-58], our study confirms
the key role of a caring steady family environment in the success of one’s home-based care.
HCWs therefore stand in favour of safeguarding confidentiality and preventing possible
coercion, discrimination and other adverse consequences for populations being offered services
in their homes. Second, HCWs reported on the specificities of provider-patient interactions at
people’s homes, mainly related to the nature of home-based HIV services. Such findings add
up to those of other studies, noting that HCWs engaged in extended one-to-one talks outside of
the comfort-zone of a clinic, and formed professional and social relationships with their patients
[59-63]. Such a privileged relationship could inspire action in people and provide them with

support to take up and maintain access to HIV services.

HCWs reported on the demands emerging from community members, and themselves argued,
that home-based approaches for HIV care could be leveraged as a conduit for delivering care
beyond testing and support. Such findings support ART initiation, delivery and monitoring at
people’s homes, which have been shown to be feasible and acceptable in sub-Saharan African
countries [52, 53, 64] and are currently being considered as promising innovations in South
Africa [28] and other high-prevalence settings [65]. In response to the national burden of
disease, the use of home-based approaches to address other long-term conditions beyond HIV

has also been widely encouraged by community members. Such a stance is supported by the
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recent multi-diseases home-based interventions which have been investigated in sub-Saharan
Africa, with great success in terms of acceptability [66, 67] and indications of likely cost-
effectiveness [18, 68], and which are also in the pipeline of national health strategies, including
in South Africa [28]. With the international focus on Universal Health Coverage [69, 70], home-
based interventions seem attractive to reshape the disease specific and care-oriented services
towards more comprehensive goals [71, 72]. But the features of such an integrated health
system approach remain to be defined, including the careful selection of the services to benefit
the health of family members and not overburden them unnecessarily. Substantial
organizational efforts are expected for the implementation of standardized and yet context-

specific solutions [73, 74].

Government HCWs, in addition to adopting a positive position for the scale up of home-based
HIV services in the Hlabisa area, insist on the lessons learnt from the current local home-based
care programme. They value the support provided by CCGs to the government clinics but note
the poor supervision and irregular geographical distribution. Such findings support the
formalizing of home-based care (Box 1) in line with the current efforts undertaken in several
sub-Saharan African countries including in South Africa [28]. Government and TasP staff unite
to plea for adequate training and support of HCWs (Box 1), adding to the growing claim of the
health profession in sub-Saharan African countries for training opportunities that fully embrace
the broad spectrum of competencies and cadres, in order to effectively meet health needs [75,
76]. Government and TasP staff also pointed out how an official recognition of the specific
value and burden of their work could participate in improving the delivery of services in
people’s homes (Box 1), in keeping with the words of other HCWs who delivered home-based
services, including HIV services in South Aftrica [77]. Those findings come at a time when the
last decade has highlighted major gaps in the availability, accessibility and quality of the health
workforce in many countries [78-80] and home-based HCWs represent an opportunity to shape
the development of a new workforce and rationalize health care demands [81, 82]. Based on
the insights of HCWs, we formulated pragmatic recommendations to policy-makers, to
implement and improve the delivery of home-based services as a key component of national

health systems (Box 1).
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Box 1: Recommendations to implement and improve the delivery of HIV services
at home, in rural areas: lessons learnt from HCWs

o Policy implementation: To formalize the delivery of home-based services
* To mandate home-based services as part of HIV care, within all
pertinent program guidelines
* To develop practice standards at national, district and sub-district
levels that are adapted to people’s needs (home visits outside of
working hours, phone calls prior home visits, mechanisms to
transport people from home to clinics)
= To drive policy-makers into understanding the distinctiveness of
home-based work and challenge them to make long-term
commitment to funding home-based programs
o Health services management: To build a home-based workforce
* To recruit a specific workforce to be assigned to home visits
* To integrate and articulate the workforce into the existing clinic-
based pool staff
=  To provide the workforce with strong management and supervision,
including allowing for feedback mechanisms
o Human resources: To adequately train and build the skills of the home-based
workforce
* To manage psychological aspects encountered during home visits
(confidentiality, coercion, discrimination, especially with vulnerable
population groups (e.g. men, young adults))
* To build a cultural sensitivity to really get the value of home-based
work through the building of privileged provider-patient interactions

One of the limitations of the quantitative part of the study was that questionnaires were
written in English. This may have prevented the staff members who were less proficient in
English from fully understanding the questions. Piloting the questionnaires prior the onset of
data collection helped change the wording of some questions to minimize misunderstandings.
One of the limitations of the qualitative part of the study is that participants may have responded
in a way that they felt was expected as researchers who carried out the analysis were also
working within the TasP trial. For some health care workers delivering home-based services in
the TasP trial, this study allowed them to reflect on their own activity, which may have biased
their response in one way or another. We noticed signs of irritability when they felt that the
quality of their work was questioned and we assumed that they might have been reluctant to
make critical responses. Additional training was given to the qualitative interviewers on probing
to capture a full range of experiences. We ensured anonymity and created a space for open
critical discussion, by open-ended questioning, and critical responses did emerge. Additionally,
we aimed at an in-depth understanding of the context-specific issues through a close

collaboration between isiZulu-speaking qualitative interviewers and researchers with an

21



622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657

extensive knowledge of the UTT strategy of the TasP trial. Finally, even though our study
results may not be generalizable outside of the context of clinical trials and outside of South
Africa, they bring valuable insights to understand the challenges of HIV service delivery in
rural KwaZulu Natal, one of the most HIV-affected areas in the world; our results also provide
informative lessons for contexts that are similar to our study setting (weak health systems
serving particularly vulnerable populations living in dispersed settlements and greatly affected
by HIV).

This study is, to our knowledge, the first investigating home-based services in the framework
of a UTT strategy. The mixed-methods design allowed a comprehensive investigation process
of the situation. By and large, many of the difficulties of formalizing and strengthening home-
based care are currently being investigated. This paper seeks to place these challenges in the
South African context, which is rapidly evolving with respect to changing health needs: all
people living with HIV are now eligible for HIV treatment. Our analysis confirms that home-
based HIV services hold a prominent place in the UTT arsenal to improve the overall care
cascade. The central challenge appears to lie less in technical systems design than in making a

case for a home-based system to be a part of the established health system.
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Offering HIV testing to people in their home
is acceptable in this community. |
Offering HIV testing to people in their home .
limits confidentiality.

Offering HIV testing to people in their home -
forces people to test.
Campaigns of home-based HIV testing should be organized

by the department of health in the Hlabisa sub-district
at least every year .

w

Home-based HIV testing

Campaigns of home-based HIV testing organized every year
by the department of health in the Hlabisa sub-district may
not be feasible considering the shortage of human resource.
Supporting HIV+ people to go to the clinics

by regularly phoning and visiting them

is acceptable to people in this community.

Supporting HIV+ people to go to the clinics

by regularly phoning and visiting them

may cause a breach of confidentiality.

skt

Supporting HIV+ people to go to the clinics by regularly
phoning and visiting them should be implemented by the
department of health in the Hlabisa sub-district.

care

Supporting HIV+ people to go to the clinics by regularly
phoning and visiting them may not be feasible by the
department of health in the Hlabisa sub-district considering
the shortage of human resource.

HIV testing at home should be combined with the screening
for other diseases in this community.

Offering HIV testing in mobile units would be acceptable to
people in this community.
Offering home-based ART initiation would be acceptable to
people in this community.

services

Rt

Olther home-based| Home-based support for linkage to HIV

| [
100 50 0 50
Percent

(=]
=]

Totally Disagree B Partially Disagree No Opinion Partially Agree Totally Agree Il

Fig2. Perceptionsof HCWson HIV services delivery (n= 146)

ART: antiretroviral treatment, * The variable has 2 missing values, ** The variable has 1
missing value, *** The variable has 3 missing values, **** The variable has 4 missing
values.
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Supplementary Table S1. Topics mentioned by health workers during the qualitative study (ANRS42Z asP trial, Hlabisa sub-disctrict,

South Africa, 2014)
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1.1.1.People appreciated receiving HIV services at home| X X X X
1.1.2Home-based services allowed to overcome common
structural and individual barriers to facility-bddeealth X X X X X
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1.2.1.The family is central in people’s acceptance of HIV | X X
services at home.
1.2.2HCWs display strong interpersonal skills to perform| X X X X
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Supplementary Table S1 (ctd.). Topics mentionetldalth care workers during the qualitative studWNiRS 12249 TasP trial, Hlabisa sub-
disctrict, South Africa, 2014)
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2 Home-based services are not a magic bullet
2.1. Home-based services don't reach everyone
2.1.1 People were not present in their households at the X
time of the home visits.
2.1.2.Some people refused services. X
2.2. Home-based services do not always preserve fufidemtiality and freedom of choice.
2.2.1People feared being seen in contact with an X X X X X
institution working on HIV.
2.2.2 Unintentional HIV status disclosure could occur. X X
2.2.3.Possible coercion of people by their family
members into accepting or refusing home-based HIV X X X X X
services.
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2.3.1HCWs are emotionally affected while assisting X X
very poor and disadvantaged people.
2.3.2HCWs experienced unpleasant, and even scary, M X
situations while delivering services in the comntyni
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IDI: in-depth interview, FGD: focus group discussio
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based services in the local model of care.
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IDI: in-depth interview, FGD: focus group discussio
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Abstract
Background

We aimed to describe the field experiences and recommendations of clinic-based health
care providers (HCP) regarding the implementation of universal antiretroviral therapy (ART)
in rural KwaZulu-Natal, South Africa.

Methods

In Hlabisa sub-district, the local HIV programme of the Department of Health (DoH) is
decentralized in 18 clinics, where ART was offered at a CD4 count <500 cells/uL from Janu-
ary 2015 to September 2016. Within the ANRS 12249 TasP trial, implemented in part of the
sub-district, universal ART (no eligibility criteria) was offered in 11 mobile clinics between
March 2012 and June 2016. A cross-sectional qualitative survey was conducted in April—-
July 2016 among clinic-based nurses and counsellors providing HIV care in the DoH and
TasP trial clinics. In total, 13 individual interviews and two focus groups discussions (includ-
ing 6 and 7 participants) were conducted, audio-recorded, transcribed, and thematically
analyzed.

Results

All HCPs reported an overall good experience of delivering ART early in the course of HIV
infection, with most patients willing to initiate ART before being symptomatic. Yet, HCPs
underlined that not feeling sick could challenge early ART initiation and adherence, and thus
highlighted the need to take time for counselling as an important component to achieve uni-
versal ART. HCPs also foresaw logistical challenges of universal ART, and were especially
concerned about increasing workload and ART shortage. HCPs finally recommended the
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need to strengthen the existing model of care to facilitate access to ART, e.g., community-
based and integrated HIV services.

Conclusions

The provision of universal ART is feasible and acceptable according to HCPs in this rural
South-African area. However their experiences suggest that universal ART, and more gen-
erally the 90-90-90 UNAIDS targets, will be difficult to achieve without the implementation of
new models of health service delivery.

Introduction

It is well known that health care providers (HCP) are key actors in the effectiveness of health
services, especially regarding HIV care [1, 2]. They are in particular responsible for the techni-
cal quality of care (services must be performed according to pre-defined medical standards)
and the service quality (how services respond to patients’ expectations and cultural values)

[3]. In the fight against HIV infection, HCPs have been in the front line for implementing the
successive changes in antiretroviral therapy (ART) initiation eligibility criteria. ART was first
recommended by the World Health Organisation (WHO) for HIV-infected patients with
moderate and advanced stages of infection, at a CD4 count <200 cells/uL in 2002 [4] and a
CD4 count <350 cells/uL in 2010 [5]. Then, in the last few years, initiating ART earlier in the
course of HIV infection was shown to significantly decrease the risk of HIV-related morbidity
and mortality [6, 7] and of HIV transmission within serodiscordant couples [8]. As a conse-
quence, the WHO progressively updated its guidelines with ART initiation recommended at a
CD4 count <500 cells/pL in 2013 [9] and regardless of clinical or immunological stage (i.e.
universal ART) in September 2015 [10], as part of the Universal Test and Treat (UTT) strategy
[11].

The beliefs, attitudes and experience of experts and HIV specialists towards universal ART
have been documented in high-income countries [12-16] where universal access to ART has
been available even prior the launch of the 2015 WHO guidelines. Interviewees had good per-
ceptions of the efficacy of universal ART but highlighted the importance of considering
patients on a case by case basis, deciding on the best time for ART initiation according to their
individual characteristics, related to lifestyle, social support, travels. In sub-Saharan Africa,
which carries the greatest burden of HIV, research on access to and delivery of universal ART
has mainly been focused on patient perspective, including the investigation of individual and
social barriers to HIV care [17, 18]. The perspective of HCPs regarding successes and barriers
of offering ART to people early in the course of their HIV infection has not yet been docu-
mented, even if it has been identified as essential to inform policy makers in designing service
delivery models that are acceptable, efficient and sustainable for the scale up of universal ART
[19].

In South Africa, HCPs have provided ART at a CD4 count <500 cells/puL in the Department
of Health (DoH) HIV programmes since January 2015 [20]. Universal ART was delivered on
an experimental basis between 2012 and 2016 within the ANRS 12249 TasP (Treatment as Pre-
vention) trial conducted in KwaZulu-Natal province [21]. As other sub-Saharan countries
[22], South Africa has adopted in 2016 the WHO guidelines recommending universal ART as
national policy [23]. The number of people on treatment is thus likely to increase from 5.4 mil-
lion to 7.4 million in 2020 countrywide according to modelling studies [24, 25]. Ensuring that
all people living with HIV are able to start ART early in the course of their infection and
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receive it for life in good conditions will probably be a major challenge for the South African
health system overall, and especially for HCPs. The objective of this study is to describe and
compare the field experiences and recommendations of clinic-based HCPs working in both
the DoH and in the TasP trial clinics regarding the early implementation of universal ART in
rural KwaZulu-Natal, South Africa.

Materials and methods
Study setting

This study was conducted within Hlabisa sub-district, a rural area of the KwaZulu-Natal prov-
ince in South Africa, where an estimated 29% of the adults aged 15-49 were HIV-positive in
2012 [26]. The Hlabisa local DoH HIV programme was initiated mid-2004 [27]. It is devolved
to 18 primary health care clinics in the sub-district, and is nurse-led, with certain nurses
trained for Nurse-Initiated and Managed Antiretroviral Treatment (NIMART) programme
since 2011. People can access HIV testing and counselling at any time in these government
clinics and receive ART for free if they are eligible, according to the South African national
guidelines as follows: at a CD4 count <350 cells/pL prior January 2015, then at a CD4 count
<500 cells/pL until September 2016 when universal ART (no specific criteria for ART initia-
tion) was adopted countrywide.

Between March 2012 and June 2016, the cluster-randomised ANRS 12249 TasP trial was
implemented in part of Hlabisa sub-district, under the responsibility of the Africa Health
Research Institute (AHRI). This trial aimed to compare the effect of universal ART, initiated in
all adults living with HIV regardless of clinical or immunological stage (intervention arm), ver-
sus ART initiated according to South African guidelines (control arm), on the reduction in inci-
dence of new HIV infections in the general population [21, 26]. All individuals, aged >16 years,
reporting being a member of a household of the 22 trial cluster areas, were eligible to participate
in the trial. They were offered HIV testing at home every 6 months by fieldworkers; those iden-
tified HIV-positive were referred to a cluster-based clinic, set-up especially during the trial
period, nurse- and counsellor-led, situated <45 minutes walking from where they lived.

Study design, study population and sample

A cross-sectional mixed-method survey was conducted among HCPs from both the DoH pro-
gramme and the TasP trial to investigate their experience in providing early and universal
ART, and their perception of the scale-up of UTT [28]. The quantitative component was con-
ducted in April 2016; all TasP and DoH HCP were invited to participate. In this paper, we
focus on the qualitative component of the survey, which was conducted in May-July 2016 and
consisted of semi-structured individual interviews (IDI) and focus-group discussions (FGD).
TasP and DoH HCPs were selected among the staff met during the quantitative component of
the study, and based on three main criteria (age, years of experience, high versus low clinic vol-
ume) in order to capture diverse professional contexts. Here, the analyses focused on data col-
lected among clinic-based staff, including eight IDIs in TasP (two nurse managers, four nurses
and two ART counsellors), five IDIs in the DoH (two government clinic managers and three
ART nurses). Two FGDs were also conducted with seven nurses and six ART counsellors, all
members of the TasP team (Table 1).

Data collection

Four local experienced qualitative interviewers carried out the IDIs and FGDs in isiZulu. IDIs
lasted for 60 to 90 minutes in English or isiZulu and the FGDs for about 120 minutes in
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Table 1. Study population and sample—Hlabisa sub-district, South Africa, 2016.

Total population (enrolled in the Qualitative study Sample characteristics
quantitative component)* sample Interviewee Gender | Age | Years of experience
in HIV care
HCPs eligible for the quantitative component
TasP Clinic-based 3 (all enrolled) 21IDIs IDI TasP Nurse F 44 11
managers Manager 01
IDI TasP Nurse F 39 8
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Manager02 | Ll
TasP Nurses 19 (15 enrolled) 41Dls IDI TasP Nurse 01 F 35 8
IDI TasP Nurse 02 F 53 8
IDI TasP Nurse 03 F 34 6
.......................................... IDITasPNurse04 | F |70 .10 ..
1 FGD with seven | FGD TasP Nurse, P1 M 28 6
participants FGD TasP Nurse,P2 | F 72 9
FGD TasP Nurse, P3 F 71 8
FGD TasP Nurse, P4 F 34 8
FGD TasP Nurse, P5 F 53 9
FGD TasP Nurse, P6 F 35 5
................................................................................................................................................................ FGDTasPNurse,P7 | F |28 | 5
TasP | ART counsellors | 15 (all enrolled) 21Dls IDI TasP Counsellor F 46 16
01
IDI TasP Counsellor F 31 9
......................................... 02 e
1 FGD with six FGD TasP F 58 13
participants Counsellor, P1
FGD TasP F 32 6
Counsellor, P2
FGD TasP F 58 14
Counsellor, P3
FGD TasP M 29 6
Counsellor, P4
FGD TasP F 54 14
Counsellor, P5
FGD TasP F 37 13
oo b Counsellor, P6 |
DoH ART nurses 51 (40 enrolled) 31DIs IDI DoH Nurse 01 F 47 17
IDI DoH Nurse 02 F 63 7
IDI DoH Nurse 03 F 50 6
Other HCPs
DoH | Government clinic 18** 21DIs IDI DoH Gov. Clinic F 31 3
managers Manager 01
IDI DoH Gov. Clinic F 56 17
Manager 02

HCP: health care providers; IDI: individual interview; FGD: focus-group discussion;

TasP: Treatment as Prevention trial; DoH: Department of Health; ART: antiretroviral therapy

F: Female; M: Male; P: Participant

* Total number of HCPs per category at the time of beginning the study in April 2016 (in brackets, number of HCPs enrolled in the quantitative component)
** DoH government clinic managers were not targeted by the quantitative component of the survey

https://doi.org/10.1371/journal.pone.0186883.t001

isiZulu. They were held either in a closed meeting room at AHRI (for the TasP staff) or ata
place of convenience including within the clinics (for the DoH participants). Structured guides
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were used for IDIs and FGDs. Each guide was specific to the job position and addressed expe-
riences in providing early ART (DoH) and universal ART (TasP), perceptions regarding the
scale-up of universal ART, and perceptions regarding HIV services to increase access to HIV
care and treatment. The FGDs and IDIs were audio-taped. Transcription of recordings and
translation from isiZulu to English were performed by the interviewers themselves, and all
translations were validated independently by the qualitative survey supervisor.

Analysis process

An inductive approach based on descriptive thematic coding was used. All transcripts were
entered into qualitative data analysis software (NVivo version 11, QSR International Pty Ltd.,
Doncaster, Victoria, 3108, Australia). Codebooks were developed using an iterative process:
initial codes matched the predefined research themes (working conditions; attitudes of com-
munity members regarding HIV services; future of HIV services), then were expanded with
codes reflecting the participants’ own terms and semantics, and discussed within the team,
including qualitative interviewers and researchers, for triangulated input.

Ethics

The study was approved by the Biomedical Research Ethics Committee (BREC) of the Univer-
sity of KwaZulu-Natal on 18 March 2016. All participants voluntarily provided informed writ-
ten consent.

Results
Description of the study sample

Of the 88 HCPs registered as DoH and TasP staff members in April 2016 and eligible to the
quantitative component, 73 participated (15 were not present in the clinics; no refusal was
recorded). Among them, 24 study participants were purposively selected to participate in the
qualitative component; in addition, two DoH government clinic managers were recruited.
Opverall, 26 participants (24 women and two men) were included; their socio-demographic
characteristics are presented Table 1. Briefly, HCPs were between 28 and 71 years old, with a
median of 45 years. They had between 5 and 17 years of experience in providing HIV care.

HCPs are motivated to provide universal ART, which contributes to
better health and better care for people living with HIV

Early/Universal ART revitalized the community. All TasP and DoH HCPs appreciated
initiating people on ART early in the course of the HIV infection (CD4 <500 cells/uL in the
DoH and regardless of any criteria in the TasP trial), feeling that they were saving people’s
lives, participating in reducing their patients’ risk of developing opportunistic infections.
HCPs also noted that, beyond individual benefits, early ART had positively impacted on the
community. As a consequence of more and more people initiating ART early, they perceived,
among the community, increasing confidence and hope in the health system to improve peo-
ple’s health and fight HIV infection.

“We initiate people [on ART] while they are still fine, so the benefits [of early ART] were
helpful. We managed to revive the community [. . .] I think initiating ART early before peo-
ple become sick, regardless of their CD4 count, has helped the Hlabisa community. Because
it wouldn’t be right to find that a whole family is sick, that all die at the same time, and no
one is left to take care of the children.” (IDI TasP Nurse 03)
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“It has been a while since I last saw a person being transported in a wheel barrow. It means
people have hope. They are able to make decisions in time. It is rare to now find a person
being bedridden in his/her homesteads. It means that there really is hope, and that we will
win this fight.” (IDI TasP Counsellor 02)

Early/Universal ART encourages people to seek care. Both TasP and DoH HCPs
emphasized that the absence of HIV-related symptoms associated with early ART was a major
motivation factor for people to initiate ART as soon as possible, as it contributed to preserve
them from HIV-related stigmatization and discrimination from community members.

“[Some patients] approve it (referring to universal ART) as they don’t want to have the
symptoms which make it obvious to others that they are HIV positive: symptoms like TB,
weight loss and shingles. They like the fact that they recover sooner than the next person
noticing that they do not suffer from opportunistic disease. They do not suffer from diar-
rhoea. People appreciate early ART initiation as other people won’t see those on ART hav-
ing symptoms.” (IDI TasP Nurse 04)

“If you tell [the patient] that their CD4 count is this much, they would say [...] ‘wow it so
high!’ [...]. The patient appreciates it because you have already taught them that it helps
them to not get sick. And so they will not to not be seen [as sick] by people [...]. [When]
you tell the patient about all the benefits [of initiating ART early], they really like that.
Firstly they get surprised by their [high] CD4 count, then, once they know that they will be
offered ART [regardless of the high CD4 count], that give them hope.” (IDI TasP Counsel-
lor 01)

Additionally, HCPs witnessed a positive snowball effect of early ART in the communities.
Visible health benefits of early ART were encouraging some of those who had been indecisive
or reluctant about starting ART, to take action and seek HIV care.

“People who started [early ART] were pioneers into attending the clinics. As others started
seeing them getting better, it helped them to feel free to come to the clinics [as well].” (IDI
TasP Nurse Manager 01)

Early/Universal ART allows for improvements of health care delivery. Both TasP and
DoH HCPs appreciated the flexibility in their HIV care practice when dealing with people
with higher CD4 counts, who were not urgently in need of ART. They explained that offering
ART at high CD4 counts facilitated the relation between HCPs and their patients as asymp-
tomatic people had better capacities of concentration and of understanding the counselling
provided compared to the sickest ones. They also enjoyed being able to take time (i.e. several
days) to offer more in-depth counselling for these patients and thus better organize their work
schedule without rushing for ART initiation.

“It (referring to the change of ART eligibility from CD4 count <350 to <500 cells/pL) did
make a change in [managing] patients, because now we initiate people who are still able to
walk around, who are not in bed. It is different from before, when we were initiating people
that were emaciated and very weak; it was not easy for them to regain weight and it was tak-
ing long. But now it’s easier because the patient is able to walk, is able to answer to all the
questions we are asking him/her. It is unlike when the person was very ill and we needed a
relative to talk to [...] because if the person is too ill, he/she is unable to understand [what
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we are saying], they are only able to concentrate on their illness [. . .]. [With ART eligibility
at 500 CD4 cells/uL], the [patient] queue goes fast.” (IDI DoH Nurse 02)

“With this type of participants [in immediate need of ART], I first need to make them
understand that they need to start treatment and that they must come [back to the clinic]
the following day [to start treatment]. That participant doesn’t have enough time to under-
stand the situation because I have other duties that I have to do. But I do talk with them and
tell them the importance of starting treatment and so on. It is different with participants
with who I can have time with [because they have high CD4 count and are therefore not in
immediate need of ART]. I can plan their appointment only for counselling [. . .]. Such per-
son [who starts ART at high CD4 count] has time to get detailed information [about ART]
as compared to the person who has a low CD4 count [and is in immediate need of ART.”
(FGD TasP nurses, P1)

In addition, some HCPs also suggested that the implementation of universal ART could

contribute to decrease the burden on the health system, especially related to patients not yet
eligible for ART and who were at risk of presenting to the clinic with advanced disease thus
requiring hospitalizations.

“I think it (referring to universal ART) can reduce the burden on health care professionals.
There are lot of people that are tested HIV positive but because their CD count was above
500 (eligibility criteria for ART initiation at the time of the interview), they would go home
and forget about coming back to initiate treatment. [Universal ART] can reduce the num-
ber of people we see coming in stretchers and at times they are in Stage 3 and 4. [. . .] This
will reduce the number of people who end up being hospitalised as they eventually become
severely ill. On the other side this will enslave us. (Laughing). [. ..] we will end up working
hard to achieve the target.”(IDI DoH Gov. Clinic Manager 01)

HCPs perceive challenges in providing universal ART to reluctant
patients and without sufficient human resources and equipment

Early/Universal ART is offered to people who can be reluctant to initiate ART. Both

TasP and DoH HCPs reported that some of their patients were not aware of the rapid changes
in the ART landscape and eligibility criteria. Because they lacked knowledge about the evolu-
tion of HIV medicine, the benefits of prompt ART initiation upon diagnosis as well as the
availability of pills with less side effects than before, those patients were reluctant to initiate
ART early in the course of their HIV infection.

“Some [patients] were looking in the past; there were many bad side effects before. Like
when people were taking D4T (referring to the ART drug stavudine which has been com-
monly used in South Africa before 2011), they body structures were changing. So now, they
have that fear that if they start taking treatment, they will have big legs or big breasts. That
was becoming a concern to them. So your role is to tell them that we know that and we
have addressed it. Most of the pills that were causing those problems have been removed.”
(FGD TasP Nurses, P3)

Both TasP and DoH HCPs also underlined that they faced specific difficulties in encourag-

ing people with high CD4 count, and especially no HIV-related symptoms, to initiate ART.
They acknowledged that HIV disease acceptation could be a long process for those individuals.
They were concerned about the fact that some of their patients, and especially the youngest
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ones, might not see the value of HIV care and ART initiation early in the course of their HIV
infection. Some patients feared to engage in taking ART for life. HCPs also noted that some of
their patients feared that ART side-effects would make them look sicker than how they truly
felt.

“Those who are younger, they see themselves as healthier than others. They look at those
with a low CD4 count, saying: ‘oh! I will not go to clinic while I am severely sick and people
are holding me’. You see that attitude. [. . .] I feel sad because those persons will end up get-
ting sick. They will decide to start ART only when they are severely sick. Because ART is
very strong, the patients may think that it is because of the treatment that is why they are
getting worse. I explain to the patients, and ask them to come back so that we can talk.”
(IDI TasP Nurse 02)

In this context, HCPs consensually agreed on the key role of counselling to answer the
expectations of their new patients, starting from their first clinic visit: allowing them time to
claim ownership on the decision of initiating ART early during their infection, and finding the
right arguments to make the risk/benefits balance tip in favour of early ART initiation.

“It happens [that people hesitate to initiate early ART], but it’s because of fear of unknown
and because when HIV came it came with fear. Some become hesitant saying I will start the
treatment and be like my neighbour who is not right and sick [. . .] I don’t feel right but
there are skills such as counselling them so they end up leaving with different attitude,
knowing the correct way [. . .] they [the patients] respond well on counselling when you
talk to them you realise that they just lacked information, they did not know. Once you sit
them down and talk to them and tell them how HIV works you notice they now understand
and they will say nurse I now know and I'm prepared to do this” (IDI TasP Nurse 03)

Early/Universal ART is offered to people who may be more likely to default. Both TasP
and DoH HCPs reported overall high ART adherence and retention in HIV care among their
patients. However, they also emphasized how having high CD4 count and not feeling sick
could compromise HIV disclosure, and thus challenge ART adherence. Based on their experi-
ence, some TasP HCPs were further worried that early ART initiation, among people who
never felt sick, could lead some of them to forget the treatment benefits, or to not consider
their health as a priority, which could result in treatment interruption, and ultimately emer-
gence of ART resistance and complexification of HIV care management.

“The dangers of early ART initiation is that, after some time, people stop taking ART. If
they start treatment without ever being ill, they default and then develop resistance. You
cannot guarantee that that these people will adhere to their treatment and not get tired of
taking the treatment. They can say ‘T have never been ill, I am now tired of this treatment’.
When people default and start taking treatment again, they develop resistance [to their
ART regimen]. And then we will have a lot of regimen 2, and we do not like that.” (IDI
TasP Nurse 03)

“If they [referring to people with high CD4 count] start their treatment early, it can cause
them not to adhere because they see they are healthy. They think that they can move to
other places like Durban or Gauteng, and that they can even stop taking their treatment.
Some will come back [to the clinics] when they are really sick. Good adherence is more
found in people who started treatment when their CD4 count was low, when they really
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needed to take treatment, than in those who have a high CD4 count, who have never been
sick and for who it is really easy to dropout from taking treatment. They would just say ‘I
was not around for two weeks, my ARVs were finished’.” (FGD TasP Nurses, P2)

HCPs again identified personalized quality counselling as a cornerstone for the success of
ART adherence among people initiating early: discussing disclosure to trigger sustainable per-
sonal support and regularly reminding the role of ART in maintaining one’s high health status.

“Counselling is a continuous thing. You don’t do it in one day. In a sense that even with a
participant who is taking treatment, it’s a day to day counselling. Even if his/her adherence
is good, you encourage him/her differently. Even that participant needs a counselling that is
directed to him/her and according to his/her behaviour.” (FGD TasP Nurses, P2)

Early/Universal ART could suffer from human resources and equipment shortage. All
HCPs were in favour of making universal ART available in the area that they serve. Nevertheless,
most of them pointed out several foreseen programmatic challenges of large-scale implementation
of universal ART. As universal ART implies an increased patient volume receiving care, HCPs
feared a decline in the quality of care in the local government clinics, in the absence of adequate
efforts from the health care management in terms of human resources and health equipment.
HCPs were concerned about clinic staff experiencing too much workload and wearing themselves
out. And about patients suffering from longer waiting queues, receiving less individualized coun-
selling, facing drug shortages and delayed lab tests results, and thus loosing motivation for HIV
care and treatment. HCP overall highlighted the risks of quality deterioration and lessening of
trust in both the HCP-patient and the HCP-health care management relationships.

“Even if [DoH staff] can be ready [to implement universal ART], the staff shortage will hin-
der their readiness. [...] A nurse can’t work well when over loaded and it compromises the
quality of care. [...] You would end up just dishing the medication [...] and missing a lot
in the process. You would end up missing a person with unsuppressed viral load, [...] or
with abnormal blood results or missing the normal health education. You would end up
focusing on the [patient’s] queue in the bench, and realize that you have so many patients
to attend.” (IDI TasP Nurse Manager 02)

“The concept [of universal ART] is good. The problem is: will it be sustainable? Hum. . . we
have seen periods in the Hlabisa district, when [clinics] run short of treatment [. . .]. Then,
patients are like yoyos. They will be on treatment, but what about the following day? They
will not be. Because of ordering, or they have changed tenders. I think that is the frustrating
part when it comes to treatment.” (IDI TasP Nurse Manager 01)

“Shortage of treatment makes me sick. Because when patients start taking treatment, we tell
them that: “Don’t forget it. Don’t miss the pill’. So if there is no treatment [that we can give
them], how can the patients trust us? How can they believe that they will survive if there are
days when they do not take their treatment?” (IDI DoH Nurse 03)

HCPs suggest opportunities for successful scale up of universal ART

All HCPs were in favour of scaling-up universal ART in the government clinics of the area that
they serve, while emphasizing that a successful implementation would require the healthcare
management to command drastic changes in the current health system.
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Efforts in constituting a wide and efficient workforce. First, HCPs urged health care
management to adequately match human resources needs to promote quality health care and
optimize patient management. They also advised on acknowledging the specific challenges of
universal ART delivery and acceptability, therefore adequately training the nursing workforce
to provide an adequate and personalized counselling to their patients.

“[Providing] HIV care [to someone] is like caring [for any other] person. When they come
to the clinic, you should be able to attend to all their needs, not only issuing them HIV treat-
ment. Everything, including the social aspects [of HIV care]. [...] So if the work load is
increased (with the implementation of universal ART), I don’t think the nurses will be able
to attend to the social needs [of their patients]. They will only focus on the queue, and just
issue [people] tablets without knowing other problems the patients may also have.” (IDI
TasP Nurse 03)

Efforts in offering a diversity of ART supply strategies. HCPs suggested that several
ART supply strategies could support a successful large-scale universal ART programme.
They referred to services that they either knew of, experienced or witnessed in their work
environment.

First, they advised on driving health facilities to be more flexible in providing ART to their
patients: in opening clinics on Saturdays and systematically offering 3 months refill for stable
patients (i.e. who are virally suppressed) in order to reduce the number of required ART pick-
up visits and decrease the risk of non-adherence. Some DoH HCPs also experienced allowing
community members (e.g. community caregivers (CCGs), directly-observed therapy (DOT)
supporters, relatives) to pick up the drugs on behalf of patients, and such initiative was appre-
ciated by community members who had difficulties to access the clinics to take their
treatment.

“People that give us difficulties [in ensuring they keep adhering to ART] are those who
work in far areas, such as truck drivers. [. . .] But since we have started this new system of
giving them three months of treatment, I think it’s getting better now because they won’t
run out of treatment. We also give them a chance of sending their relatives to collect treat-
ment for them, if their CD4 count remains controlled [. . .] And when they are back from
work they can come anytime for check-up. We tell them to keep the date for blood taking,
and for all other tests to come at least once a year.” (IDI DoH Nurse 02)

“Yah, there is a change right now it (referring to workload) has decreased again because of
the chronic clubs; it is a programme for patients that are viral load suppressed and who
adhere very well to their treatment. I've been taking to the fields where people are being
given treatment by the CCGs. [. . .] The patients are happy about with the change because
sometimes they do not have money to come here so to collect their treatment. So it helps a
lot for the CCGs to collect their treatment as they only come sometimes twice a year for
review of their bloods.” (IDI DoH Gov. Clinic Manager 02)

Then, both TasP and DoH HCPs highlighted the importance of offering a combination of
HIV care services, including ART delivery for stable patients, with the implementation of com-
munity-based services in addition to the health facilities. Moving beyond the clinic walls,
directly in the community or in people’s home, could indeed facilitate access to HIV care and
treatment for older people, or those who live far from the clinic and/or who can’t afford trans-
portation costs.
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“They are a few old women and men [who attend clinics for HIV care] [...] If people could
be tested [for HIV] at home and be given ART at home, this would decrease the number of
people on ART who default. Taking a taxi to go to the clinic is expensive [. . .]. If it could be
known that on this day, we (referring to HIV HCPs) are visiting these people, they would
then get their medications. That will ensure that no government funds will be wasted when
people get sick because they default and therefore need serious medical care from the hospi-
tal, which costs money.” (IDI TasP Counsellor 01)

Finally, TasP HCPs reported positive experiences in using phone calls and small text mes-

saging (SMS) to encourage people identified HIV-positive within the trial in going to the clin-
ics for ART initiation and follow-up. But one nurse questioned the ability of the DoH health
system to implement such strategy, considering the nigh number of patients to contact.

“Another thing that I liked [in the TasP trial], even though it was a bit of work, is that we
were following our participants. For example, if you find that if a participant is no longer
coming to the clinic [for HIV care], you know that you have his/her phone number, then
you can call him/her. Or you can track [at home] the participant with all this TasP staff
(referring to the dedicated workforce who visited people’s home to encourage them to initi-
ate or adhere to ART). But I am not sure if the government can be able to use that system
because he will have a huge number of participants.” (FGD TasP Nurses, P6)

Efforts in integrating universal ART in a more comprehensive approach. Both TasP

and DoH HCPs highlighted that ART initiation, especially among people with high CD4
count, could be positively influenced by the provision of HIV and ART information prior to
clinic visit (including information on universal ART). They acknowledged how community
mobilization, such as community-awareness campaigns (i.e. roadshows, as implemented
within the TasP trial), or media mobilization (through TV or radios), could help to increase
HIV and ART education as well as change cultural beliefs in the community. TasP staff also
underlined the value of home-based HIV counselling and testing with fieldworkers who pro-
vided first HIV counselling.

“The challenge that they (referring to the DoH nurses) might face [in implementing univer-
sal ART in their clinics] are people’s cultural believes, [fear of] stigma and [HIV status]
denial. I will encourage them (referring to DoH staff) to focus on awareness as people do
not change because they do not have the information. People do not understand what is in
them (referring to the HIV virus) or how does it affects them. [But,], if people have a clearer
picture, they do comply. They (referring to the DoH staff) must also [. . .] work hand in
hand with the leaders and heads in the area. If they strengthen those rapports, it will be easy
for them to approach people”. (IDI TasP Nurse Manager 02)

“Some people listen to media, read pamphlets. Then they come to us aware of what is going
on. [...] This made it easy [for us to work], because when they come to us they already
know most things.” (IDI DoH Nurse 01)

“Another thing that makes it easy is if s/he was referred by a trained fieldworker, who has
counselling, who provided enough counselling for one to decide to come to the clinic. That
makes it easy. When you start counselling that person, you see that they know a lot already
and they are committed to start with us” (FGD TasP Counsellors, P1)
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Additionally, TasP and DoH HCPs also suggested that universal ART acceptability in the
community would benefit from involving actors from the community in the programme
implementation, for example during awareness campaigns. Trusted community leaders such
as religious representatives and ward counsellors (officially elected heads in South Africa)
could provide reassurance and guidance to community members regarding their HIV care
pathway; some people living with HIV could also stand up as expert-patients to testify on their
experience and act as role models for those who have uncertainties or doubt regarding HIV
care.

“I think there is a role that they (referring to community leaders) have to play [in the imple-
mentation of universal ART]. They should let the community know, they should preach the
gospel that if you know that you are HIV-positive, you should. Community leaders should
know why it is important that people who are HIV-positive should start taking treatment.
[...] I think that traditional leaders, pastors, and councillors. And mothers. . .women who
look after virgin girls. Also those who do home based care (referring to CCGs) because they
are community members [. . .] People trust community members. They know that if certain
people speak, they believe that they are not misleading them. [. ..] I think they can get more
people, some will take it seriously. Even the teachers in schools can speak with children,
and say that there is something like this (referring to HIV care). If you know someone at
home, you have to tell him/her [to access HIV care]. It’s important.” (IDI TasP Nurse 01)

Efforts in rethinking transversally the overall health system. HCPs supported the gov-
ernment efforts to integrate HIV services as part of a comprehensive health package (South
African model of an “IDEAL clinic” [29]), noting how this would benefit large-scale imple-
mentation of universal ART. They were in favour of moving away from a restricted number of
nurses specifically caring for people living with HIV, to a nursing workforce who is fully capa-
ble of caring for HIV and ART initiation (NIMART-trained) and other diseases. They
explained how such health system organization would increase confidentiality for patients
accessing the clinics for their HIV infection.

“You will see that this person doesn’t come for regular check-ups for CD4 count. Maybe
some reasons are a long waiting time that we have in clinics. The services are divided, like
when you came to see me, after we are done I will refer you to ART department, where you
will be taking viral load. I think that was the main problem. It’s a long waiting time, joining
another queue, and again join another queue to open a clinical chart, and taking of bloods.
And another thing is stigma. That I am from this community, and the people from this
community will see that I started at the main clinic. Now that I am referred to ART depart-
ment that means I tested positive. Maybe these were the main things.” (DoH Gov. clinic
manager 01)

“The government wants to end this thing of having people who are seeing inclusively. He
wants [to implement] a service point for chronic diseases to offer all services to the partici-
pant at the same time. So there cannot be a situation where we see someone belongs to
ART, separately from other chronic cases. |. ..] So every nurse should have NIMART.
Therefore wherever a participant enters, s/he will find a nurse that will be able to help him/
her even if s/he is ART. The nurse will check bloods, and see that it is important to do this,
everything you see in a well-trained nurse to work under any conditions.” (FGD TasP
Nurse, P2)
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According to HCPs, allowing all nurses to provide care for HIV and also for other diseases
which are of concern to people living with HIV (e.g. diabetes, cardiovascular diseases) would
participate in answering people’s healthcare expectations.

Discussion

In this high HIV prevalence and rural South African setting, HCPs reported an overall good
experience of delivering ART early in the course of HIV infection, both in the government
clinics (ART at a CD4 count <500 cells/uL) and in the TasP trial (universal ART), with many
similar experiences between the two settings. Benefits of enlarging ART use to individuals with
high CD4 count for the sake of people’ health were well understood by HCPs, who were glad
to report saving people’s life and giving hope to their patients, as also reported by HCPs from
high-income countries [12, 13]. HCPs also liked providing counselling to people with high
CD4 count who had more ability to concentrate and compared to the sickest ones. According
to the HCPs, patients were overall willing to initiate ART before being symptomatic and being
seen as sick, which has also been observed in a study conducted in Swaziland [30]. High rates
of ART initiation were indeed observed among ART-naive individuals accessing the TasP clin-
ics [17, 31]. These positive results are encouraging for the scale-up of universal ART in South
Africa and elsewhere.

Our results also showed how universal ART changed the perception of HIV treatment
among HCPs and their patients. While HCPs used to ask themselves whether a patient was eli-
gible or not to start treatment based on clinical data, they now needed to shift their mindset to
better understand their patients’ global characteristics and develop strategies to support them
to start treatment. Offering ART early and systematically in the course of HIV infection indeed
seemed sometimes challenging for HCPs, with patients who did not feel sick, who did not see
HIV care as a priority or needed time to accept and disclose their HIV status and to be ready
to engage in HIV care and treatment for life. Reluctance to initiate ART as early as possible
was also recently observed in Uganda among high-risk women who were offered universal
ART [32]. While HCPs are convinced of the benefits of early ART initiation, they underlined
the importance of not forcing people with high CD4 count to initiate ART immediately in
order to avoid defaulting and thus offer individualized holistic care [12, 16]. In this context,
universal ART thus emphasizes HCPs’ responsibilities in terms of HIV counselling and ART
education that should be offered at the first clinic visit but also continuously, and should be
adapted according to patients’ needs and behaviors [33]. HCPs especially need to take time to
specifically explain the benefits of early ART initiation to their patients who might not be
informed of the rapid changes of ART guidelines. HCPs also underlined the need for social
support from the family and more generally from the community to increase early access to
HIV care and treatment. People with high CD4 count may be particularly motivated to access
HIV care seeing other community members being fine while on ART. The involvement of
peers as well as community and traditional leaders have also been identified as opportunities
to increase HIV awareness within the community and encourage people, especially the men
and the youngest individuals, to access clinics and receive HIV care and treatment early in the
course of their HIV infection [18].

Furthermore, our results highlighted the need to strengthen existing models of HIV care
for the scale-up of universal ART and especially the clinical management of the patients. HCPs
interviewed in our study foresaw an increase of people in clinics with the implementation of
universal ART, as also suggested by modelling studies [24, 25]. They thus claimed for more
human resources, especially NIMART nurses with counselling skills, to be employed to ensure
good quality of care [34]. HCPs also underlined the importance of ensuring the availability of
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drugs in order to avoid ART shortage. HCPs also emphasized that the implementation of uni-
versal ART will require substantial efforts to guarantee effective monitoring of people on ART
and rapidly detect defaulters, which is key to inform differentiated care and maintain commu-
nity viral suppression. Yet, while routine viral load testing is essential to detect early signs of
ART adherence problems before immunological decline [35], and is now recommended as a
standard of care for monitoring [36], such technology is not yet always available. This is not
necessarily the case in South Africa but holds in many low and middle income countries [37].

Our results underlined that universal ART is not just giving drugs, but is also an opportu-
nity to rethink the health care system organization. The experiences and perceptions of HCPs
highlighted that, without proper support for linkage and for retention, universal ART was
unlikely to succeed. While several strategies are known to be effective to increase access to
HIV care, they have not routinely been implemented yet in our study setting, one of the most
affected by HIV. HCPs thus provided valuable insights as to the state of implementation of
these key strategies which could and should be rapidly scaled-up. First, HCPs argued for the
delivery of HIV care combining both facility-based and community-based services, aiming at
bringing health services closer to where people live or work, and aiming at addressing several
barriers to HIV care access, such as distance to clinic. To date, community-based ART pro-
grammes have been mainly offered after ART initiation as a key to sustain ART adherence and
retention in care [38, 39]. They could also be considered for ART initiation, at home for exam-
ple [40], although the impact of such an intervention on long-term HIV follow-up is not yet
known. The use of SMS reminders and the development of a tracking system including phone
calls and home visits by community caregivers, as experienced in the TasP trial, have also been
evaluated as effective to link [41] and retain people in care [42]. Secondly, as part of the differ-
entiated ART delivery approach recommended by the WHO [43] aiming at simplifying HIV
services and addressing the diversity of needs of people in care and treatment [44, 45], the
delivery of 3-month ART supplies for all stable individuals should be facilitated in all clinics.
Thirdly, HCPs also reported on the importance of reducing stigma in health care system,
through the integration of HIV services within general primary care services, and especially
with other long-term conditions, as reported in another study conducted in another rural set-
ting in South Africa [46]. In this context, the South African government recently initiated the
“Ideal clinic” programme [29], with the integration of HIV services as part of a comprehensive
health package. This programme has not yet been evaluated but certainly provides more and
new care opportunities for people living with HIV who do not see their infection as a priority.
The wide scale implementation of integrated models of care would nevertheless need invest-
ments in training and capacity building support regarding multiple diseases and co-
morbidities.

We acknowledge some limitations regarding this study. First, TasP HCPs reported their
experiences of delivering universal ART in specific trial clinics, thus not quite in real life condi-
tions. In addition, DoH HCPs were interviewed on their perceptions regarding universal ART,
while they had not provided it at the time of the interviews. However, the declarations of both
TasP and DoH HCPs regarding the provision of ART early in the course of the infection, and
the perceptions of the universal ART scale-up were concordant. Secondly, among participants,
only two males (one in the TasP counsellors FGD and one in the TasP nurses FGD) shared
their experiences; the sample is however representative of the current gender distribution in
the South African health facilities [47]. Third, the FGDs and IDIs were conducted in isiZulu
then translated in English, a process that could have led to some loss of information; all the
translations were however double-checked by the qualitative interviewer supervisor. Finally,
this analysis is specific to a rural South African setting; further research in other settings, else-
where in Africa or maybe in less HIV prevalent areas, would contribute to fully apprehend the

PLOS ONE | https://doi.org/10.1371/journal.pone.0186883 November 20, 2017 14/18


https://doi.org/10.1371/journal.pone.0186883

@° PLOS | ONE

Universal HIV treatment in rural South Africa: Views from health care providers

challenges of providing universal ART. The main methodological strength of this study is that
there was a strong collaboration for creating the codebook between the qualitative interviewers
(who collected, transcribed and translated the data from English to isiZulu) and the two main
scientists (who analyzed the data).

In conclusion, while HCPs reported globally good experiences of offering ART at high CD4
counts, this study reflected specific challenges regarding its acceptation by the patients who do
not feel sick and not see the value of initiating ART early or might need more time to accept
and disclose their HIV status and to be ready to initiate ART for life. In this context, it is essen-
tial for HCPs to have appropriate skills and enough time with their patients to counsel them
regarding early ART initiation. Insufficient and delayed linkage to care and treatment is prob-
lematic in the era of prompt and universal ART; further, if people are not on ART and are not
virally suppressed, their risk of HIV transmission is high, thus contributing to sustained HIV
incidence and fuelling the epidemic at population level, as demonstrated in the ANRS 12249
TasP trial [31]. Our results confirm that universal ART is more than an increase in ART
threshold eligibility and raises challenges for patients, HCPs and decision-makers. It is crucial
to continue developing, evaluating, and implementing innovative models of care in order to
increase early linkage to and retention in HIV care and treatment and achieve the UNAIDS
90-90-90 target for UTT [48].
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3.3. Care trajectories of people living with HIV in a OT
strategy

The results of the study entitled “From home-basdidtesting to viral suppression: HIV care
trajectories in the context of Universal Test-andal in rural South Africa.” are currently being

reviewed by co-authors and the corresponding maipiss being considered for submission
to AIDS.
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3.3.1. Background

UTT implies more than just increasing stocks of H#gting kits and ART drugs in government
clinics. It implies that, there is a system in glabat empowers all inhabitants of a given
community to check their HIV status regularly anarsART after a positive HIV diagnosis.
The pathway from HIV diagnosis to continuing rea@eehealth, often referred to as the HIV
care cascade, has been shown to contain many amppxints of failure, including suboptimal
linkage to and retention in HIV care, insufficiaide of ART and suboptimal adherence to
therapy [157]. As a consequence, decision makers talled for a better understanding of the
facilitators and barriers at each step of the cascade [163]. Increasingly, researchers are
pointing out that health interventions that focnspecific cascade steps are unlikely to succeed
in fixing the leaky cascade if they are not intégdain a more holistic approach that takes into
account the whole continuum of care. It is unkndww individuals exposed to UTT react to
the integration of innovative HIV interventionstimeir care routine. Evidence of patient care-
seeking behaviours after HIV diagnosis should be tkedesign interventions that better fit
people’s care needs and support them throughowtatteecascade.

3.3.2. Objective

We aimed to describe the timing and sequencingdi¥idual HIV care statuses from referral
to viral suppression, by identifying groups of widuals with similar trajectories and
identifying factors associated with each group.
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3.3.3. Methods

We used state sequence data analysis to identifogeneous groups of care trajectories of
TasP participants. Individual and cluster charasties at referral were analysed using
multinomial logistic regression to characterize piefile of each group (Table 2).

Table 2: Methodological details of the analysis of care trajectories of participantsto the
ANRS 12249 TasP trial

Work steps Description

1. Data < Data sources: three longitudinal databases: the Tr&d database, the AHRI clinical
collection database (ACCDB), the National health laborateryises database (NHLS)
« Data collected: epidemiological and health systeformation (e.g. local ART coverage,
distance to the nearest clinic), demographic astseconomic information, and clinical
information (e.g. CD4 counts)

2. Creation of  Construction of a unique care trajectory for edal participant starting from the day s/he was
individual first ascertained HIV+ and referred to a trial wlim the TasP trial, until the trial end
care

) : Allocation of a care status at each day D of thaopeto each individual, among the four
trajectories

following: “not in care on day D”, “in care, not &RT on day D", “in care on ART not virally
suppressed on day D", “in care, on ART, virally gtgssed on day D”

3.Population  The study population was selected with the follaywiniteria:
selected for

the analysis °  1asP participants (aged 16+ and resident)

e ever ascertained HIV+ over the course of the thedugh rapid HIV test or self-report

* who were not already in HIV care in local governtn@mic at time of referral (referral
being defined as the first time they were asceethidlV+ within the TasP trial)

* observed at least 18 months after referral

4. Statistical « Computation of similarities between individual cénaectories
analysis » Determination of homogeneous care trajectoriesggochosen partition based on
hierarchical classification and with the highesatige loss of inertia
< Description of care trajectories groups: descriptibthe timing and sequencing of major
care statuses (e.g. median time to enter intosiace referral, ART initiation rate).
< Analysis of factors associated with care trajee®groups using a multinomial logistic
regression model
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3.3.4. Principal results and discussion

After an HIV positive diagnosis, each person startsndividualized care trajectory that is its
own. In the framework of the TasP trial, we weréedb report on the high heterogeneity of
individual care utilization patterns and speed frcare referral to viral suppression. Our study
confirmed the main features of the leaky care asscaith linkage to care representing the
major attrition point in the area. Beside the hpgbportion of people who remain outside of
care after a positive HIV diagnosis, we were abliglentify a large number of individuals who
visited a clinic once after diagnosis and left &adter, individuals who only visited a clinic six
months after diagnosis and individuals who tookr@ne months before initiating ART. Such
results highlight the many missed opportunitieshef health system to offer adequate care to
individuals. Our results demonstrated the poterdfalepeated contacts with the healthcare
system to retrieve people lost from care, undegyiaw efforts should be made to leverage any
encounter with the health system to encourage pegopémbrace care in the long run [189].
This work showcased the existing gap between taéhHuare offer and individuals healthcare
expectations and needs. By embracing a personeceafiproach, our work identifies that,
maximizing the preventive benefits of ART on HIismission in a UTT strategy will require
the scale up of differentiated care and suppope@ally between diagnosis and ART initiation
in this rural South African study area.

3.3.5. Role of the PhD candidate

Supervised by two researchers, Joseph LarmarandgemgnPhD director Joanna Orne-
Gliemann, | formulated the research question aedtified the suitable statistical method to
answer this project. Joseph Larmarange computedithecare statuses from which | was able
to create individual care trajectories and perfdha statistical analysis using R software
version 3.0.1. | wrote the first draft of the macnijst
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ABSTRACT

Background: The universal test-and-treat strategy requiresHii-infected individuals enter
care and start an antiretroviral treatment (ARTp@gn as possible after diagnosis. Little is
known yet about the care continuum in such conté. aimed to describe the timing and
sequencing of individual HIV care status from redénto viral suppression by identifying
groups of individuals with similar care traject@i@nd identifying factors associated with each
group.

Methods: We used prospective longitudinal data from the ANR249 TasP trial, a cluster-
randomized trial that investigated the impact afniediate ART following home-based testing,
on HIV incidence in rural KwaZulu-Natal, South Afa (2012-2016). The care status of all
participants>16 years, identified HIV+, not in care at refermad followed-up for18 months
was classified at each calendar day: not in careatie but not on ART, on ART but not virally
suppressed, virally suppressed. We used staterssgjdata analysis to identify homogeneous
care trajectories groups. A multinomial logistigmession was used to identify the profile of
each group in terms of individual and cluster chimastics.

Results: 1,837 HIV+ participants were included. Median ages 34 years [IQR 27-45], 74%
were female. We identified four care trajectoriesugs: (i) participants who mostly did not
enter care (53%), (ii) participants with inconsteaute, visiting a clinic occasionally but leaving
care thereafter (median time to exit care: 11 m®[HI8-13]) (14%), (iii) participants who took
extensive time at each step of the care continumedian time between care referral and ART
initiation: 8.0 months [6.4-9.7]) (12%) and (iv)rpeipants who rapidly progressed towards
continuous care (median time between care refam@dlART initiation: 1.2 month [0.6-2.7])
(21%). Participants who were living further thakilmmetre from a clinic, who were newly
diagnosed at referral and who were living in ateusvere immediate ART was not offered,
were more likely to present with incomplete, indans and slow care trajectories.




Conclusions: Care trajectories are heterogeneous. The delivieipmediate ART increases
an individual’s likelihood to follow a quicker amdore complete care trajectory. To maximise
the impact of universal test-and-treat strategtkerentiated care and support should be
scaled-up, especially between diagnosis and ARTiaiitn, which constitutes the main
bottleneck of HIV programs in this South Africamalistudy area.

Keywords: Care trajectories, timing, state sequence datgsisdongitudinal data, immediate
ART, HIV, South Africa

INTRODUCTION

At the end of the 2000 decade, the “Universal Best Treat” (UTT) strategy emerged from
mathematical modelling, with the promise of drasticreducing HIV incidence, especially in

highly prevalent areas [1], based on the idea“Unadetectable equals untransmittable” [2]. It
implied offering regular HIV testing and counseljito an entire population, and ART to all
those living with HIV, regardless of their immungloal staging. In this context, the Joint
United Nations programme on HIV/AIDS (UNAIDS) deddh in 2014 the 90-90-90 targets for
HIV treatment scale-up by 2020 (namely, that 90%lbf-infected persons know their status;
that 90% of those initiate and remain on ART; amat ©0% of those have undetectable viral
load). While UTT interventions have been desigmebldth lessen the burden of HIV infection
and reduce vulnerability to HIV acquisition, litieknown about their acceptability, feasibility
and effectiveness on HIV incidence. Several re$garajects, including randomized controlled
trials in Southern and Eastern Africa have beearercurrently evaluating the field efficacy of
UTT [3-7].

Immediate treatment implies more than just an emeeof ART provision. It requires that, after
a positive HIV diagnosis, people enter care, itetiART and remain on treatment life-long.
This pathway from HIV diagnosis to continuing vigalppression, often referred to as the HIV
care cascade, has been shown to contain many amppxints of failure, including suboptimal
linkage to and retention in HIV care, insufficiaide of ART and suboptimal adherence to
therapy [8]. At population level, failure along thascade have resulted in excess loss of life
[9, 10], missed opportunities for preventing sextrahsmission of HIV [11], and accrued
economic and social costs (e.g. productivity lossesreased healthcare costs, households
impoverishment) [12, 13].

The ANRS 12249 TasP (TasP) trial is the first tt@lyield results on immediate ART at
population level: estimated HIV incidence was 2pEt 100 person-years (95% confidence
interval (Cl) 1.84—2.39) in the intervention groamd 2.27 per 100 person-years (2.00-2.54) in
the control group (adjusted hazard ratio 1.01, €3%-87-1-17; p=0-89) [14]. It investigated
the impact of immediate ART following home-basestitey on HIV incidence in South Africa.

It was highly successful in terms of HIV testingake (92%), and ART retention (85%), but
suffered very low linkage to care rates: among fementified as HIV-positive in the trial and
referred to care, only 47% had visited a clinicdayonths [14]. If previous systematic reviews
have efficiently examined facilitators and barrierk linkage to care [15-17], few have



holistically examined facilitators and barrierstthee relevant across multiple steps within the
HIV continuum of care [18]. Yet, such approach dotdntribute to integrate strategies at each
of these points into sustainable systems for impgwWHIV service delivery [19]. As a
consequence, innovative research that goes bepentdaiditional care cascade research could
contribute to better understanding patient car&iagebehaviours after HIV diagnosis and
improve the current models of care to pay attertiotime full continuum of care [20].

In the last decade, there has been an increasiegesh in individual life course approaches
applied to the study of individual healthcare paiteover time [21]. They define an individual
care trajectory as a succession of time-dependam statuses, taking into account that
trajectories vary according to multiple factors tfe context in which they happen
(geographical, political, economic, behaviouratiab) [22, 23]. In the HIV field, not only this
person-specific approach allows taking into accolb@teality of patients cycling in and out of
care (unlike traditional care cascade approachéeswdepict a linear engagement in care [24]),
but it is matched to the imperative to understdma ihdividual case and to tailor HIV care
interventions to optimize individual health outca21-23, 25].

We aimed to describe the timing and sequencingaif/Zidual HIV care statuses from clinic
referral to viral suppression in rural South Afridey identifying groups of individuals with
similar trajectories and identifying factors assted with each care trajectories group.
Ultimately, we aimed to inform the design and maamagnt of healthcare services to optimize
the health benefits of ART.



METHODS

Study setting and design

The ANRS 12249 TasP trial was a phased two-arnmtestmandomised trial implemented by
the African Health Research Institute (AHRI) in bilsa sub-district, northeast KwaZulu-Natal,
South Africa, in a rural area with approximately@®) isiZulu-speaking resident adults. Adult
HIV prevalence in the sub-district was around 3@, [27]. The trial aimed to investigate
whether immediate ART initiation offered to all HpbOsitive individuals, identified through
home-based HIV testing will reduce HIV incidencetire area. Trial protocol and study
procedures have previously been reported in dgtad8]. The trial was implemented from 9
March 2012 to 30 June 2016 using a phased apprdaclusters were opened in 2012, 6
additional clusters opened in 2013 and 12 in 2@ll&2 clusters (2x11) were followed until
mid-2016.

The UTT strategy tested in the TasP trial had tveanncomponents: (i) repeated home-based
HIV testing in both study arms and (i) immediateRinitiation (intervention arm) vs. national
ART initiation guidelines (control arm). In bothar arms, HIV counsellors visited all local
households and enumerated all resident adult (A6yend above) household members (initial
census of the population during the first survayna). At each six-monthly subsequent home-
based survey round, newly identified householdsadinureviously registered households were
(re)visited and the list of resident adult housdhokembers was updated. Eligible individuals
providing written informed consent in isiZulu resiged to a socio-demographic questionnaire
and gave a finger prick sample collected as a dedd spot (DBS), used for HIV incidence
estimation. HIV counsellors offered individuals mof-care rapid HIV counselling and
testing. All trial participants identified as HIVepitive (through rapid test or self-report) were
referred to a local trial clinic situated in thaltrcluster in which they lived.

In the control clusters, HIV-positive adults weffeced ART according to national guidelines
(initially CD4 count<350/pL, then<500/pL from January 2015). In the intervention tadus,

all HIV-positive adults seen in trial clinics werdfered the opportunity to begin ART
immediately regardless of CD4 count or clinicabstg. The trial area was also served by three
local governmental clinics of the department oflteproviding HIV testing, HIV care and
ART according to national guidelines [29]. HIV-pid& participants could opt to receive HIV
care in local governmental clinics or transfer toi@ clinic.

The Biomedical Research Ethics Committee (BREC)ivéisity of KwaZulu-Natal, South
Africa (BFC 104/11) and the Medicines Control Caunt South Africa approved the trial.
The trial was also registered on ClinicalTrials.ghCT01509508 and South African National
Clinical Trials Register: DOH-27-0512-3974.

Sources of data

Information on residency and trial exits (updateerg survey round at household level); socio-
demographic and economic characteristics (colleeteevery clinic registration through
individual questionnaires); uptake and results ahb-based HIV testing (rapid tests offered
every round); third generation ELISA HIV serolodicasults from DBS (collected every



round); and clinic visits, ART prescriptions andaviloads of HIV-positive participants seen in
trial clinics, were available from the trial datgbdor these analyses.

Two additional data sources were used to captfwenmation from people living with HIV seen

in local governmental clinics: (a) viral loads a4 counts from National Health Laboratory
Service (NHLS); and (b) ART clinic visits and ARTegcriptions from the AHRI clinical
database (ACCDB) which is managed by the Hlabigaabiment of Health and AHRI. Both
NHLS and the ACCDB databases contain data from isaprimary care clinics since 2004
[29]. Linkage between trial, NHLS and ACCDB datadmssed a probabilistic score based on
first name, last name, date of birth, South Afril@amumber and cell phone number. Matching
of the databases was approved by the BREC in M20&B (protocol amendment 4).

Daily statuses

We built a unique care trajectory as a succesdiataity statuses for each study participant,
starting from the day s/he was first ascertained+#Hnd referred to a trial clinic, until the trial
closure. We considered four daily statuses: @pdosed but not actively in care; (ii) actively
in care but not on ART; (iii) on ART but not virglsuppressed (undocumented viral load or
viral load over 400 copigsl); and (iv) in care, on ART and documented vinapgression.
Those daily statuses were defined using the foligwiariables:

Being actively in HIV care in a trial clinic wasftteed as not being >90 days late of a scheduled
clinic appointment date. Although there is no coisss in literature on how to measure
retention in care, more than 3 months since ldstcided visit was used in several studies as a
measure of loss to follow-up [30]. For individuaéceiving HIV care in local governmental
clinics, we used two different definitions, duethe nature of the data available in NHLS and
ACCDB databases which are not exhaustive (someidthdils recorded in one database were
not found in the other). Therefore, being activel\HIV care in a local governmental clinic
was defined as having a clinic visit recorded ia st 4 months in ACCDB database (this
database is limited to patients on ART who are egpg to visit clinics monthly) or as having
a CD4 count or a viral load recorded in the NHL$abase in the previous 13 months [31],
CD4 count and viral load data being considered@®x=y for clinic visits.

Being on ART was defined as having an ART presioniptecorded in the trial or the ACCDB
database in the previous 3 months or as havinghdatectable viral load (< 400 copigk)
recorded in the last 13 months in the NHLS datgbaseundetectable viral load being
considered here as a proxy for being on ART.

Viral suppression was defined as having a virall lless than 400 copigd/. The viral load at

a given date was estimated by linear interpolati®ing all results recorded in the trial and the
NHLS databases. Viral load was considered as umdected before the first available record.

Individual and cluster-level characteristics

Individual and cluster-level characteristics wesenputed at referral using the closest available
individual questionnaire. Missing sociodemograpbi@aracteristics were imputed using a
regularised iterative FAMD (factorial analysis foixed data) algorithm [32] implemented in
missMDA R package. Local HIV prevalence and locRITAcoverage were computed using a
Gaussian kernel density estimation with a fixedwadth of three kilometres.



Population selected for the analysis

The study population was selected with the follayvimiteria: (i) TasP participants (aged 16+
and resident), (ii) ever ascertained HIV+ by adwebrker during/over the course of the trial
through rapid HIV test or self-report and therefoeéerred to HIV care; (iii) who were not
already in HIV care in local governmental clinicteme of referral (referral being defined as
the first time they were ascertained HIV+ withinsPg; (iv) observed at least 18 months after
referral (i.e. they didn’t exit the trial population the following 18 months (out-migration,
death) or they were referred to HIV care at le@stbnths before trial closure).

The criteria (iv) was included to the definitiontbe study population to reach a compromise
between a reasonable number of individuals — tlusgbrepresentative of the situation, and
long enough follow-ups — thus depicting meanindfajectories. Indeed, follow-up periods
strongly differed between individuals mainly duethe trial design. Depending on where
participants lived, they were enrolled in the tiedtween either 2012, 2013 or 2014 to be
follow-up until the trial end in 2016. Among the283 participants who met the criteria (i), (i)
and (iii), 353 were followed-up for at least 36 rtits) 762 for at least 24 months, 1,816 for at
least 18 months, 2,711 for at least 12 months af@63or at least 6 months.

Statistical analysis
The statistical analysis was led in three phases:

1. Identification of care trajectories groups

The care trajectory of an individual is definedhes/his 548 successive daily care statuses
following referral. To compare dissimilarity betweeare trajectories, optimal matching was
used to compute a distance matrix between indilsduaing TraMineR R package (REF:
https://www.jstatsoft.org/article/view/v040ip4and a hierarchical matrix of costs (e.qg.
considering that transitioning from “not in care’“on ART but not virally suppressed” has a
cost of 2 while transitioning from “not in care” tm care but not on ART” has a cost of 1).
From that distance matrix , a dendrogram (hieraathtlustering) was computed using the
Wald algorithm (REFhttp://www.jstor.org/stable/22829Krom which we divided them into
homogeneous care trajectories groups. The chosétigpawas based on the highest relative
loss of inertia criterion (adapted from HCPC fuantin FactoMineR package) [33]

2. Description of care trajectories groups

We described the different groups of care trajéesoby depicting the timing and sequencing
of major care events: entry into care, ART initati viral suppression and exit of care.
Descriptive indicators used included the numbendividuals experiencing the care event, the
rate of care event and the median time to carete@ther variables were also used to describe
the care trajectories groups such as the triattanvhich participants were assigned (control vs
intervention arm), the health care system that thegd for their first clinic visit (trial vs
governmental clinic) and their CD4 count at firstic visit.

3. Analysis of factors associated with care trajges groups

We performed univariate analyses (Chi2 test) betwesge trajectories groups and variables

depicting individual and cluster-level data at cegterral: socio-demographic and economic

characteristics (sex, age, education, profess&taslls, household wealth assets), local health




system characteristics (local HIV prevalence aticlreferral, local ART coverage at clinic
referral, straight line distances between one’sésirad and the nearest trial clinic, the nearest
governmental clinic or the national road), indivatlperception of immediate ART (think that
ART makes people with HIV less infectious, is lessried now that treatments have improved,
would accept to start ART as soon as s/he learastdbs/her positive status), trial-specific
characteristics (trial arm) and previous HIV cargpexience (never in care and newly
diagnosed, never in care and already diagnosesiiopgdy in care but lost to follow-up).
Variables with a p-value lower than 25% in univegianalyses were included in a multinomial
logistic regression model. A manually step-downcpure was used to select the best model

for each cluster using the Akaike Information Gra€AIC). All analyses were performed using
R 3.0.1.



RESULTS

The study population included 1,837 individualgy(Fe 1).

Individuals registred within the ANRS 12249 TasP trial
between March 2012 and June 2016
(n=28,419)

l

Individuals ever ascertained HIV+ and referred to trial clinics
(n= 7,647, 27%)

l

Individuals that were not in care at clinic referral
(n=4,222, 55%)

* Individuals followed-up for > 6 months (n= 3,521, 83%)
* Individuals followed-up for > 12 months (n= 2,736, 65%)
* Individuals followed-up for > 18 months (n= 1,837, 42%)
* Individuals followed-up for > 24 months (n= 759, 18%)

* Individuals followed-up for > 30 months (n= 607, 14%)

* Individuals followed-up for > 36 months (n= 352, 8%)

]

Individuals followed-up for > 18 months and included in the analysis
(n=1,837)

Figure 1: Flow chart of inclusion of the study poptlation (ANRS 12249 TasP trial, rural
South Africa)



Analysis of care trajectories

The quantitative comparison of similarities betweane trajectories allowed us to organize
them into a dendrogram (Supplementary file 1). Base the highest relative loss of inertia
criterion, we identified four homogeneous careettiyries groups, which are presented in
Figure 2.

Absence of care
(n=978)

Inconstant care
= (n=250)

8 Slow and continuous
care (n=230)

Rapid and
continuous care
(n=379)

MO M3 M6 M9 M12 M15 M8
Months since date of first referral to a TasP clinic

Diagnosed, but notin care On ART , but notvirally suppressed
. In care, but not on ART On ART and virally suppressed

Figure 2: Individual care trajectories by care trajectories group, participants to the ANRS
12249 TasP trial who were not already in care whereferred to a trial clinic (n=1,837).
ART: antiretroviral treatment. Each horizontal li(d-axis) represents a unique individual and thiglhieof the
group represents its proportion of the studied tadjmn. The X-axis represents time since referwaHtV care.
The colours represent the daily care statuses.



Description of care trajectories groups

Group 1 (labeled “absence of care” by the authorscbnvenience, n=978, 53.2% of study
population) gathered participants who mostly nergered care (n=742, 76%, see Table 1).
In group 2 (“inconstant care”, n=250, 13.6%), altipants entered care and almost half of
them had a CD4 count above 500 cellsiinF116, 46%). Half of the participants had inigt
ART (n=119, 50%), and did so in the four month&ofeing care referral (median 4.7 [1.4-11]).
A large majority of participants exited care durthg follow-up period (n=154; 62%), mostly
prior ART initiation (n=148, 96%).

In group 3 (“slow and continuous care”, n=230, ¥&)5all participants entered care in a median
of six months following care referral (6.1 [1.1-]J. 7They all initiated ART in the eight months
following care referral (median 8.0 [6.4-9.7]) aatthined virally suppression after a median of
2.8 months [0-3.7].

In group 4 (“rapid and continuous care”, n=379,620), all participants entered care in a
median of 15 days following care referral (0.4 ni@nf0.2-1.2]). Almost half of them had a
CD4 counk 350 cells/mr (n=164, 43%). They all initiated ART in the morittiowing care
referral (median 1.2 [0.6-2.7] and attained viralbppression after a median of 2.7 months [O-
3.1].

10



Table 1: Description of the four care trajectoriesgroups. ANRS 12249 TasP trial, rural
south Africa, 2012-2016 (n=1,837).

Care clusters

Descriptive indicators Absence  of| Inconstant o and| Rapid and
continuous continuous All
care care

care care
All individuals (a) 978 250 230 379 1,837
Intervention arm 461 (47%) 75 (30%) 110 (48%) 214 (56%) 860 (47%)
Entry into care
Entered care (at least one clinic visit) (b 236 250 230 379 1095
Entry into care rate (b/a) 24% 100% 100% 100% 60%
Median time to enter care since refer) g , 139 1591 | 13[0.3-3.7] | 6.1[1.1-7.7] | 0.4[0.2-1.2] | 1.5[0.2-6.7]

(months) (among b)
CD4 count at first clinic visit* (among b)
median

466[271-625]

498 [315-651]

415 [256-564]

371 [244-568]

428 [266-610]

ART initiation

Have initiated ART (d) 108 119 230 379 836

ART initiation rate (d/b) (%) 46% 48% 100% 100% 76%
Median time between care referral a

ART initiation (among d) (months) 12 [8.0-15] 4.7 [1.4-11] 8.0[6.4-9.7] | 1.2[0.6-2.7] | 3.7 [0.99-8.7]
Viral suppression

Have attained viral suppression (e) 52 43 230 379 704

Viral suppression rate (e/d) (%) 48% 36% 100% 100% 84%
Median time between ART initiation an ,, g 1) 96341 | 43[2.4-11] | 2.8[0-3.7] |27[0-31] | 2.8[0-3.6]
viral suppression (among €) (months)

Exit from care

Exited care (f) 109 154 32 40 335

Care exit rate (f/b) 46% 62% 14% 10% 30%
Median ftime to exit care (among | 13 4.47] | 11[5.3-13] | 4.0[3.9-5.7] | 13[9.2-13] | 6.0 [4.0-13]

(months)

ART: antiretroviral treatment, IQR: interquartilengge, *first CD4 count in the three months followithg first clinic visit.
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Analysis of factors associated with care trajectodas groups

Table 2 presents the characteristics of the stadycpants at the time of their first referral to
a TasP clinic. The median age was 34 (interquarditege [IQR]: 27-45) and there was a
majority of women (74%). Most participants had p@acio-economic status: only 23%
completed secondary school and 77% reported beaxive (neither employed nor student).
Local adult HIV prevalence ranged from 13% to 60fedian = 35% [29-39] and local ART
coverage ranged from 15% to 63% (median =38% [JR-#Be median distance to the national
road was 2.4 km [1.1-5.5]. Most participants wergslthan two km away from a trial clinic
(n=1,541, 83%), and further than three km frono@egnmental clinic (n=1,491, 81%). A large
majority of participants had positive views towaART: 84% thought that ART makes people
less infectious, 89% were less worried now that ARaVe improved, 94% would accept to start
ART as soon as they learn about their HIV-posistaus.

Participants from the care trajectories group “abeeof care” were more likely to be newly
diagnosed than those of the “rapid and continu@ars”cgroup (never in care and already
diagnosed: adjusted odd ratio [aOR] = 0.25, 95%fidence interval [CI] = 0.14-0.43;
previously in care but lost to follow up: aOR=0.C4,= 0.08-0.25) (Table 3 and 4). They were
also more likely to have been allocated to the robtrm of the trial (aOR = 0.61, Cl = 0.47-
0.82).

Similar results were found for participants to tireconstant care” group (never in care and
already diagnosed: aOR =0.31, Cl = 0.16-0.60;ipusly in care but lost to follow up: aOR =
0.36, C1 =0.18-0.71).

On the contrary, participants from the care traees group “slow and continuous care” didn’t
present significant differences in terms of HIV ecdnistory when compared to those of the
“rapid and continuous care” cluster. They were sighificantly more likely to have been
allocated to the control arm of the trial. Morequbey were more likely to live in an area where
the HIV prevalence was less than the median (35(@@IR: 0.63, Cl = 0.43-0.88).
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Table 2: Characteristics of the four care trajectores groups, ANRS 12249 TasP trial, rural South
Africa, 2012-2016 (N=1,837)

Study population

Absence of Inconstant c%lr?t\il\rll 3235 (?()i?iigu%rllds p-value
] % care care care care (chiPtest)
HIV care history
HIV care status at clinic referral
Never in care, newly diagnosed in TasP 244 13% 188 (19%) 32 (13%) 8 (3%) 16 (4%)
Never in care, already diagnosed 1042 57% (59%) 124 (50%) 124 (54%) 220 (58%)< 0.01
Previously in care but lost to follow up 551 0% 216 (22%) 94 (37%) 98 (43%) 143 (38%)
Socio-demographic and economic characteristics
Gender
Male 469 26% 256 (26%) 60 (24%) 60 (26%) 93 (25%3)
Female 1368 74% 722 (74%) 190 (76%) 170 (74%) 2966]
Age (years)
16-19 95 5% 37 (6%) 15 (6%) 10 (4%) 13 (3%)
20-29 560 30% 3393 (35%) 86 (34%) 62 (27%) 73 (19%)
30-39 522 28% 265 (27%) 74 (30%) 83 (36%) 100 (26%0) <0.01
40-49 339 19% 174 (18%) 42 (17%) 41(18%) 82 (22%)
Over 50 321 18% 143 (15%) 33 (13%) 34 (15%) 111 (29%)
Education level
Primary school or less 756 41% 371 (38%) 97 (39%) 0 (39%) 198 (52%)
Some secondary school 655 36% 359 (37%) 94 (39%) (38%) 123 (32%) < 0.01
At least completed secondary school 416 23% 24%)25 59 (22%) 51 (22%) 58 (15%)
Professional status
Employed 279 15% 152 (16%) 31 (12%) 31 (13%) 694)L7
Student 142 8% 98 (8%) 19 (8%) 11 (5%) 14 (4%) <0.01
Looking for work 528 29% 298 (30%) 73 (29%) 75 (33% 84 (22%)
Other inactive 888 48% 432 (44%) 127 (51%) 112 #9% 216 (57%)
Household wealth assets*
Low 701 38% 360 (37%) 101 (40%) 86 (38%) 154 (41%)
Middle 719 39% 376 (38%) 104 (34%) 104 (45%) 15D 0.01
High 415 23% 241 (25%) 39 (26%) 39 (17%) 70 (18%)
Missing 2 0% 1 (0%) 0(0%) 1(0%) 0(0%)
Health system
Local HIV prevalence (%)
<353 918 50% 502 (51%) 111 (44%) 125 (54%) 18044 0.08
>35.3 919 50% 476 (49%) 139 (56%) 105 (46%) 199463
Distance from home to the nearest HIV-dedicated
trial clinic (km)
<1 669 36% 324 (33%) 103 (41%) 91 (40%) 151 (40%)
[1-2[ 872 48% 472 (48%) 122 (49%) 112 (49%) 166 (44%) <0.01
>2 296 16% 182 (19%) 25 (10%) 27 (12%) 62 (16%0)
Distance from home to the nearest primary health
care governmental clinic (km)
<3 346 19% 216 (22%) 35 (14%) 36 (16%) 59 (16%)
[3,5] 492 27% 260 (27%) 79 (32%) 68 (30%) 85(22%) 0.01
[5,7] 665 36% 325 (33%) 87 (35%) 92 (40%)  161(42%)
>7 334 18% 177 (18%) 49 (20%) 34 (15%) 74 (20%)
Distance to N2
<1 394 21% 214 (22%) 67 (27%) 44 (19%) 69 (18%)
[1,3[ 649 36% 323 (33%) 90 (36%) 82 (36%) 154 (41%) 03
[3,5] 282 15% 167 (17%) 29 (12%) 30 (13%) 56 (15%)
>5 512 28% 274 (28%) 64 (26%) 74 (32%) 100 (26%)
Perception of HIV stigma
Agree that people avoid people living with HIV
Agree 556 30% 311 (32%) 74 (30%) 66 (29%) 105 (28%) 0.45
Disagree/Do not know /missing 1281 70% 6@AD 176 (70%) 164 (71%) 274 (72%)
Agree that people do not blame people living with
HI
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Agree 1065 58% 562 (57%) 138 (55%) 143 (62%) 222 (59%) 0.45
Disagree/Do not know /missing 772 42% 416 (43%) 112 (45%) 87 (38%) 157 (41%)
Know a family member living with HIV
Agree 617 34% 307 (31%) 98 (39%) 78 (34%) 134 (35%) 0.10
Disagree/Do not know /missing 1220 66% 671 (69%) 152 (61%) 152 (66%) 245 (65%)
Perceptions of ART
Think that ART makes people with HIV less
infectious.
Agree 1540 84% 831 (85%) 196 (78%) 191 (83%) 322 (85%) 0.07
Disagree / Do not know / Missing 297 16% 145%) 54 (22%) 39 (17%) 57 (15%)
Is less worried now than treatment have improved
Agree 1631 89% 879 (90%) 218 (87%) 204 (89%) 330 (87%) 0.40
Disagree / Do not know / Missing 206 11% 9996 32 (13%) 26 (11%) 49(13%)
Would accept to start ART as soon as s/he learn
about her/his HIV positive status
Agree 1721 94% 911 (93%) 232 (93%) 216 (94%) 362 (96%) 0.39
Disagree / Do not know / Missing 116 6% 67 7% 18 (7%) 14 (6%) 17 (4%)
Trial-specific
Trial arm
Control arm 977 53% 517 (53%) 175 (71%) 120 (52%) 165 (44%) <0.01
Intervention arm 860 47% 461 (47%) 75 (29%) 110 (48%) 214 (56%)

ART: antiretroviral treatment; * Household wealtssats had been defined in three categories (loddlmiand high) in agreement with a principal cormgran
analysis considering sources of energy, amenitidsaacess to drinking water and toilet facilitiestiis populations; Missing values were imputedtffierfollowing
variables: Age group (n=96), Highest education ioleth (n=1), professional status (n=3); Missing ealtor the following variables are: Household wealsets
(n=2), Agree that people avoid people living with/Hn=10), Agree that people do not blame peoplmgj with HIV (n=10), Know a family member livingiti
HIV (n=1), Agree that ART make people with HIV ldsgectious (n=7), Agree to start ART as soon &s $arn about her/his HIV-positive status (n=Rhree

that is less worried now than treatment have imgidan=6),
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Table 3: Adjusted multinomial logistic regression nedel with “Rapid and continuous care” as the
reference category, ANRS 12249 TasP trial, rural Sah Africa, 2012-2016 (N=1,835)

Absence of care Inconstant care Slow and continuous care

Vs Rapid and continuous care Vs Rapid and continuous care Vs Rapid and continuous care

(n=994) (n=214) (n=228)
aOR [CI95%)] p-value aOR [CI95%)] p-value aOR [CI95%] p-value
HIV care history
HIV care status at clinic referral
Never in care, newly diagnosed in TasP 1
Never in care, already diagnosed 0.25[0.14-0.43] <0.01 0.31 [0.16-0.60] <0.01 1.19[0.49-2.88] 0.70
Previously in care but lost to follow up 0.14 [0.08-0.25] <0.01 0.36 [0.18-0.71] <0.01 1.40[0.57-3.43] 0.47
Socio-demographic and economic characteristics
Age (years)
16-19 1 1 1
20-29 1.37 [0.69-2.69] 0.37 1.10[0.48-2.52] 0.82 1.041192.56] 0.86
30-39 0.85[0.43-1.66] 0.63 0.70[0.31-1.61] 0.40 0.991162.40] 0.97
40-49 0.67 [0.34-1.32] 0.77 0.45[0.19-1.07] 0.07 0.521.42] 0.22
Over 50 0.40 [0.20-0.78] <0.01 0.27[0.11-0.64] <0.01 0.35[0.14-0.88] 0.02
Household wealth assets*
Low 1 1 1
Middle 1.03[0.77-1.37] 0.84 0.71[0.48-1.04] 0.08 1.14§1.66] 0.49
High 1.42[1.00-2.01] 0.05 1.08[0.69-1.69] 0.74 0.94 [0.58-1.53] 0.81
Health system
Local HIV prevalence (%)
<353 1 1 1
>35.3 1.03[0.77-1.34] 0.85 1.12[0.77-1.64] 0.55 0.63[0.43-0.93] 0.02
Distance from home to the nearest TasP clinic (km)
<1 1 1 1
[1-2[ 1.32[1.00-1.74] 0.05 1.06[0.74-1.51] 0.76 1.10[0.77-1.60] 0.59
>2 1.35[0.90-2.01] 0.14 0.61[0.34-1.10] 0.10 0.6B401.07] 0.09
Distance from home to the nearest governmental
clinic (km)
<3 1 1 1
[3,5] 0.63 [0.42-0.95] 0.03 1.04[0.60-1.80] 0.89 1.36 [0.78-2.38] 0.28
[5,7] 0.47 [0.32-0.69] <0.01 0.65[0.38-1.12] 0.12 1.06 [0.62-1.81] 0.82
>7 0.53[0.34-0.82] <0.01 0.75[0.41-1.38] 0.4 0.88 [0.47-1.64] 0.69
Trial-specific
Trial arm
Control arm 1 1 1
Intervention arm 0.61 [0.47-0.80] <0.01 0.31 [0.22-0.44] <0.01 0.72[0.51-1.01] 0.06

aOR: adjusted odd ratio, 95CI: 95% confidence wakART: antiretroviral treatment.
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DISCUSSION

Our results show the high heterogeneity of the tajectories of participants to the TasP triat thare

not in care at clinic referral. Four homogeneoure daajectories groups could be identified: (i)
participants who mostly did not enter care (53%) p@rticipants with inconstant care, visiting lanic
occasionally but leaving care thereafter (14%), garticipants who took extensive time at eachp ste
the care continuum (12%) and (iv) participants wdqadly progressed towards continuous care (21%).
Unlike the care cascade model which describegaidpulation level how patients pass through status
of HIV care (HIV testing, linkage to care, ART imition and then viral suppression) [34], the care
trajectories approach considers the multiple pttasindividuals are susceptible to take througiséh
statuses using individual-level data. These finslipgrticipate in understanding the mechanisms
underlying the leaky care cascade.

Complex entry into care in the era of UTT

Our study shows that the vast majority of trialtiggwants experienced difficulties with regards to
linkage to care: no linkage to care (they remaitside of care after being ascertained HIV-positive
(group 1), unsuccessful/incomplete linkage to €aistting a clinic only once with no come back, gpo

2) or late linkage to care§ months) (group 3)). Such results confirmed resoltother studies that
pointed out linkage to care as a major point ofteth of the care cascade in the trial area [B4, 8nd
more largely in this rural area of South Africa [34].

Our study also brings evidence of people’s acceptarf the offer of immediate ART, when national
guidelines on CD4 thresholds have now been chamgggahally, based on clinical practices and without
any regard to the subsequent social consequerled [ study results support the reluctance afmec
modelling studies regarding the potential of eliating CD4 thresholds to achieve the full preventive
benefits of ART/to maximize the preventive effeofsART on HIV transmission. Bor et al (2017)
pointed out that even though the patients in ahimigring area to the TasP trial area have bloodrdra
for a CD4 count once (and are therefore consideagupropriately as “linked to care”), many of them
actually never return to the clinic to receive th@D4 results and initiate ART (and therefore citmiie

to HIV transmission) [37]. Those patients corresptmthe group “inconstant care” of our study. Mc
Creesh et al (2017) highlighted that, despite @negsed number of people initiating ART with the
elimination of the CD4 thresholds, many are likédy not reach viral suppression if they don't
successfully retain in care (and therefore willtowre to play a large role in HIV transmission) .38

To achieve the full benefits of treatment as préeanit is important to consider that entry intre is

a complex process that encompasses the multipestgps of an individual until s/he receives a oltro
care enabling her/him to reach viral suppressi®@h [Bherefore, considering that someone is linked t
care once he visited a clinic is not enough to/foileasure engagement into care. This proces<ly lik
to include forward and backward steps, especialtheé first months after clinic referral [24].

Potential of immediate ART to improve care trajectaies

Our study shows that the most important factor fxamises successful care trajectories is the
suppression of the pre-ART period and the deli@dnART regardless of immunological or clinical
staging (intervention arm). This result brings dejat the TasP transversal analyses that were et ab
to show a significant difference of linkage to chyetrial arm [35].

This result suggests that structural charactesisti¢he health system such as the availabilityeafith
services are more likely to drive people towardscessful care trajectories than individual profiles
This resultsupports the recent findings of mathematical maugelstudies, which have shown that
achieving the maximum population-level preventi@ndfits from the proposed UTT strategies is
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dependent on successful programmatic outcomesydimg optimum linkage to care rates and
consideration of population mobility [40]. Changées testing and ART initiation procedures,
interventions to increase demand for immediate ARWvell as improved retention on ART are needed
[41].

Further, factors generally associated with poddge to and retention in HIV care such as low socio
economic characteristics, active employment, matelgr, young age and fear of stigma [15, 16] were
mostly not conclusively associated with care trajges. The distance to the clinics, and the tyjomce
offer (TasP clinic vs governmental clinic) didnpear as factors that impact on care trajectories,
therefore ruling out distance to the clinics asaaribr to access to care. And high household wealth
assets were positively associated with the absehcare, possibly due to the fact that economically
fortunate participants chose other care offers thase provided in the trial and the governmentt as
has been described in other studies in Sub-SalAdriaa [42].

Potential of universal repeat testing to improve cae trajectories

This work shows that there is an heterogeneityaoé trajectories in terms of speed and care uiitiza
patterns, including individuals who never enterecar are lost from care. New diagnosis of HIV
infection was strongly associated with suboptinaakdrajectories (groups 1 and 2). This resulticomsf
that, even in a context where repeat testing appatifor linkage to care are provided, newly diaggd
individuals display poor care utilization behavigutlustrating their high vulnerability [43, 44}.also
suggests that repeated contacts with the heaktbsyatem, including repeated testing, have thenfiate

to retrieve people who previously slipped throug ¢racks of the continuum of care [45, 46]. Failur
of the health systems to retain individuals, desp@lveral contacts with them, underline the gapdmt

the healthcare offer and individuals’ healthcarpestations and needs. These results emphasize that
first medical appointments contacts can serve tadysts/can be leveraged to encourage people to
embrace care in the long run, therefore maximiARJ preventive potential. They add up to those of
other studies in sub-Saharan Africa that pointetchow individuals who decline treatment or are lost
to follow-up ultimately engage (or re-engage) ineca successful first medical appointment may be a
key factor influencing outcomes of strategies oflyedesting and treatment [40]. Person-centred
approaches are required to empower healthcare gsiofeals in delivering individualized quality
services that will succeed in encouraging vulneralbpopulations to go through all the steps of the
care cascade in a timely manner [15, 47]. Besittés, work emphasizes the crucial role that an
information system could play to efficiently recah#& HIV care history of individuals as well as tawot
tracing information, allowing care providers toléoV-up on their patients care utilization, espdygia
areas where the population is highly mobile [4§, 49

Limitations

Our study has three main limitations: (i) we weot &ble to measure the care received outside of the
Tasp trial and local governmental clinics (as pevaectors, or people seeking care outside of the
Hlabisa area, such as in Hluhluwe or Richards Bé&y);retention is not properly measured for
individuals that were recorded in the NHLS dataldagenot in the ACCDB database (window of 13
months). As a consequence, we were only able taunmegeople visiting Tasp clinics only once, but
couldn't measure correctly individuals visiting @uvamental clinics only once, therefore
underestimating the care trajectories group “intamtscare”. To prevent any excessive interpretation
we provided all assumptions in the Methods seatiothe manuscript. Moreover variables that have
been shown to impact specific steps of the car¢irammm and could therefore impact on the care
trajectories couldn’t be included in the multinoma@nalysis because they weren’t available. For
example, the CD4 count at clinic referral could®tincluded in the analysis. Yet, Boyer at al. vt

that TasP participants with a CD4 count < 350aiéd ART earlier than those with a higher CD4 count
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[50]. Then, the follow-up period was set up to 18nths, therefore occulting the reality of long term
engagement in care, including crucial events thabict individual care such as migration and caite ex

To oppose that impairment, we conducted sensitaliglyses with individuals that were followed-up
for 30 months. There were no significant differemcéhe main findings. Finally, as we intended to
analyse the links between trajectories and coesjate gathered trajectories in clusters. Evenghou

those clusters were assessed homogeneous sthyistetech analysis eclipses the inherent inter-
individual variability of the trajectories [51].

Conclusion

The diachronic and longitudinal approach of ourkuuighlighted the heterogeneity of individual care
utilization behaviours, as well as identified tygipatterns in the trajectories. By embracing sqer
centred approach, it complements the traditiongdufaiion-based approaches and brings a new
perspective on the features of the leaky HIV caseade. The present study highlights that, to magim
the impact of UTT strategies, differentiated came aupport should be scaled-up, especially between
diagnosis and ART initiation, which constitutes thain bottleneck of HIV programs in this South
African rural study area.
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Supplementary file 1: HIV care trajectories of ftedy participants, ordered in a dendrogram acogrdi
to the Wald algorithm, ANRS 12249 TasP trial, ri8alth Africa, 2012-2016 (n=1,837)
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Supplementary file 2: Additional descriptive indimes of the care trajectories groups. ANRS 12249
TasP trial, rural South Africa, 2012-2016 (n=1,837)

Care clusters
Descriptive indicators Slow ~and| Rapid  and
P é:lience 2 Lr;crznstant continuous continuous All
care care
Entry into care
CD4 count at first clinic visit* (among b)
< 350 cells/mm 70 (30%) 68 (27%) 75 (33%) 164 (43%) 377 (34%)
> 350 andk 500 cells/mri 48 (20%) 50 (20%) 67 (29%) 74 (19%) 239 (22%)
> 500 cells/mrh 96 (41%) 116 (46%) 67 (29%) 124 (33%) 403 (37%)
Missing 22 (9%) 16 (6%) 21 (9%) 17 (4%) 76 (7%)
Entry into TasP care
'(:(:I;St clinic visit in TasP (vs governmen 163 142 173 337 815
Entry into TasP care rate (c/b) 69% 57% 75% 89% 74%
Last care before exit
In care not on ART 99 (91%) 148 (96%) 26 (81%) 130 291 (87%)
In care on ART 4 (4%) 5 (3%) 1 (3%) 2 (5%) 12 (4%)
In care on ART virally 0 o 0 o o
suppressed 6 (5%) 1 (1%) 5 (16%) 20 (50%) 32 (9%)
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CHAPTER IV
CONCLUSIONS AND PERSPECTIVES

In this last chapter, we sum up our achievementoimducting this PhD research, raise the
main methodological challenges encountered, anseptehe public health implications and
lessons learnt that may be relevant for futureanese

As explained in the first chapter of the thesigréhis an unprecedented richness in preventive
and curative options now available. Each of therar lspecific challenges and outstanding
research questions. We thus decided to formalzarately the in-depth discussions of each of
the three research themes forming this thesisarmtitompanying manuscripts.
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4 CONCLUSIONS AND PERSPECTIVES

4.1. Summary of research

The main objective of my PhD was to study the cbos and circumstances of implementation
of UTT in sub-Saharan Africa. More specifically, aiened to characterize and compare the UTT
approaches of the five UTT population-level randmeditrials in sub-Saharan Africa; to describe
the experiences of HCWs on the feasibility and ptadslity of UTT,; and to describe the
individual care trajectories in time, from careemeél to viral suppression.

We made several key observations:

* The UTT strategies developed in the five largeescammunity-based UTT trials that
were launched in the last five years in sub-SahAfeana present significant disparities,
including in terms of study contexts, trial desigmsl package of health interventions.
The underlying characteristics of the trials akelly to affect their findings regarding the
feasibility, acceptability, cost-effectiveness awerall impact of their UTT strategies on
the HIV epidemic. Our work thus provides foundatimn future comparison of trial
findings.

* Inthe rural South African study area of the Tas®, thealth care workers assessed home-
based HIV services as highly feasible and acceptatnlong the populations they serve.
They emphasized their potential to support UTTtstgi@s as they allow privileged
provider-patient relationship that participate imceuraging action in people to access
HIV services. Nevertheless, health care workergesged concerns regarding specific
vulnerable populations which are not reached bydibased services, building on the
plea for a package of complementary interventionrgéch universal care.

* Health care workers were in favour of immediate ARiation to benefit people’s
health. Many reported the willingness of patiewtsnitiate ART early in the course of
their infection. They nevertheless pointed out tbattop of obvious organisational
challenges, the large-scale implementation of usaleART would likely be more
complex than simply lifting eligibility criteria 0 ART initiation as asymptomatic
patients may struggle more in understanding themale of entering a life-long therapy.
The evolution of patient's health care expectationif require an adaptation of
healthcare providers to ensure the high servicesrage required for a UTT strategy to
be successful.

* Finally, in the framework of the TasP trial, we ebsd a high heterogeneity of care
trajectories from care referral to viral suppressidpart from confirming the main
features of the leaky cascade, with linkage to capeesenting the major attrition point,
our results highlighted missed opportunities oftibalth services to retain people in care.
A large number of individual care trajectories wehertened, even after several contacts
between individuals and health services. This bgemeity of individuals’ behaviours in
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4.2.

response to a universal care strategy calls foettelb consideration of one’s care
utilization patterns to encourage all people to b care in the long run.

Methodological challenges

This PhD was embedded within the TasP trial, whibbwed the use of quality data to address
our specific research questions regarding UTT imletation: data from all UTT trials in sub-
Saharan Africa was collected through a cross<to#daboration to which the TasP trial took part,
guantitative and qualitative data collected cramsisnnally among HCWs in the TasP trial area
and quantitative longitudinal data from TasP tpatfticipants. Nevertheless, the PhD work was
challenged by the availability and quality of thetal

In our first work, direct quantitative comparisoii wial's UTT approaches were
prevented as there were significant differencethéntrials’ design and data collection
schemes. Besides, no consensual methodology geidis allow a standardized and thus
validated direct comparison of trials. In respottssuch challenges, we developed, as a
consortium, a simple way to comparatively assddsialls; enabling us to decide which
trial components should be compared, and how &wpnet their differences across trials
in the future, i.e. once all the trials have badlyfcompleted.

In our second work with health care workers, thenmaethodological weakness was the
cross-sectional design of the study, which did alt@w any investigation of possible
evolution of health care workers’ views throughthd trial. However, we were able to
observe that TasP and government health care vgodkered similar views on UTT,
despite some having experienced it and othersunggesting a coherence in the opinions
of healthcare workers in the area regarding HI\&tead issues. Another weakness of the
guantitative survey was that, despite the survéygoexhaustive, there was only a small
number of eligible study participants, preventing atatistical analysis per sub-group or
more in-depth analytical analyses. We are currehdigussing the opportunity of pooling
part of our data with data collected in another Uiidl, the MaxART trial, conducted in
neighbouring Swaziland and part of theX@Tconsortium, as both studies have explored
health care workers’ perceptions regarding univérsatment.

In our final work with individual care trajectoriethe main limitation was that the
individuals’ care trajectories were constructed the basis of relatively strong
hypotheses, in particular regarding the measureaoé status ion local government
clinics. Individuals with different care experienogay have had similar care stages
allocated. To prevent any excessive interpretatias provided all assumptions in the
Methods section of the manuscript. Additionally,ves intended to analyse the links
between trajectories and covariates, we gathegegectories in clusters. Even though
those clusters were assessed homogeneous insichipoint of view, such analysis
eclipses the inherent inter-individual variabild/the trajectories.
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4.3. Public health implications and lessons learnt fotuife
research

Despite the above methodological consideratiorswtbrk provided in this PhD documents as
best as possible the implementation of a UTT kai@ a large-scale in close-to-real-life

settings. Such work arrives in a timely mannet asnow widely acknowledged that diagnosing
and treating HIV infection the earliest possibleigical to reduce the burden of HIV in sub-

Saharan Africa. The use of the 90-90-90 goals pesia useful framework that can help
countries streamline their efforts towards makingAdDS-free world, putting the emphasis to

explore more efficient services delivery modeldJJLBut there is no practical recommendations
on how to best use the tools at hand and whatiadditcare modalities are actually needed
[191].

Our work participates in the research efforts tovpte policy-makers with relevant evidence
from which they can build a personalized publicltreapproach, for highest population effect
using the available resources, or what some miglhttbe art of public health” [192].

* The first major observation we made in this PhD kvevas that there is a panel of
interventions that can be used to improve HIV carder the “UTT” banner. The large-
scale UTT trials field-tested some of the most @fée HIV care interventions in a
diversity of settings. Apart from assessing thalerimpact of those interventions on the
HIV incidence, those trials are a mine of inforratiregarding their feasibility,
acceptability and cost-effectiveness of HIV caretefiventions. The inherent
interdisciplinarity of the research led in the flamork of those trials brings priceless
insights to decision-makers and program planners fabe a constantly changing HIV
epidemic. Future research will need to focus omatttarizing the innovations in the HIV
prevention and treatment landscapes, includingethasich happened while the UTT
trials were ongoing (e.g. emergence of PreP ay hikenedical prevention service) [172,
193, 194].

« Secondly, our research raises the voices of thdse ave at the frontline of service
delivery. Health care workers give evidence of lwstful provider-patient relationship,
built in an enabling environment such as peoplesiés, can make the difference for
people accessing care. These findings come aeanimen the last decade has highlighted
major gaps in the availability, accessibility andhfity in the health workforce [186-188].
They patrticipate in calling for more research teess the potential of task-shifting and
the diversification of service delivery platformstside of the clinic walls to shape the
development of a new workforce including commurigalth workers and rationalize
healthcare demands [28, 29].

e The last important finding of our research is redato how people behave when they are
offered UTT services. We highlighted the heteroggnef individual care utilization
patterns, pointing out the reality of patients ayglin and out of care [30]. Now that
countries are rolling out ART for all as a natiopalicy and HIV is transforming into a
chronic care condition [195], research needs tagoen how best to tailor HIV care
interventions to optimize health outcomes. Thidudes the development of a more
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comprehensive health care offer beyond HIV carelibdier answers people’s care needs
[196]. This should also require the developmentsirehgthening of information systems
allowing to follow-up one’s individual care trajecy [33].

4.4, Place of the PhD work in my personal scientifioeear

This PhD three-year period confirmed my sincererggt in working towards sustainable public

health systems in resource-limiting settings. | el opportunity to observe the achievements
and limits of the TasP trial in improving peoplé&salth. Such inspiring framework allowed me

to strive for the highest possible data quality egdrous methods in my own work.

The second lesson that the PhD taught me is howoramt it is to work within an
interdisciplinary team. Cross-fertilization of diskines appears to me critical when struggling
with health and societal issues such as HIV/AIDS.

Finally, I was able to reflect on the multiplicity roles that | could play as a scientist in today’
society. Besides working towards building a rese@pertise that is relevant for public health
matters, | realized how important it is for scistgito take on the responsibility of advocating for
health as a right for all, and participate in stytening the interface between research, policy
and society.
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APPENDICES

The appendices include the following documents :
» Composition of the ANRS 12249 Tasp Study Group{a3ctober 2017)

e TasP HCP study: quantitative self-administratedstjoenaire for TasP nurses

» TasP HCP study: individual interview guide for aseuworking in a Tasp
intervention clinic

* TasP HCP study: framework of coding themes forttieenatic analysis of the
qualitative data
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6 APPENDICES

6.1.

Composition of the ANRS 12249 Tasp Study Groupofas

October 2017)

Table 3: Composition of the ANRS 12249 TasP StudyrGup (as of October 2017)

Name

Role

Affiliation

Investigators

Francois Dabis

Deenan Pillay

Marie-Louise Newell

Co-principal investigator
(France)

Co-principal investigator
(South Africa)

Co-principal investigator
(United Kingdom)

Univ. Bordeaux, ISPED, Centre Inserm U1219 BordeawpuRdion Health,
Bordeaux, France

INSERM, ISPED, Centre Inserm U1219 Bordeaux Popuidtiealth,
Bordeaux, France

Africa Health Research Institute, South Africa
Faculty of Medical Sciences, University College LondUnited Kingdom

Africa Health Research Institute, South Africa
Faculty of Medicine, University of Southampton, téuni Kingdom

Coordinators

Collins Iwuiji

Joanna Orne-Gliemann

Trial coordinator and HIV
clinician

(South Africa)

Trial coordinator
(France),
Epidemiology/social
sciences

Africa Health Research Institute, South Africa

Research Department of Infection and PopulationtHgelniversity College
London, United Kingdom

Univ. Bordeaux, ISPED, Centre Inserm U1219 BordeapuRdion Health,
Bordeaux, France

INSERM, ISPED, Centre Inserm U1219 Bordeaux Popuidtiealth,
Bordeaux, France

Study team

Kathy Baisley

Till Barnighausen

Eric Balestre.

Sylvie Boyer

Alexandra Calmy

Vincent Calvez
Anne Derache

Hermann Donfouet.

Rosemary Dray-Spira

Statistics

Health economics

Epidemiology/biostatistics

Health economics

Adult medicine

Virology
Virology

Statistics/economy

Social sciences

Department of Global Health and Development, Lonflohool of Tropical
Hygiene and Medicine

Africa Health Research Institute, South Africa

Africa Health Research Institute, South Africa

Dept of Global Health & Population, Harvard SchobPublic Health, Harvard
Univ. Boston, USA

Univ. Bordeaux, ISPED, Centre Inserm U1219 BordeawpuRdion Health,
Bordeaux, France

INSERM, ISPED, Centre Inserm U1219 Bordeaux Popuidtiealth,
Bordeaux, France

INSERM, UMR912 (SESSTIM), Marseille, France

Aix Marseille Université, UMR_S912, IRD, Marseillerdfice

ORS PACA, Observatoire Régional de la Santé Provaimes-Céte d’Azur,
Marseille, France

Service des maladies infectieuses, Departmentology, Hopital Pitié-
Salpétriére, Paris, France

Hopital Universitaire de Geneve, Genéve, Switzetlan

Africa Health Research Institute, South Africa

INSERM, UMR912 (SESSTIM), Marseille, France

Aix Marseille Université, UMR_S912, IRD, Marseillerdfice

ORS PACA, Observatoire Régional de la Santé ProvAimes-Cote d'Azur,
Marseille, France

INSERM U1018, CESP, Epidemiology of Occupational Sodial
Determinants of Health, Villejuif, France

University of Versailles Saint-Quentin, UMRS 1018ll&juif, France
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Jaco Dreyer

Andrea Grosset

Kobus Herbst

John Imrie

Joseph Larmarange.

France Lert

Thembisa Makowa.

Anne-Geneviéve
Marcelin

Nuala McGrath

Nonhlanhla Okesola
Tulio de Oliveira

Delphine Perriat

Melanie Plazy

Camelia
Protopopescu

Luis Sagaon-Teyssier

Bruno Spire

Frank Tanser

Rodolphe Thiébaut

Thierry
Tiendrebeogo

Thembelihle Zuma

Data. management

Statistics

Data management

Social sciences

Social sciences

Social sciences

Field operations

Virology

Epidemiology/social
sciences

Nurse manager
Bioinformatics

Epidemiology/ social
sciences

Epidemiology/social
sciences

Statistics/economy

Health economics

Health economics

Epidemiology/biostatistics

Epidemiology/biostatistics

Epidemiology/biostatistics

Psychology/social
sciences

Africa Health Research Institute, South Africa

INSERM, UMR912 (SESSTIM), 13006, Marseille, France

Aix Marseille Université, UMR_S912, IRD, Marseillerdhce

ORS PACA, Observatoire Régional de la Santé ProvAimmes-Cote d’'Azur,
Marseille, France

Africa Health Research Institute, South Africa

Africa Health Research Institute, South Africa

Centre for Sexual Health and HIV Research, Researplaraent of Infection
and Population,

Faculty of Population Health Sciences, Universityiéye London, London,
UK

CEPED (Centre Population & Développement-UMR 196-Paris
Descartes/INED/IRD), IRD (Institut de Recherche paubéveloppement),
Paris, France.

INSERM U1018, CESP, Epidemiology of Occupational Sodial
Determinants of Health, Villejuif, France

University of Versailles Saint-Quentin, UMRS 1018ll&juif, France

Africa Health Research Institute, South Africa
Department of virology, Hopital Pitié-SalpétrieRaris, France

Faculty of Medicine and Faculty of Human, Social &mathematical Sciences
University of Southampton, UK

Africa Health Research Institute, South Africa

Research Department of Infection and PopulationtHeliiversity College
London, UK

Africa Health Research Institute, South Africa

Africa Health Research Institute, South Africa

Univ. Bordeaux, ISPED, Centre Inserm U1219 BordeapuRdion Health,
Bordeaux, France

INSERM, ISPED, Centre Inserm U1219 Bordeaux Popuidtiealth,
Bordeaux, France

Univ. Bordeaux, ISPED, Centre Inserm U1219 BordeapuRdion Health,
Bordeaux, France

INSERM, ISPED, Centre Inserm U1219 Bordeaux Popuidtiealth,
Bordeaux, France

INSERM, UMR912 (SESSTIM), Marseille, France

Aix Marseille Université, UMR_S912, IRD, Marseillerdfice

ORS PACA, Observatoire Régional de la Santé ProvAimes-Cote d’'Azur,
Marseille, France

INSERM, UMR912 (SESSTIM), Marseille, France

Aix Marseille Université, UMR_S912, IRD, Marseillerdfice

ORS PACA, Observatoire Régional de la Santé Provaimes-Céte d’'Azur,
Marseille, France

INSERM, UMR912 (SESSTIM), 13006, Marseille, France

Aix Marseille Université, UMR_S912, IRD, Marseillerdfice

ORS PACA, Observatoire Régional de la Santé Provaimes-Céte d’Azur,
Marseille, France

Africa Health Research Institute, South Africa

Univ. Bordeaux, ISPED, Centre Inserm U1219 BordeapuRdion Health,
Bordeaux, France

INSERM, ISPED, Centre Inserm U1219 Bordeaux Popuidtiealth,
Bordeaux, France

Univ. Bordeaux, ISPED, Centre Inserm U1219 BordeapuRdion Health,
Bordeaux, France

INSERM, ISPED, Centre Inserm U1219 Bordeaux Popuidtiealth,
Bordeaux, France

Africa Health Research Institute, South Africa
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6.2. TasP HCP study: quantitative self-administrated
questionnaire for TasP nurses

QUESTIONNAIRE FOR
HEALTHCARE PROFFESSIONALS

NURSES - TASP

Date: (N I I I A A N A N
Year Month  Day

Thank you very much for accepting to participaténis study.

We will ask all the health care professionals wagkivithin the TasP research study and working
within the Department of Health clinics in the Hidsub-district to respond to tlgsestionnaire
The questions you will answer will help us underdtahat your job is like. We are interested in
knowing your tasks and responsibilities and how mymu are satisfied with your work. The
questions will also help us understamidat you think about the activities which increaseaccess to
HIV testing, HIV care and HIV treatment.

We value your opinion about the specific healtlvises that are provided to the people in this
community that are participating in the TasP reseatudy.

The questionnaire will take you approximat8y minutes to complete

Each questionnaire is stricinonymous A unique identification number is used for each
questionnaire. Thus, all your answers willdeafidential and only used for research purposes.

There are no wrong or right answers.

When you have completed the questionnaire, plesigen it to the dedicated “HCP study” box.

The research team would like to thank you for pgoditing in this research that we hope will improve
the health services in the community.

Mélanie, Delphine, Sylvie and Joanna, for the Tiasin
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PART 1.
Who are you?

1.1. General information

What is your age? Please write your birth date@ngiur age in years.

| I/ |__[/|_|__| AND/OR: Age:|__|

years
Year Month  Day

What is your gender?

What is the highest level of formal education yawdncompleted in school?

College (Certificate)................ 1
College (Diploma).................. 2
University (Bachelor)............... 3
University (Honors)................ 4
University (Master).................. 5
University (Medical degree)....... 6
University (PhD)..................... 7
Other.....ccoioiiiii 8

1.2. Job position

1.2.1.When did you start working within the TasP tria|?__| | [ | /] | |
Yea Month

In which trial arm have you worked so far?

In the intervention arm 1

only. ..o,

In the control arm 2

ONlY. e

In both the intervention and control 3 Have you ever worked in the
arms............... Department of Health HIV programme?
No...... 1 GO TOO

Yes...... 2

If yes, where?

In Hlabisa sud-district....1
Elsewhere................... 2
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PART 2.
What HIV services do you provide in the clinics?

ART initiation
During the last month, have you provided ART inita?
NO...covveiinnees 1 GOTO21
YeS...ooooovnnenn. 2

On average, how many patients do you initiate off ABr week?| |

On average, how many people that are eligible I Are reluctant to initiate ART?

NONE......ii 1
Less than a quarter ................... 2
Between a quarter and a half ...... 3
More than half......................... 4

Do you feel that you have sufficient experiencd &aining to properly address the conce
of people who are reluctant to start ART?

NO....ovvvieeeea 1
Mostly.............. 2
YES.iiiiiiiinnnn, 3

2.1. ART follow-up services

During the last month, have you been involved inTABllow-up activities?
[\ o P 1 GOTO22

On average, how many patients already on ART dosgeuper weekP | |

On average, how many patients that you see for faR@w-up were in shortage of ART

drugs?
NONE....c.iii s 1
Less than a quarter ................... 2
Between a quarter and a half ...... 3
More than half......................... 4

Do you feel that you have sufficient experience tathing to properly address the concerps

of people who stopped taking ART?

NO...oovvvieeena 1
Mostly.............. 2
YeS..oiviiiiiiiinnn, 3

2.2. Early ART initiation

During the last month, did you initiate patientshw€D4 counts >500 cells/nfon ART?
No.... 1 GOTO31
Yes.... 2
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If yes, on average, how many people with €bdnts >500 cells/mhdo you initiate per

week?

On average, how many people with CD4 counts >508/cer?® refuse to initiate ART?

NONE.....civi 1
Lessthanaquarter ................... 2
Between a quarter and a half ...... 3
More than half......................... 4
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PART 3
What do you think about testing and treating everylody?

Many people do not access HIV care in South Afrigacluding in the Hlabisa sub-district. To help
people access HIV diagnosis and treatment, the Tes$earch study has implemented several health
services in this community since 2012. Yet, othervices may also be useful to increase access to
HIV care in the Hlabisa sub-district. We would nolike to know what you think of all these services.

3.1. HIV testing
HIV testing means offering a rapid HIV diagnosisseto a person.

Have you ever been tested for HIV?

NO..ooiii 1 GO
TOO
YES it 2

If yes, when was the last time you got tested i &pproximatively?

More than two years 1
= Vo [o TR

One year 2
= o o 1
Six months 3
=T [0
Less than six months 4
=T [0 J

According to you, how often should a person getitest in this community?

Less than once every 2 1
YEAIS. ...t it

Once every two 2
YEAIS ..ttt e

Once per year 3
Every six 4
MoNths..........cooi
More than every six 5
MONtNS.......coviii i,
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Home-based HIV testing

“Home-based HIV testing” means offering an HIV test a person in his/her home.

What do you think about these statements?

Totally Partially Partially Totally
agree

agree

No

disagree disagree opinion

Offering HIV testing in the home is
acceptable to people in this
community.

1

2

3

4

5

Offering HIV testing to people in their home
limits confidentiality.

Offering HIV testing to people in their home
forces people to test.

HIV testing at home should be combined
with the screening for other diseases
in this community.

Campaigns of home-based HIV testing
should be organised at least every
year in the whole Hlabisa sub-district.

Campaigns of home-based HIV testing
should be organised by the DoH in
the whole Hlabisa sub-district.

Campaigns of home-based HIV testing
organised every year by the DoH may
not be feasible in the whole Hlabisa
sub-district considering the shortage
of health human resource.

Campaigns of home-based HIV testing
organised every year in the whole
Hlabisa sub-district may be too
expensive for the DoH.
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Mobile HIV testing

“Mobile HIV testing” means offering an HIV test ta person in a mobile unit, outside of the
infrastructures of the clinics and hospitals (exnia van).

What do you think about these statements?

Totally Partially Partially Totally No
agree agree disagree disagree opinion

Offering HIV testing in mobile units is

acceptable to people in this 1 2 3 4 5
community.
Mobile HIV testing limits confidentiality. 1 2 3 4 5
Mobile HIV testing should be combined with
the screening for other diseases in this 1 2 3 4 5
community.
Campaigns of mobile HIV testing should be
organised at least every year in the 1 2 3 4 5

whole Hlabisa sub-district.

Campaigns of mobile HIV testing should be
organised by the DoH in the whole 1 2 3 4 5
Hlabisa sub-district.

Campaigns of mobile based HIV testing
organised at least every year by the
DoH may not be feasible in the whole 1 2 3 4 5
Hlabisa sub-district considering the
shortage of health human resource.

Campaigns of mobile HIV testing organised
at least every year in the whole
Hlabisa sub-district may be too
expensive for the DoH.

In your opinion, what are the best places to setiopile HIV testing units in this

community?
Totally Partially Partially Totally No
agree agree disagree disagree opinion
Close to the roads or the important 1 2 3 4 5
crossroads
Close to the workplaces 1 2 3 4 5
Close to the markets 1 2 3 4 5
Close to a college or a high school 1 2 3 4 5
Close to soccer field 1 2 3 4 5
On the place of a community event 1 2 3 4 5
Close to churches 1 2 3 4 5
Close to bars/taverns 1 2 3 4 5
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Access to HIV care

After a positive HIV diagnosis, a person is refed¢o HIV care. He/She receives an appointment to
go to the nearest clinic a few days later. Duringg clinic appointment, he/she receives the proper
care that he/she needs to improve his/her healtes@ssment of the stage of the infection, advice on
how to live, treatment initiation...)

Among the people who learn they are HIV+, saefese to go to the clinic and start
HIV care. According to you, what are the main reasonstat

Mos Som o
Alway t e Rarel Neve Onini
S time time y P
on
s s
They have difficulty accepting their positive HIV 1 5 3 4 5 5
status.
They are afraid that the community will know their
HIV status if they are seen in a clinic that 1 2 3 4 5 6
provides HIV care.
They don t think that they need care if they don't 1 5 3 4 5 5
feel sick.
They live too far from any clinic. 1 2 3 4 5 6
They don't hgv_e enough money to pay for transport 1 5 3 4 5 5
to the clinic.
They grg WOI’kII’.]g (job, school) at the time of the 1 5 3 4 5 6
clinic opening hours.
They havg family duties at the time of the clinic 1 5 3 4 5 5
opening hours.
They have more important priorities than HIV care. 1 2 3 4 5 6
They are reluctant to take antiretroviral drugs. 1 2 3 4 5 6

Automated SMS reminder of first clinic appointment
“Automated SMS reminder of first clinic appointmesit are text messages that are automatically
sent by phone to the HIV-positive people a few dasisr to their first clinic appointment to remind

them to go to the clinic.

What do you think about these statements?

Totally Partially Partially 1
agree agree disagree d

Sending SMS to remind HIV-positive people of tHest
clinic appointment is acceptable in this community.

Sending SMS to remind HIV-positive people of tHast
clinic appointment may cause a breach of 1 2 3
confidentiality in this community.

Sending SMS to remind HIV-positive people of tHast
clinic appointment should be implemented in the who 1 2 3
Hlabisa sub-district.

1 2 3
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Personalised counselling and support to help peoplik to HIV care

“Personalised counselling and support to help peepihk to HIV care” is intended for a specific
group of HIV+ people: the people who have receiadlinic appointment but did not visit the

clinic after a few weeks. An HIV counsellor willfst phone such HIV-positive person and then
maybe visit her/him at home or in any other convent place; once or several times as needed by
this person. The HIV counsellor and the HIV-positvperson will discuss together to understand
why this person is facing problems to go to thenatiand what he/she can do to overcome these
problems. The HIV counsellor will try and make sutkat this HIV-positive person feels
comfortable about going to the clinic to receive Ykare.

What do you think about these statements?
Totall Partially Partially Totally No
y agree disagree disagre opinio
agree e n

Offering personnalised counselling and
support for HIV care will be acceptable 1 2 3 4 5
to people in this community.

Supporting HIV+ people to go to the clinics
by regularly phoning and visiting them
may cause a breach of confidentiality
in this community.

Supporting HIV+ people to go to the clinics
by regularly phoning and visiting them
may be too intrusive in this
community.

Personnalised counselling and support for
HIV care should be implemented in the 1 2 3 4 5
whole Hlabisa sub-district by the DoH.

Supporting HIV+ people to go to the clinics
by regularly phoning and visiting them
may not be feasible by the DoH inthe 1 2 3 4 5
whole Hlabisa sub-district considering
the shortage of health human resource.

Supporting HIV+ people to go to the clinics
by regularly phoning and visiting them
in the whole Hlabisa sub-district may
be too expensive for the DoH.
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Home-based antiretroviral treatment (ART) initiatio n
“Home-based ART initiation” refers to the fact that nurse comes to the home of an HIV+ person
who is eligible for ART to start him/her on ART anatccompany him/her during the first 3 months

of treatment.

What do you think about these statements?

Totally Partially Partially
agree agree disagree

Offering home-based ART initiation will be accegeatn

o . 1 2 3

people in this community.

HIV+ people who have physical difficulties to aceédV care
in clinics will accept home-based ART initiationthis 1 2 3
community.

HIV+ people who have financial difficulties to asseHIV care
in clinics will accept home-based ART initiationthis 1 2 3
community.

HIV+ people who don't feel comfortable to go to ttimics to
access HIV care will accept home-based ART indiati 1 2 3
in this community.

Home-based ART initiation may cause a breach of 1 5 3
confidentiality in this community.

Home-based ART initiation may force people to at@dpT in 1 5 3
this community.

Home-based ART initiation should be implementedHzy 1 5 3

DoH in the whole Hlabisa sub-district.
Home-based ART initiation may not be feasible i wWhole
Hlabisa sub-district considering the shortage aflthe 1 2 3
human resource.
Home-based ART initiation in the whole Hlabisa sligirict
may be too expensive for the DoH.
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Early antiretroviral treatment (ART) initiation.

“Early ART treatment initiation” means that all HI\+ people are given ART as soon as they
are diagnosed with HIV regardless of their CD4 cauor the clinical stage of their infection.

What do you think about these statements?

Totally Partially Partially Tot:

agree agree disagree disa

Early ART is good for HIV+ people’s health even those 1 5 3 p
with high CD4 counts.

Early ART will be accepted by all HIV+ people irigh 1 5 3 4
community even if they are asymptomatic.

HIV+ people that properly take their treatment lass likely 1 5 3 4
to transmit HIV to their HIV-negative partners.

HIV+ people on ART in this community are more likéd
engage in risky sexual behaviour if they think that 1 2 3 4
taking ART protects their partners.

Early ART to all HIV+ people should be offered ItwetDoH 1 5 3 4
in the whole Hlabisa sub-district.

ART to all HIV+ people regardless of CD4 count nmagtke
HIV services simpler for the DoH to organize for 1 2 3 4
health workers in this community.

Early ART for all HIV+ people of the community magt be
feasible in the whole Hlabisa sub-district condialgr 1 2 3 4
the shortage of health human resources.

Early ART for all HIV+ people of the community magsult
. o . 1 2 3 4
in recurrent ART shortage in this community.

Early ART for all HIV+ people in the whole Hlabisab- 1 5 3 4

district may be too expensive for the DoH.

102



HIV care follow-up

HIV-positive people who receive HIV care need ttesd the clinic regularly. This follow up is a very
important part of HIV care. It ensures that HIV-pasve people always receive the best and most
appropriate care that they need.

Among the people who have already attended a dhmnitllV care, somelecide to stop going
to the clinic to receive HIV care According to you, what are the main reasonsHat2

Mos Som No
Alwa t e Rarel Neve Opini
yS time time y r on
S s
They are afraid that the community will know their
HIV status if they are seen regularly in a 1 2 3 4 5 6
clinic that provides HIV care.
They live too far from any clinic. 1 2 3 4 5 6
They mg\{ed too far from the clinic they used to 1 5 3 4 5 5
visit.
They don't have enough'n.qoney to pay for 1 5 3 4 5 5
transport to the clinic.
They arg v.vorklng.(Job, school) at the time of the 1 5 3 4 5 6
clinic opening hours.
They have famﬂy duties at the time of the clinic 1 5 3 4 5 6
opening hours.
They have more important priorities than HIV 1 5 3 4 5 5
care.
They are tired of taking drugs. 1 2 3 4 5 6
They are tired of having side-effects due to of the 1 5 3 4 5 5
treatment.

Automated SMS reminder of follow-up clinic appointments
“Automated SMS reminder of follow-up clinic appointents” are text messages that are
automatically sent by phone to the HIV+ people avfdays prior to their next clinic

appointment to remind them of their appointment.

What do you think about these statements?

Totally Partially Partially
agree agree disagree

Sending SMS to remind HIV-positive people of tHeltow-
up clinic appointment is acceptable in this comrtyuni

Sending SMS to remind HIV-positive people of tHeltow-
up clinic appointment may cause a breach of 1 2 3
confidentiality in this community.

Sending SMS to remind HIV-positive people of tHeitow-
up clinic appointment should be implemented inthe 1 2 3
whole Hlabisa sub-district.

1 2 3
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PART 4
What do you think about your job?

4.1. Job satisfaction

The following questions are about how happy you areith your current job position. Please
remember that all your answers will be treated as ighly confidential. We will not pass any of
your answers to your supervisors.

Thinking specifically about your current job, douyagree with the following?
Totally Partially Partially Totally No
agree agree disagree disagree opinion

| find real enjoyment in my job 1 2 3 4 5

I like my job better than the average 1 2 3 4 5
person

My job needs me to be fit 1 2 3 4 5

Most days | am enthusiastic about my job 1 2 3 4 5

My job is time consuming 1 2 3 4 5

| feel fairly well satisfied with my job 1 2 3 4 5

4.2. Time pressure

Please indicate if you agree with the followingetaents:
Totally  Partially Partially Totally No
agree agree disagree disagree opinion

“During the last one month, ...”

| could have provided better services to HIV+ 1 2 3 4 5
individuals if I had had more time for
them.

| could have easily dealt with a significantly 1 2 3 4 5
higher number of HIV+ individuals.

| was able to spend as much time with HIV+ 1 2 3 4 5
individuals as was necessary.

| have generally had enough time to answer 1 2 3 4 5

all HIV+ individuals questions and
concerns.

| have been so stressed that | was sometimes 1 2 3 4 5
impolite to HIV-positive individuals.

| feel that HIV-positive individuals were 1 2 3 4 5

probably dissatisfied with the services
| provided because | was so rushed.

Overall, how would you rate the amount of work y@ye to do every day?

Toohigh..................... I o 4
High................ 2 Toolow.............o...n. 5
Moderate.............c....... 3
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4.3. Self-perceived job performance

About how many hours altogether did you work inplast 7 days? |

4.4. Individual job-related factors

To which extent do you agree with the followingtetaents?

|___ Hours

Totally Partially Partially Totally
disagree disagree opinion

agree

agree

No

| usually cope well with changes at work.

1

2

3

4

5

| intend to leave this job as soon as | can
find another position.

1

2

3

4

5

| would recommend to my children that
they choose a profession in
healthcare.

1

2

3

4

5

I am willing to put in a great deal of effort
to make the HIV services of my
team successful.

These days | feel motivated to work as
hard as | can.

My profession helps me to achieve my
goals in life.

Overall, | am very satisfied with my work
in HIV care.

| am very satisfied to have a position
where one works closely with the
community.

This job gives me a feeling of
achievement and accomplishment.

I am punctual about coming to work.

| work hard to make sure that no one has
to wait a long time before | see
him/her.

| am careful not to make errors at work.

When | am not sure how to treat a patient's 1

condition | look for information or
ask for advice.

I try to get on well with the other health
staff because it makes the work run
more smoothly.

I get along well with my superiors at
work.
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4.5. Perception of the quality of care delivered:

The question is NOT about the care you have prowaeirself. Rather, we would like to know about
how you feel the quality of care is within your \wanvironment as a whole.

HIV counseling and testing

During the last month, how would you rate the gyailf HIV counseling and testing services
provided within your work environment?

Very bad quality of HIV Very good quality gf
counseling and testing HIV counseling andl

0 1 2 3 4 5 6 7 8 9 10testing

O O O O O O O O O O O

What do you feel could be done to improve the guali HIV counselling and testing provided within
your work environmentWrite ‘DK’ if you don’t know.

Suggestion 1:

Suggestion 2:

Suggestion 3:

HIV care

During the last month, how would you rate the dyaif HIV care services provided within your
environment?

Very bad quality Very good
of HIV care quality of HIY
0 1 2 3 4 5 6 7 8 9 10 care
O O O O O O O O O O O

What do you feel could be done to improve the guali HIV care services provided within your
work environment®rite ‘DK’ if you don’t know.

Suggestion
1

1N
D
P



Suggestion 2:

Suggestion 3:

Thank you very much for your effort and time!

Do you have any additional comments or feedback fars?
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6.3. TasP HCP study: individual interview guide for arsel
working in a Tasp intervention clinic

INDIVIDUAL INTERVIEW GUIDE
TasP NURSE (INTERVENTION CLINIC)

Presentation of the study

This study aims at describing the perception ofttbaith care professionals regarding HIV services t
increase access to HIV testing, access to HIV @adeaccess to HIV treatment.

The first objective of this interview is to beti@mderstand your experience regarding the HIV sesvic
you offer within the TasP trial. The second objezis to know your perception regarding HIV sersice
aiming at increasing access to HIV care and treattmvéhin the Hlabisa sub-district.

Discussion about ethics, tape-record

This whole session will take no more than 1 hourT3@ discussion will be tape-recorded to facitat
its recollection.

Despite being taped, | would like to assure you Wizat is said between you and me will strictly be
confidential and anonymized, that is to say thairyilme manager will not know the content of the
discussion. What you say will be only used by thgearchers for research purposes only, and any
information shared will remain anonymous.

You should try to answer and comment as accuraredytruthfully as possible.

If there is any question that you do not wish teveer, you do not have to do so; however pleas®try
answer and be as involved as possible.

PRESS THE AUDIO-TAPE ON
PART 1. YOUR EXPERIENCE IN THE TASP TRIAL

First, I would like to discuss with you about yourexperience within the TasP trial.

As a nurse in a TasP intervention clinic, you haveeen able to offer ART initiation to all people
living with HIV coming to the clinic, and especialy to people with high CD4 count.

1. According to you, what are the benefits and risksfoearly ART for your patients?
‘ - Benefits/Risks in term of health and qualityifef | |

2. When people arrived to your clinic, what did they lnow regarding the ART eligibility criteria?
‘ - Knowledge of patients regarding the TasP triakwhhey arrive in the intervention clinic |
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- Evolution over the course of the trial

3. What were the main behaviours of your patients regaling ART initiation, especially early
ART initiation?

- Acceptance of ART initiation, Usual/Surprisingicgons of people with high CD4 count when t
are offered ART initiation

- Reasons for reluctance
- Reasons for changing their mind
- Difference of ART initiation according to theibD@ count

- Evolution over the course of the trial

ney

4. How did you deal with people reluctant for initiating ART?

- Management of reluctant person
- Type of counselling the nurse provides accordmthe CD4 count of the patient

- Evolution over the course of the trial

5. What were the main behaviours of your patients regaling ART adherence, especially for those

who initiate ART with high CD4 count?

- ART adherence

- Difference of treatment adherence between indalglwith high CD4 count and those with lower C
count

- Evolution over the course of the trial

D4

6. How can you explain that a high proportion of peop that were identified as HIV+ in the TasP
trial did not come to the TasP clinics?

- Reasons for not going to TasP clinics

7. How would you qualify your experience in a mobile knic?

- Advantages/ disavantages of experience of woikimgmobile clinic (comfortable?)
- Challenge to work in a mobile clinic: transpoiitat, infrastructure, drug stock, other equipment

- Impact on the practice?

8. How did you feel about working in a clinic only dedcated to HIV?

- Advantages/disavantages of experience of workiagelinic only dedicated to HIV
- Differences compared to a general primary heatire clinic?

- Confidentiality issues? Patients comfortable @ming to the TasP clinics?
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9. How would you characterize your workload and weeklyschedule within the TasP trial?
- Nb of working hours / weekly schedule

- Nb of patients
- Pressure

- Evolution over time

10. In your overall experience in the TasP trial, did yu have time to take care of each of your
patients?
- Time to take care of each patient, was it sidfit? If no, why?

- Differences according to the clinics

- Activities that counsellors would have liked toitithey had more time

- Evolution over the course of the trial

11. What training have you received to take care of HI\patients in the TasP trial?
- Training received within the trial, was it suféat?

- Training that the counsellor would have likechtve

- Evolution over time

12. What opportunities have you had to discuss positivand negative job experiences with your
line management? Was it useful for your practice?

- Opportunities to discuss experiences with the Imanagement (e.g. regular meeting), was

sufficient?

- Subjects that have been mostly discussed

- Consequence of these discussions in the pragtEsjt helpful?

%4

- Other opportunities to discuss with line manageitieat the counsellors would have liked to have

- Evolution over time

13. What opportunities have you had to discuss some pidgcular cases with the other health care
professionals the TasP trial? With the DoH? Was itseful for your practice?

- Opportunities to discuss experiences with oth€PHbf the trial (fieldworkers, linkers, counsellars;

with DoH, was it sufficient?

- Subjects that have been mostly discussed

- Consequence of these discussions in the praetaejt helpful?

would have liked to have; with DoH?

- Evolution over the course of the trial
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PART 2. YOUR PERCEPTION REGARDING EARLY ART INITIAT 1ON AND
HIV SERVICES TO INCREASE ACCESS TO HIV CARE AND TRE ATMENT

The first part is finished. | would now be interesed in knowing your perception regarding the
implementation of ART FOR ALL in the whole Hlabisa sub-district.

14. What do you think of the implementation of ART FORALL as a routine service in the Hlabisa
sub-district?

- Perception of the implementation of early ARBRasutine DoH service

- Reasons for implementation (or not) of early ART: benefits/risk early ART, organisation
services, simplification of services, frequency sefvices, costs, human resources, equipm
infrastructures, coordination between HCP)

- Feasibility?

15. How would the health care professionals of the Dokeact if ART FOR ALL was implemented
routinely in the Hlabisa sub-district?
What role could nurses play in this roll-out?

of
ent,

- Perception of the readiness of DoH HCP for e&RT: e.g support from their line management and

the local DoH, feeling towards evolving care stamt$a changes in daily practices and workload

- would they be willing to move forward with eaRT? if no, why?

- Role of nurses: e.g take part in the processngflémentation, identify the challenges and offer

solutions about how to address them

16. How would the community members of the Hlabisa suldistrict react if ART FOR ALL was
implemented routinely by the DoH?

- Readiness of the community members to impleradgt ART, would they be willing to move forwg
with early ART? if no, why?

17. What do you think should be the role of communityéaders for the roll-out of ART FOR ALL
in the whole Hlabisa sub-district?

- Example of community activities that could helgupport immediate ART initiation

18. What do you think should be the role of all healticare providers in the community, including
traditional healers and herbalists, for the roll-ou of ART FOR ALL in the whole Hlabisa sub-
district?

- Example of activity that could be provided by Itfteaare providers to to support linkage to cg

activities
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To finish the discussion, | would be interested iknowing your perception regarding the services
that could be implemented in the Hlabisa sub-distat to increase access to HIV care and to HIV
treatment.

19. What do you think about the quality of the HIV testing, HIV care and HIV treatment services
offered in Hlabisa sub-district?

- Coverage

- Diversity of services

20. What should be done to help people accessing thénas and initiate HIV treatment? Which
type of HIV services would you like to see impleméad in the Hlabisa sub-district?

- Outreach and clinic-based activities (ex: Phoradl,chome-visit, home-based ART initiation, SMS
reminders, less frequent clinic visit, medicatiockpup, task shifting, community ART refill grotfdy
support group, escort to clinic)

- Necessary conditions for their implementation?

21. What do you think about tailoring HIV services to the needs and situations of patients?

- Adaptation of the services regarding the needb®patients

22. How confident are you about the future of HIV carein the Hlabisa sub-district? About
patients accessing the care they need?

23. In conclusion, how was your experience within the dsP trial?

PRESS THE AUDIO-TAPE OFF

Comments: Careful. HCP may lead the conversatisart the fact that the TasP trial is ending. Listen
to their concerns which are legitimate and relev¥et try to always orientate the discussion toward
our subjects of interest.
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Individual demographic questionnaire to be completd

Please answer the following questions in the spacpsovided, circle or tick the most
appropriate options.

VAV = L Y T | gl o 0] == [ o
2. Are you: o Male o Female
3. How old are you....... years old

4. Are you originally from the Hlabisa sub-distfictY/N

If no, when did you arrive there?..........coveiiiiie i e

7. How many years of experience do you have in BHXE? ... ...,
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TasP HCP study: framework of coding themes foithieenatic analysis of the qualitative data

T1. HIV health care system

T1.1. Cascade of HIV care and
current HIV services

T1.2. Stakeholders
involvement

T1.3. Benefits/Risks of
services

T2. Organizational capacities

T2.1. Working conditions
T2.2. Staff performance

T2.3. Job satisfaction

T3. Perceptions [ attitudes of

drivers for accessing them

T3.1. Structural drivers
T3.2. Social drivers
T3.3. Individual drivers

T4.4. Perceptions / attitudes
towards HIV services

T4. Future of HIV services in
the Hlabisa sub-district
T4.1. HCP confidence in the

future of HIV services

T4.2. Transferability of TasP
services to the DoH

T4.3. Innovative strategies to
increase access to HIV care

T5. Experiences and attitudes

regarding the ending of TasP

T5.1. Community experiences
and attitudes

T5.2. HCP experiences and
attitudes

T5.3. Stakeholders
experiences and attitudes
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T1. HIV health care
system(organization of
resources to meet the HIV
health needs of the
community people)

T1.1. Cascade of HIV care and current HIV servicesstrategies
currently used to deliver HIV services during the HV care
continuum from HIV testing to viral suppression)

Community mobilizatior{strategies currently offered to mobilize commumitgmbers to
take part in HIV services, e.Roadshows, Community meetings, Community dialpgues
HIV testing(current HIV testing services)

0 Repeat HIV testing

o Home-based HIV testing

o Mobile HIV-testing

o0 Clinic-based HIV testing
Linkage to cargfirst visit to clinic after an HIV test; servicesirrently offered to the
people living with HIV to motivate them to acces®/Htare for the first time)

o Phone calls

o Home visits
Engagement in care / Retentigmaying in care continuously)

ART initiation (starting taking ART for the first time; strategieparding eligibility for
ART initiation)
o Evolution of ART guidelineschanges of criteria to initiate ART over time in
South African context — DoH)

o Early ART(ART initiation regardless of CD4 counts — TasP)
Adherencdtaking ART continuously to ensure viral suppressgervices currently
offered to people living with HIV for them to staycare and take ART continuously)

o Adherence servicgg.g. Tracking: Phone calls, Home visits, ART kefil

Support Groups, New technology)

T1.2. Stakeholders involvementpeople/institution involved in
HIV-related work)

Services provider&ctors / institutions which offer HIV care)

o DoH
= CCGs
o TasP
0 Traditional healers
o Private doctors
0 Funders / Suppliers

o

NGOs(e.g. faith based organization)
Leadershigpeople / structure / institution / governancethatty who have control, whg
are involved in the decision making, who are infitia)

o Community leadership (traditional and civil)

o0 Religious leaders

o Government (national, provincial, local)
Community Advisory Board / Grouft AB, CAG: structures that represent the
community and advise on the research related issues

T1.3. Benefits/Risks of HIV servicesappreciation of the HCP
regarding the impact of HIV services on the commurty)

Benefits(community and individual advantages / positiveurcences associated with /
received from the HIV services,g. decrease of opportunistic infections, bettsaltn
outcomes)

Risks(community and individual harms / difficulties /Imerabilities / threats / negative
occurrences to which people are exposed with thegdlvices)e.g. drug associated
side-effects, stigma)

115



T2. Organizational
capacities(ability of the
organization to deliver
HIV services)

Job descriptiorfresponsibilities and daily practices without sfiegentiment)

— SOPgenforcement / application of the SOPs)

- Management competencgglidance, support, management styles and skiipécity,
e.g. fieldworkers who asked for more meeting bwag not acceptgd

—  Staff competence@ptitude of the staff, skills, knowledge, applioatof instructions

T2.2. Staff performance(how HCP carry out / accomplish their measured in key performance areas / against stis)dar
work duties) — Adaptation of practicegnodifications / adjustments of HCP practicessenvices
improvement)

o Adaptation over timéchanges implemented in the practices over tinwder
to improve the services;g. task allocatiommong staff members

0 Adaptation according to individualsailoring the HIV services to individuals

preferences and nee@sg. ART refill for Nazareth church community,

transport payment for hospital referjal
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T3. Perceptions and
attitudes of community
members regarding HIV
services and drivers for
accessing thenjattitudes
and perceptions of
community members
regarding seeking and
accessing care, and factor
influencing them)

T3.1. Structural drivers for accessing HIV servicesmacro-
level/area-level characteristics that could affeandividuals
accessing HIV care)

Health system
0 Waiting times
0 Range of services offeréd.g. integrated vs isolated serviges
0 Quality of services received as customer
= Attitudes of HCP(e.g. attitudes of nurses towards the patients)
= Equipment(e.g. quality of equipment, shortage of drug)
=  Counsellingle.g. quality of counselling
0 Location of delivery systerfe.g. community-based / distajce
o Confidentiality(e.g. color of files, different queyes
Migration / Mobility
Security in the communitie.g. fear of collecting ART because of fear of drsigaling
Wealth and povert{e.g. expenditure, lack of electricity, food segirit

T3.2. Social drivers for accessing HIV servicesommunity-level
characteristics / general conduct and action groured in social
norms and values that could affect individuals acasing HIV
care)

Family dynamicge.g. parenting, polygamous fanily

Gender relations / power / rolésg. fear of women to take ART because of theinpgr
women stay at home

Psychosocial suppoft.g. support groups, family / friends support

Stigma / Confidentiality issues / Disclosure / Coamity relation

Knowing other HIV+ individualse.g. family members)

Cultural beliefs and practices / religion

T3.3. Individual drivers for accessing HIV servicegmicro-level
/ personal characteristics that could affect indiviluals accessing
HIV care)

Individual behaviors
o Awareness / Perception of drugsg. hopes of efficacy, fear of side-effects)
Readiness to access HIV care
Denial of HIV-positive status
Self-perceived health status
Drugs and substance abuse). alcohol intake
Risky sexual practices.g. Multi-partnership)
Use of traditional carg&:.g. traditional medicinge
Use of alternative biomedical HIV services (outsidi¢he DoH-TasP care
packagesje.g. private doctols
o Demand for more servige.g. intervention versus contjol
o0 Other ailments / illness / diseaseg. cough, cancer, TB)
Participant profiles

O O0OO0OO0OO0OO0Oo

o Gender
L Men
=  Women
o Age
= Young
= Old

o Profession / Work occupatidn.g. Truck drivers)
o0 Education status
0 People with disabilities

T3.4. Perceptions and attitudes of community membsrtowards
HIV services

Positive perceptions and attitudes
Negative perceptions and attitudes
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— Community members’ acceptance / Readiness towaMseétvices(how the HIV
services developed in the TasP trial could be vedeby the community members)

—  Operational conditions of implementatitirtions suggested at the health system leve to
ensure that HIV services developed in the TasPdmiald be successfully implemented
within the DoH)

o Workload / Staff organization

Supply of the treatment

Equipment

Community mobilizatior{e.g. roadshow)s

Skills of HCP(e.g. confidence of HCP in their self-efficacy, iag, kindness

DoH internal characteristics.g. budget

— Role of stakeholders to implement HIV servi¢eses of stakeholdel®x: community
leaders, traditional healersjuggested to ensure that HIV services develop#tkiifasP
trial could be successfully implemented within eH)

— Partnership between DoH and other stakehol@erisaboration between /
complementing contributions from the DoH and stakeér to increase access to HIV
care in the community)

o Traditional healers

T4.1. Transferability of TasP services to the DoHperceptions /

views / confidence of HCP regarding the relevancegcceptability

and feasibility of the DoH implementing / replicatng / adapting
HIV services developed in the TasP trial)

O O0OO0O0ooOo

T4. Future of HIV

services in the Hlabisa o NGOs

sub-district (future o0 Community leaders
prospects regarding the — Innovative community-based HIV servicgsommunity-based / Outreach HIV serviceq
implementation of HIV that are not currently offered in the routine Dadtivices and that could be implementegl

to increase access to HIV care in the commueity; home-based, Door-to-door

services to increase acces . ) : . AP .
services, Mobile services, Community halls, Orgation within the community (e.g.

to HIV care within the

i o T4.2. Innovative strategies to increase access td\Hcare (ideas ART refill groups))
Hlabisa sub-district) / thoughts / consideration of HCP for novel stakeHders — Innovative clinic-based HIV servicésl|\/ services that are not currently offered in the)
involvement and HIV services that could be implemeted by the routine DoH services and that could be implementigin the clinics to increase access

to HIV care in the communitye.g. Convenient ART refill (e.g. 3 months refiRT refill
group), Adherence monitoring (e.g. DOT (Directlysetved Treatment))

—  Use of new technology / e-healthg. SMS reminders)

— Tailoring of HIV servicegadapting HIV services according to individualsfprences
and needs)

— Integration of HIV services / One-stop-shdpinging together health services to address
multiple conditions)

— Incentiveg(assistance provided that motivate / encouragppat individuals to access
HIV care;e.g. food parcels, transport vouchers

—  Community mobilizatior{strategies that are not currently offered in th&ine DoH
services and that could be implemented to mobd@amunity members to take part in
HIV services;e.g. roadshows, public evehts

DoH to increase access to HIV care in the community

T4.1. HCP confidence in the future of HIV servicesperceptions — Positive perceptions
/ views / confidence of HCP regarding future prospets for HIV - Negative perceptions
care)
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Intégration et généralisation des stratégies du tyg“Dépistage et traitement universels du VIH”
en Afrique subsaharienne. Exemple de I'essai ANRS249 TasP.

Les résultats d’'un nombre croissant d’études monhttaffet préventif du traitement antirétroviral
(TARV) sur la transmission du VIH ont jeté les msle travaux de modélisation suggérant que le
dépistage universel et répété du VIH, associgiidiion immédiate d’'un TARV chez les personnes
séropositives, pourraient infléchir I'épidémie délVen particulier en Afrique sub-saharienne. On ne
sait pas encore si cette stratégie, qui considester et TraitetJniversellemen{TTU), est réalisable

au niveau populationnel, compte tenu des contrsmgitelu niveau requis de prise en charge du VIH qui
sont sans précédent.

L'objectif de cette thése était d'explorer les dos de mise en ceuvre d'une stratégie TTU a large
échelle. Sur la base des protocoles d'études coautaires menées en Afrique subsaharienne, nous
avons caractérisé la diversité des approches THdse cadre de I'une de ces études, I'essai ANRS
12249 TasP mené dans une zone rurale d’Afrique utly Sous avons décrit les expériences et
perceptions des travailleurs de la santé vis-a&leifa stratégie TTU et étudié les trajectoiresalpss

des personnes vivant avec le VIH.

Les résultats rapportés dans cette these mettévidence que les stratégies TTU englobent unéteari
d'interventions de prise en charge du VIH, rendantplexe I'évaluation de leur impact sur I'épidémie
Les analyses des opinions des travailleurs de sardés comportements des patients exposés a une
stratégie TTU ont également permis de soulignpotentiel de la stratégie a faire évoluer les ques
professionnelles et I'accés aux soins des patiel@issemble de ce travail permet de mieux apprédend
les efforts nécessaires pour assurer un impactmadxi’'une stratégie TTU sur la santé des population
en Afrique subsaharienne.

Mots clés: Santé Publique — Epidémiologie sociale — Textt@raiter universellement — VIH — Afrique

du Sud

Integration and generalization of “Universal Test and Treat” strategies for HIV in sub-Saharan
Africa. The ANRS 12249 TasP Trial and beyond.

Increasing evidence of the preventive effect oiratmbviral treatment (ART) on HIV transmission leav
laid the foundations for mathematical models togesyj that universal and repeated HIV testing,
combined with immediate initiation of ART among seadiagnosed HIV-positive could curtail the HIV
epidemic, especially in sub-Saharan Africa. Ittis snknown if this strategy, labelled as “Univals
Test and Treat” (UTT), could be workable at popatatevel, given the unprecedented HIV services
uptake rates that it requires.

The objective of this thesis was to explore thenteof large-scale UTT implementation. Based on the
protocols of community-based trials conducted in-Saharan Africa, we characterized the diversity of
UTT approaches. Within the framework of one of theudies, the ANRS 12249 TasP trial, conducted
in rural South Africa, we described the perceptiohkealth care workers regarding UTT and studied
the care trajectories of people living with HIV finccare referral to viral suppression.

The findings reported in this thesis highlight tRATT strategies encompass a variety of health
interventions, challenging the assessment of thgact on the HIV epidemic. Analyses of health care
workers opinions and patients’ behaviours when seggdao UTT underlined the potential of the strategy
to change professional practices and patients’sacimecare. Overall this work provides some insight
on the efforts needed to allow the maximal pubéialth impact of UTT in sub-Saharan Africa.
Keywords: Public Health — Social Epidemiology — Universakifand Treat - HIV - South Africa
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