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Abstract:

Background: HIV self-testing (HIVST) is recommendedifrica, but little is known
about how this approach influences economic outsdmiowing subsequent
antiretroviral treatment (ART) compared to facHiigsed HIV testing and counselling
(HTC).

Methods: HIV-positive participants attending HI\inits, diagnosed by HIVST or
facility-based HTC as part of a community clusingomised trial
(ISRCTNO2004005), were followed from initial assessit for ART until one-year
postinitiation. Healthcare resource use was medsaral costing studies estimated
total health provider costs. Participants wererinésved to establish direct non-
medical and indirect costs over the first-year &TA Costs were adjusted to 2014
US$ and INT$. Health-related quality of life wasasered using EuroQol EQ-5D.
Multivariable analyses estimated predictors of @roic outcomes.

Results: Of 325 patrticipants attending HIV clinfos assessment for ART, 265 were
identified through facility-based HTC, and 60 thgbuHIVST; 168/265 (69.2%) and
36/60 (60.0%), respectively, initiated ART. Meatatdealth provider assessment
costs for ART initiation were US$22.79 (SE:0.56) &55$19.92 (SE:0.77) for
facilitybased HTC and HIVST participants, respeelyy and was US$2.87
(bootstrap95%CIl:US$1.01,US$4.73) lower for the HTUBoup. Mean health
provider costs for first-year of ART were US$168(6&:2.02) and US$164.66
(SE:4.21) for facility-based HTC and HIVST partiaigs, respectively, and were
comparable (bootstrap95%Cl:-US$12.38,US$4.39). BQHility scores were
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comparable between the two groups, and one-year ART initiation had increased
by 0.129 (SE:0.011) and 0.139 (SE:0.027) for fgelased HTC and HIVST
participants, respectively.

Conclusions: Once HIV self-testers are linked iAtY services, their economic
outcomes are comparable to those linking to sesvafeer facility-based HTC.

Introduction

There are now over 10 million Africans receivingiaetroviral treatment (ART), the
majority living in Eastern and Southern Afrit@espite this impressive achievement,
over one half of HIV-positive individuals are stitl need of treatment, and over one
million people become infected every yéavleeting HIV. elimination targets set by
UNAIDS (“90-90-90”) will require novel approachesd significant investment in
HIV testing and treatment services. HIV self-tegti(HIVST), defined as an
individual performing and interpreting their own\Htest? is one potential solution,

and its scale-up in Africa is recommended.

HIVST offers an opportunity for early engagemenirafividuals in HIV service$?
However, there is limited research around the aoglications and health-related
quality of life (HRQoL) outcomes of HIV-positive dividuals, identified through
HIVST, after entering HIV care, to inform potentiakers and providers on the
benefits of HIVST. The cost of providing HIVST israparable to standard facility-
based HIV testing and counselling (HTC), but thedoyield of positive individuals,
makes it more costly for identifying those who &t&/-positive® In contrast to
HIVST, facility HTC services are more commonly agsed by those with advanced
HIV diseasé’ with individuals needing additional medical care manage

comorbidities®® Engaging individuals early within HIV care andamment through
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HIVST may yield later cost savings. Improvements HRQoL amongst those
initiating ART after testing HIV-positive througladility HTC services have been
demonstrated? this has yet to be shown for those identified digio HIVST.

Accurate and contemporaneous understanding of theseomic outcomes will be

essential to inform policy on scale-up.

We recruited a cohort of adults attending HIV treant clinics in Blantyre, Malawi,
after they had undergone HIVST or facility-basedGHTOur primary aim was to
compare the economic costs incurred by health gessiand patients, and to compare
health-related quality of life outcomes for ‘aduttsagnosed through HIVST or

facility-based HTC.

Methods

Study design and participants

We undertook a prospective cohort study in Blantialawi, between March 2013
and January 2015. We recruited HIV-positive aduéstified through either HIVST
or facility-based HTC who were participants of austér-randomised trial
investigating health outcomes of offering HIVST RISTN02004005§:° Ethical
approval was obtained from the College of Medickiics Review Committee,
University of Malawi, and the University of WarwidRiiomedical Research Ethics

Committee. All participants provided informed comise

The cluster-randomised trial comprised a populatmn approximately 34,000
resident$® where adult HIV prevalence was approximately 18%articipants in

control clusters had access to routine facilitydobBiTC, and those in intervention
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clusters were offered HIVST through resident comityucounsellors in addition to
facility-based HTC. Participants who self-tested dot have to disclose their HIV
test result to community counsellors but were effiepost-test counselling, advice on
where to seek care and a “self-referral card” foW Elinics. HIVST was provided in

the intervention clusters for a two-year periodrtatg in February 2012.

We recruited participants from three HIV cliniccébed in the study areas: Queen
Elizabeth Central Hospital (QECH), Ndirande Hedltentre and Chilomoni Health
Centre. At the start of this study, these cliniesl Imitiated 19,929, 6,656 and 4,485
individuals onto ART, respectively.Eligible participants were HIV-positive adults
(aged>=18 years) attending for first assessmenARSF initiation and resident within
trial clusters (verified using global position ®st-based “Map Book®). Participants
who had not accessed either HIVST or facility-bald@dC, or who had been assessed

for ART initiation or started ART at another locat| were excluded.

All care was provided by the routine health systadiV-positive individuals
underwent CD4 count measurements, tuberculosis (@®&gening, provision of
cotrimoxazole, and ART adherence counselling. Mldtivisits may have been
required to complete this assessment. Those whdialeivi national ART eligibility
criteria (CD4 count <350 cells/mimor WHO stage 3 or 4, or breastfeeding or

pregnant) were initiated onto ART.

Participants initiated onto ART returned to the Hilinic at regular intervals for
assessment by clinic nurses (or clinical officexgajlable at all clinics], or doctors

[available at QECH only] if unwell). At clinic viss, ART medication was provided,
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adherence and response to treatment was assesdeathar clinical problems (e.qg.

TB) managed. Visits varied in frequency, dependingesponse to ART.

We interviewed participants after each visit to tH&/ clinic and if they were

initiated onto ART, they were followed-up for oneay. On recruitment, the study
team administered structured questionnaires, rewprage, sex, marital status,
educational attainment, employment status, selfsted income, mode of HIV
testing (HIVST, or facility HTC), WHO clinical stag CD4 count prior to starting
ART and tracing details. Participants were definedost to follow-up if they did not

return for scheduled clinic visits and could notiaeed.

Direct health provider costs

After each visit to the HIV clinic the study tearsed structured questionnaires to
record healthcare resources for each participactuding medical personnel seen,
investigations performed, and ART and other medioat prescribed. Resources
related to hospitalisation were not available frparticipants’ HIV clinic records.
Primary resource-based costing was undertaken timate unit costs for each
resource input, and consequently total direct heptovider cost$**> Appendix A
http://links.lww.com/QAI/A996provides a detailedsdeiption of the costing process,
and Appendix B http://links.lww.com/QAI/A996 thetmsated unit costs estimated

for healthcare resources from the primary costtagiss.

Direct non-medical and indirect costs
An interviewer-administered questionnaire was alsed after each clinic visit to

record participants’ direct non-medical and indireosts and, where appropriate,



175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

costs incurred by family member(s) or carer(s) vaocompanied them to clinic.
Development, language translations and pilot tgstf questionnaires followed
previous procedurésDirect non-medical costs included costs of transpion, food,
drinks, and other items bought as a consequenbeaith center visits. For indirect
costs, we recorded whether participants or theersahad taken time off work, and
multiplied time by self-reported incont&.There are no formal payments to access

public health services in Malawi.

Health-related quality of life

The Chichewa EuroQoL EQ-5D-31was usedto measure HRQoL after each clinic
visit. Participants completed both the descripti#€-5D-3L system and the
accompanying visual analogue scale (VA%Responses to the five dimensions
(mobility; self-care; usual activities; pain; antyle of the EQ-5D-3L descriptive
system were converted into an EQ-5D utility scamg a tariff. Tariff sets have been
derived from national surveys of the general papuka with a subset of the 243
health states being valued, most commonly usingtithe trade-off method® As
there is no Malawian EQ-5D tariff, we used the Zabwean EQ-5D tariff set to
derive an EQ-5D utility score for each study pasaat at each time point. The
VAS Is similar to a thermometer, and ranges fror {8est imaginable health state)
to O (worst imaginable health state). Participaietsorded how good or bad their

health was on the day of the clinic visit by dragvanline on the scale.

Statistical Analysis
Analyses used Stata version 13.1 (Stata Corporafieras, USA). Costs were

converted into 2014 US Dollars and Internationall&s?%?* International dollars are
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hypothetical units of currency that take into actodifferences in purchasing power
across countries, thereby providing a means of eomg cost estimates across
jurisdictions. Principal component analysis wasduse generate wealth quintiles
combining socioeconomic variables, which includeterhousehold assets, and home

environment variable<.

We undertook multiple imputation using chained equs to impute missing values
for cost and HRQoL estimates for participants twstfollow-up?® Comparable to
previous studies, our imputation models includedden@f HIV testing received,
baseline CD4 count, age, sex, and socio-econormiablas**?> We used predictive
mean matching to impute missing values for costldRQoL outcomes as they were

non-normally distributed, and to ensure imputedsagre non-negativa.

We estimated the total direct health provider cestal direct non-medical and
indirect cost, and total societal costs for eaakdytparticipant. For direct health
provider costs, we first estimated total cost fbnic consultations, total costs for
investigations and total costs for treatments. &hassts were summed to estimate
total direct health provider costs. Health providests only included the costs of
providing HIV and related medical care at the clniThe total societal cost was

estimated by summing all direct and indirect costs.

We estimated costs for two time periods. The fas for the ART assessment period.
This included all costs from first attendance te HiV clinic, and continued until the
clinic had decided whether a participant was elegyfior ART initiation. The second

was for the first year on ART, and included alltsasom the first visit to be initiated
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onto ART until the participant had been on ART foe year. We estimated mean
differences in these costs by mode of HIV testisma@ bootstrap methods with 500
replications to estimate bias-corrected 95% configeintervals (CIf’ We undertook

multivariable analysis to investigate the independefects of mode of HIV testing

on costs. The multivariable model was adjusted dge, sex and other socio-
demographic variables, in addition to baseline Gi#nt® We used generalized
linear models (GLM), and ran model diagnostics é&ednine optimal choices for

distributional family and link function&

For HRQoL assessments, we estimated EQ-5D utifity MAS scores immediately
prior to ART initiation, and for those who initi@e\RT, after one-year of treatment.
We estimated mean differences, and 95% bootstra@pgedn HRQoL outcomes by
mode of HIV testing received. In addition, we uridek multivariable analysis to
investigate the independent effects of mode of Hting and baseline CD4 count on
the EQ-5D utility scores. The multivariable modeksre additionally adjusted for age,
sex and other socio-demographic variables. As EQHiDy scores are non-normally
distributed, negatively skewed and truncated af W® evaluated four commonly
used estimators for our multivariable analyses:inany least squares (OLS)
regression, Tobit regression, Fractional logit esgion, and censored least absolute
deviations (CLAD) regressiofi>* We compared mean squared error (MSE) and
mean absolute error (MAE) statistics between oleskand estimated EQ-5D utility
scores to determine the choice of estimator. We aiglertook sensitivity analysis
using the UK York Al tarif to investigate the impact of using an alternataréf to

determine EQ-5D utility scores.
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Results

325 trial residents attended the HIV clinics fosessment for ART initiation over the
study period: 265 after facility-based HTC and @@raHIVST (Figure 1). Of the 265
facility-based HTC participants, 20 (7.5%) did nocbmplete ART assessment
procedures, 77 (28.8%) completed ART assessmentdidunot meet Malawian
eligibility criteria for initiating ART, and 168 &9%) completed ART assessment
procedures and initiated ART. Of the 60 HIVST pmap@ants, 5 (8.3%) did not
complete ART assessment procedures, 19 (31.7%) ne¢religible to start ART and
36 (60.0%) initiated ART. There was no significdifference in the characteristics of
ART assessed participants across the two groumgepexor WHO clinical stage,

where there was a higher proportion of missing fatéhe HIVST group (Table 1).

The mean total health provider costs during thesssaent period for ART initiation
were US$22.79 for facility HTC participants, and $19.92 for HIVST participants
(Table 2). During this period, the mean health mlew costs for clinic consultations
were US$3.33 (bootstrap 95%CI: US$2.17-US$4.50)eftofer the HIVST group.
The mean health provider costs for drug and othedlical treatments received were
US$0.74 (bootstrap 95%Cl: US$0.33-US$1.16) lower tfe HIVST group. The
mean health provider costs for investigations peréml were not significantly
different between the two groups. The mean totaltheprovider cost was US$2.87
(bootstrap 95%CI: US$1.01-US$4.73) lower for theVST group. During the
assessment period for ART initiation, the meanl tditeect non-medical and indirect
costs were US$3.31 for facility HTC participantsndaUS$2.65 for HIVST
participants. The mean total direct non-medical andirect costs were not

significantly different between the two groups. Thean total societal cost over this
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period was US$3.54 (bootstrap 95%CI: US$0.37-USg6lGwer for the HIVST

group.

The mean total health provider costs during thst fpear following ART initiation
were US$168.65 for facility HTC participants, andS$164.66 for HIVST
participants (Table 3). There were no significaiffiecences in mean health provider
costs for clinic consultations, mean health providests for treatments and
investigations, or for mean total health providests between the two groups. The
mean total direct non-medical and indirect costsnduthe first year following ART
initiation were US$10.44 for facility HTC participts, and US$12.03 for HIVST
participants. The mean total direct non-medical andirect costs were not
significantly different between the two groups. Tean total societal costs during
the first year following ART initiation were US$1.2® for facility HTC participants,
and US$177.55 for HIVST participants: The mean Itstacietal costs were not

significantly different between the two groups.

In the multivariable analysis (Table 4), after atijng for participants’ socio-
demographic characteristics and CD4 count on ARJessnent, the mean total
provider cost for ART assessment was US$3.18 (95%GH1.77-US$4.59) lower
for the HIVST group. The mean total societal castART assessment was US$3.86
(95%CI: US$1.64-US$6.08) lower for the HIVST grodnere were no significant
differences in mean total provider costs or medal tgocietal costs during the first
year following ART initiation between facility HTGand HIVST participants.
Appendix C http://links.lww.com/QAI/A996 provideshd results from the cost

analysis in 2014 INT dollars.
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The HRQoL outcomes for those who were assessedRdr, immediately prior to

initiation and at one-year post ART initiation, atite change in HRQoOL scores
between these time points, are summarised in Tabléhere were no significant
difference in EQ-5D utility and VAS scores immed@ist prior to or one year post
ART initiation between the two groups. Participantso were initiated onto ART

experienced improvements in EQ-5D utility and VA&ores. For facility HTC

participants who started ART, EQ-5D utility scorasreased by 0.129 (SE: 0.011)
and VAS scores increased by 9.8 (SE: 1.7). For Hlg&rticipants who started ART,
EQ-5D utility scores increased by 0.139 (SE: 0.0&7l VAS scores increased by
10.4 (SE: 4.6). There were no significant diffemsnbdetween the two groups with

regards to the change in EQ-5D utility and VAS ssafter ART initiation.

In the multivariable analysis (Table 6), the modegnostics showed that the OLS
estimator performed as well or better than the rotestimators (Appendix D
http://links.lww.com/QAI/A996). In the fully adjusd OLS model, there was no
significant difference in the mean EQ-5D utilityose by mode of HIV testing. In the
fully adjusted OLS model, the mean EQ-5D utilitypose was 0.043 (95%CI: 0.008-
0.079) lower in individuals whose CD4 count wasZe®- cells/ul compared to those
whose CD4 count was >=350 cells/ul on assessmenfRI. The mean EQ-5D
utility score was 0.230 (95%CI: 0.163-0.296) loweindividuals whose CD4 count
was below 50 cells/ul compared to those whose Cawhtcwas >=350 cells/ul on

assessment for ART.
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Discussion

The main finding of this study was that the ecoroaasts of providing HIV care and
ART to HIV-positive individuals identified througHIVST were comparable to those
identified through standard facility-based HTC sess. Health-related quality of life
was worse amongst those with lower CD4 counts, imitrovements seen after ART
initiation, irrespective of mode of HIV testing. @e findings emphasise that once
HIV self-testers are linked into HIV services, theeconomic outcomes  are

comparable to those linked to services after fgelased HTC.

Health provider costs for assessing HIV-positiveividuals for ART initiation were
lower for HIV self-testers. This difference was dieelower health provider costs
associated with clinic consultations and from ps@n of medical treatments.
Additionally, fewer HIV self-testers were clinicalassessed as WHO stage 3 or 4. In
comparison to community-based HIV testing servidadjviduals accessing HIV
testing at health facilities were often unwell &aher reasons (e.g. TB), or have more
advanced HIV. clinical diseasé.These individuals may need medical care for
management for these other problems, or for ingattin to exclude HIV associated
illnesses prior to initiating ART. Although the ¢@avings demonstrated are small at
the individual-level, at the population-level, thesould be significant with increasing

avallability of HIVST.

We estimated the annual health provider cost ofagisg a patient on ART to be
approximately 2014 US$170, comparable to previatsnates for Malawi (US$136
per person per year in 201*f)Health provider and societal costs were not aéfitty

modality of HIV testing prior to entering HIV caeervices. Malawi has followed a
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public health approach to scaling-up its HIV treamtnservices with less reliance on
diagnostic tests for clinical assessment, and thexethe majority of individuals
utilise comparable levels of healthcare resouftédle did not find differences in
healthcare utilisation between the two groups. &t it is reassuring that these
costs were comparable, the findings highlight opputies to explore how HIV

treatment should be provided as we move towardeetsal access to ARY.

The study demonstrates the relatively high costarmed by patients when accessing
HIV care. Individuals incurred a cost of approxielgtUS$3 during their assessment
for ART eligibility, and US$13 during the first yeéollowing ART initiation. The
majority of Malawians live on less than $2 a danti-retroviral therapy is provided
free, but those accessing care incur costs of gah®r because of taking time off
work to attend clinicd® These costs can also have a negative impact aremtte to
therapy*®*® ART can be effectively provided in people’s honieugh community
distribution models:** Further work is needed to explore the risks andefs of

home provision of treatment.

HRQoL as measured by the EQ-5D has been shown tedmonsive to change
amongst HIV-positive patients in high-income segsiff but few studies have used
this measure in sub-Saharan African settifigehe EQ-5D utility score provides an
objective assessment of HRQoL for cost-utility gse, with the VAS scores
reflecting respondents’ own assessments of theiQblR We found EQ-5D utility

scores to be significantly associated with an HB&ipve individual's CD4 count,

with improvements after initiation of ART. Partiapts also reported higher VAS

scores after ART initiation. The findings suppdre tbeneficial impact of ART on
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both quality and quantity of life and illustrateetimportance of reaching those not in
care before their disease advances. The mode oftegiing had no independent

impact on HRQoL outcomes.

This study is not without its limitations. The nuemb recruited into the study were
small, and many were lost to follow-up. Although wedertook multiple imputation

to account for this, our findings may be limiteccaese those lost to follow-up are
potentially a sicker population, with poorer HRQ@nd, had they remained in care,
higher healthcare resource use. We were not ablactade healthcare resources
utilized as a result of hospitalisation, as theeswo routine medical record keeping
or linking of records between community, outpatiestd inpatient services.

Furthermore, some of the unit costs estimatedHerhtealthcare resource inputs, for
example costs of consultations with a healthcarekero represent average costs for
average reported duration of consultations. Theemation system issues reduced
our ability to detect differences in economic omes, but are unlikely to bias our

findings.

A further limitation is that the EQ-5D tool only @&uates HRQoL across five health
dimensions and may therefore not capture all releaspects of HRQoL. The lack of
a Malawian tariff led us to use the Zimbabweanfftad derive EQ-5D-3L utility
scores. However, the EQ-5D tool is widely usedhealth economic analyses, and it
is accepted practice to use tariffs from anothamty where none exists for the
country of interest provided the two populationsuidovalue health comparabty A

final study limitation is that the recent changeART initiation guideline®® means
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that we are unable to comment on the economic mesaf those who would in the

future start treatment with early HIV disease.

In conclusion, we found that once HIV self-testim& into HIV treatment services,
the costs of providing HIV care and improvementsHRQoL from ART are no
different to those identified through facility-ba@séiTC. The findings add to the
growing literature supporting the scale-up of HIV8Tthe region. Full economic
evaluations are needed to explore whether implemgehtl\VST is cost-effective. Our
assessments of economic costs and preference-lbHR€wL outcomes can help

inform such analyses.
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Figure 1: Participant recruitment and follow-up

*Malawi national ART eligibility criteria during sidy period: CD4 count <350 cells/MnWHO stage
3 or 4; breastfeeding; or pregnant
**|_oss to follow-up from this health economic study
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Table 1: Characteristics of ART assessed participants

Facility HTC HIVST
participants participants
n (%) n (%) p-value*
All 265 60
Sex Male 110 (41.5%) 20 (33.3%) 0.243
Female 155 (58.5%) 40 (66.7%)
18-24  32(12.1%) 11 (18.3%) 0.430
Age (years) 25-39 169 (63.8%) 36 (60.0%)
40+ 64 (24.2%) 13 (21.7%)
Single (never-married) 19 (7.2%) 4 (6.7%) 0.884
. Married/Cohabiting 183 (69.1%) 39 (65.0%)
Marital status .
Separated/Divorced 42 (15.85%) 12 (20.0%)
Widower/Widow 21 (7.9%) 5(8.3%)
. Up to standard 8 166 (62.6%) 44 (73.3%) 0.122
Educational
attainment - . Up to form 6 98 (37.0%) 15 (25.0%)
University or training college 1 (0.4%) 1(1.7%)
0 Kwacha/week 89 (33.6%) 20 (33.3%) 0.296
Up to 4,000 Kwacha/week 75 (28.3%) 16 (26.7%)
Income 4,000 to 8,000 kwacha/week 42 (15.85%) 10 (16.7%)
8,000 to 12,000 kwacha/week 27 (10.2%) 2 (3.3%)
Over 12,000 kwacha/week 32 (12.1%) 12 (20.0%)
Formal employment 74 (27.9%) 9 (15.0%) 0.358
Informal employment/Unemployed 106 (40.5%) 29 (48.3%)
Employment School/University 7 (2.6%) 2 (3.3%)
status Retired 2 (0.8%) 0 (0.0%)
Housework 74 (27.9%) 20 (33.3%)
Sick leave 2 (0.75%) 0 (0.0%)
Highest quintile 55 (20.75%) 10 (16.7%) 0.106
Socio- 2nd highest quintile 53 (20.0%) 17 (28.3%)
economic Middle quintile 57 (21.5%) 9 (15.0%)
position” 2nd lowest quintile 53 (20.0%) 7 (11.7%)
Lowest quintile 47 (17.7%) 17 (28.3%)
CD4 count>=350 89 (33.6%) 23 (38.3%) 0.943
CD4 count 200-350 68 (25.7%) 14 (23.3%)
CD4 count 50-200 76 (26.7%) 17 (28.3%)
CD4 Count CD4 count <50 13 (4.9%) 3 (5.0%)
Not done or missing 19 (7.2%) 3 (5.0%)
Stagel 64 (24.2%) 16 (26.7%) 0.031
V- Stage2 48 (18.1%) 10 (16.7%)
WHO clinical
stage Stage 3 45 (17.0%) 3 (5.0%)
Stage 4 6 (2.3%) 0 (0%)

Not done or missing

102 (38.5%)

31 (51.7%)

Socio-economic position estimated though undertaking principal component analysis of responses to assets and housing

environment
*Chi squared
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Table 2: ART assessment costs by mode of HIV testing (2014 US Dollars)

Mean differences

(95% CI)*
N Mean (SE) HIVST v
Facility HTC
Clinic Facility HTC 265 8.65 (0.32) -3.33
consultations’ HIVST 60 5.32 (0.49) (-4.50,-2.17)
. 5 Facility HTC 265 15.05 (0.41) -0.25
Direct health Investigations
HIVST 60 14.80 (0.45) (-1.37,0.87)
provider cost
, Facility HTC 265 1.71 (0.12) -0.74
(2014 USS) Treatments
HIVST 60 0.96 (0.17) (-1.16, -0.33)
Facility HTC 265 22.79 (0.56) -2.87
Total
HIVST 60 19.92 (0.77) (-4.73,-1.01)
Total direct non-medical and Facility HTC 265 3.31 (0.41) -0.67
indirect cost (2014 US$) HIVST 60 2.65 (0.93) (-2.65, 1.31)
Facility HTC 265 26.10 (0.75) -3.54
Total societal cost (2014 USS)
HIVST 60 22.57 (1.44) (-6.71,-0.37)

ART: Anti-retroviral treatment
*Bootstrapped 95%Cl

1: includes cost of clinic visit and consultation with health professional
2: includes cost of CD4 count and TB diagnostics
3:includes cost for cotrimoxazole, condoms and other medications

Table 3: First year ART costs by mode of HIV testing (2014 US Dollars)

Mean differences

(95% Cl)*
HIVST v
N Mean (SE)
Facility HTC
Clinic Facility HTC 165 23.91 (1.04) -4.04
consultations’ HIVST 36 19.88 (2.28) (-8.68, 0.60)
Direct health 5
Investigations Facility HTC 165 144.74 (1.29) -0.04
provider cost s
+ Treatments HIVST 36 144.78 (2.74) (-5.71, 5.79)
(2014 USS)
Facility HTC 165 168.65 (2.02) -4.00
Total
HIVST 36 164.66 (4.21) (-12.38, 4.39)
Total direct non-medical and Facility HTC 165 13.26 (2.13) 1.46
indirect cost (2014 US$) HIVST 36 14.72 (4.81) (-7.99, 10.91)
Facility HTC 165 181.91 (3.34) -2.54
Total societal cost (2014 USS)
HIVST 36 179.38 (7.70)  (-17.74, 12.67)

ART: Anti-retroviral treatment
*Bootstrapped 95%Cl

1: includes cost of clinic visit and consultation with health professional



20 2: costs of investigations combined with costs for treatments, as Malawi HIV guidelines at time of study were for clinical

21 monitoring and hence few participants had investigations performed during study period.
22 3:includes cost for anti-retroviral drugs, cotrixaaole, condoms and other medications
23

3
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Table 4: Multivariable analysis exploring relationship between CD4 count and mode of HIV testing, and ART assessment and first year ART

costs (2014 US Dollars)*

Total health provider cost (2014 US Dollars) Total societal cost (2014 US Dollars)
ART assessment Frist year on ART ART assessment Frist year on ART
(n=325) (n=201) (n=325) (n=201)
Coef (95% Cl) Coef (95% Cl)** Coef (95% Cl) Coef (95% Cl)**
Mode of HIV Facility HTC Ref Ref Ref Ref
testing HIVST -3.18 (-4.59, -1.77) -5.28 (-11.67, 1.11) -3.86 (-6.08, -1.64) -4.72 (-14.89, 5.45)
CD4 count >350 cells/pl Ref Ref Ref Ref
CD4 count 200-350 cells/pl 1.19 (-1.43, 3.82) -2.15 (-9.74, 5.45) 2.58 (-1.11, 6.27) -3.56 (-7.71, 14.84)
CD4 count 50-200 cells/pl 0.57 (-1.00, 2.14) -4.60 (-12.56, 3.35) 1.64 (-0.81, 4.09) 0.98 (-7.78,9.74)
Baseline CD4 CD4 count <50 cells/ul -0.45 (-3.31, 2.40) -3.47 (-17.57, 10.62) 1.00 (-3.60, 5.60) -6.68 (-25.74, 12.38)
count Not done or missing -16.01 (-17.76, -14.25) -4.91 (-18.15, 8.34) -16.41 (-18.81, -14.01) -3.53 (-24.23,17.17)
Constant 23.00 (19.46, 26.52) 178.19 (163.99, 192.38) 22.82 (18.32, 27.32) 189.18 (175.49, 202.88)

Model adjusted for modality of HTC, CD4 count, agex, matrtial status, educational attainment, ireand wealth quintile

Total cost = constant B{Modality of HIV testing) +3(Baseline CD4 count) fi(age) +B(sex) +p(marital status) B(educational attainment)Fincome) +3(wealth quintile) +¢

*Findings from Generalized Linear Model with Poisstistribution-and Identity link function. Distrional family (Poisson) describes the distributamfrithe data, whilst the link function describes thktionship
between the linear predictor and the mean of thgarse (cost).

**Findings from ten imputed datasets with coeffitsecalculated using Rubin’s rufés
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Table 5: Health-related quality of life outcomes immediately prior to and one-year after ART initiation by mode of HIV testing

Mean differences

(95% CI)*
N Mean (SE) HIVST v Facility HTC
Facility HTC ART assessment — all 264 0.836 (0.008)
0.018 (-0.020, 0.056)
HIVST ART assessment — all 60 0.854 (0.018)
EQ-5D utility Facility HTC ART assessment — initiated ART 164 0.837 (0.010)
-0.001 (-0.055, 0.054)
score HIVST ART assessment —initiated ART 36 0.836 (0.025)
Facility HTC One year post-ART** 165 0.965 (0.006)
0.010 (-0.017, 0.037)
HIVST One year post-ART** 36 0.975 (0.011)
Facility HTC Change on ART** 165 0.129 (0.011)
0.011 (-0.047, 0.068)
HIVST Change on ART** 36 0.139 (0.027)
Facility HTC ART assessment 264 73.0(1.0)
0.5 (-4.7,5.7)
HIVST ART assessment 60 73.5(2.4)
Facility HTC ART assessment —initiated ART 164 70.9 (1.3)
VAS score 3.2 (-4.2,10.6)
HIVST ART assessment —initiated ART 36 74.1 (3.4)
Facility HTC One year post-ART** 165 80.8 (1.4)
3.7(-3.8,11.3)
HIVST One year post-ART** 36 84.5 (3.6)
Facility HTC Change on ART** 165 9.8 (1.7) 0.6 (-8.9, 10.0)




HIVST
Facility HTC

HIVST
EQ-5D utility
Facility HTC
score
HIVST
(UK tariff)
Facility HTC

HIVST
Facility HTC
HIVST

Change on ART**

ART assessment

ART assessment

ART assessment — initiated ART
ART assessment — initiated ART
One year post-ART**

One year post-ART**

Change on ART**

Change on ART**

36
264
60
164

165
36
165
36

10.4 (4.6)
0.793 (0.012)
0.813 (0.028)
0.793 (0.015)
0.785 (0.039)
0.961 (0.007)
0.973 (0.013)
0.167 (0.016)
0.189 (0.040)

0.020 (-0.037, 0.077)

-0.009 (-0.093, 0.076)

0.013 (-0.018, 0.044)

0.022 (-0.062, 0.105)

ART: Anti-retroviral treatment
*Bootstrapped 95%Cl

*Findings from ten imputed datasets with overaffatences in mean costs calculated using Rubir&s?



41  Table 6: Multivariable analysis exploring relationship between CD4 count, mode of

42  HIV testing and pre-ART EQ-5D utility score*

EQ-5D utility score EQ-5D Utility Score

(Zimbabwean Tariff) (UK Tariff)**

Coef (95% Cl)

Coef (95% Cl)

Facility HTC
Modality of HIV

testing HIVST

CD4 count>=350

CD4 count 200-350

CD4 count 50-200

CD4 count <50

Baseline CD4 count

Not done or missing

Constant

Ref
0.022
(-0.015, 0.058)
Ref
-0.011
(-0.048, 0.026)
-0.043
(-0.079, -0.008)
-0.230
(-0.296, -0.163)
-0.019
(-0.079, 0.040)
0.878
(0.801, 0.956)

Ref
0.026
(-0.028, 0.080)
Ref
-0.021
(-0.075,0.033)
-0.057
(-0.110, -0.004)
-0.371
(-0.469, -0.272)
-0.035
(-0.122, 0.053)
0.834
(0.719, 0.948)

43 Model adjusted for modality of HTC, CD4 count, agex, martial status, educational attainment, ireand wealth quintile

44 *Findings from OLS estimator

45 Utility score = constant 48(Modality of HIV testing) +p(Baseline CD4 count) $(age) +p(sex) + p(marital status) +

46 B(educational attainment) {fincome) +p(wealth quintile) +&
47 **Findings from sensitivity analysis



Facility HTC
Attended HIV clinic for

assessment to start ART

HIV self-testing
Attended HIV clinic for

assessment to start ART

Did not complete ART assessment
procedures: 7.5% (n=20/267)

Completed ART assessment
procedures and not eligible for ART*:
28.8% (n=77/267)

Did not complete ART assessment
procedures : 8.3% (n=5/60)

Completed ART assessment
procedures and not eligible for ART*:
31.7% (n=19/60)

(n=265) (n=60)
Started ART Started ART

62.9% (n=168/267)

60.0%% (n=36/60)

**Loss to follow-up: 32.1% (n=54/168) |<—

Died: 1.8% (3/168)
Transferred care: 7.1% (n=12/168)

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
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**Loss to follow-up: 38.9% (n=14/36)

Died: 0% (0/36)
Transferred care: 8.3% (n=3/36)

On ART at end of study
58.9% (n=99/168)

On ART atend of study
52.8% (n=19/36)




