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Abstract

To assess the importance of index testing in HIV case finding, we analyzed quarterly data from
October 2019 to September 2021 from 371 facilities in 12 districts in South Africa. Index testing
accounted for 2.6% of all HIV tests (index and non-index) (n = 163,633), but 17.8% of all
HIV-positive results, with an HIV-positivity 4-times higher than non-index testing modalities
(4.1%). Despite twice as many adult females = 15 years accepting index testing (n = 206,715)
compared to adult males = 15 years (n = 102,180), females identified fewer contacts (n = 91,123)
than males (n = 113,939). Slightly more than half (51.2%) of all contacts elicited were tested

(n =163,633/319,680), while 19.7% (n = 62,978) of elicited contacts were previously diagnosed
as HIV-positive and not eligible for further testing. These findings indicate index testing can be
effective in increasing HIV diagnoses in South Africa. Further operational research is needed to
address gaps identified in the index testing cascade, including elicitation and testing of contacts.
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Introduction

As of 2021, only 85% of people living with HIV (PLHIV) worldwide knew their status [1].
Targeted testing modalities, such as index testing, are recommended by the World Health
Organization (WHO) to reach undiagnosed PLHIV [2]. Index testing is defined as offering
HIV testing services to the biological children and partners (both needle-sharing and sexual)
of PLHIV and has been established as an effective HIV case finding strategy [3]. Index
testing has been shown to help identify more new undiagnosed individuals living with HIV
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compared to other facility-based testing modalities, within prevention of mother-to-child
transmission (PMTCT) services, inpatient departments and emergency wards [4, 5]. It also
has proven to be effective in community and facility settings among adults, adolescents, and
children [4-7].

In 2021, South Africa had the largest HIV-positive population in the world with 7.3 million
adults 15-49 years living with HIV and 270,000 children (< 14 years old) living with HIV
(CLHIV) [1]. In 2014, The Joint United Nations Programme on HIV/AIDS (UNAIDS)
launched the 95-95-95 strategy to accelerate progress towards ending the HIV epidemic,
aiming for 95% of PLHIV to know their HIV status, 95% of all people with diagnosed HIV
to receive sustained anti-retroviral treatment (ART), and 95% of all people on treatment to
achieve viral suppression by 2030 [8]. As of 2021, 94% of South African adults living with
HIV knew their HIV status, 79% were on treatment, and 91% were virally suppressed (HIV
RNA < 1000 copies/ml) [1]. However, CLHIV in South Africa remained behind on progress
towards the 95-95-95 targets at 83%—-58%—-69% [1].

In 2016, index testing was introduced in South Africa through the National HIV Counseling
and Testing Policy [9]. However, index testing uptake was variable, including in public
health facilities supported through the U.S. President’s Emergency Plan for AIDS Relief
(PEPFAR). Data from 20 PEPFAR-supported country programs between 2016 and 2018
indicated that index testing was an effective HIV case finding strategy, identifying a total of
4985 adults living with HIV (12.4% HIV-positivity) and 138 children living with HIV (6.9%
HIV-positivity) in South Africa despite incomplete scale-up among both populations [10].

Throughout 2018, with the support of PEPFAR, the South African National Department of
Health (NDOH) facilitated trainings and consultations to enhance the quality of index testing
services and ensure better alignment with national and global guidelines in collaboration
with Provincial and District Health Departments, PEPFAR District Support Partners (DSPs),
and health facility staff. The NDOH has continued to support the scale up of index testing

in South Africa through “Operation Phuthuma” or “ Operation Hurry,” which was launched
in 2018 and collaborates with all levels of the health systems from national to facility

level, in order to accelerate HIV prevention and treatment interventions, including index
testing [11]. Clients can test for HIV through a variety of entry points (“modalities”), which
include index testing, PMTCT services, provider-initiated testing and counseling (PITC),
and voluntary counseling and testing (VCT), among others.

This analysis aimed to determine the effectiveness of index testing as a HIV case
finding strategy by comparing the number of new HIV diagnoses identified from index
testing to other testing modalities from October 2019 to September 2021, and to identify
programmatic gaps in the index testing cascade to inform quality improvement efforts.

This analysis includes quarterly data reported to PEPFAR’s monitoring, evaluation, and
reporting (MER) database by DSPs supported by the U.S. Centers for Disease Control
and Prevention (CDC) in South Africa. Data were collected between October 2019 and
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September 2021 in 12 CDC-supported districts of South Africa, including Amathole, Chris
Hani, and Oliver Tambo Districts in Eastern Cape Province; Ekurhuleni and Tshwane
Districts in Gauteng Province; eThekwini, uMgungundlovu, uThukela, and Zululand
Districts in KwaZulu-Natal Province; and Bojanala, Dr Kenneth Kaunda, and Ngaka Modiri
Molema Districts in North West Province. These districts represent a combination of rural
and urban areas and comprise some of South Africa’s districts with the highest HIV disease
burden. This project was reviewed in accordance with CDC human research protection
procedures and was determined to be non-research.

All public health facilities that offered index testing in these districts during each quarter of
the analysis period were included (n = 371). No PEPFAR-supported community sites or key
population venues were included in this analysis. All index tests included in this analysis
were administered at facilities or outreach events by facilities.

Five index testing indicators were analyzed, including: (1) number of clients offered index
testing, (2) number of clients who accepted index testing, (3) number of contacts provided
by the index client (contacts elicited, presented as a ratio of contacts per client), (4) number
of elicited contacts who tested for HIV, and (5) number of contacts tested who were newly
diagnosed as HIV-positive. The elicitation ratio was calculated as the number of contacts
shared per index client. New HIV-positive diagnoses were verified using South Africa’s
TrakCare Lab system, an electronic laboratory results reporting system [12], to ensure the
client had not previously received a positive HIV diagnosis. Newly diagnosed CLHIV < 12
years were included as index clients if their parents or legal guardians consented for them
to participate in index services (the legal age of consent for HIV services in South Africa)
[13]. To broadly estimate the number of children elicited for every newly diagnosed mother,
the total number of children < 15 years identified as contacts were divided by the number
of new HIV-positive test results among women 15-49 years. In addition, we analyzed data
on the aggregate number of non-index, facility-based HIV tests and HIV-positive results
from other testing modalities, which could have occurred in emergency wards, inpatient
departments, pediatric clinics, antenatal and postnatal services, outpatient departments,
PMTCT services, sexually transmitted infections (STI) clinics, tuberculosis (TB) clinics,
VCT, mobile clinics, and voluntary medical male circumcision (VMMC) programs. Percent
HIV-positivity was calculated for index and non-index modalities by dividing the number of
people who tested positive by the total number of people who were tested.

All data were reported by quarter, metropolitan (metro)/non-metro area, district, sex, and age
group. Metro residence was defined as residing in Ekurhuleni, Tshwane, or eThekwini metro
districts, which are urban geographical areas; all other districts were defined as non—-metro.
This distinction was included because service delivery models vary greatly between these
two geographies so it will be helpful for program implementers to see these differences. This
was also done to give context for the international audience not familiar with geographies
within South Africa. Data on contacts elicited were only available by aggregated age group
(i.e., < 15- or = 15-years). For all other indicators, age groups were stratified as: < 15-,
15-19-, 20-24-, 25-29-, 30-34-, 35-39-, 40-44-, 45-49- and = 50-years. Clients missing
age and sex were listed as unidentified. A chi-squared test was used to test significance
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between groups. All data were analyzed using STATA, version 16.0 (https://www.stata.com/)
[14].

HIV Tests and HIV-Positivity by Index Testing and Other Non—-index Testing Modalities

Between October 2019 and September 2021, 6,385,172 HIV tests were conducted in 371
public health facilities. Of those, 163,633 (2.6%) were tests conducted among contacts
provided by HIV-positive index clients. Overall, index testing HIV-positivity was 4.3 times
higher (17.8%) than HIV-positivity from other non-index modalities (4.1%) (p < 0.001,
Table 1).

Between October and December 2019 and July and September 2021, the first and last
quarters of this analysis, index testing represented 2.0%-3.3% of all tests administered and
7.0%—-14.5% of all HIV-positive results per quarter (Table 1) and HIV-positivity from index
testing was 3.6-5.4 times higher than other modalities. In metro and non-metro areas, index
testing represented 2.3% (n = 88,271) and 3.0% (n = 75,362) of all HIV tests administered
and 9.8% (n =18,113) and 11.1% (n = 11,005) of all HIV-positive results, respectively.
HIV-positivity was more than 4-times higher from index testing than other modalities in
both metro (20.5%; 4.4%) and non-metro-areas (14.6%; 3.6%). By district, HI\-positivity
from index testing was 3.1-6.5 times higher than other modalities. In Oliver Tambo District,
index testing represented 1.7% of HIV tests administered (n = 927) and 8.0% (n = 1339)

of HIV-positive results and had the highest HIV-positivity (29.4%), which was five times
higher compared to other modalities (5.7%). In Bojanala District, HIV-positivity from index
testing was six and a half times higher than HIV-positivity from other modalities. Among
females, index testing accounted for 1.9% of all HIV tests (n = 84,264) and 8.6% (n =
15,703) of HIV-positive diagnoses. Among males, index testing accounted for 3.9% (n
=78,923) of HIV tests administered and 13.1% (n = 13,330) of HIV-positive diagnoses.
HIV-positivity was approximately 4-times greater from index testing than other modalities
among both males (16.9%, 4.6%) and females (18.6%, 3.9%). Among children < 15 years,
index testing accounted for 7.7% of all HIV tests administered (n = 48,611) and 25.0%

(n = 1349) of all HIV-positive results, with HIV-positivity 4-times higher in index testing
(2.8%) compared to all other testing modalities (0.7%). The greatest differences between
HIV-positivity from index testing compared to other modalities occurred among women =
50 years, where HIV-positivity was more than 8-times higher with index testing (26.9%)
compared to other modalities (3.3%) and among females 20-24 years, where HIV-positivity
was more than 7-times greater from index testing (25.3%) compared to other modalities
(3.4%).

Clients Who Were Offered Index Testing (Index Offered)

Index testing was offered to 371,018 clients attending health facilities between October
2019 and September 2021 (Table 2). The number of index tests offered increased by 94.1%
from 33,634 in October—December 2019 to 65,293 in July—September 2021. More index
tests were offered in metro areas (n = 214,528, 57.8%) compared to non-metro areas (n =
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156,490, 42.2%). Among all districts, index offered was lowest in Ngaka Modiri Molema
District (n = 4,276, 1.2%) and highest in eThekwini District (n = 101,103, 27.3%).

Nearly twice as many females (n = 243,719, 65.8%) were offered index testing than males (n
= 126,531, 34.2%). The greatest number of index tests offered occurred among females and
males 30-34 years (n = 50,805 and n = 23,271, respectively); the fewest occurred among
females and males < 15 years (n = 4,259 and n = 3,836, respectively).

Clients Who Accepted Index Testing (Index Accepted)

Of the 371,018 clients offered index testing, 316,220 (85.2%) clients accepted (Table 2).
The number of clients who accepted index testing increased by 103.7% from 27,874 in
October—December 2019 to 56,790 in July-September 2021. The proportion of clients who
accepted index testing was similar in non-metro (85.4%) and metro-areas (85.1%). Among
all districts, the lowest acceptance was in Bojanala District (76.7%) and highest in Amathole
(95.8%). Both females (n = 45,160, 88.9%) and males (n = 19,821, 85.2%) 30-34 years had
the highest acceptance of index testing.

Index testing acceptance was < 80% for those > 50 years (76.2%) and males 15-19 years
(78.9%). Index testing acceptance was higher among females (n = 210,139, 86.2%) than
males (n = 105,391, 83.3%). Index testing acceptance was higher among females in all age
groups except children < 15 years (80.4% females, 83.7% males) and adult females > 45
years (78.3% females, 80.8% males). Among newly diagnosed CLHIV < 15 years, 80.4%-—
83.7% of their parents accepted index services to provide HIV testing for their biological
contacts, including mothers and siblings.

Number of Index Contacts Provided (Contacts Elicited)

Of the 316,220 clients who accepted index testing, 319,680 contacts were provided
(elicitation ratio = 1.0) (Table 2). The number of index contacts increased by 82.6%

from 30,972 contacts in October—December 2019 to 56,556 in July—-September 2021. The
elicitation ratio was similar in non-metro (1.1) and metro districts (1.0). Among all districts,
the elicitation ratio was highest in Chris Hani District (1.6) and lowest in Ekurhuleni,
uMgungundlovu, and Bojanala Districts (0.9).

The elicitation ratio for pediatric contacts per newly diagnosed female living with HIV of
childbearing age (15-49 years) was 0.6. For index clients =15 years, males had a higher
elicitation ratio (1.1) compared to females (0.4).

Of the 319,680 contacts provided, 62,978 (19.7%) had previously tested HIV-positive and
were therefore ineligible for further testing.

Index Contacts Who Tested for HIV (Contacts Tested)

Of the 319,680 contacts elicited, approximately half (n = 163,333, 51.2%) were tested for
HIV. The number of contacts tested increased by 48.9% from 17,435 in October—December
2019 to 25,961 in July-September 2021. Non-metro districts had a higher proportion of
contacts tested (52.9%) compared to metro districts (49.8%). Zululand District had the
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highest proportion of contacts tested (91.9%) and Dr. Kenneth Kaunda District had the
lowest (11.2%).

Only 44.0% (n = 48,611) of children < 15 years who were elicited as contacts were tested.
More female contacts =15 years (64.9%, n =59,161) were tested compared to male contacts
>15 years (48.6%, n =55,415).

Contacts Newly Identified as HIV-Positive (Index Positive Results)

Of the 163,633 HIV tests conducted among the contacts elicited, 29,118 (17.8%) resulted
in a new HIV diagnosis. The number of new diagnoses increased by 20.9% from 3334

in October—December 2019 to 4030 in July—September 2021. HIV-positive results for
index contacts were higher in metro districts (n = 18,113, 20.5%) compared to non-metro
districts (n = 11,005, 14.6%). Oliver Tambo District had the highest proportion of new HIV
diagnoses (n = 927, 29.4%), while Amathole District had the lowest (n = 273, 9.1%).

Female contacts were more likely to test HIV-positive compared to male contacts (18.6% vs.
16.9%). The highest proportion of new diagnoses occurred among males 35-39 years (n =
2697, 28.1%) and females 30-34 years (n = 3072, 27.9%). Among children (< 15 years),
HIV-positivity from index testing was 2.7%-2.8% compared to a positivity of 0.7% from
other testing modalities.

Discussion

In 12 high-HIV prevalence districts in South Africa, we found that index testing was more
effective at identifying new HIV diagnoses across all age, sex, and geographic categories
compared to other modalities. Our analysis included disaggregated age and sex data, which
is a frequently recognized limitation of index testing in the literature, and demonstrated
substantial growth in index testing over a 2-year period from October 2019 to September
2021 despite interruptions from COVID-19 [7].

While index testing comprised a small proportion of the overall number of HIV tests
conducted, the percent HIV-positivity was higher than non-index testing modalities,
suggesting it is an efficient strategy for finding undiagnosed individuals across age and
sex, including men, women, adults, and children. However, index testing has been found to
be more expensive than most other testing modalities [15]. Given the increasingly limited
resources of the public health sector in South Africa and reduced donor funding, it is
important to target all HIV testing, including index testing services, to populations where it
will be most effective.

Our findings show index testing may be particularly useful in certain districts, age groups,
and sexes. Two districts in the metro-areas in Gauteng Province, and two rural districts in
North West and KwaZulu-Natal Provinces had a higher number of new HIV-positive cases
compared to other districts in South Africa. Further research is needed to understand reasons
for this observation in order to translate best practices from these districts to other areas
throughout South Africa.
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Our findings also showed that 20% of contacts elicited were previously diagnosed as HIV-
positive (verified using South Africa’s electronic lab system, TrakCare). This indicates an
opportunity to use the index testing platform to ensure diagnosed contacts are enrolled in
treatment and to re-engage those who have fallen out of care back into treatment services.
This strategy is important for adults and children to accelerate progress towards the 2nd 95
UNAIDS target in South Africa, and highlights the dual role of index testing as an important
strategy for both case finding and returning clients to care [2].

The number of contacts elicited is quite low in this analysis, with index clients sharing on
average just one contact. While we were not able to tell how many contacts were elicited
from pediatric index cases, other studies have demonstrated the importance of this approach
in identifying undiagnosed fathers, mothers, and siblings living with HIV [16, 17]. The ratio
of pediatric contacts elicited was particularly low, given that women typically have multiple
children, as demonstrated by South Africa’s fertility rate in 2020 of 2.4 [18]. Overall, the
ratio of contacts elicited was lowest among females = 15 years, even though female clients
commonly have = 1 sex partner and/or = 1 child.

HIV stigma remains high in South Africa and intimate partner violence (IPV) is one of

the highest in the world [19]. In 2020, reported IPV-related mortality was more than seven
times the global average, and an intimate partner is responsible for the death of one out

of every two women Killed in South Africa [19, 20]. Given the high rate of IPV in South
Africa, sharing the names and contact information for partners could potentially put women
or children in danger. To address this risk, South African providers who provide index
testing services have been trained on LIVES (Listen, Inquire, Validate, Enhance Safety &
Support), a WHO initiative that teaches providers how to identify violence and perform

IPV assessments prior to offering index testing. Index testing is not offered to clients who
screen positive for IPV; they are referred for appropriate IPV support services through social
workers or civil society organizations. This high rate of IPV may help explain the low
proportion of women sharing partner and/or pediatric contacts. In addition, in rural districts
some sexual partners are migrant workers who travel to urban areas in search of work. Thus,
some contacts may not be accessible for index testing because they reside in a different
district than the index client. Further operational research is needed on how to safely
provide index testing to women in South Africa, including anonymous partner notification
approaches that do not require disclosure. Additional efforts are needed to routinize and
demedicalize HIV testing and address HIV-related stigma, which negatively affects HIV
testing, disclosure, and contact elicitation.

While strategies to increase elicitation are important, equally so is ensuring index testing
patients are receiving high quality care from providers. It is important to have well trained
counselors who have participated in significant training and role plays, who speak the local
language(s), develop rapport and trust with clients, feel comfortable talking about HIV, sex
and other risk factors, treat clients respectfully, ensure confidentiality, are non-judgmental,
are good listeners and tailor each interaction to each client. When possible, counselors
should be assigned to clients with similar demographics to improve client comfort levels.
For example, men feel more comfortable speaking with men, adolescents with younger
women and older clients with older counselors. Identifying and utilizing counselors with

AIDS Behav. Author manuscript; available in PMC 2025 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Abheron et al.

Page 8

these traits as well as implementing programmatic strategies will help to increase elicitation
in index testing.

Only a little over half of all contacts elicited were tested, indicating opportunities to increase
testing coverage. This is in contrast with studies in Lesotho and Kenya, where 72% and
77% of contacts elicited were tested, respectively [4, 21]. Low testing coverage could be
due to high migration within South Africa. According to Stats SA, nearly 6% percent of
residents changed their residence during the COVID-19 lockdown to be closer to family or
friends, or to return to their home provinces, which translates to 3.6 million people [22].

In addition, it is not currently possible to trace clients electronically, and thus, tracing can
only be done within facility catchment areas, which is often limited to districts. People

also frequently change cell phone numbers, which makes tracing more challenging. HIV
self-testing (HIVST) could be used to address the testing gap by distributing kits to clients
to take home and screen their children and partners, making testing more convenient and
accessible to those who do not go to facilities or who migrate for employment. A nationwide
electronic medical record system (EMRS) would be helpful to address tracing challenges
and has been successfully implemented in Malawi [23, 24]. However, implementation of

an EMRS is hindered within South Africa due to restrictions on sharing client information
outlined in the Protection of Personal Information (POPI) Act. Further advocacy will be
needed to change policy and remove this structural barrier. Since Zululand District tested
over 90% of their contacts, programs may benefit from learning more about the strategies
that contributed to high testing coverage in that district to replicate elsewhere.

For index testing services, both HIV testing and HIV-positivity were lowest among children
< 15 years. However, like other age groups, index testing HIV-positivity among children
was 4-times higher than HIV-positivity from other testing modalities. A review of pediatric
case finding approaches during the COVID-19 pandemic found that index testing was an
effective way to identify CLHIV, accounting for 40.5% of all newly diagnosed pediatric
HIV cases in PEPFAR-supported programs, with a HIV-positivity ranging from 3.6% to
4.6% in community and facility settings, respectively [25]. Studies in other countries,
including Lesotho, Kenya, and Malawi, have demonstrated the effectiveness of index testing
in identifying undiagnosed CLHIV [4, 26, 27]. In this analysis, index testing accounted for
less than 10% of all HIV tests conducted among children, yet approximately 25% of all

new HIV-diagnoses. Thus, it remains important to identify ways to scale-up pediatric index
testing coverage, including offering refresher trainings for frontline healthcare workers to
support quality services [28], improving cross-district referrals for children living apart from
their parents [29], introducing the use of caregiver-assisted oral HIV self-screening (HIVSS)
to allow parents to screen their children for HIV more conveniently and privately at home
[22, 30], or referring pediatric contacts to orphans and vulnerable children programs for
additional support with follow up HIV testing [28, 31] to ensure all biological children of
PLHIV have a known HIV status.

In this analysis, men = 35 years had higher HIV-positivity than females in the same age
group, while females < 34 years had higher HIV-positivity than males in the same age group.
This indicates an opportunity to target testing towards younger females and older males to
increase case finding through strategies specific to each demographic. HIVST presents an
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opportunity to reach more men, which has been challenging because many do not routinely
visit health facilities [32]. Partnering with PEPFAR’s Determined, Resilient, Empowered
Aids-Free, Mentored and Safe (DREAMS) program, which targets adolescent girls and
young women 15-24 years, or other community-based organizations is another opportunity
for reaching young women.

There are some limitations of this analysis. First, testing modality may have been reported
incorrectly for some results and thus some modalities may be slightly over or under-
represented. Second, we do not have costing data for conducting index testing; given
limited resources, cost is an important consideration. Third, the analysis only includes data
reported from public health facilities and did not include information from community or
private health facilities, which also provide HIV testing. Fourth, we did not individually
assess each non-index testing modality and each modality differs in its contribution to HIV
positivity. Lastly, we were only able to conduct descriptive and comparative analyses since
the programmatic data used in this analysis is aggregated and does not include individual-
level data.

Despite these limitations, index testing was found to be a highly effective HIV case

finding strategy in South Africa, with a higher HIV-positivity than other modalities. The
effectiveness of index testing at identifying new positives differed by region, age, and

sex, highlighting opportunities to improve coverage. In addition, challenges with elicitation
and testing of contacts were observed across districts. These findings can inform quality
improvement interventions to strengthen the index testing cascade in South Africa.
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