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Background. The 95-95-95 strategy implementation is a positive initiative for moving the HIV tide towards elimination, with a focus on
addressing the huge inequalities in existence in access to HIV services.

Objectives. To establish performance towards the 90-90-90 and 95-95-95 targets and trends in HIV positivity rates since strategy
implementation rollout in the City of Johannesburg (CoJ), South Africa.

Methods. This was a descriptive study, part of the bigger quasi-experimental study using the monthly District Health Information System
during the implementation and rollout of the 90-90-90 strategy. HIV access trends were tracked and compared with the set strategy
implementation targets. In addition, the HIV positivity rate was analysed to observe trends. A time trend analysis for aggregated data was
performed on all the measured indicators to determine whether the decrease or increase was statistically significant. P<0.05 was used to
indicate statistical significance.

Results. The study has shown that by March 2022, 15 months after December 2020, Co] had reached 91-65-88. There were significant
steady increases in the number of people who knew their HIV status (slope = 0.044, p<0.001) and initiating on antiretroviral therapy
(ART) (slope = 0.001, p<0.001), and significant decreases for overall HIV positivity rate (slope = -0.016, p<0.001), adolescent positivity rate
(slope = -0.0087, p<0.001) and antenatal care HIV positivity rate (slope = -0.013, p<0.001).

Conclusion. This study has established positive progress made by the CoJ towards HIV testing, ART initiation, viral load suppression and HIV
positivity rate. On the other hand, gaps in linkage to care after testing positive have been highlighted. It is therefore critical in the 95-95-95
strategy implementation era to focus on finding those missed during the 90-90-90 phase through revised and renewed innovative approaches.
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Globally by 2020, ~38 million people were living with HIV, and of
these, 6.1 million did not know that they were HIV positive.™! Globally,
positive progress has been made towards elimination of HIV through
implementation of the 90-90-90 strategy by 2020, which later evolved
to the 95-95-95 strategy, meaning that 95% of people living with HIV
(PLHIV) should know their HIV status, 95% of people who know
their status will be on antiretroviral medication (ARVs) and 95% of all
patients receiving antiretroviral therapy (ART) will be virally suppressed
by 2025.2 At the end of 2020, 84% (31.6 million) of HIV-positive
individuals globally knew their HIV status, 73% (27.4 million) were on
ART and 66% (24.8 million) were virally suppressed. Even though the
set targets were missed, this was an outstanding achievement. There
are huge inequalities that need to be addressed within subpopulations,
including children, young people and men.!"

In South Africa (SA), ~8.2 million people are HIV positive, with the
largest and most high-profile HIV epidemic in the world, accounting
for a third of all new HIV infections in southern Africa.®’ By 2018,
positive progress was made in SA: of the 8.2 million HIV-positive
individuals, 90% knew their status, 68% were initiated on ART and 86%
were virally suppressed (90-68-86).1“¢! The City of Johannesburg (CoJ),
with 19 other cities and metropolitan areas in SA, joined the global
Paris Declaration to Fast-Track Cities, pledging to reach the 90-90-
90 strategy global targets by 2020.2” The main SA cities have been

making good progress towards the 90-90-90: for instance, according to
the Thembisa 4.2 model, by 2018 the CoJ was at 87-59.5-84.5.1°l

By 2020 the CoJ strategy implementation data showed an
improvement in HIV services uptake even though children have
been shown to be less likely to access the services and virally suppress
compared with their adult counterparts.®! This calls for action to
prioritise children by creating innovative ways to ensure access to HIV
services in CoJ and globally.”! Evidence has shown that ensuring that
those who are HIV positive are initiated on ART and virally suppressed
will contain the HIV pandemic and reduce transmission, a move
towards HIV elimination."*!!! In addition, the modelling predictions
for reaching these targets by 2020 showed that CoJ would be at
89-72-90, with a decline in positivity rate.””’ However, since we are now
long past 2020, it is important to document the actual Co]J performance
towards reaching the 90-90-90 targets. Therefore, this article aims to
establish performance towards the 90-90-90 targets and trends in HIV
positivity rates since strategy implementation rollout in the Co].

Methodology

Study design

This is part of the larger quasi-experimental study that aims to
establish the impact of the implementation of the 90-90-90 strategy
on HIV testing, ART initiation, retention in care and viral suppression
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among PLWH in the CoJ. The main study aims to establish the
processes involved in implementation of the 90-90-90 strategy and
the impact it has on access to HIV services in the hub of the CoJ.
This article focuses on the progress towards achieving the 95-95-
95 strategy implementation targets and HIV positivity rate trends
for the CoJ over time. We used the SA District Health Information
System (DHIS) monthly performance database between April 2016
and March 2022 to establish progress around HIV testing, ART
initiation, ART retention and HIV positivity rates across the different
age groups in the CoJ. To strengthen the internal validity of the study,
other factors that would affect access to HIV services over the study
period are explored and explained.

Study setting and participants

The study was conducted in the CoJ, Gauteng Province, SA, which
has a population of ~5.6 million, accounting for ~10% of the national
population. The CoJ is a metropolitan district with seven subdistricts,
namely A, B, C, D, E, EI") We included all individuals recorded on
the DHIS database who tested positive for HIV, initiated on ART and
remained on ART between April 2016 and March 2022 in the Co]J. In
line with the DHIS age categories, the cut-off point for children and
adults was <15 years.

The 90-90-90 strategy intervention

SA introduced the 90-90-90 strategy implementation concept in
mid-2015, and the CoJ started implementation in January 2016.
The district implementation plan was developed with focus on four
HIV cascade pillars, namely: (i) prevention; (ii) case identification;
(iii) treatment initiation; and (iv) retention and success of treatment.
The district strategy implementation plan set targets and means of
tracking progress, and those indicators performing below target were
described, together with their root causes. Activities were proposed
to address the gaps in the 90-90-90 district strategy implementation
plan (DIP). Responsible personnel and the measures required to
track progress were identified.!"!

Data collection and outcome measures

A data extraction tool was designed to solicit DHIS database
information on all who tested for HIV, initiated on ART and were
virally suppressed from April 2016 to March 2022 (74 months). In
this study, our outcome measures included proportions of individuals
who tested for HIV, initiated on ART and were virally suppressed
during the study period. To generate these outcome measures, the
following denominators and numerators were used (Table 1).

Table 1 highlights how the proportions were calculated. To
estimate the number of people living with HIV in the district, we
applied the Thembisa Model version 4.2. The Thembisa model
is a mathematical model that has been developed to simulate the

population-level impact of different HIV interventions in SA.!
The positivity rate calculated in this study is not incidence, as some
individuals may have been positive for years and decided to test at
this point in time. Because we used public health system databases,
we encountered missing data, and efforts were made to compare
with database sources to ensure database completeness and address
potential bias.

Statistical analysis

Data were prepared in Excel 2010 (Microsoft, USA), and a descriptive
analysis was carried out to establish trends in HIV testing, ART
initiation, viral load suppression and HIV positivity rate. These HIV
access trends were tracked and compared with the set target, and the
HIV positivity rate was analysed to measure whether there was an
increase or decrease over the study period. To calculate the positivity
proportion, we used the total number of those who tested for HIV
each year as a denominator, and those who tested HIV-positive as a
numerator. In addition, a time trend analysis for aggregated data was
performed to ascertain significance of the increasing or decreasing
trends in the tracked indicators. To indicate statistical significance
levels, p<0.05 was used.

Ethical considerations

Ethics approvals to conduct this study was sought from the University
of the Witwatersrand Human Ethics Committee ref. no. N22/06/067_
RECIP_WITS_M1806040. In addition, permission to use the Co]
ART data was sought, and granted by the SA National Department
of Health. The database we used was not linked to patients’ personal
details, and as a result participant consent was not applicable.

Results

Progress towards reaching to 90-90-90 and 95-95-95
HIV implementation strategy in the CoJ between

April 2016 and March 2022

To determine the Co]J progress towards reaching the 90-90-90 and
95-95-95 targets we calculated quarterly proportions of (i) HIV-
positive individuals who know their status; (if) those who know
their status initiated on ART; and (iii) those on ART who achieved
sustained virologic suppression over the 6-year study period
(Table 2).

Table 2 shows that by the April - June 2022 quarter, the CoJ
was at 91-68-92 towards the set targets, meaning 91% of HIV-
positive individuals knew their status, of whom 68% were initiated
on ART and 92% were virally suppressed. The trend analysis for
aggregated data over the period shows small but significant increases
in HIV-positive individuals who know their status (b=0.01028;
p<0.001), were initiated on ART (b=0.00056, p<0.001) and were
virally suppressed (b=0.00296, p<0.001).

Table 1. List of denominators and numerators used to calculate study proportions

Indicator Denominator

Numerator

PLHIV who know their status
Thembisa model

PLHIV on ART
Viral load completion rate, %

Viral load suppression rate, %
12 months
Positivity rates for overall, ANC and Number tested for HIV

5 - 14-year-olds

PLHIV = people living with HIV; ART = antiretroviral therapy; ANC = antenatal care.

Actual total living with HIV according to

Actual total living with HIV who know status
Actual total living with HIV on ART

Actual total living with HIV viral load done

Actual total living with HIV know status

Actual total living with HIV on ART
Actual total living with HIV viral load done
12 months

Actual total living with HIV viral load
suppressed 12 months

Number tested HIV positive
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Table 2. Aggregated data for HIV testing, ART initiation and viral load suppression for City of Johannesburg by June 2022

Actual
Actual Actual total living
total total with HIV

Total Total living living living with viral load

living with HIV  PLHIV with PLHIV HIV viral Viralload suppressed Viralload

with who know whoknow HIVon onART, loaddone completion 12 months, suppression
Period HIV, n status, n status, % ART, n % 12 months rate, % n rate, %
January - March 2017 638 683 479 013 75 304 100 63 212 117 70 174 797 82
April - June 2017 638 683 479 013 75 306 118 64 225 850 74 186 826 83
July - September 2017 638 683 479 013 75 314 664 66 250 485 80 211613 84
October - December 638 683 479 013 75 328 175 69 257 530 78 223117 87
2017
January - March 2018 638 683 479 013 75 328 471 69 254 701 78 228 016 90
April - June 2018 651 835 488 877 75 338 008 69 267 950 79 239 439 89
July - September 2018 651 835 488 877 75 340 897 70 266 629 78 239171 90
October - December 651 835 488 877 75 349 892 72 272 870 78 241 624 89
2018
January - March 2019 651 835 488 877 75 363 382 74 286 790 79 256 943 90
April - June 2019 677 538 586 019 86 379 046 65 307 408 81 262 730 85
July - September 2019 677 538 586 019 86 386 209 66 323172 84 280 560 87
October - December 677 538 586 019 86 395 899 68 325277 82 281975 87
2019
January - March 2020 677 538 586 019 86 409 240 70 332 868 81 281 262 84
April - June 2020 690 329 625 644 91 408 193 65 332 400 81 292 215 88
July - September 2020 690 329 625 644 91 400 992 64 314 853 79 274 307 87
October - December 690 329 625 644 91 411017 66 303 720 74 264 786 87
2020
January - March 2021 690 329 625 644 91 417 226 67 310 141 74 273 168 88
April - June 2021 702 754 637 052 91 427 419 67 335551 79 299 180 89
July - September 2021 702 754 637 052 91 436 293 68 340 772 78 309 800 91
October - December 702 754 637 052 91 440 037 69 317 920 72 296 878 93
2021
January - March 2022 702 754 637 052 91 445 231 70 297 555 67 275 468 93
April - June 2022 731 687 663 602 91 451 325 68 272 308 60 249 865 92
X’ for trend (p-value) 0.0000 0.000 0.000 0.000

PLHIV = people living with HIV; ART = antiretroviral therapy.

HIV positivity rate trends between April 2016 and March
2022 in CoJ Metropolitan municipality

To determine trends in positivity rate among different categories,
we calculated positivity rate proportions and presented them in line
graphs. As shown in Fig. 1, there is a significant decline in trends in
HIV positivity rates over time across the groups in the Co].

The overall HIV positivity rate among all who tested for HIV
in the CoJ significantly declined from 10% in the first year (April
2017 - March 2018) to 4% in the last year (April 2021 - March 2022)
(slope = -0.016; p<0.001).

ANC positivity rate: The HIV positivity rate among pregnant
women attending antenatal care (ANC) services in the CoJ
significantly declined from 8% in 2017 to 2% in 2022 (slope = -0.013;
p<0.001).

HIV positivity rate 5 - 14 year-olds: The HIV positivity rate
among 5 - 14-year-olds in the Co]J significantly declined from 4% in
2017 to 1% in 2022 (slope = -0.0087; p<0.001).

Discussion

This article is part of a larger quasi-experimental study that focused on
establishing progress towards reaching the 90-90-90 strategy targets on
HIV testing, ART initiation and retention in care among HIV-positive

individuals in the CoJ using the DHIS database. Even though the CoJ
did not reach the 90-90-90 targets by 2020, significant progress has
been observed. In addition, a significant decline in HIV positivity rate
among the different age categories is being observed in the Co].

Percentage

0 T T T T T

April 2017 - April 2018 - April 2019-  April 2020 - April 2021 -
March 2018  March 2019 March 2020  March 2021 March 2022

— Overall HIV positivity rate  —— Antenatal care HIV positivity rate
— Age 5 - 14 years HIV positivity rate

Fig. 1. HIV positivity rate trends between April 2016 and March 2022 in the
City of Johannesburg Metropolitan municipality.
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Throughout the study period, the HIV positivity rate showed a
significant decline in the Co]J, similar to the modelling predictions
by Van Schalkwyk et al.l) and other studies. The main goal of the
90-90-90 and 95-95-95 strategy implementation is to make sure
that those who are HIV positive are virally suppressed and not
transmitting HIV, in line with the Undetectable = Untransmittable
(U=U) concept.'” This would subsequently translate into a
decline in new infections and general HIV positivity rates.!! The
decline in HIV positivity rate cannot be solely attributed to the
increase in ART initiation and viral load suppression: other HIV
prevention and control strategies such as male circumcision,!®!”]
scale-up of the President’s Emergency Plan For AIDS Relief
(PEPFAR)-funded DREAMS programme (launched in 2015 to
reduce new HIV infections and critical vulnerabilities such as
gender-based violence in adolescent girls and young women)
may play a part.'®”) Consistent declines in HIV incidence in SA
have been well documented in cohort studies.?” Therefore, to
ensure HIV elimination, it is critical to strengthen HIV prevention
initiatives and find those not accessing ART and not virally
suppressed, which is the focus for the 95-95-95 target.[151*]

The results show that over the 6-year strategy implementation
period, the CoJ has made huge progress towards reaching the
strategy targets: that is, by March 2022, 91% of HIV-positive
individuals knew their status, of whom 74% were initiated on
ART, of whom 91% were virally suppressed. The Co] progress is
commendable and in line with the modelling predictions by Van
Schalkwyk et al.® Van Schalkwyk et al. predicted that eThekwini
would not be the only metro that would reach the target on the first
90%. On the other hand, the rest of the SA metros, namely Cape
Town, Ekurhuleni, Johannesburg and Tshwane, could not reach
all the 90-90-90 targets, with Ekurhuleni being the furthest from
reaching them, with only 41.3% of PLHIV virally suppressed. The
concern is the discrepancy among different age groups, as reported
in our previous publication, where children were less likely to be
HIV tested and become virally suppressed in CoJ compared with
their adult counterparts.® In addition, men have consistently been
reported to lag behind in accessing HIV services over decades,?"?!
and several interventions and innovations to retain them in care
have been tried and tested. There is need for more male and
children-centred interventions, as they are so far limited.!**!

Of concern is the suboptimal proportion, ranging between
63% and 69%, of those who knew that they were HIV positive
and were initiated on ART over the 6-study year period, meaning
that 31 - 37% of those who tested HIV positive were not initiated
on ART. Plausible reasons for this would be city mobility or
movement of the individuals who tested positive before ART
initiation.” In addition, these low ART initiation levels could be
due to poor linkage to care, and health system delays in treatment
initiation.”) These have been shown to impede the clinical and
public health benefits of ART including U=U.""! To maximise the
U=U benefits, the global World Health Organization and SA HIV
guidelines have recommended ART initiation at the time of HIV
diagnosis since January 2016.%¢ However, these data highlight huge
challenges to linkage to care between an HIV-positive test and ART
initiation, which was in existence even before the test-and-treat
era.””? It is therefore time to focus on targeting those individuals
with associated ART initiation delay risk factors, such as men, lack
of disclosure and other issues, to ensure they are prioritised in
linkage to care strategies.>?]

In addition, the study established the suboptimal proportion of
viral load completion rate of about 70 - 82% in the study period. This
means that not all HIV-positive individuals initiated on ART remain

in care. Even though the viral suppression rate is currently >90%, those
not retained in care are a concern, and prevent maximum benefits of
the ART programme.!" Risk factors to poor retention in care have
been well documented over decades, and not much change has been
observed. These include both healthcare delivery and patient-related
(psychosocial, perceptual, sociodemographic) factors.®* A concern
is the fact that ART initiation on the same day an individual tests
positive, as advocated in the test-and-treat policy, has been shown
to negatively impact retention in care after ART enrolment.!
It is therefore imperative to rethink how we can retain those at risk
of being lost to care, including men, younger individuals, those
experiencing stigma and those initiated on the same day of their
HIV-positive diagnosis.

When anecdotal reports emerged of huge interruptions in patient
adherence to ART in SA at the beginning of the COVID-19
pandemic,®**! calls were made to maintain essential services,
including HIV treatment.’" An inverse association between
COVID-19 cases and ART initiations was reported in SA.B"
However, this study has shown no substantial negative effect of the
pandemic on access to HIV services in the CoJ. Nevertheless, if it
was not for the COVID-19 pandemic, the increases in HIV testing,
ART initiation and viral suppression might have been much higher.?"!
Our study finding is consistent with global data reported to the Joint
United Nations Programme on HIV and AIDS (UNAIDS), which did
not show substantial decreases in the first 6 months of the pandemic
when countries had hard lockdowns.*® Therefore, in this case, we
applaud the SA health system for striking the balance in maintaining
HIV services during the pandemic.®"

The main limitation to this study is the use of the public health
sector DHIS database, which is reported to have incomplete data
sources, compromising the quality of the data used.”” To address
the limitations, where there were missing data or date discrepancies,
efforts were made to compare with database sources to ensure
database completeness and address potential bias.

Conclusion

This study highlights the positive progress made by the Co] towards
access to HIV services, and the steady decline in HIV positivity rate
overall. On the other hand, delays or poor linkage to care between
testing HIV positive and ART initiation have been shown. In the
95-95-95 strategy implementation phase, we recommend that the
CoJ focuses on finding those not reached during the 90-90-90
strategy implementation phase. These may include children, youth
and men. Therefore, revised and renewed innovative strategies are
recommended to ensure linkage to care and universal access to the
available HIV services.
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