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Preface of the Submissable format research report

This study aimed to determine the factors associated with having an unsuppressed viral load (VL)

among HIV-positive patients attending sexually transmitted infection (STI) services in South Africa

in 2019. The report was written using the School of Public Health guidelines for the submissable

format at the University of the Witwatersrand. The structure contains three sections as follows:
Section 1: Contains the Title page, Dedication, Presentation from the study, Abstract,
Acknowledgements, Table of Contents, list of figures, list of tables, list of abbreviations,
Introduction to the study (Introduction (a paragraph providing an overview of the introduction
section), Background, Literature review, Problem statement, Justification, Research question,

Aim, Objectives, References
Section 2: Submissable manuscript using the BMC Public Health journal guidelines
containing the Abstract, Background, Methods, Results, Discussion, Declaration, References,

Figures, tables and additional files.

Section 3: Overall discussion, Conclusions, Recommendations and Appendices
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ABSTRACT

Background: South Africa has a high burden of HIV and sexually transmitted infections (STIs).
In the absence of viral suppression, STIs may facilitate the onward transmission of HIV to
uninfected partners. We determined factors associated with unsuppressed viral loads (VL) among
HIV-positive patients attending STI services in South Africa. Methods: We conducted a cross-
sectional analysis of data on HIV- positive patients attending STI services enrolled at two STI
sentinel sites in Western Cape and Gauteng provinces between January—December 2019 in South
Africa. Descriptive statistics were performed to describe the patients. A Poisson regression model
with robust error variance was used to identify factors associated with having an unsuppressed VL
(>50 copies/ml), considering a p-value cut-off of 0.25 for inclusion in the multivariable model. In
multivariable analysis, a 95% CI with P< 0.05 was considered statistically significant. Results:
Among the 93 HIV- positive patients attending STI services with VL data, the median age was 32
years (IQR 27-37 years). Overall, 32 (34.41%) patients were on ART and 61 (65.59%) were not
on ART; 90.63% of patients on ART were aged >25 years and 61 (65.20%) were male. The median
HIV VL was 8011 RNA copies/ml (IQR=78-99171). More than half (56.25%) of patients on ART
had an unsuppressed VL and 86.89 % of those not on ART had an unsuppressed VL. After
adjusting for age, gender, STI syndrome and ART use, factors associated with having an
unsuppressed VL included; age <25 years (adjusted prevalence rate ratio [aPRR]= 1.25, 95%
Confidence Interval [95% CI] = 0.99-1.60), being female (aPRR1.12, 95% CI=0.64—-1.97). ART
use was associated with a 33% lower prevalence of having an unsuppressed VL (aPRR=0.67, 95%
CI=0.49-0.92). Among those on ART, after adjusting for sex partner number, those aged <25 years

had a higher likelihood of an unsuppressed VL (aPRR= 1.94: 95 % CI 1.27-2.97) compared to
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those > 25 years. Conclusion: The proportion of HIV-positive patients attending STI services
and reporting ART use was low and had a high prevalence of unsuppressed VLs regardless of ART
status. VL suppression is lower than the global target of 95% of HIV-positive persons on ART with
viral load suppression. Intensified and targeted ART interventions to support young, HIV-positive

females seeking STI services could improve viral suppression outcomes.
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1. OVERVIEW OF THE STUDY

Globally, viral load (VL) suppression is the main target to reduce Human Immunodeficiency Virus
(HIV) transmission to the uninfected and improve the health of HIV-positive people. Despite
widespread coverage of antiretroviral therapy (ART) in South Africa, viral outcomes may be
compromised by concurrent infections such as other sexually transmitted infections (STIs). There
has been a rise in STIs among people living with HIV which is a public health concern due to the
effects of the HIV and STI co-infection burden. STIs may result in genital inflammation and higher
VLs in HIV-positive patients, which can facilitate the onward transmission of HIV. South Africa
is one of the HIV-endemic countries with a syndromic approach to STI treatment. STI services assist
in identifying HIV infection and HIV VL outcomes which strengthens HIV STI treatment
outcomes. However, there is a need to look more into the effect of STIs on HIV-positive patients

beyond the initiation of ART.

This study aimed to determine the factors associated with having an unsuppressed VL among HIV-
positive STI service patients in South Africa in 2019. We analysed data from HIV-positive STI
service patients to address the aim. We described STI patients with an unsuppressed VL and
determined the prevalence and factors associated with an unsuppressed VL using Poisson
regression by ART status. Our results showed a higher prevalence of having an unsuppressed VL
among young females and a lower likelihood of having an unsuppressed VL among those on ART.
Our study results will contribute to existing knowledge and strengthen STI and HIV treatment
outcomes. We recommend an integrated and targeted comprehensive approach to HIV and STI

treatment.
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1.1 INTRODUCTION

This chapter presents the background with an overview of the STI burden worldwide, in Sub-
Saharan Africa (SSA), and within South Africa. A background on STI surveillance and the rationale
behind HIV and STI co-infection will be described. The chapter will also highlight the burden of
STIs in the era of HIV ART and review the literature on the factors associated with having an
unsuppressed VL among HIV- positive patients attending STI services.

1.2 BACKGROUND

The incidence of STIs has been increasing globally, mainly among HIV-positive adults who seek
health care services, which has been affecting VL suppression outcomes (1). In 2020, the World
Health Organization (WHO) estimated about 7.1 million people were newly infected with
Treponema pallidum and 82.4 million people were newly infected with Neisseria gonorrhoea (1).
Complications due to STIs affect the health and lives of people accounting for 2.3 million deaths
per year (14% of deaths due to all causes) worldwide (1). Sub-Saharan Africa bears about 40% of
the global STI burden for morbidity and mortality among key populations such as reproductive

women and adults (2).

In SA, the prevalence of curable STIs has been high in 2017 among people aged 1549 years with
about 2.3 million infections of gonorrhoea, 1.9 million new chlamydia cases and 23,175 new
syphilis cases (3). Men between 15 and 49 years had an estimated 2.2 million new cases of
gonorrhoea, 3.9 million new cases of chlamydia, and 47,500 new cases of syphilis in 2017 (3). SA
has a high HIV burden with 8.2 million cases in 2021 (4). High STI volumes among an HIV-
burdened population have become a public health concern for the SA National Department of Health
(NDoH). The concern is since STIs increase HIV transmission and HIV can prolong STIs this may

impact the reproductive health of people and HIV treatment outcomes (5,6). The concerning issue
2
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is that despite STIs being curable, STIincidence keeps on rising, therefore, there is a need to focus
on the prevention and treatment of STIs. STI service patients may denote a sub-population with
risky sexual behaviours, which in turn may be at higher risk of HIV (7). STIs increase the risk of
HIV transmission, while HIV makes some STIs last longer or recur, which may cause morbidities

and enhance HIV transmission (8).

The SA government adopted the UNAIDS 95-95-95 targets to end HIV by 2030. The targets are
95% for the following: the proportion of HIV-positive people who know their HIV status by
having a test, the proportion of HIV-positive persons who are on ART, and the proportion of HIV-
positive persons on ART with a suppressed HIV viral load (9). Studies have shown that VL
suppression may be affected by many factors such as the lack of adherence to treatment, treatment
failures, drug resistance and socio-economic factors (10—13). Thus, there is a need to assess the
burden of HIV and STI co-infection on HIV-positive patients for effective implementation of
prevention programs, particularly in high STI-burden settings. This study, therefore, determined the
factors that affect VL suppression among HIV-positive patients attending STI services to reduce

further HIV transmission.

1.3. LITERATURE REVIEW

1.3.1. STI Surveillance and Prevention

Prevention and surveillance of STIs are important in public health as HIV infections occur more
rapidly in the presence of STIs (14). The WHO has outlined strategies to reach STI targets for
prevention and control, focusing mainly on sex education and behavioural change (2). In addition,
WHO proposes tracking STI incidence through aetiologic surveillance in conjunction with the

syndromic approach and routine surveillance in key populations (2). Passive reporting of notifiable

3
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STIs from sentinel surveillance sites, such as STI control programs and laboratories, is used in the
United States of America (15). Similarly, Canada uses passive reporting from all health authorities
to their national notifiable disease system for STI surveillance (16). Thus, passive surveillance
receives STI notifications submitted to the health systems which might not be timely since effective
surveillance requires active surveillance for early diagnosis and treatment to prevent further

transmission.

However, in Japan and China, sentinel surveillance is done with only syphilis as a reportable
condition and in India, STI trends are obtained from cross-sectional surveys (17). In contrast,
Australia and New Zealand use laboratories, gonococcal surveillance programs and health clinics
(18). In Europe, however, there are established STI surveillance and prevention systems with all
STIs as notifiable conditions (18). Due to limited resources in Middle and Northern Africa, much
of the STI data is obtained from cross-sectional studies (19). Sub-Saharan Africa uses the
syndromic management approach and collects data from cross-sectional surveys and HIV
prevention trials (20). STI syndromic management focuses on clinical presentations (symptomatic
patients), promotion of condom use, screening for syphilis in antenatal care and promoting

inclusive social and behavioural change (21).

South Africa also uses syndromic management guidelines for HIV prevention and treatment
together with the surveillance for antimicrobial resistance for N. gonorrhoeae (22,23). In addition,
STI sentinel etiological surveillance was established in 2005 in SA which identifies male urethritis
syndrome (MUS), vaginal discharge syndrome (VDS), and genital ulcer syndrome (GUS) (22,24).
Similarly, the SA NDoH implemented clinical sentinel sites that report on STI symptoms through
syndromic management to diagnose based on presented symptoms (VDS, MUS & GUS) (25).

4
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Since 2005, the National Institute of Communicable Diseases (NICD) has been doing

microbiological sentinel surveillance for STI etiologies associated with MUS, VDS, and GUS (26).

Analysis of STI surveillance data in SA has shown that syphilis and MUS prevalence have been

decreasing since 2002 due to ART. However, chlamydia and gonorrhoea prevalence remain
relatively unchanged and high (12,27). Although STI surveillance is important to estimate the
prevalence of ST, there is aneed to look at underlying factors such as sexual behaviours, networks,
and STI treatment among people on ART. Counselling and education can enhance health-seeking
behaviour and improve the ability to identify STI symptoms. However, due to a lack of awareness,
resources, and stigma surrounding STTs, there is still a lot to be done to prevent STIs including HIV
(28-30). Despite barriers to primary STI care and education, the main effective method of

protection against STIs is the correct and consistent use of condoms (28).

The South African National AIDS Council has established condom distribution programmes that
are used to reduce and prevent the transmission of HIV infection (22). Challenges remain in
ensuring that condom programmes reach all HIV risk groups and that people use condoms
consistently. The voluntary medical male circumcision (VMMC) program is also being promoted
to reduce therisk of female-to-male HIV transmission by 60% (31). The National Strategic Plan
(NSP) has recommended pre-exposure prophylaxis (PrEP) for the prevention of HIV transmission
with about 24,000 people using PrEP in ongoing projects since 2019 (6). Nevertheless, there has
been a high incidence of STIs among PrEP users due to the practice of risky sexual behaviours after
using PrEP and feeling safe from HIV but remaining susceptible to STIs (32,33). Therefore, there

are many prevention efforts focused on the prevention of HIV transmission without considering
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exposure to SIls

1.3.2. HIV and Sexually Transmitted Infections (STIs)

STIs may facilitate the acquisition of HIV due to an established interaction and co-infection
epidemiologically through the same transmission route of sexual contact (1,34). High STI

prevalence among people living with HIV has been observed worldwide which highlights a critical

need for global efforts to improve sexual and reproductive health (35). STI infection indicates risk
behaviours that enhance HIV transmission (34-38). Ulcerative or non-ulcerative STIs provide
entry for HIV and in the presence of STIs, genital HIV shedding occurs (34-36). STI incidence

was 1.5 times higher among HIV-infected people than among HIV-uninfected people (38).

A systematic review on STI co-infection among HIV-positive people from developed and
developing countries showed a higher STI prevalence at the time of HIV diagnosis (39). In a cohort
study (2013-2020) conducted in Kenya, Nigeria, Tanzania, and Uganda, HIV-positive adults had
63% higher odds of having an STI at cohort enrollment than those without HIV (40). Longitudinal
data from Zambia (1994-2012) confirmed an association and contribution of STIs to HIV
transmission or acquisition between discordant partners (41). In addition, in a study of 600 STI
clinic patients in Zimbabwe, there was a high HIV prevalence of 41.1% and HIV infection was

common among those who had a previous STI (42).

Studies in SA have shown that STIs have become a comorbidity among HIV-infected adolescents
who were frequently co-infected with STIs compared to HIV-uninfected adolescents (39,43,44).
A study estimating STI incidence and acquisition among HIV-positive patients during the first 24
months of ART in Themba Lethu in Johannesburg, SA, found that STIs are common among HIV-

infected patients (7.1% of the 1906 patients) (45). The co-existence of HIV and STIs may result in

6
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a higher risk of HIV transmission when one partner has an STI and a higher STI incidence similarly
among HIV-positive people (46,47). Therefore, STIs promote HIV transmission epidemiologically

and through unprotected sexual encounters while HIV makes some STIs last longer or recur.

South Africa is one of the countries with a high burden of HIV with an estimated 7.8 million people

living with HIV in 2020 (48). Despite a high prevalence of HIV, SA has made significant progress
towards the 90-90-90 targets to reduce HIV. In 2020, 92% of people living with HIV knew their
status, 72% were on treatment and 66% of those on ART were virally suppressed (48). The
Universal test and treat (UTT) strategy increased HIV testing rates and new infections of STIs
have been declining although the rate of decline is not enough to meet the targets (48). Therefore,
a more focused and immediate STI intervention among HIV patients who are at risk of spreading

infections to uninfected people is crucial.

Despite these efforts, the burden of STIs continues to worsen the HIV epidemic in South Africa. A
study done in Diepsloot informal settlement of Johannesburg found higher odds of STIs among
HIV-positive compared to HIV-negative patients (49). The test and treat approach should
encourage screening of STIs among the HIV-positive before ART initiation, even in the absence
of clinical signs and symptoms, for early detection and treatment of STIs. More patients seek STI
treatment before ART initiation, compared to those who are already on ART (37). Integrated health
approaches are urgently needed in such risk populations to incorporate HIV education and STI

awareness since STI prevalence is high among HIV-infected people.
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1.3.3. STIin the era of ART

Research has shown that ART markedly reduces HIV transmission by suppressing viral replication
(10,37). WHO has recommended that 95% of people who tested positive for HIV should be on
ART (9). An HIV-negative patient with an STI has a higher probability of being infected with HIV
per sexual contact (estimated at 6%) than STI-uninfected individuals (0.2%) (46,49). However,
since onward HIV transmission is reduced among HIV-infected patients on ART and virally
suppressed, studies have identified risky sexual behaviours such as condomless sex (11,30,50,51),

which may increase STI transmission.

In a Swiss cohort, high levels of condomless sex among HIV-positive patients on ART and HIV-
negative partners were found (50). In the PARTNER study from 14 European countries, among
condom-less partners, there was no genetically linked transmission of HIV infection from an HIV
VL-suppressed partner to an HIV-negative partner despite incident STIs (54,55). Although patients
who reach the VL suppression point have a significantly decreased risk of transmitting HIV, there
is still an increased chance of STI acquisition and transmission when practising unprotected sex
which could potentially undermine the effectiveness of ART. Therefore, condom use should still

be recommended for HIV patients whether on ART or not.

While undetectable levels of HIV while on ART significantly reduce onward HIV transmission,
the patient has to be consistent with taking their treatment to achieve VL suppression. Studies have
shown that effective management of ART reduces the transmission of HIV as HIV-positive
patients not on ART had higher rates of STIs than those on ART (23,52,53). A secondary analysis
of patients with STIs who initiated ART in April 2003 and followed up to 2016 in Uganda found

a high STI incidence rate of 2.1 per 1000 person-years after follow-up (56). Due to the high HIV
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burden, South Africa has established the largest ART program in Africa with about 4.8 million
people on ART in 2019 (8). The UTT approach increased ART coverage and capacity in SA as
every person who tests HIV positive commence ART (8,57,58). Without ART, there would be
higher HIV viral replication, which increases HIV transmission (59). Therefore, effective ART
suppresses HIV to a point of no transmission, although there has been an increasing presentation
of STIs from patients on ART. STIs may provide additional immune cell targets for infection
thereby increasing HIV acquisition risk (44). Consistent ART may be effective in achieving viral
load suppression, however, adherence issues among ART patients have led to the rising prevalence
of drug-resistant HIV (60). Although adherence to ART is important for viral suppression, some
HIV patients on treatment still have unsuppressed VLs. Therefore, despite being on treatment, an
unsuppressed VL increases the transmission and infection rate of HIV. Hence, effective
administration of treatment and VL monitoring for HIV-positive patients on ART and continued

awareness of protected sex may reduce the transmission of HIV.

1.3.4. Factors associated with unsuppressed VL

Antiretroviral therapy (ART) prevents HIV transmission from an infected to an uninfected sexual
partner by suppressing viral replication (61,62). VL suppression (VLS) is the most direct measure
of ART effectiveness. The 95-95-95 target requires that 95% of patients on ART achieve VL
suppression by 2030 (9). Maintaining a suppressed VL needs effective and efficient treatment to
reduce the risk of HIV transmission (63,64). However, failure in the treatment of HIV leads to an
unsuppressed VL which can be associated with increased transmission of HIV and increased

vulnerability to many STIs (12,65,66).

Globally, ART is monitored by measuring CD4 count and if VL suppression for an HIV-positive

person reaches optimal suppression (below 75 copies/ml) they cannot transmit HIV to another
9
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(54). In SA, <50 copies/ml is defined as virally suppressed, 50-1000: sub-optimal suppression,
>1000 copies/ml is considered a high VL and the patient is then referred to adherence counselling.
The VL measure is then repeated after 3 months and if the VL is >1000 copies/ml on two consecutive
occasions it is considered virological failure which needs action such as switching regimens or
resistance testing (22). With the test and treat policy, there is hope that the WHO’s 95% target will
be reachedamong HIV-positive people and that those on ART will be virally suppressed. However,
not everyone who is living with HIV is on treatment and if those on ART practice unprotected
sexual behaviours, there remains a risk of acquiring other STIs. Unprotected sex makes HIV-

positive patients susceptible to HIV- reinfection, STIs and infecting the uninfected partner.

Many factors determine virological non-suppression such as higher risks with an increase in age
(11,61,65), non-adherence to ART (13,62,66), high levels of initial VL (63,65), co-morbidities such
as STIs and TB (54,61,62) and WHO HIV clinical stage (10,60,66) as shown in Table 1. Hence,
the efficiency of ART mainly depends on adherence to maintaining sufficient drug concentration
to suppress HIV replication and lower plasma VL (56). This study therefore will determine the
factors associated with an unsuppressed VL among HIV-positive patients attending STI services

whether on treatment or not.
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Table 1: Synthesis matrix for factors associated with unsuppressed VL among HIV -positive patients.

2018, South
Africa (61)

of electronic
medical records
(January 2004
and April 2016)

public health facilities with a
VL result

first-line ART for > 6
months

Patients on
Tuberculosis (TB)
treatment, Men

Reference(s) and | Study type The study sample, Unsuppressed VL Cut Factors associated Association with

country population off Unsuppressed VL

Hicham et al. Retrospective 181 patients living with HIV- | VL >400 copies/ml after | Smoking and High Were associated

2019, Morocco cohort (January | 1 on ART 6 months of the first-line | initial VL >10,000 significantly with the

(67) 1, 2007, and ART in HIV-1-positive copies/ml risk of unsuppressed
January 1, 2017) patients. VL after 6 months of

ART
Davey et al. Cohort: analysis | 244,370 patients from 27 VL > 400 copies/ml) on | Age, < 15 years old at

ART start had a
higher risk of
unsuppressed VL
than those aged 15-19

Patients on TB
treatment and the
male gender had
increased odds of not
achieving viral
suppression.
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Chhim et al. Cross-sectional | 328 adolescents aged 15-17 VL >1000 copies/ml at Age, <17 had a high
2018, Cambodia | study, August who are HIV- positive latest VL count likelihood of
(65) 2016 unsuppressed VL
High initial VL Adolescents who had
first VL > 628 RNA
copies/mL

Receiving HIV care
and treatment from a

Those who were
receiving treatment
and care from a clinic

clinic had a higher
likelihood of VL non-
suppression than
those who had
relatives as home-
based caregivers
Bulage et al. A descriptive 100,678 patients’ data on VL | >= 1000 copies/ ml Poor adherence to ART, | Increased the odds of
2017, Uganda cross-sectional across the country Active Tuberculosis virological non-
(62) study of (TB) suppression
routinely
collected data Third line regimen
_ ) o protected against VL
gﬁll;g;gtl g;)14 Being on the third-line non-suppression

regimen
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Haas et al. 2020.
Eswatini,
Lesotho,
Malawi,
Zambia, and
Zimbabwe
(2015-2017) (11)

A cross-
sectional
household
survey using
home-based
HIV testing and
treatment

9200 HIV- positive
adults aged 15-19

>= 1000 copies/ml

Younger age, males,
less education and
never married

Associated with
higher odd of
unsuppressed VLs

Waju et al. 2021,

Facility-based

669 patients on first-line ART

>= 1000 copies/ml

Duration of ARV

decreased the odds of

Ethiopia (66) cross-sectional aged >= 15 years therapy (6 months or unsuppressed VL
study March less), poor adherence to
2016 —February medication, and low
2019 immunological failure
Nabukeera at al. | Retrospective 300 HIV- positive children (0- | >= 1000 copies/ml WHO clinical stage 4, Significantly
Uganda cohort 14 years) having ART side effects | associated with non-
2021(68) suppression levels of
VL
Zealiyas et al. Cross-sectional | 8389 adults and children on >= 1000 copies/ml Advanced WHO Significantly
2021. Ethiopia using the routine | ART clinical stage, poor associated with
(13) Volume adherence unsuppressed VL

licensing
program data

Different factors affect VL suppression in HIV STI patients. Most studies show that treatment adherence improves with age and gives

better VL suppression outcomes.
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1.4. PROBLEM STATEMENT

The burden of STIs is increasing among HIV-positive patients which increases the risk of HIV
transmission to HIV-negative partners (68). South Africa had approximately 7.97 million people
living with HIV in 2019 (44). Some HIV-infected patients may present with one or more STI
syndromes (45). There is a high infection rate of STIs among people with risky sexual behaviour
which can be present as a comorbidity to patients whether they are on HIV treatment or not. The
clinical outcomes due to ulcerative STIs may present easy entry points for HIV infection (21). If an
STI patient is HIV-positive with an unsuppressed VL (VL>50 copies/ml), there is an increased
risk of transmission of HIV and STIs to others and prolonged STIs. Therefore, there is a need to
explore the factors associated with having an unsuppressed VL among HIV-positive patients

attending STI clinics to further reduce HIV transmission.

1.5. JUSTIFICATION

There is a need to evaluate factors associated with having an unsuppressed VL among HIV-
positive patients attending STI services. Literature has looked at the increasing number of HIV-
positive patients accessing ART. There is limited information on the factors and burden of VL
non-suppression rates among STI and HIV-positive patients by treatment status. There is minimal
attention on STI co-infection among HIV-positive persons with an unsuppressed VL, giving rise
to an increased incidence of STIs and recent HIV infections. Results from this analysis will bring
more attention to STI interventions in HIV management; contribute to existing knowledge and

strengthen STI and HIV treatment outcomes.
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1.6. RESEARCH QUESTION, AIMS AND OBJECTIVES

Research Question
What are the factors associated with having an unsuppressed VL among HIV-positive patients
attending STI services?

AIM

To determine the factors associated with having an unsuppressed VL (>50 copies/ml) among HIV-
positive STI patients attending STI services in 2019.

OBJECTIVES

1. To describe clinical and socio-demographic characteristics of HIV-positive patients attending

STI services.

2. To determine the prevalence of VL suppression among HIV-positive patients attending STI

services by ART status.

3. To determine the factors associated with having an unsuppressed VL among HIV-positive

patients attending STT services.

15



MARCELINE MAPIYE

Research Report
1.7. REFERENCES
1.  World Health Organization Global progress report on HIV, viral hepatitis and sexually

10.

11.

transmitted infections, 2021 [Internet]. [cited 2021 Jun 2]. Available from:
https://www.who.int/publications-detail-redirect/9789240027077

World Health Organization: Global health sector strategy. Google Scholar [Internet]. [cited
2021 Jun 2]. Available from:
https://scholar.google.com/scholar_lookup?title=Global+Health+Sector+Strategy+on+Sexu
ally+Transmitted+Infections,+2016%E2%80%932021&publication_year=2016&

NICD. Preventing sexually transmitted infections: why South Africa isn’t winning
[Internet]. 2019 [cited 2020 Jan 21]. Available from: http://www.nicd.ac.za/preventing-
sexually-transmitted-infections-why-south-africa-isnt-winning/

STATS SA.P03022019.pdf [Internet]. [cited 2020 Feb 17]. Available from:
http://www.statssa.gov.za/publications/P0302/P03022019.pdf

South African Department of Health. STI guidelines-1-28-15(LC).pdf [Internet]. [cited
2021 Jan 7]. Available from: https://sahivsoc.org/Files/STIguidelines-1-28-15(LC).pdf

PrEP Watch. South Africa [Internet]. PrEP Watch. [cited 2020 Feb 20]. Available from:
https://www.prepwatch.org/country/south-africa/

Kufa T, Maseko VD, Nhlapo D, Radebe F, Puren A, Kularatne RS. Knowledge of HIV
status and antiretroviral therapy use among sexually transmitted infections service attendees
and the case for improving the integration of services in South Africa: A cross-sectional
study. Medicine (Baltimore). 2018 Sep;97(39): e12575.

AIDS info | UNAIDS [Internet]. [cited 2020 Feb 20]. Available from:
http://aidsinfo.unaids.org/

UNAIDS. Understanding FastTrack en.pdf [Internet]. [cited 2021 Jun 18]. Available from:
https://www.unaids.org/sites/default/files/media_asset/201506 JC2743 Understanding Fas
tTrack en.pdf

Bradley van Paridon Antiretroviral Non-adherence, Unsuppressed Viral Load Prevalent
Across Adolescence [Internet]. Infectious Disease Advisor. 2019 [cited 2021 Jun 1].
Available from: https://www.infectiousdiseaseadvisor.com/home/topics/hiv-aids/teenagers-
more-likely-to-have-high-viral-loads-and-low-medication-compliance-for-hiv-infection/

Haas AD, Radin E, Hakim AJ, Jahn A, Philip NM, Jonnalagadda S, et al. Prevalence of
non-suppressed viral load and associated factors among HIV-positive adults receiving
antiretroviral therapy in Eswatini, Lesotho, Malawi, Zambia and Zimbabwe (2015 to 2017):
results from population-based nationally representative surveys. Journal of International AIDS
Society [Internet]. 2020 Nov 22 [cited 2021 Jun 1];23(11). Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7680921/

16


http://www.who.int/publications-detail-redirect/9789240027077
http://www.who.int/publications-detail-redirect/9789240027077
http://www.nicd.ac.za/preventing-
http://www.statssa.gov.za/publications/P0302/P03022019.pdf
http://www.prepwatch.org/country/south-africa/
http://www.prepwatch.org/country/south-africa/
http://aidsinfo.unaids.org/
http://www.unaids.org/sites/default/files/media_asset/201506_JC2743_Understanding_Fas
http://www.unaids.org/sites/default/files/media_asset/201506_JC2743_Understanding_Fas
http://www.infectiousdiseaseadvisor.com/home/topics/hiv-aids/teenagers-
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7680921/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7680921/

MARCELINE MAPIYE
Research Report

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Huerga H, Shiferie F, Grebe E, Giuliani R, Farhat JB, Van-Cutsem G, et al. A comparison
of self-report and antiretroviral detection to inform estimates of antiretroviral therapy
coverage, viral load suppression and HIV incidence in Kwazulu-Natal, South Africa. BMC
Infect Dis [Internet]. 2017 Sep 29 [cited 2020 Jan 21];17. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5623964/

Zealiyas K, Hailu G, Getaneh Y, Bogale A, Girma M, Yizengaw A, et al. Viral load
suppression status and associated factors among HIV patient on antiretroviral treatment in
Ethiopia. 2018.

Johnson LF, Coetzee DJ, Dorrington RE. Sentinel surveillance of sexually transmitted
infections in South Africa: a review. Sexually Transmitted Infections. 2005 Aug
1;81(4):287-93.

Centre for Disease Control. Summary of Notifiable Diseases — United States, 2011
[Internet]. [cited 2021 Nov 2]. Available from:
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6053al.htm

Government of Canada. Canada PHA of. The Chief Public Health Officer’s Report on the
State of Public Health in Canada 2013 — Sexually transmitted infections — A continued
public health concern [Internet]. 2013 [cited 2021 Nov 2]. Available from:
https://www.canada.ca/en/public-health/corporate/publications/chief-public-health-officer-
reports-state-public-health-canada/chief-public-health-officer-report-on-state-public-health-
canada-2013-infectious-disease-never-ending-threat/sexually-transmitted-infections-a-
continued-public-health-concern.html

Chan. R. Sexually transmitted infections in Asia and the Pacific—an epidemiological
snapshot [Internet]. [cited 2021 Nov 2]. Available from:
https://oce.ovid.com/article/00115314-201112001-00005

Mohammed H, Hughes G, Fenton KA. Surveillance systems for sexually transmitted
infections: a global review. Current Opinion of Infectious Disease. 2016 Feb;29(1):64-9.

El-Kak F. Sexuality and sexual health: constructs and expressions in the extended Middle
East and North Africa. Vaccine. 2013 Dec 30;31 Supplement 6: G45-50.

WHO-AF-WHE-CPI-05.2019-eng.pdf [Internet]. [cited 2021 Nov 2]. Available from:
https://apps.who.int/iris/bitstream/handle/10665/325015/WHO-AF-WHE-CPI-05.2019-
eng.pdf

Torrone EA, Morrison CS, Chen P-L, Kwok C, Francis SC, Hayes RJ, et al. Prevalence of
sexually transmitted infections and bacterial vaginosis among women in sub-Saharan

Africa: An individual participant data meta-analysis of 18 HIV prevention studies. PLOS
Med. 2018 Feb 27;15(2): €e1002511.

17


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5623964/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5623964/
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6053a1.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6053a1.htm
http://www.canada.ca/en/public-health/corporate/publications/chief-public-health-officer-
http://www.canada.ca/en/public-health/corporate/publications/chief-public-health-officer-

MARCELINE MAPIYE
Research Report

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

South African National Department of Health. NSP_FullDocument FINAL-1.pdf
[Internet]. [cited 2020 Feb 20]. Available from: https://sanac.org.za/wp-
content/uploads/2017/06/NSP_FullDocument FINAL-1.pdf

Kularatne R, Radebe F, Kufa-Chakezha T, Mbulawa Z, Lewis D. Sentinel Surveillance of
Sexually Transmitted Infection Syndrome aetiologies and HPV genotypes among patients
attending Primary Health Care Facilities in South Africa, April 2014 — September 2015.
2017;51.

Kularatne RS, Niit R, Rowley J, Kufa-Chakezha T, Peters RPH, Taylor MM, et al. Adult
gonorrhoea, chlamydia and syphilis prevalence, incidence, treatment and syndromic case
reporting in South Africa: Estimates using the Spectrum-STI model, 1990-2017. PLOS
ONE. 2018 Oct 15;13(10): €0205863.

Bulage L, Ssewanyana I, Nankabirwa V, Nsubuga F, Kihembo C, Pande G, et al. Factors
Associated with Virological Non-suppression among HIV-Positive Patients on
Antiretroviral Therapy in Uganda, August 2014—July 2015. BMC Infect Dis. 2017 May
3;17(1):326.

NICD. CENTRE FOR HIV AND STIs [Internet]. NICD. [cited 2020 Feb 18]. Available
from: http://www.nicd.ac.za/centres/centre-for-hiv-and-sti/

El-Kettani. Trends in Adult Chlamydia and Gonorrhea Prevalence, Incidence and Urethral
Discharge Case Reporting in Morocco over 1995-2015—Estimates Using the Spectrum-
Sexually Transmitted Infection Model [Internet]. 2020 [cited 2020 Jan 21]. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5559184/

World Health Organization. Sexually transmitted infections (STIs) [Internet]. [cited 2021
May 31]. Available from: https://www.who.int/news-room/fact-sheets/detail/sexually-
transmitted-infections-(stis)

Mattson CL, Freedman M, Fagan JL, Frazier EL, Beer L, Huang P, et al. Sexual risk
behaviour and viral suppression among HIV-infected adults receiving medical care in the
United States. AIDS London Engl. 2014 May 15;28(8):1203—11.

Lampe FC. Sexual behaviour among people with HIV according to self-reported
antiretroviral treatment and viral load status. AIDS London Engl. 2016 Jul 17;30(11):1745—
59.

Avert Organisation.HIV and AIDS in South Africa [Internet]. Avert. 2015 [cited 2020 Feb
20]. Available from: https://www.avert.org/professionals/hiv-around-world/sub-saharan-
africa/south-africa

McCormack S, Dunn DT, Desai M, Dolling DI, Gafos M, Gilson R, et al. Pre-exposure
prophylaxis to prevent the acquisition of HIV-1 infection (PROUD): effectiveness results
from the pilot phase of a pragmatic open-label randomised trial. Lancet London Engl. 2016
Jan 2;387(10013):53-60.

18


http://www.nicd.ac.za/centres/centre-for-hiv-and-sti/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5559184/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5559184/
http://www.who.int/news-room/fact-sheets/detail/sexually-
http://www.avert.org/professionals/hiv-around-world/sub-saharan-

MARCELINE MAPIYE
Research Report

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Janes H, Corey L, Ramjee G, Carpp LN, Lombard C, Cohen MS, et al. Weighing the
Evidence of Efficacy of Oral PrEP for HIV Prevention in Women in Southern Africa. AIDS
Res Hum Retroviruses. 2018 Aug 1;34(8):645.

Marschalkdé M, Ponyai K, Karpati S. [Sexually transmitted coinfections. HIV coinfections].
Orv Hetil. 2015 Jan 4;156(1):4-9.

Lucar J, Hart R, Rayeed N, Terzian A, Weintrob A, Siegel M, et al. Sexually Transmitted
Infections Among HIV-Infected Individuals in the District of Columbia and Estimated HIV
Transmission Risk: Data from the DC Cohort. Open Forum Infect Dis [Internet]. 2018 Jan
24 [cited 2021 Jun 1];5(2). Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5804762/

Public Health of Ontario. HIV-risk-bacterial-STI-co-infection.pdf [Internet]. [cited 2020
Mar 18]. Available from: https://www.publichealthontario.ca/-/media/documents/eb-hiv-
risk-bacterial-sti-co-infection.pdf?la=en

Lurie MN, Kirwa K, Daniels J, Berteler M, Kalichman SC, Mathews C. High burden of
STIs among HIV-infected adults prior to initiation of ART in South Africa: a retrospective
cohort study. Sex Transmitted Infect. 2014 Dec;90(8):615-9.

Chen Y-C, Liu H-Y, Li C-Y, Lee N-Y, Li C-W, Ko W-C, et al. The Rising Trend of
Sexually Transmitted Infections Among HIV-Infected Persons: A Population-Based Cohort
Study in Taiwan, 2000 Through 2010. JAIDS Journal of Acquired Immune Deficiency
Syndrome. 2015 Apr 1;68(4):432-8.

Kalichman SC, Pellowski J, Turner C. Prevalence of Sexually Transmitted Co-Infections in
People Living with HIV/AIDS: Systematic Review with Implications for using HIV
Treatments for Prevention. Sex Transmitted Infect. 2011 Apr;87(3):183-90.

Semwogerere M, Dear N, Tunnage J, Reed D, Kibuuka H, Kiweewa F, et al. Factors
associated with sexually transmitted infections among care-seeking adults in the African
Cohort Study. BMC Public Health [Internet]. 2021 Apr 16 [cited 2021 Jun 2];21. Available
from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8052711/

Wall KM, Kilembe W, Vwalika B, Haddad LB, Hunter E, Lakhi S, et al. Risk of
heterosexual HIV transmission attributable to sexually transmitted infections and non-

specific genital inflammation in Zambian discordant couples, 1994-2012. International
Journal of Epidemiology. 2017 Oct 1;46(5):1593—-606.

Kilmarx PH, Gonese E, Lewis DA, Chirenje ZM, Barr BAT, Latif AS, et al. HIV infection
in patients with sexually transmitted infections in Zimbabwe — Results from the Zimbabwe
STI aetiology study. PLOS ONE. 2018 Jun 11;13(6): e0198683.

McClelland RS, Lavreys L, Katingima C, Overbaugh J, Chohan V, Mandaliya K, et al.
Contribution of HIV-1 infection to the acquisition of sexually transmitted disease: a 10-year
prospective study. Journal of Infectious Disease. 2005 Feb 1;191(3):333-8.

19


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5804762/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5804762/
http://www.publichealthontario.ca/-/media/documents/eb-hiv-
http://www.publichealthontario.ca/-/media/documents/eb-hiv-
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8052711/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8052711/

MARCELINE MAPIYE
Research Report

44,

45.

46.

47.

48.

49.

50.

S1.

52.

Champredon D, Bellan SE, Delva W, Hunt S, Shi C-F, Smieja M, et al. The effect of
sexually transmitted co-infections on HIV viral load amongst individuals on antiretroviral
therapy: a systematic review and meta-analysis. BMC Infectious Disease [Internet]. 2015
Jun 30 [cited 2021 Jun 1];15. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4486691/

Onoya D, Manjengwa P, Nattey C, Kgowedi S, Mbele M, Shumba K, et al. Incidence and
predictors of sexually transmitted infections among adult HI'V-positive patients receiving
antiretroviral therapy at Themba Lethu HIV clinic in Johannesburg, South Africa. S African
Medicine Journal. 2020 Dec 14;111(1):80.

Johnson LF, Dorrington RE, Bradshaw D, Coetzee DJ. The role of sexually transmitted
infections in the evolution of the South African HIV epidemic. Tropical Medical
International Health. 2012;17(2):161-8.

Cohen MS, Council OD, Chen JS. Sexually transmitted infections and HIV in the era of
antiretroviral treatment and prevention: the biologic basis for epidemiologic synergy.
Journal of International AIDS Society [Internet]. 2019 Aug 30 [cited 2021 Jun
1];22(Supplement 6). Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6715951/

UNAIDS. Ending AIDS: progress towards the 90-90-90 targets [Internet]. [cited 2020 Feb
20]. Available from:

https://www.unaids.org/en/resources/documents/2017/20170720 Global AIDS update 20
17

Basera T, Takuva S. Prevalence and Risk Factors for Self-reported Sexually Transmitted
Infections among Adults in the Diepsloot Informal Settlement, Johannesburg, South Africa.
Journal of AIDS Clinical Res [Internet]. 2016 [cited 2021 Jun 9];07(01). Available from:
https://www.omicsonline.org/open-access/prevalence-and-risk-factors-for-selfreported-
sexually-transmittedinfections-among-adults-in-the-diepsloot-informal-settlementjohan-
2155-6113-1000539.php?aid=67645

Hasse B, Ledergerber B, Hirschel B, Vernazza P, Glass TR, Jeannin A, et al. Frequency and
Determinants of Unprotected Sex among HIV-Infected Persons: The Swiss HIV Cohort
Study. Clinical Infectious Disease. 2010 Dec 1;51(11):1314-22.

Anglemyer A, Rutherford GW, Horvath T, Baggaley RC, Egger M, Siegfried N.
Antiretroviral therapy for prevention of HIV transmission in HIV-discordant couples.
Cochrane Database Systematic Review. 2013 Apr 30;4:CD009153.

Camacho-Gonzalez AF, Chernoff MC, Williams PL, Chahroudi A, Oleske JM, Traite S, et
al. Sexually Transmitted Infections in Youth with Controlled and Uncontrolled Human

Immunodeficiency Virus Infection. Journal of Pediatrician Infectious Disease Society. 2017
Sep;6(3): €22-9.

20


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4486691/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4486691/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6715951/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6715951/
http://www.unaids.org/en/resources/documents/2017/20170720_Global_AIDS_update_20
http://www.unaids.org/en/resources/documents/2017/20170720_Global_AIDS_update_20
http://www.omicsonline.org/open-access/prevalence-and-risk-factors-for-selfreported-
http://www.omicsonline.org/open-access/prevalence-and-risk-factors-for-selfreported-

MARCELINE MAPIYE
Research Report

53.

54.

55.

56.

57.

58.

59.

60.

6l.

62.

Secco A, Akselrod H, Czeresnia J, Levy M, Byrne M, Monroe A, et al. Sexually
transmitted infections in persons living with HI'V infection and estimated HIV transmission
risk; Trends over time from the DC Cohort. Sexually Transmitted Infections. 2020
Mar;96(2):89-95.

Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC, Kumarasamy N, et al.
Prevention of HIV-1 Infection with Early Antiretroviral Therapy. New England Journal of
Medicine. 2011 Aug 11;365(6):493-505.

Rodger AJ, Cambiano V, Bruun T, Vernazza P, Collins S, van Lunzen J, et al. Sexual
Activity Without Condoms and Risk of HIV Transmission in Serodifferent Couples When
the HIV-Positive Partner Is Using Suppressive Antiretroviral Therapy. JAMA. 2016 Jul
12;316(2):171.

Okoboi S, Castelnuovo B, Moore DM, Musaazi J, Kambugu A, Birungi J, et al. Incidence
rate of sexually transmitted infections among HIV infected patients on long-term ART in an
urban and a rural clinic in Uganda. BMC Public Health [Internet]. 2019 Jan 18 [cited 2020
Jan 21];19. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6339266/

Mogosetsi NJ, Mabuza LH, Ogunbanjo GA. The Prevalence of HIV Load Suppression and
Related Factors Among Patients on ART at Phedisong 4 Clinic, Pretoria, South Africa.
Open Public Health J [Internet]. 2018 Apr 25 [cited 2020 Jan 23];11(1). Available from:
https://openpublichealthjournal.com/VOLUME/11/PAGE/135/FULLTEXT/

Shoko C, Chikobvu D. Determinants of viral load rebound on HIV/AIDS patients receiving
antiretroviral therapy: results from South Africa. Theor Biol Med Model [Internet]. 2018
Jul 16 [cited 2020 Jan 21];15. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6047135/

SA HIV Society. 2016 22 8 16 Circular UTT Decongestion CCMT Directorate (2).pdf
[Internet]. [cited 2020 Feb 20]. Available from:
https://sahivsoc.org/Files/22%208%2016%20Circular%20UTT%20%20%20Decongestion
%20CCMT%?20Directorate%20(2).pdf

Trends in Pretreatment HIV-1 Drug Resistance in Antiretroviral Therapy-naive Adults in
South Africa, 2000-2016: A Pooled Sequence Analysis - Electronic Clinical Medicine
[Internet]. [cited 2020 Feb 21]. Available from:
https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(19)30042-2/fulltext

Joseph Davey D, Abrahams Z, Feinberg M, Prins M, Serrao C, Medeossi B, et al. Factors
associated with recent unsuppressed viral load in HIV-1-infected patients in care on first-
line antiretroviral therapy in South Africa. International Journal of STD AIDS. 2018 May
1;29(6):603—10.

Bulage L, Ssewanyana I, Nankabirwa V, Nsubuga F, Kihembo C, Pande G, et al. Factors
Associated with Virological Non-suppression among HIV-Positive Patients on

21


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6339266/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6339266/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6047135/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6047135/
http://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(19)30042-2/fulltext
http://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(19)30042-2/fulltext

MARCELINE MAPIYE
Research Report

63.

64.

65.

66.

67.

68.

Antiretroviral Therapy in Uganda, August 2014—July 2015. BMC Infect Dis. 2017
Dec;17(1):1-11.

Thaker HK, Snow MH. HIV viral suppression in the era of antiretroviral therapy. Postgrad
Medical Journal. 2003 Jan 1;79(927):36-42.

Schwartz SR, Kavanagh MM, Sugarman J, Solomon SS, Njindam IM, Rebe K, et al. HIV
viral load monitoring among key populations in low- and middle-income countries:
challenges and opportunities. Journal of International AIDS Society [Internet]. 2017 Nov
24 [cited 2021 Jun 1];20(Supplement 7). Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5978693/

Chhim K, Mburu G, Tuot S, Sopha R, Khol V, Chhoun P, et al. Factors associated with
viral non-suppression among adolescents living with HIV in Cambodia: a cross-sectional
study. AIDS Research and Therapy [Internet]. 2018 Nov 17 [cited 2021 Jan 26];15.
Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6240223/

Waju B, Dube L, Ahmed M, Assefa SS. <p>Unsuppressed Viral Load Level in Public
Health Facilities: Nonvirological Predictors among Adult Antiretroviral Therapy Users in
Southwestern Ethiopia</p>. HIVAIDS - Res Palliat Care. 2021 May 14; 13:513-26.

Hicham T, Ilyas E, Tarik H, Noureddine B, Omar B, Rachid F, et al. Risk factors associated
with unsuppressed viral load in HIV-1 infected patients at the first antiretroviral therapy in
Morocco. International Journal of Mycobacteriology. 2019 Jun;8(2):113-7.

Nabukeera S, Kagaayi J, Makumbi FE, Mugerwa H, Matovu JKB. Factors associated with
virological non-suppression among HIV-positive children receiving antiretroviral therapy at
the Joint Clinical Research Centre in Lubowa, Kampala Uganda. PLOS ONE. 2021 Jan
27;16(1): €0246140.

22


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5978693/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5978693/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6240223/

MARCELINE MAPIYE
Research Report

2. SUBMISSABLE MANUSCRIPT

2.1. TITLE AND DECLARATION

Factors associated with an unsuppressed viral load among HIV-positive

sexually transmitted infected patients attending STI services in South Africa,

2019

Marceline Mapiye 2, Khuliso Ravhuhali?, Alex de Voux?? Tendesayi Kufa'*

"University of the Witwatersrand, Faculty of Health Sciences, School of Public health,
Johannesburg, South Africa

2South African Field Epidemiology Training Programmes, National Institute for Communicable
Diseases, National Health Laboratory Service, Johannesburg, South Africa

3Division of Epidemiology and Biostatistics, School of Public Health, University of Cape Town,
Cape Town, South Africa

*Centre for HIV/STI, National Institute for Communicable Disease (NICD), Modderfontein,

Johannesburg, South Africa

* Correspondence: MarcelineM(@nicd.ac.za

Declaration

I, Marceline Mapiye declare that the contents of the manuscript are my work. I am submitting it
for publication in BMC Public Health Journal. This manuscript has not been submitted before to
any other journal. Acknowledgments and required conventional referencing have been adhered to

where I have used the thoughts and ideas of others.

Signed: mmapiye

Date: [4™]day of [October] in the year [2022]

23


mailto:MarcelineM@nicd.ac.za

MARCELINE MAPIYE
Research Report

2.1.1. Abstract

Background: South Africa has a high burden of HIV and sexually transmitted infections (STIs).
In the absence of viral suppression, STIs may facilitate the onward transmission of HIV to
uninfected partners. We determined factors associated with having an unsuppressed VL among

HIV-positive patients attending STI services in South Africa.

Methods: We conducted a cross-sectional analysis of data on HIV-positive patients attending STI
services at STI sentinel sites in Western Cape and Gauteng provinces between January—December
2019 in South Africa. We described the HIV-positive patients attending STI services by
demographic and clinical factors. A Poisson regression model was used to identify factors
associated with having an unsuppressed VL (>50 copies/ml), considering a p-value cut-off of 0.25

for inclusion in a multivariable model and 95% CI with P< 0.05 statistically significant.

Results: Among the 93 HIV-positive patients attending STI services with VL data, the median age
was 32 years (IQR 27-37 years). Overall, 32 (34.41%) patients were on ART and 61 (65.59%)
were not on ART. The majority of patients (90.63%) on ART were aged >25 years and 65.20%
(61)were male. The median HIV VL was 8011 RNA copies/ml (IQR=78-99171). More than half
of the patients on ART had an unsuppressed VL (56.25%) and 86.89 % of those not on ART had
an unsuppressed VL. After adjusting for age, gender, STI syndrome and ART use; factors
associated with having an unsuppressed VL included age <25 years (adjusted prevalence rate ratio
[aPRR]=1.25, 95% Confidence Interval [95% CI] = 0.99-1.60) and being female (aPRR=1.12,
95% CI=0.64-1.97). ART use was associated with a 33% lower prevalence of having an
unsuppressed VL (aPRR= 0.67, 95% CI=0.49-0.92). In a subgroup of those on ART, after
adjusting for sex partner number, patients <25 years old had a higher likelihood of having an

unsuppressed VL (aPRR=1.94: 95 % CI=1.27-2.97) compared to those aged >25 years old.
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Conclusion: The proportion of HIV-positive patients attending STI services reporting ART use
was low and STI service patients had a high prevalence of having an unsuppressed VL regardless
of ART status. These results are below the global target of 95%. Intensified ART support
interventions targeted at young HIV-positive, females seeking STI services could improve viral
suppression outcomes.

Keywords: HIV, Sexually Transmitted Infections, VL, VL suppression, South Africa,
antiretroviral therapy, 95-95-95
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2.1.2. Background

Sexually transmitted infection (STI) incidence has been increasing globally, mainly among HIV-
positive adults (1). In 2020, the World Health Organization (WHO) Global progress report on HIV
and STIs estimated about 7.1 million people were newly infected with Treponema pallidum and
82.4 million people were newly infected with Neisseria gonorrhoea (1). Sub-Saharan Africa bears
about 40% of the global STI morbidity and mortality burden (2). Huge progress has been made to
access HIV antiretroviral therapy (ART) through the universal test and treat (UTT) programme (3).
ART suppresses viral replication to reduce HIV transmission, however, despite ART access, viral
outcomes may be compromised by infections such as STIs. STIs increase the infectiousness of

HIV-positive persons and the likelihood of viral transmission to HIV-negative persons (4—7).

South Africa (SA) with a high HIV burden has adopted the sustainable development goals (SDGs)
targets in which: By 2030, 95% of all HIV-positive patients should know their status by testing, 95%
of HIV-positive patients should be on sustained ART and 95% of those on ART should have a
suppressed HIV VL (8). SA has a high STI burden with an estimated 2.3 million new cases of
gonorrhoea, 1.9 million new chlamydia cases, and 23,175 new syphilis cases among women aged
between 15 and 49 years in 2017 (9). In the same year, men aged between 15 and 19 years had
approximately 2.2 million new cases of gonorrhoea, 3.9 million new cases of chlamydia, and
47,500 new cases of syphilis (9). There has been an established effect of STIs on HIV VL from a
meta-analysis of 14 studies that concluded that co-infection of STIs correlates with a 0.11 log
increase in HIV-1 VL (6). Thus, STIs have critical implications for sexual and reproductivehealth

and with the rapid increase, it will affect the spread and control of HIV.

Understanding factors associated with an unsuppressed VL among HIV-positive people seeking

STI care can help towards achieving the 95-95-95 targets in HIV/STI prevention programs. Several
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studies have identified that VL suppression may be affected by many factors such as lack of
adherence to treatment (10-12), high levels of initial VL (13,14), comorbidities such as
Tuberculosis (11,15) or STIs (4) and WHO HIV clinical stage (11,12,16). Given the concerns of
HIV-STI co-infection, if an STI patient who is HIV-positive has an unsuppressed VL, there is a

high risk of transmission of HIV and STIs to others which may prolong STIs.

A lot of focus has been on the access to ART among HIV-positive patients with less attention on
STI co-infection in HIV patients with an unsuppressed VL. Focusing on ART independently may
have given rise to STI incidences and recent HIV infections. Identifying factors for VL suppression
failure from this study will bring more attention to STI interventions in HIV management;
contribute to existing knowledge and strengthen STI and HIV treatment outcomes. The aim,
therefore, is to determine the prevalence and factors that affect VL suppression among HIV-
positive patients attending STI services in South Africa (including those on ART and not on ART)

in 2019.

2.2. METHODS

2.2.1. Study design
We conducted a cross-sectional analysis of data collected from NICD STI sentinel surveillance

sites between January—December 2019 in South Africa.

2.2.2. Data sources and study sites

The primary study aimed to evaluate and validate self-reported HIV testing, antiretroviral therapy
use, and viral suppression measures among sexually transmitted infection (STI) service patients.
The primary study enrolled consecutive patients presenting with one or more symptoms of male

urethritis (MUS), vaginal discharge syndrome (VDS), and genital ulcer syndrome (GUS)
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regardless of HIV status; 18 years and older and willing to consent to ARV adherence questions if
HIV-positive. The study was conducted from 1 January to 31 December 2019 at two high-volume
STI sentinel surveillance centres in Gauteng and Western Cape. The sentinel sites were located
within health facilities that offer HIV treatment. Relative to the 95-95-95 cascade measure,
Gauteng had an overall percentage of 86.5% of patients knowing their HIV status and Western
recorded 80.9%. Only 60.8% were on ART in Gauteng and 67.2% on ART in Western Cape. Both
Gauteng and Western Cape were heading towards the 95% target with 87.7% and 89% with

suppressed viral load respectively (3).

Consented participants responded to a questionnaire collecting demographic, behavioural, and
clinical data and provided genital specimens, endourethral or endocervical swabs and 10 ml whole
blood specimens for laboratory testing. Specimens were tested according to HIV Sero-Molecular
reference laboratory procedures. The enrolled participants had confirmatory HIV testing, VL
testing, and pooled nucleic acid amplification testing (pNAAT) as well as viral load testing. Data
collected from the questionnaire and laboratory were linked through a barcode with a unique
identifier which was sent to STI Reference Centre at NHLS and double captured into the Microsoft

Access database.

2.2.3. Study population

The study included all adult HIV-positive patients attending STI services (regardless of ART use)
with VL clinical information and who had participated in the primary study in 2019. We excluded
patients who tested negative on the HIV confirmatory test and those without VL clinical

information regardless of being HIV-positive.

The research used all the data available (93 patients) giving an 80% power at a 5% level to detect
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the difference in viral load suppression among HIV-positive patients attending STI on ART and

those not on ART.

2.2.4. Data management

Data received at the STI Reference Centre (NICD) were captured into an Access database linked
through a bar-coded unique identification. Data capturing quality checks in the database were done
against the questionnaire. Data were received for analysis in Microsoft Excel password-protected
spreadsheets. Consistency checks were done by checking if there were no duplications and errors

(for example ensuring that age was not greater than the date of enrolment) if found duplicates were

excluded and errors were corrected by using enrolment date and date of birth. Missing values were
checked and validated e.g. if age was missing but the date of birth and enrolment date was captured,
a new variable with age was created. Data variables were labelled and recorded with the same
response or 0 and 1; no, or yes respectively. Variables such as age and age at first sex were

categorised.

2.2.5. Description of variables and measurements

The outcome variable was unsuppressed VL analysed as a categorical variable coded with 0 as
suppressed VL and 1 as unsuppressed VL and a cut-off of >50 copies/ml was used as a threshold
for unsuppressed VL. The explanatory variables used were gender (male or female), age in years
as continuous, age groups (<25 and >25 years), age at first sex (<15 and >15 years), type/nature of
sexual activity in the past 3 months (none, vaginal (penis in vagina), oral (mouth on penis/ vagina/
anus) or receptive anal (penis in the rectum/anus)), sex partner type in the last three months (casual,
regular), number of sex partners in the last 3 months (one partner and > one partner), STI syndrome
such as genital ulcer and discharge (VDS, MUS, GUS, none or missing), previous STI in the past
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12 months (Yes/No), condom use at last sexual encounter (Yes/No), circumcision among males
(Yes, No, and Not applicable (Female)), self-reported knowledge of HIV status (Yes or No), time
since recent HIV test (< 3 months and > 3 months) and self-reported ART use in the preceding 3

days (Yes or No).

2.3. DATA ANALYSIS

STATA version 15 (STATA Corporation, College Station, TX, USA) software package was used
to analyse data. Descriptive analysis was done to describe the demographic, sexual behaviour, and
clinical characteristics to determine frequencies of categorical variables and medians and

interquartile ranges (IQR) for continuous variables. We used the Chi-square test and Fisher's exact

test for cell counts with fewer than five observations to compare those on ART and those not on
ART, ap-value of less than 0.05 was considered statistically significant. The prevalence of having
an unsuppressed VL was calculated as the proportion of patients who had a VL result of> 50
copies/ml among the total number of patients with a VL result. For continuous variables, the

Wilcoxon rank-sum test was used using a p-value of less than 0.05 was used to be significant.

We used VL <50 copies/mL threshold for defining VL suppression set by the National Department
of Health (SA) consolidated guidelines (17). To identify factors associated with an unsuppressed
VL, a multivariable Poisson regression model with robust error variance was used (18). Explanatory
variables with a p-value of <0.25 from the univariable analysis were included in the multivariable
model. In the multivariable model, variables with a p-value of less than 0.05 were considered
statistically significant (19). The Poisson regression estimated the prevalence ratio of having an
unsuppressed VL. A prevalence rate ratio greater than one indicates a greater prevalence rate of

having an unsuppressed VL while those with less than one shows a smaller prevalence rate of
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having an unsuppressed VL after adjusting for covariates. Furthermore, a sub-group multivariable

analysis was done to determine factors affecting unsuppressed VL among only patients on ART.

2.4. RESULTS

The primary study enrolled 495 patients. Of these, 353 (71.31%) were HIV-negative and therefore
excluded from the analysis, leaving 142 (28.89%) patients who had a positive HIV result. Of the
remaining HIV-positive patients, 49 (34.51%) were excluded because their records did not include

VL data (the outcome of interest). This left 93 patients eligible for inclusion in the analysis (Figure

1.
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Figure 1: Flowchart showing stages of eligibility and exclusion of patients up to those
included for the analysis to investigate factors associated with having an unsuppressed VL,
STI service patients, Gauteng and Western Cape, 2019.

We analysed the distribution of socio-demographic characteristics amongst the HIV-positive
patients with (93) and without (49) VL data to determine selection bias as a result of missing VL
data (Table 1).

2.4.1. Demographic and sexual behaviour patterns of HIV- positive STI patients on ART and
not on ART

Table 2 compares the demographics and sexual behaviour patterns of participants (on ART and
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those not on ART) based on self-reported ART use. Among the 93 HIV-positive patients attending
STI services, the median age was 32 years (IQR 27-37 years). Overall, less than half of the patients
were on ART (32, 34.4%) and 61 (65.6%) were not on ART. Most of the patients on ART were
aged >25 years (90.6%) and male (65%). A higher proportion of those practising receptive anal sex
was not on ART (11%) compared to those who practiced receptive anal sex and on ART, and half
the number of patients having casual sex partner type were on ART (50%) but the number of cases
was too small to be significant. About 75% of the patients did not use condoms whether on ART

or not.
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Table 2: Demographic and sexual behaviors of HIV-positive STI patients by ART use, Gauteng
and Western Cape provinces, 2019

Characteristic All patients On ART Not on ART p-value
(N=93) (N=32) (N=61)
n % n % n %
Age (years) (median, IQR) 32 (27-37) 33 (27-38) 32 (27-37) 0.464
Age (years)
<25 11 (11.83) 3 (9.38) 8 (13.11)
>=25 82  (88.17) 29 (90.63) 53 (86.89)  0.596
Age at first sex:
<15 years 10 (10.75) 3 (9.38) 7 (11.48)
>=15 years 83  (89.25) 29 (90.63) 54 (88.52)  0.756
Gender
Male 61  (65.59) 20 (62.50) 41 (67.21)
Female 32 (3441 12 (37.50) 20 (32.79)  0.649
Oral sex in the past 3
months
No 85  (91.40) 29 (90.63) 56 (91.80)
Yes 8 (8.60) 3 (9.38) 5 (8.20) 0.847

Receptive anal sex in the
past 3 months**

No 85  (91.40) 31 (96.88) 54 (88.52)

Yes 8 (8.60) 1 (3.13) 7 (11.48)  0.256
Sex partner type:

Casual 18 (19.35) 9 (28.12) 9 (14.75)

Regular 75  (80.65) 23 (71.88) 52 (85.25) 0.167

Number of sex partners
(last 3 months)
One partner 59  (63.44) 21 (65.63) 38 (62.30)

Two or more partners 34 (36.56) 11 (3438) 23 (37.70)  0.751

Had sex with someone
living in another province
in the past 3 months

No 69 (74.19) 25 (78.13) 44 (72.13)

Yes 24 (25.81) 7 (21.88) 17 (27.87) 0.530
Condom use at last sexual

encounter

Yes 23 (24.73) 11 (34.38) 12 (19.67)

No 70 (75.25) 21 (65.63) 49 (80.33) 0.118
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**Wilcoxon rank-sum test
IQR-Interquartile range
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2.4.2. Clinical characteristics

There was a higher frequency/occurrence of patients with MUS who were not on ART (51%) than
those with VDS (26%) and GUS (23%). The median HIV VL among all HIV-positive STI patients
was 8011 copies/ml (IQR=78-99171) with a statistically significant association with ART use as
well as the duration since the last HIV test. Among male patients, less than half (38%) were
circumcised. Among those who were circumcised, 26% were circumcised using the traditional
circumcision method. Regardless of being on ART or not, the prevalence of having an
unsuppressed VL was high at 76.34% using a threshold of >50 copies/ml and 65.6% had an

unsuppressed VL using a threshold of >1000 copies/ml threshold (Table 3).

Table 3: Clinical characteristics of HIV-positive STI patients on ART and not on ART (initiated
on ART before attending STI services).

Characteristic All patients ON ART (N=32) Noton ART p-value
(N=93) (N=61)
n % n % n %

STI Syndromic symptoms (genital
ulcer and discharge), n (%)

GUS 26 (27.96) 12 (37.50) 14 (22.95)
MUS 42 (45.16) 11 (34.38) 31 (50.82)
VDS 25 (26.88) 9 (28.13) 16 (26.23) 0238

Treatment without success for the
same STI in the past 3 months, n
(%)

No 86 (92.47) 28 (87.50) 58 (95.08)
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Yes 7 (7.53) 4 (12.50) 3 (4.92) 0.188
Previous STI in the last 12 months,
n (%)
No 77 (82.80) 27 (84.38) 50 (81.97)
Yes 16  (17.20) 5 (81.97) 11 (18.03) 0.770
Ever circumcised *, n (%)
No 26 (27.96) 9 (28.13) 17 (27.87)
Yes 35  (37.63) 11 (34.38) 24 (39.34)
N/A (Female) 32 (344)1) 12 (37.50) 20 (32.79) 0.872
Circumcision method *
Medical 11 (11.83) 3 (9.38) 8 (13.11)
Traditional 24 (25.81) 8  (25.00) 16 (26.23)
Not circumcised 26 (27.96) 9 (28.13) 17 (27.87)
N/A (Female) 32 (34.41) 12 (37.50) 9 (28.13) 0.941
Duration since last HIV test
(months)
<3months 35 (37.63) 3 (9.39) 32 (52.46)
> 3months 58  (62.37) 29  (90.63) 29 (47.54) <0.001**
VL (copies/ml), median (IQR) 8011 (78-99171) 142.5(20-7724) 32983 (3415-  <0.001**
192677)
Unsuppressed VL (>1000
copies/ml)
Unsuppressed 61 (65.59) 12 (37.50) 49 (80.33)
(> 1000 copies/ml)
Suppressed (<1000 copies/ml) 32 (34.41) 23 (62.50) 12 (19.67) <0.001**
Unsuppressed VL (>50 copies/ml)
Unsuppressed 71 (76.34) 18  (56.25) 53 (86.89)
(>= 50 copies/ml)
Suppressed (<50 copies/ml) 22 (23.66) 14 (43.75) 8 (13.11) <0.001**

*Denominator for circumcision was total males only
*Variables with a p-value <0.25 were selected for multivariable analysis
**p <0.05 in the adjusted model
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2.4.3. Prevalence of an unsuppressed VL

Of the 93 patients, more than half (71, 76.43%) had an unsuppressed VL (>50 RNA copies/ml)
(Table 3). The prevalence of having an unsuppressed VL was higher in females (80.33%) than
males (68.75%), patients aged <25 years (90.90%) compared to those >25 years (74.39%), those
who had first sex at age <15 years (90.00%) compared to those who had first sex aged >15 years
(74.70%), or those who did not use a condom during their last sexual encounter (81.43%)
compared to those who used a condom (73.91%) and among patients who were not on ART
(86.89%) compared to those on ART (56.25%). There was a higher proportion of patients with

GUS and an unsuppressed VL (19/26) than those with either VDS or MUS (52/67) (Table 4).

2.4.4. Factors associated with unsuppressed VL

To identify the factors associated with having an unsuppressed VL, a univariable Poisson
regression with robust error variance was run (Table 4). Patients aged <25 years had a 22% higher
likelihood of having an unsuppressed VL (PRR=1.22, 95%, CI 0.97—-1.53) than those aged >25
years. Furthermore, those who had first sex aged <15 years had a 20% higher likelihood of having
an unsuppressed VL (PRR=1.20, 95% CI 0.94—1.53) than those who had first sex aged >15 years.
Women were 17% more likely to have an unsuppressed VL than their male counterparts (PRR=
1.17, 95% CI 0.89-1.52) and those on ART were 35% less likely to have an unsuppressed VL
(PRR=0.65, 95% CI 0.47—-0.89) than those not on ART. These were identified to be included in

the multivariate analysis (p<0.25).

To determine the effects of explanatory variables on having an unsuppressed VL, a multivariable
Poisson regression analysis was done where we adjusted for age, gender, age at first sex, and ART

use (Table 3). ART use was associated with a 33% lower prevalence of having an unsuppressed
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VL (adjusted prevalence rate ratio [aPRR]= 0.67, 95% confidence interval [95% CI] =0.49-0.92).
The prevalence of having an unsuppressed VL was higher among those aged <25 years
(aPRR=1.25, 95% CI= 0.99-1.60) compared to those aged >25 years, among females (aPRR=1.12,
95% CI 0.64—1.97) compared to males and among those who had first sex aged <15 years
(aPRR=1.11, CI=0.88-1.40) compared to those who had first sex aged >15 years, although the

associations did not reach statistical significance (Table 4).

Table 4: Prevalence and factors associated with virological non-suppression (VL >50 copies/ml)
among HIV- positive STI patients by ART use, Gauteng and Western Cape, 2019.

Characteristic  VL>50 %  with Univariable p-value Multivariable p-value
m/N)  VL>50 PRR (95% CI) PRR (95% CI)

Age category

>=25 years 61/82  74.39 Ref

<25 years 10/11 90.90 1.22 (0.97-1.53)  0.08* 1.30 (0.98-1.71)  0.069

Age at first sex

>=15 years 62/83 74.70 Ref

<15 years 09/10  90.00 1.20 (0.94-1.53)  0.13* 1.14 (0.92-1.41)  0.221

Gender

Male 49/61 68.75 Ref

Female 22/32 80.33 1.17 (0.89-1.52)  0.25%* 1.20 (0.90-1.59)  0.209

Number of sex

partners (last 3

months)

One partner 45/59  76.27 Ref

Two or more 26/34  76.47 1.00 (0.79-1.26)  0.98
Oral sex

No 64/85 75.29 Ref 64/85
Yes 7/8 87.50 1.16 (0.87-1.55)  7/8
Anal sex

No 65/85 76.47 Ref 0.31
Yes 6/8 75.00 0.98 (0.64-1.49)  0.92
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Sex partner
type
Regular 58/75 77.33 Ref
Casual 13/18 7222 0.93 (0.68-1.28)  0.67
Condom use
No 54/70  81.43 Ref
Yes 17/23 7391 0.96 (0.73-1.26)  0.75
STI Syndrome
VDS/MUS 52/67  77.61 Ref
GUS 1926  73.07 0.94 (0.72-1.23)  0.66

Treatment of
STI no success

(3 months)
No 66/86 76.74 Ref
Yes 5/7 71.43 0.93 (0.57-1.51) 0.77
Previous STI in
the last 12
months
No 59/77 76.62 Ref
Yes 12/16 75.00 0.97 (0.72-1.33)  0.89
on ART
No 53/61 86.89 Ref Ref
Yes 18/32 56.25 0.65 (0.47-0.89)  0.008* 0.67 (0.48-0.91)  0.012**

*Variables with a p-value <0.25 were selected for multivariable analysis
*p <0.05 in the adjusted model
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2.4.5. Sub-group analysis for those on ART only

The study also looked at reported adherence to ART among HIV-positive STI patients taking ART.

The findings showed that among those on ART, 21/32 (67.74 %) reported excellent self-adherence

and reported not missing any day of taking their treatment. The majority of the patients on ART

(68.75%) sometimes took their treatment correctly between 4 and 10 days a month (Table 5).

Table 5: Self-reported adherence to ARTs among HIV-positive STI patients taking ARTSs

Characteristics Patients on ART, N=32

n

%

Days missed ART doses, n(%)

0 days 21
Between 1 and 5 days 9
5 or more days 1

Self-rate adherence of ARVs, n (%)

Good 1
Very good 3
Excellent 6

Often take doses correctly

Always (every day) 1
Almost always (21-29 days) 1
Sometimes (4-10 days) 22
Rarely (1-3 days) 4
Never (0 days) 4

(67.74)
(29.03)
(3.23)

(3.23)
(9.68)
(19.35)

(3.13)
(3.13)
(68.75)
(12.50)
(12.50)
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2.4.6. Prevalence and factors associated with having an unsuppressed VL among HIV - positive

STI patients only on ART.
In a subgroup analysis including only those on ART, all patients < 25 years (100%, 3/3) had an
unsuppressed VL compared to 51.72% (15/29) of patients aged >25 years. More women using
ART (58.33%, 7/12) had an unsuppressed VL compared to men using ART, where 55% (11/20)
had an unsuppressed VL. More patients who had regular sexual partners (56.52 %) had an
unsuppressed VL compared to those who reported having casual sexual partners. Patients with
GUS syndrome had a higher prevalence of having an unsuppressed VL (58.33%) compared to

patients who had either MUS or VDS (Table 6).

The univariate analysis limited to patients on ART showed that there was a higher likelihood of
having an unsuppressed VL among patients aged <25 years compared to those aged >25 years
(PRR= 1.93, 95% CI= 1.35-2.76), among those who first had sex at age <15 years (PRR= 1.21,
95% CI= 0.50-2.91) compared to those who first had sex at >15 years of age, among those who
had >2 sexual partners (PRR=1.53, CI=0.85-2.74) compared to those who had <2 sexual partners,
among patients who practice oral sex (PRR=1.94, 95% CI= 1.35-2.76) compared to anal sex and
higher among those with GUS (PRR=1.06, 95% CI= 0.56-1.99) compared to VDS/MUS and
among those who had an STT in the past 12 months (PRR=1.08, CI=0.48-2.41) compared to those
who reported no STI in the past 12 months. In a multivariable subgroup analysis limited to patients
on ART, patients aged <25 years had a higher likelihood of having an unsuppressed VL
(aPRR=1.94; 95% CI= 1.27-2.97) compared to those aged >25 years in a model adjusting for sex

partner number and oral sex (Table 6).
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Table 6: Factors associated with having an unsuppressed vira. LOAD (VL >50 copies/ml) among
HIV-positive STI patients on ART in South Africa (N=32).

Characteristic VL>50 % with Univariable (PRR; p-value Multivariable p-value

(n/N) VL>50 95% CI) (PRR; 95%
CI)
Age
Age <25 3/3 100.00 1.93 (1.35-2.76) <0.001* 1.78 (1.11-2.87)  0.02
Age>=25 15/29 51.72 Ref
Age at first
sex
<15 years 2/3 66.67 1.21 (0.50-2.91) 0.67
>=15 years 16/29 55.17 Ref
Gender
Male 11/20 55.00 0.94 (0.50-1.77) 0.86
Female 7/12 58.33 Ref
Anal sex
Yes 1/1 100.00 1.83 (1.32-2.52) <0.001*
No 17/31 54.84 Ref
Oral sex
No 3/3 100.00 1.92 (1.35-2.76) <0.001*
Yes 15/29 51.72 Ref
Sex partner
type
Casual 5/9 55.56 0.98 (0.49-1.97) 0.96
Regular 13/23 56.52 Ref
Number of
sex partners
(last 3
months)
One partner 8/11 72.73 1.53 (0.85-2.74) 0.16* 1.41 (0.68-2.92)  0.35
two or more 10/21 47.62 Ref
partners
Condom use
Yes 12/21 57.14 0.95 (0.49-1.86) 0.89
No 6/11 54.55 Ref
STI
Syndromic
symptoms
(genital ulcer
and
discharge)
GUS 11/20 55.00 1.06 (0.56-1.99) 0.855
VDS/MUS 7/12 58.33 Ref

Treatment no
success in 3
months
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Yes 2/4 50.00 0.88 (0.31-2.49) 0.80
No 16/18 57.14 Ref

Previous STI
in the last 12

months
Yes 3/5 60.00 1.08 (0.48-2.41) 0.85
No 15/27 55.56 Ref

*Variables with a p-value <0.25 were selected for multivariable analysis
*p <0.05 in the adjusted model
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2.5. DISCUSSION

This study looked at factors associated with having an unsuppressed VL among HIV-positive
patients attending STI services in SA. The prevalence of having an unsuppressed VL was high
regardless of ART status (76.0%). We found a low proportion of HIV-positive STI patients on
ART (34.4%), and low condom use (25.0%). Our analysis demonstrated that factors associated
with having an unsuppressed VL were age (<25 years), female gender, having first sex before the
age of 15 years and not currently using ARTs. After adjusting for these factors, being on ART was
associated with a lower likelihood of having an unsuppressed VL. A subgroup analysis among
only those on ART showed that younger age and a higher sex partner number were associated with

having an unsuppressed VL.

Significantly, ART was protective against having an unsuppressed VL since ART use results in
direct suppression of HIV VL. Correspondingly, it is consistent with studies that found that being
on ART increases VL suppression (11,20). Additionally, the results highlighted that younger
patients aged <25 years had a higher risk of having an unsuppressed VL. Studies that looked at
age as a factor for unsuppressed VL similarly concluded that younger ages had a higher likelihood
of VL non-suppression (13,15,21). The prevalence of having an unsuppressed VL was higher in
females (80.30 %) than males (68.80%). This contrasts with many studies where men had a higher
likelihood of having an unsuppressed VL than women due to differences in health-seeking

behaviour and ART adherence (14,15,22).

We found a low proportion of HIV-positive STI patients on ART (34.40%) and high levels of having
an unsuppressed VL defined as a VL >50 copies/ml (76.00%). Also, considering the 1000 copies/ml
threshold, the rate of having an unsuppressed VL was 65.60% which did not reach the 95-95-95 HIV

prevention cascade benchmark and prevention goals. In addition, the study found that the proportion

45



MARCELINE MAPIYE
Research Report

of HIV-positive patients attending STI services on ART was less than the 95% target. Among those
on ART, the proportion of VL suppression was well below the 95% target as well. The low rates of
ART and viral suppression are concerning since patients may be seeking STI services based on
symptoms and the presence of an STI which increases the risk of HIV transmission. High levels of
having an unsuppressed VL may indicate gaps in the monitoring of ART adherence and/or clinical
management of HIV-positive patients seeking STI services. Antiretroviral therapy has been the key

intervention to reduce HIV transmission and improve the health of HI'V-infected persons (15,23,24).

In addition, we found low levels of reported condom use, which is concerning since there is an
increased risk of transmission to uninfected partners among HIV-positive people. Similar findings
studies such as the PARTNER study from 14 European countries also found a high prevalence of
condom-less sexual practices among HIV-positive patients on ART seeking STI treatment (25).
Many studies likewise found low condom use among HIV-positive patients on ART (11,26-28).
HIV guidelines recommend consistent and correct use of condoms to reduce HIV transmission in
hand with ART treatment (29). ART can suppress VL to an undetectable level making HIV
untransmissable (Undetected=Untransmissable). Condom use can be low if partners are virally
suppressed, however, in the era of U=U, our findings suggest that this was not the case in our study
population given the high prevalence of having an unsuppressed VL (76%). Consequently, more
education and promotion of condom use among HIV-positive patients, regardless of whether they
are on ART, is needed to reduce STI rates and HIV acquisition. STIs are a marker of risky sexual
behaviours which can range from having many sexual partners to no or inconsistent condom use,

starting sex at a young age (14,30,31) which increases the transmission of the virus.

In a subgroup analysis among only those on ART, the prevalence of having an unsuppressed VL

was high among females aged <25 years which may be due to non-adherence or no direct
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monitoring of treatment. Poor adherence amongst young adults to ART has been found in other
studies with a higher likelihood of having an unsuppressed VL (26,32,33). Having multiple sex
partners was associated with low VL suppression among HIV-positive STI patients on ART.
Literature has equally highlighted an association between the failure to achieve VL suppression
among patients on treatment and increased risky sexual behaviours, including having multiple
sexual partners (24,32,34). Despite low levels of ART coverage, being on ART showed a marked

decrease in the prevalence of having unsuppressed VL.

2.6. Limitations

The study contributes to existing data on factors associated with having an unsuppressed VL
among HIV-positive STI patients by ART use. However, our findings must be considered with
some limitations. Firstly, the main outcome of having unsuppressed VL is laboratory-based which
provided VL data for only HIV-positive patients who had samples collected for laboratory
examination. We might have missed HIV-positive patients who did not consent to sample collection
and those who were waiting for results from the laboratory. Secondly, we analysed self-reported
data on the use of ART, previous STI symptoms, sex type, sex act type, sex partner number, age at
first sex as well as being on ART among many others. Self-reporting may be biased due to recall
and underreporting since sexual behaviour is confidential and thereby not easy to disclose. Thirdly,
secondary data used had HIV-positive patients attending STI services enrolled from two provinces
which limits the generalizability of our findings to the rest of South Africa. We used secondary
data wherethe primary study collected data appropriate for sentinel surveillance on STI patients. An
example is a question on condom use which was limited to the last sexual encounter and therefore
did not capture whether earlier sexual encounters were condom-protected. The data did not have

information on the duration of the current STI infection, only data on males circumcised was
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collected without considering female genital mutilation as well. Lastly, the study ended up with a
small sample size, since we had to limit our analysis to patients with a recorded VL as the main

outcome which limited statistical power.

2.7. Conclusion

It is concluded in this study that factors associated with having an unsuppressed VL. among HIV-
positive STI patients are being young (<25 years old), female, and ART use. The study found that
VL suppression among HIV-positive STI patients was low (24.00%) compared to the UNAIDS
target of 95%. For those on ART, VL suppression was higher (43.80%) but still did not reach the
95% target. The study has furthermore demonstrated that despite the national achievement of
expanded HIV testing there is still a need to improve ART initiation and adherence to achieve VL
suppression. Therefore, more interventions should be targeted to those at higher risk of having an
unsuppressed VL such as the young females to start and continue ART. Improved implementation
of integrated HIV-STI prevention, testing, and treatment will efficiently and effectively reach high-

risk populations and help reduce transmission.

2.8. Recommendations

The findings show that there should be intensified ART support for young and female STI-HIV-
positive adult to start and continue ART to improve viral suppression outcomes and expansion of
VL monitoring interventions. There is a need for policymakers to ensure the effective
implementation of consolidated screening, prevention, and treatment approaches for HIV and STIs
in clinical settings as recommended by the national guidelines. To achieve effective results, all
STI patients must be tested for HIV (with consent), initiated for treatment if positive, and

counselled about the importance of ART continuation and adherence. There is a need to keep

48



MARCELINE MAPIYE
Research Report

patients on treatment despite improved regimens and services providing ART.

We recommend researchers and scientists move to a more effective approach to improving
adherence to achieve VL suppression, to look at the effect of co-infections such as STIs on HIV-
positive patients. The next step can be to evaluate the use of HIV self-testing in STI services as a
more comfortable dual approach for patients. A longer-lasting ART regimen such as a durable
injectable regimen to enhance adherence and effective treatment outcomes might improve
treatment and close the gaps. From the findings, efforts targeted to young females who are HIV-
positive will improve the treatment response among the population at risk. The use of virological
failure to indicate the risk of HI'V transmission will allow early adherence interventions. It becomes
crucial during policy-making and reviewing of guidelines on HIV management for HIV
programme managers to design targeted age-specific treatment and care policies. The
recommendations will help to reinvent existing programs and interventions informed by recent

studies/ findings to achieve the 95-95-95 UNAIDS targets by 2030.

2.9. LIST OF ABBREVIATIONS

ART: Antiretroviral therapy; CI: Confidence Interval; GUS: Genital ulcer syndrome; Human HIV:
Immunodeficiency Virus; IQR: Interquartile range; MUS: Male urethritis syndrome, NDoH:
National Department of Health; OR: Odds ratio; PRR: Prevalence rate ratio; STI: Sexual
Transmitted Infection; SDG: Sustainable development goals; UNAIDS: United Nations AIDS;
U=U; Undetected=Un-transmissible; UTT: Universal test and treat; VDS: Vaginal discharge

syndrome; VL: Viral Load; WHO: World Health Organization; <: less than; >: Greater than.
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3. FIGURES, TABLES AND ADDITIONAL FILES

Table 1: Comparison of characteristics between HIV-positive STI patients with and without viral load data

Characteristic All Patients Patients with VL Patients without VL data p-value
(N=142) data (N=93) (N=49)
n % n % n %
Age median (IQR)** 31 (26-36) 32 (27-37) 29 (25-33) 0.0013
Age categories (years)
<25 23 (16.20) 11 (47.83) 12 (52.17) 0.052
>25 119 (83.80) 82 (68.91) 37 (31.09)
Age at first sex
<15 years 17  (11.97) 10 (58.82) 7 (41.18) 0.538
>15 years 125 (88.03) 83 (66.40) 42 (33.60)
Gender
Male 95 (66.90) 61 (64.21) 34 (35.79) 0.648
Female 47 (33.10) 32 (68.09) 15 (31.91)
Oral sex in the past 3 months
No 131 (92.25) 85 (64.89) 46 (35.11) 0.599
Yes 11 (7.75) 8 (72.73) 3 (27.27)
Receptive Anal sex in the past
3 months
No 132 (92.96) 85 (64.39) 47 (35.61) 0.317
Yes 10 (7.04) 8 (80.00) 2 (20.00)
Sex partner type
Casual 25 (17.61) 18 (72.00) 7 (28.00) 0.451
Regular 117 (82.39) 75 (64.10) 42 (35.90)
Sex partner number (last 3
months)
One partner 85 (61.15) 59 (69.41) 26  (30.59) 0.431
>two partners 54 (38.85) 34 (62.96) 20 (37.04)
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Previous STI syndrome in the
past 12 months

No

Yes

Missing data *

STI syndrome was diagnosed
on the day of attending

GUS

MUS

VDS

None/ missing*

Condom use

No

Yes

Antiretroviral use in

past 3 days

No

Yes

117 (82.39)
23 (16.20)
2 (141

36
69
35

2

(25.35)
(48.59)
(24.65)
(1.41)

115 (80.99)

27

(19.01)

108 (76.06)
34 (23.94)

77
16
0

26
42
25

70
23

61
32

(65.81)
(69.57)
(0.00)

(72.22)
(60.87)
(71.43)
(0.00)

(60.87)
(85.19)

(56.48)
(94.12)

40

N

10
27
10

45

47

(34.19)
(30.43)
(100.00)

(27.78)
(39.13)
(28.57)
(100.00)

(39.13)
(14.81)

(43.52)
(5.88)

0.137

0.126

0.017

<0.001
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4. OVERALL DISCUSSION, CONCLUSION AND RECOMMENDATIONS

Introduction
This chapter will summarise the findings of the study, give an overall discussion, conclusion of

the study and provide recommendations.

Findings and discussion
The findings showed a high prevalence of having an unsuppressed VL among HIV-positive
patients attending STI services regardless of ART status. There was a low proportion of HIV STI
services patients on ART and low condom use reported at the last sex. The factors associated with
having an unsuppressed VL were age (<25 years), female gender, having first sex beforethe age
of 15 years and ART use. The subgroup analysis of only those on ART showed that age (<25 years)
and sex partner number were associated with having an unsuppressed VL. ART use was protective
against having an unsuppressed VL despite low ART use in this study population. These findings

reflected more on high un-suppression rates among young women with low ART use.

Low condom use and multiple sex partners were associated with having an unsuppressed VL which
is concerning risky behaviour in the prevention of HIV. As the young population of STI patients
who are HIV-positive continues to grow, comprehensive strategies will effectively assist in the
prevention of HIV and STI transmission to achieve viral load suppression. The government and
policymakers need to consider regular testing of HIV and STI among the young population and

early initiation to treatment for the positive with proper support and knowledge.
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Conclusion
It is concluded in this study that factors associated with unsuppressed VL among HIV-positive STI
patients are being young, female and ART use. Therefore, more effort should be put on targeted
interventions for those at risk of having an unsuppressed VL such as the young females to start
and continue ART. The study has demonstrated that despite national achievement in HIV testing,
there is still a need to improve ART initiation and adherence to achieve the VL suppression level.
Strengthened implementation of HIV-STI education, prevention, testing, and treatment will
efficiently and effectively reach the high-risk population and help reduce transmission. As the fight
to end the HIV pandemic continues, an integrated target approach across all age groups and
populations on HIV and the effects of other infections such as STIs are needed to reach the 95-95-

95 targets by 2030.

Recommendations
The findings show that there should be intensified targeted ART support for the young and female
STI-HIV-positive adults to start and continue ART to improve viral suppression outcomes.
Multifaceted support such as sex education to the young from school, behavioural strategies and
implementation of age-appropriate HIV programs may be effective. Enhancing access to HIV
information, and treatment and addressing the barriers will help to adapt HIV services to the needs

of young people.

Efforts should be made to regularly monitor of HIV viral loads of STI patients by administering
routine testing, awareness of STI symptoms and knowledge on adherence to treatment. Such
knowledge will help in identifying STIs early, frequent health-seeking behaviours, and early

testing and treatment. Once risky populations are informed of the benefits of testing and treatment
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adherence, the fight against HIV/ STI will be reduced by achieving the targets.

Policymakers need to ensure effective screening, prevention and treatment approach to HIV/STI in
clinical settings to increase coverage and adherence for better viral load suppression rates. Services
must be friendly such as self -HIV testing tools introduced at STI services which should have less
disclosure to improve HIV testing for STI patients without any stigma.

There is a need to strengthen STI prevention among HIV- positive and negative people, ensure that
positive is initiated for treatment, continue being on ART and remain virally suppressed as well as

to facilitating access to STI services for those who are HIV- positive patients.

Researchers and scientists should lead in moving towards a more effective approach to adherence
to achieve VL suppression. A more focused approach on moving towards ending the effect of STI-
HIV co-infection such as a longer ART injectable regimen. This will help program managers to
reinvent the existing approaches and interventions to achieve the 95-95-95 UNAIDS targets by

2030 of ending the HIV epidemic.
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APPENDIX 5: Author guidelines (BMC Public Health)

BMC Public Health
Research article
Criteria
Research articles should report on original primary research or new experimental or
computational methods, tests or procedures. Manuscripts reporting results of a clinical trial must
conform to CONSORT 2010 guidelines. Authors of randomized controlled trials should submit a
complete CONSORT checklist alongside their manuscript, available at : www.consort-
statement.org.
Research articles may also report on systematic reviews of published research provided they
adhere to the appropriate reporting guidelines which are detailed in our editorial policies. Please
note that non-commissioned pooled analyses of selected published research and bibliometric
analyses will not be considered.
Studies reporting descriptive results from a single institution will only be considered if analogous
data have not been previously published in a peer reviewed journal and the conclusions provide
distinct insights that are of relevance to a regional or international audience.
Authors can receive free advice on how and where to share their research data, according to their
the specific research community, from a team of research data editors by contacting our
Research Data Helpdesk.

Preparing your manuscript
The information below details the section headings that you should include in your manuscript
and what information should be within each section.
Please note that your manuscript must include a 'Declarations' section including all of the
subheadings (please see below for more information).

Title page
The title page should:
e present a title that includes, if appropriate, the study design e.g.:
0 "A versus B in the treatment of C: a randomized controlled trial", "X is a risk factor for Y:
a case control study", "What is the impact of factor X on subject Y: A systematic review"

o or for non-clinical or non-research studies a description of what the article reports
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e list the full names and institutional addresses for all authors

o if a collaboration group should be listed as an author, please list the Group name as an
author. If you would like the names of the individual members of the Group to be
searchable through their individual PubMed records, please include this information in
the “Acknowledgements” section in accordance with the instructions below

e indicate the corresponding author
Abstract

The Abstract should not exceed 350 words. Please minimize the use of abbreviations and do not
cite references in the abstract. Reports of randomized controlled trials should follow the
CONSORT extension for abstracts. The abstract must include the following separate sections:
e Background: the context and purpose of the study
e Methods: how the study was performed and statistical tests used
¢ Results: the main findings
e Conclusions: brief summary and potential implications
e Trial registration: If your article reports the results of a health care intervention on human
participants, it must be registered in an appropriate registry and the registration number and
The date of registration should be in stated in this section. If it was not registered prospectively
(before enrollment of the first participant), you should include the words 'retrospectively
registered'. See our editorial policies for more information on trial registration

Keywords

Three to ten keywords representing the main content of the article.
Background

The Background section should explain the background to the study, its aims, a summary of the
existing literature and why this study was necessary or its contribution to the field.
Methods
The methods section should include:
e the aim, design and setting of the study
e the characteristics of participants or description of materials
e a clear description of all processes, interventions and comparisons. Generic drug names should

generally be used. When proprietary brands are used in research, include the brand names in
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parentheses

o the type of statistical analysis used, including a power calculation if appropriate
Results

This should include the findings of the study including, if appropriate, results of statistical
analysis which must be included either in the text or as tables and figures.
Discussion
This section should discuss the implications of the findings in context of existing research and
highlight limitations of the study.
Conclusions
This should state clearly the main conclusions and provide an explanation of the importance and
relevance of the study reported.
List of abbreviations
If abbreviations are used in the text they should be defined in the text at first use, and a list of
abbreviations should be provided.
Declarations
All manuscripts must contain the following sections under the heading 'Declarations':
e Ethics approval and consent to participate
¢ Consent for publication
¢ Availability of data and materials
e Competing interests
¢ Funding
¢ Authors' contributions
e Acknowledgements
e Authors' information (optional)
Please see below for details on the information to be included in these sections.
If any of the sections are not relevant to your manuscript, please include the heading and write
'Not applicable' for that section.
Ethics approval and consent to participate
Manuscripts reporting studies involving human participants, human data or human tissue must:

e include a statement on ethics approval and consent (even where the need for approval was
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e include the name of the ethics committee that approved the study and the committee’s
reference number if appropriate Studies involving animals must include a statement on ethics
approval and for experimental studies involving client-owned animals, authors must also include
a statement on informed consent from the client or owner. See our editorial policies for more
information. If your manuscript does not report on or involve the use of any animal or human
data or tissue, please state “Not applicable” in this section.

Consent for publication
If your manuscript contains any individual person’s data in any form (including any individual
details, images or videos), consent for publication must be obtained from that person, or in the
case of children, their parent or legal guardian. All presentations of case reports must have
consent for publication. You can use your institutional consent form or our consent form if you
prefer. You should not send the form to us on submission, but we may request to see a copy at
any stage (including after publication). See our editorial policies for more information on consent
for publication. If your manuscript does not contain data from any individual person, please state
“Not applicable” in this section.

Availability of data and materials
All manuscripts must include an ‘Availability of data and materials’ statement. Data availability
statements should include information on where data supporting the results reported in the article
can be found including, where applicable, hyperlinks to publicly archived datasets analysed or
generated during the study. By data we mean the minimal dataset that would be necessary to
interpret, replicate and build upon the findings reported in the article. We recognise it is not
always possible to share research data publicly, for instance when individual privacy could be
compromised, and in such instances data availability should still be stated in the manuscript
along with any conditions for access.
Data availability statements can take one of the following forms (or a combination of more than
one if required for multiple datasets):
e The datasets generated and/or analysed during the current study are available in the [NAME]
repository, [PERSISTENT WEB LINK TO DATASETS]
e The datasets used and/or analysed during the current study are available from the

corresponding author on reasonable request.
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e All data generated or analysed during this study are included in this published article [and its
supplementary information files].

e The datasets generated and/or analysed during the current study are not publicly available due
[REASON WHY DATA ARE NOT PUBLIC] but are available from the corresponding author
on

reasonable request.

¢ Data sharing is not applicable to this article as no datasets were generated or analysed during
the current study.

e The data that support the findings of this study are available from [third party name] but
restrictions apply to the availability of these data, which were used under license for the current
study, and so are not publicly available. Data are however available from the authors upon
reasonable request and with permission of [third party name].

e Not applicable. If your manuscript does not contain any data, please state "Not applicable' in
this section.

More examples of template data availability statements, which include examples of openly
available and restricted access datasets, are available here.

BioMed Central also requires that authors cite any publicly available data on which the
conclusions of the paper rely in the manuscript. Data citations should include a persistent
identifier (such as a DOI) and should ideally be included in the reference list. Citations of
datasets, when they appear in the reference list, should include the minimum information
recommended by DataCite and follow journal style.

Dataset identifiers including DOIs should be expressed as full URLs. For example:

Hao Z, AghaKouchak A, Nakhjiri N, Farahmand A. Global integrated drought monitoring and
prediction system (GIDMaPS) data sets. figshare. 2014.
http://dx.doi.org/10.6084/m9.figshare.853801

With the corresponding text in the Availability of data and materials statement:

The datasets generated during and/or analysed during the current study are available in the
[NAME] repository, [PERSISTENT WEB LINK TO DATASETS].[Reference number]

If you wish to co-submit a data note describing your data to be published in BMC Research
Notes, you can do so by visiting our submission portal. Data notes support open data and help

authors to comply with funder policies on data sharing. Co-published data notes will be linked to
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