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ABSTRACT

Given increasing levels of pre-treatment HIV drug resistance in South Africa (SA),
particularly to the non-nucleoside reverse transcriptase inhibitor (NNRTI) drug class, the
efficacy of standardised NNRTI-based first-line regimens used routinely to achieve
virological suppression in patients initiating first-line ART in SA remains unclear. As part
of the joint HIV/TB prospective cohort surveillance study “Prospective Sentinel
Surveillance of Tuberculosis and Human Immunodeficiency Virus in South Africa and
Related Drug Resistance”, conducted between November 2014 and December 2017, a
medical chart review was performed for participants enrolled in the study 6-months post
initiation of antiretroviral therapy (ART) to monitor rates of retention-in-care and virological
response to ART. Factors associated with having a viral load 21,000 copies/mL were
explored amongst participants with or without detectable levels of pre-treatment drug

resistance (PDR) at treatment initiation.

Patients initiating ART at 9 high burden clinics in 6 South African provinces were
consented and enrolled into the primary study. Standardised interviews and medical chart

reviews were performed by surveillance officers at each site at time of enrolment.

Of 1330 participants enrolled in the primary study, 6-month follow up data was available
for 918 (69%) participants. Inclusion was found not to be at random; participants enrolled
into the study 2016-2017 were significantly more likely to be included in to the secondary
analysis. In addition, female participants, participants who were unemployed or had
regular employment, participants with CD4 count >500 cells/uL at treatment initiation, or
participants with prior ART exposure were more likely to be excluded from the secondary
analysis. Modified Poisson regression was performed to determine factors associated with
retention-in-care and having a 6-month viral load result = 1,000 copies/mL. Sensitivity

analyses were performed to assess the robustness of the findings.

Of the 918 participants included in the secondary analysis, 502 (55%) participants were
retained in care, whereas 416 (45%) participants had no evidence of a 6-month visit. Of
these, 375 (41%) were documented as or assumed to be LTFU, 36 (4%) were transferred
to a different facility, and 5 were deceased. At a multivariate level, retention in care was

significantly associated with enrolment during 2016 (adjusted incidence rate ratio (alRR)
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1.31, 95% CI 1.07 — 1.61), a relationship that maintained significance throughout the
sensitivity analyses.

Of 502 participants retained in care, 358 (71%) had a viral load result available; of these,
305 (85%) had a VL result <1,000 copies/mL, and 53 (15%) had a VL result that was
21,000 copies/mL PDR at treatment initiation was significantly associated with 4 fold
increased risk of VL=1,000 copies/mL (IRR = 4.33, 95% CI 2.63 — 7.12). Being of older
age (IRR =0.43 (95% CI 0.24 — 0.78) for 15-24 years’ age group and IRR=0.09 (95% CI
0.01 — 0.56) for participants >50 years of age) and CD4 count >200 cells/puL (IRR=0.05,
95% CI 0.36 - 0.98) were associated with significantly reduced risk of VL=1,000
copies/mL).

Our analysis showed that high proportions of participants enrolled in the parent study were
not retained-in-care at 6-month post-initiation of ART. However, as these figures may
reflect incomplete record keeping at the facilities, the implementation of a unique patient
identifier and electronic record keeping systems that can provide real-time monitoring of
patients must remain a priority activity for the national programme. In addition, having a
VL = 1,000 copies/mL at 6-months post initiation of ART was significantly associated with
having PDR at treatment start. As such, real-time monitoring of patients with viraemia to
allow for rapid management response and treatment switch must remain a priority activity

for improved patient management.

The study is limited by difficulty of access to paper-based medical charts at facilities and
inadequate record keeping in paper-based medical files. In addition, follow-up was not
performed in all facilities due to unavailability of staff. As such, rates of retention-in-care
and virological outcomes may be compromised by inadequate recording of the 6-month

VL result into the patients’ files.

Page 4 of 62



ACKNOWLEDGEMENTS
I would like to thank the following people:

The participants involved in these studies, for their willingness to provide samples for

analysis.

The HIV drug resistance surveillance laboratory team at NICD, including Johanna

Ledwaba, Monalisa Kalimashe, Mary Phoswa, and Asiashu Bongwe.

The GERMS staff, including Linda Erasmus, Vanessa Quan, Mokupi Manaka, Tiisetso
Lebaka, Thandeka Kosana, Sibongile Rasmeni, Badikazi Matiwana, Molly Morapeli,
Nelisiwe Buthelezi, Nkosinathi Mbhele, Ennica Ntlemo, Sanelisiwe Mtetwa, Neo Legare,
Sunnieboy Njikho, Cecilia Miller, Nuraan Paulse, Phumeza Vazi, Riyadh Manesen, and
Linsay Blows.

My supervisor, Dr Tendesayi Kufa-Chakezha, for her support, guidance and endless

patience.

The AIDS Virology Unit team, including Profs Lynn Morris and Penny Moore for their

continued support and encouragement.

My children, family and friends for their support and encouragement.

Page 5 of 62



TABLE OF CONTENTS:

CHAPTER ONE: INTRODUCTION. ...t e e e eeaans 10
1.1 General INTroOTUCTION ... ... e 10
1.2 LItEIrAtUIE FEVIBW ...uiiiiiiiiieeiiiiiiitt ettt e ettt e e e e e e et e e e e e e e a e e e e e e e e e n e 11

1.2.1 Global epidemiology Of HIV .........ouiiiiiii e 11

1.2.2 Thelifecycle Of HIV-1 ... 12

1.2.3 Treatment for infection with HIV-1...........ooo 12

1.2.4 Epidemiology of HIV Drug ReSIStaNCe ............ccoeiiiiiiiiiiiiiiiie e 13

1.2.5 Management and treatment of HIV infection in South Africa...............cccc......... 17
1.3 Problem Stat@meEnt ... ... ... e 19
1.4 Justification fOr the STUAY ... 19
1.5 RESEAICN QUESTION ..o e e e e e e e e e e 19
1.6 RESEAICH @IMIS ... e 20
CHAPTER 2: METHODS ... ettt e et e e e e e e e eeaans 21
2.1 STUAY ESIGN e 21
2.2 The GERMS-SA HIV/TB surveillance study (parent study).........cccevvvvvviieeennnnn. 21
2.3 StUAY POPUIALION .. e 22
2.4 SAMPLING STrALEQY oo e 22
2.5 INCIUSTON CIITEIIA cooeeeeeeeeeee e 22
2.6 Definition Of TEIMIS ..o 22
2.7 DesCription Of QULCOMES ... 23
2.8 Data ManNagEMIENT .....coviiiiiiie e 24

Page 6 of 62



2.9 Data analysis DY ODJECHIVE ... 24

2.10 Ethical CONSIAEIatiONS ....coceiiieeieiiiie e 27
2.10.1  APPIOVAIS ..cooiiiiiiiiiiiieeeeeee e 27
2.10.2 Assessment of risk and DenefitS ... 27
P20 0 TG T @ e (=T 1 =11 YRR 27
2.10.4  INFOrMEd CONSENT....iiiiieiieiiiiiie et e e e e e e e e e e e e e eeeeanes 27

CHAPTER THREE: RESULTS ...ttt e e e e eaas 28

3.1 Study flOw and SUMMATY .......ccooiiiiiiiii e e 28
3.1.1 Description of participants included in the analysis............cccccvvviiiiiiiiieceiienenn, 29
3.1.2 Assessment of randomness of MIiSSING data...........ccevvvvviiiiiiiiiiiiiiiiiiiiiiieeeeeee, 30

3.2 Retention in care (ODJECTIVE 1) ..o 31
3.2.1 Factors associated with retention-in-Care...........ccccccvvvvviiiiiiiiiiiiiiiiiiiiiiieeeeeeeee 31
3.2.2 Sensitivity analysis rates of retention-in-Care...........ccccceeeeieeeieieiiiiiiii e, 32

3.3 Virological outcome at 6 — 9 months’ post initiation of ART (Objective 2) ...... 37
3.3.1 Factors associated with having a VL 21,000 copies/mL at 6 months’ clinic visit

...................................................................................................... 37
3.3.2 Sensitivity analysis of factors associated with retention-in-care....................... 37

CHAPTER FOUR: DISCUSSION ...ouiiiiiiiiicee et e e e e e e e e e e enas 42

o N [ 46

APPENDIX 1: GERMS-SA HIV/TB STUDY ENROLMENT FORM.......cccovvvvviviiiiiinnnnnn. 55

APPENDIX 2: WITS HREC ETHICAL APPROVAL ...coovviiiiiiiiiieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeee 61

APPENDIX 3: PLAGIARISM DECLARATION ..ouiiii e 62

Page 7 of 62



LIST OF FIGURES
Figure 1.1 Prevalence of pre-treatment HIV resistance to NNRTI by year of sampling .16

Figure 2.1. Data flow diagram contextualizing the current study objectives within the

[T TE=T 0B (1o 23

Figure 3.1. Study flow and SUMMAIY ..........coovuiiiiiiiii e 29

LIST OF TABLES
Table 2.1. Description of data analysis used in analysis ..........cccooveeeiiiieiiiiiiiiiee e 25

Table 3.1. Demographic characteristics of the participants enrolled into the primary study

and included in the secondary analySiS..........coooeiiiiiii e 30
Table 3.2. Factors associated with retention in Care .........ccccccccvvvvveiiiiiiiiiiiiiieiieeeeeeeee 33
Table 3.3. Sensitivity analysis of factors associated with retention-in-care. ................... 35

Table 3.4. Factors associated with not achieving early virological failure (having a VL
result of 21,000 COPIES/IML) .....uuuuiiiiiiiiiiiiiiii s asassssanassnnsnnsnnnnnsnnnnes 38

Table 3.5. Sensitivity analysis of factors associated with VL 21,000 copies/mL............. 40

Page 8 of 62



LIST OF ABBREVIATIONS

ART
CART
GERMS-SA
HIV
HIVDR
IN

IRR
ITT
INSTI
LMIC
LTFU
ML

mL
NICD
NNRTI
NRTI
PDR
PEP

Pl
PMTCT
PR
PrepP
RIC
RT

SA

B
UTT
VL
WHO

Antiretroviral therapy
Combination ART

Group for Enteric Respiratory and Meningococcal Disease Surveillance

Human Immunodeficiency Virus

HIV Drug Resistance

Integrase

Incidence Risk Ratio

Intention to treat

Integrase Strand Transfer Inhibitor
Low-to-middle income countries

Lost to follow up

microlitre

millilitre

National Institute for Communicable Diseases
Non-nucleoside reverse transcriptase inhibitor
Nucleoside reverse transcriptase inhibitor
Pre-treatment HIV Drug Resistance
Post-exposure prophylaxis

Protease inhibitor

Prevention of Mother to Child Transmission of HIV
Protease

Pre-exposure prophylaxis

Retention-in-care

Reverse Transcriptase

South Africa

Tuberculosis

Universal Test and Treat

Viral load

World Health Organization

Page 9 of 62



CHAPTER ONE: INTRODUCTION

1.1 General Introduction

South Africa (SA) has extremely high rates of infection with Human Immunodeficiency
Virus (HIV), with an estimated 8.0 million persons living with HIV in the country (1). In
addition, rates of tuberculosis (TB) are the third highest globally, with 834 cases per
100,000 population being recorded in 2015 (2). Levels of HIV and TB co-infection are also
high, with 60% of TB patients are HIV-infected.

South Africa’s programme for ART provision is the largest in the world. By the end of 2019,
SA had ~4.8 million persons on antiretroviral therapy (ART) (3), most of which was
provided through primary health care facilities across the country. The country first
adopted a public health approach to ART provision in 2004, providing standardised
antiretroviral drug regimens and using routine viral load (VL) monitoring to detect

treatment failure (4).

Whilst ART provision has substantially reduced HIV-related mortality and morbidity (5),
concerns remain about the development of HIV drug resistance (HIVDR) (6). Recent
global and local reports have indicated an increase in acquired and transmitted HIVDR
(6-9), particularly in regions where ART has been provided for many years. In response
to these concerns, the World Health Organization (WHO) has developed a global strategy
for surveillance and monitoring of HIVDR (10). This strategy includes prioritizing activities
to monitor levels of transmitted, acquired and pre-treatment resistance in resource-limited
regions. These activities are reflected by the National Department of Health in the National
Strategic Plan (11) to monitor rates of HIVDR in the country and inform continuing efficacy
of existing standardised first-line and second-line ART regimens.

Recent reports indicate that levels of pre-treatment drug resistance (PDR) to the non-
nucleoside reverse transcriptase inhibitor (NNRTI) drug class have increased in a number
of low-to-middle income countries, to estimates of greater than 10% (6,8). Given
increasing levels of PDR in the country, particularly to the NNRTI drug class, the efficacy
of standardised first-line regimens routinely used to achieve virological suppression in

patients initiating first-line ART in SA remains unclear.
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The GERMS-SA surveillance platform is a nationwide network of clinical laboratories
through which active laboratory-based surveillance of pathogens of public health
importance is performed, and is co-ordinated through the National Institute for
Communicable Diseases (NICD). In 2014, the programme expanded to include
surveillance of sexually transmitted infections, HIV and TB through clinic-based
surveillance activities. A joint HIV/TB surveillance study entitled “Prospective Sentinel
Surveillance of Tuberculosis and Human Immunodeficiency Virus in South Africa and
Related Drug Resistance” was initiated in November 2014, and employed surveillance
officers to recruit, enrol and interview participants into the study (12). During the period
January 2015 to October 2017, a total 1330 patients were enrolled in the primary study.
PDR was detected in 232 participants (19.5%, 95% CI 17.3 — 21.8%), of which NNRTI
resistance was most commonly detected. For patients enrolled into the study who were
initiating ART, a 6-month medical chart review to assess treatment outcomes was
included. A secondary analysis of 6-month data for enrolled patients was performed to
determine if PDR was associated with virological outcomes.

1.2 Literature review
1.2.1 Global epidemiology of HIV

Infection with HIV has become one of the largest global public health concerns. Recent
estimates from UNAIDS indicate that 37.9 million people globally were living with HIV in
2018, with 1.7 million new infections occurring that year (3). The epidemic is principally
concentrated in eastern and southern Africa, with 20.6 million people (54% of infections
globally) in this region living with HIV in 2018. Since HIV was first described, 32 million
people have died from AIDS-related illnesses. During 2018, 770 000 deaths globally and
310 000 in eastern and southern Africa are estimated to have occurred. HIV-1 can be
transmitted by sexual contact across mucosal surfaces, through transmission of mother

to infant, or through injection with contaminated needles (13).

South Africa is burdened with one of the highest HIV prevalence rates worldwide. The
2018 Mid-year Population Estimates released by Statistics South Africa estimated the
total HIV prevalence to be approximately 13.5% of the South African population, and
19.1% in adults aged 15 to 49 years (1). This prevalence translated into approximately
7.97 million persons living with HIV. HIV infection rates are higher in key populations: the
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2015 National Antenatal Sentinel HIV Prevalence Survey in SA reported that 30.8% of

pregnant women and up to 78% of female sex workers are living with HIV (14,15).
1.2.2 The life cycle of HIV-1

The primary targets for HIV-1 infection in vivo are human CD4+ T-lymphocytes and
monocytes. The HIV-1 gpl120 envelope protein initially binds to the CD4 membrane
receptor present on the surface of target cells (16). The gp120-CD4 complex then binds
to chemokine receptors, which induces conformational changes in the envelope
glycoprotein allowing it to fuse with the cell membrane and the virion to enter the cell (17).
Once internalised, the HIV virion is uncoated and the viral core contents enter the
cytoplasm, following which the reverse transcriptase (RT) enzyme copies the viral RNA
into a double-stranded DNA replica of the original RNA genome. The integrase (IN)
enzyme then inserts the DNA transcript into the genome of the host cell (18,19). Proviral
proteins are cleaved by the Protease (PR) enzyme, and assembly of new virions occurs
at the plasma membrane of the infected cell. The ribonucleoprotein cores containing the
RNA, proteins, PR, IN and RT then bud through the plasma membrane taking a portion

of the lipid membrane to form a new virion (20).
1.2.3 Treatment for infection with HIV-1

Zidovudine was the first anti-viral agent licensed for clinical use in 1987 to treat HIV
infection (21). Over the next 25 years, 25 agents were licensed for the treatment of HIV,
classed according to mode of action. During this period, standard of care evolved to
include a minimum combination of three antiretroviral agents to suppress viral replication
and reduce plasma viral load to below limits of detection of clinical assays, allowing for
reconstitution of the immune system and decreasing the risk of opportunistic infection.
ART is prescribed as combination ART (cART) for management of HIV infection, or can
be used to prevent mother-to-child transmission (PMTCT), or as pre-exposure prophylaxis

(PrEP) or post-exposure prophylaxis (PEP).
1.2.3.1 Nucleos(t)ide reverse transcriptase inhibitors (NRTI)

Nucleoside / nucleotide reverse transcriptase inhibitors (NRTI) are nucleoside or
nucleotide analogues that interfere with the enzymatic action of HIV RT by competing with
the natural substrate of the virus and incorporating into the growing nucleotide chain
(21,22). This drug class includes zidovudine, abacavir, emtricitabine, lamivudine and
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tenofovir. Whilst NRTI were initially prescribed as monotherapy in the 1990s, they are now
used as a “backbone” in triple drug combination therapy combinations with a member of
a different drug class, typically an NNRTI, a boosted protease inhibitor (Pl), or an integrase
strand transfer inhibitor (INSTI) (23).

1.2.3.2 Non-nucleoside reverse transcriptase inhibitors (NNRTI)

NNRTI are non-competitive inhibitors of the RT enzyme which bind to a hydrophobic
pocket close to the RT active site and cause conformational changes in the protein,
thereby decreasing the enzyme activity (21,22). NNRTI are effective in achieving
virological suppression, but are compromised by drug interactions, side effects and have
a low threshold for the emergence of resistant mutants. NNRTI include efavirenz and
nevirapine, and the second generation NNRTIs etravirine and rilpivirine. NNRTI have

been widely used as part of first-line combinations to treat HIV infection (23).
1.2.3.3 Protease Inhibitors (PI)

Protease inhibitors (PI) function late in the HIV replication cycle by binding to the HIV
protease enzyme and blocking the proteolytic activity of the enzyme (21,22). This prevents
the formation of mature, infectious virions. Pl + NRTI combinations are effective in treating
patients who have experienced prior NNRTI-based treatment failure. Pl include lopinavir,

atazanavir, and darunavir (23).
1.2.3.4 Integrase Inhibitors (INI) / Integrase strand transfer inhibitors (INSTI)

Integrase inhibitors function by preventing the integrase enzyme from incorporating the
viral DNA into the host chromosome (21,22). The three agents currently in use include
raltegravir, elvitegravir, and dolutegravir, all of which have high potency and are well
tolerated. An ART regimen consisting of an INSTI plus two NRTI has recently been
recommended by the WHO as a preferred first-line regimen for treatment of naive patients
(24).

1.2.4 Epidemiology of HIV Drug Resistance

Resistance to antiretroviral agents, first reported in 1997 (25), develops as a result of
genetic modifications (also known as drug resistance mutations) at the drug target site in
the virus genome. These modifications impair the ability of the antiretroviral agent to

achieve full binding capacity at the protein level and consequently this ability to block
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replication of the virus. The high mutation rate of HIV, reported as nearly one mutation per
replication cycle (26,27), as well as the high level of virus production (10%° virions per day)
(28) results in selection of resistant variants as rapidly as within one week of starting
treatment (25). Drug resistance can be selected through drug selection pressure (acquired

resistance) or be transmitted from person to person (transmitted resistance) (29).

Increasing levels of HIVDR in LMIC are a growing public health threat, and have the
potential to threaten progress towards the UNAIDS global 90-90-90 targets for prevention
and management of HIV infection. Population-based treatment programmes in LMIC are
at risk of higher rates of selection and transmission of HIVDR, which can, over time,
compromise the population-level efficacy of standard first- and second-line ART regimens
(30). These risks include lower genetic barrier of some drugs, drug-drug interactions,
inappropriate prescribing practices, stock-outs, poor rates of retention in care and lower
frequency or even absence of routine viral load monitoring. The WHO has recommended
strategies to monitor programme factors associated with the emergence and transmission
of HIVDR (31,32). This includes implementing routine standardised surveillance activities,
and prescribes targets and levels of HIVDR following which public health interventions

must be taken to minimise further emergence and transmission of HIVDR.
1.2.4.1 Levels of acquired drug resistance (ADR)

Levels and patterns of ADR (resistance amongst patients with virological failure, or VL
21,000 copies/mL) are reported through clinical trials, facility-based cohort studies or
nationally representative surveillance activities. A systematic review and meta-analysis of
published global data between January 2006 and May 2013 reported virological
suppression rates of 85% for up to 60 months of ART, however when analysed using an
intention to treat (ITT) approach (i.e. by including patients who had died, stopped ART or
were LTFU), VS rates were 74.7% at 6 months’ post initiation of therapy and 61.8% at 48
months (33). ADR rates were further reported as between 70 and 90% to NRTI, NNRTI
or both drug classes. More recently, the 2017 and 2019 WHO HIV Drug Resistance
Reports (34) documented findings from ADR surveys in 13 LMIC countries, where VL
suppression rates ranged from 72 — 95% amongst all patients on treatment surveyed,;
NNRTI ADR rates ranged from 50 — 95%, and NRTI ADR rates between 15 — 80% of
patients with VL 21,000 copies/ml. Virological suppression amongst patients receiving Pl

based regimens are 69.3% and 61.5% at 1 and 2 years post initiation of therapy, using an
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ITT analysis approach. Levels of resistance to Pl remain low, with global estimates
indicating PI resistance prevalence at 17% (35-37). Data from South Africa show rates of
resistance amongst first-line failures from a national survey from 2013 at 74.4% NRTI and
82.1% NNRTI resistance (38), with PI resistance amongst second-line failures at 16.4%
(39), whilst data collected at a provincial level report resistance rates at >80% amongst

first-line failing patients in KZN and Western Cape (40-43).
1.2.4.2 Levels of transmitted resistance (TDR)

An analysis of all Genbank submissions from recently infected individuals reported TDR
prevalence in sub-Saharan Africa (SSA) at 2.8% in 2013, whilst south/southeast Asia was
2.9%, Latin America/Caribbean was 7.6%, 9.4%, and 11.5% (44,45). Whilst higher rates
were reported in high income countries (upper-income Asian countries: 5.6%, Europe:
9.4%, North America;11.5%), the yearly fold increase on odds of TDR in sub-Saharan
Africa was 1.09-fold (95%CI. 1.05-1.14), driven primarily by increases in NNRTI
resistance. Data from South Africa has shown that national NNRTI levels were 5.4% in
2012 (46), and 7% in KwaZulu-Natal (8).

Many drug resistance mutations impair HIV fithess and revert back to wild-type in the
absence of drug pressure, at rates which depend on relative fithess cost of the mutation,
the number of back mutations required to revert to wild-type, the rate of viral turnover, and
the presence of compensatory mutations that can minimise the impact of the fitness cost
(47). This reversion has diagnostic implications when assessing resistance patterns
during treatment failure, but also complicates assessment of patterns of transmitted
resistance (48). Therefore, TDR surveys frequently provide an under-estimation of TDR

levels.
1.2.4.3 Levels of pre-treatment resistance

Pre-treatment HIV drug resistance (PDR) is a term coined to refer to any drug resistance,
whether acquired or transmitted, detected in persons initiating or reinitiating first-line ART.
PDR can therefore be either transmitted or acquired drug resistance, or both (34).
Reasons for presence of acquired resistance include exposure to prior ART regimens,
whether administered as part of prevention of mother to child transmission (PMTCT), pre-
exposure prophylaxis (PrEP), post-exposure prophylaxis (PEP), or re-initiation of first-line
ART after a period of treatment interruption or disengagement from care. Measuring
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patterns and prevalence of PDR is critical for informing first-line regimens in public health
treatment programmes, and decisions to change components of a first line regimen are

based on a pre-treatment threshold prevalence level of greater than 10%.

Findings show that PDR is increasing at a significant rate in LMIC. A systematic review
and meta-regression analysis of 56,044 adults in 63 countries pre-treatment NNRTI
resistance levels were 11.0% (95% CI 7.5%-15.9%) in 2016 in southern Africa, 10.1%
(5.1-19.4) in eastern Africa, 7.2% (2.9-16.5) in western and central Africa, and 9.4% (6.6—
13.2) in Latin America and the Caribbean (Figure 1.2 ((49)). In addition, the analysis
showed the yearly increases in the odds of PDR was 23% (95% CI 16—29) per annum in
southern Africa (Figure 1.1).

Southern Africa Western and central Africa Eastern Africa

— Fitted line
20 - —

Prevalence of NNRT resistance (%)

T T T T T T T T T T T T
0 1996 2000 2004 2008 2012 2016 O 1996 2000 2004 2008 2012 2016 O

Year Year Year
Studies: 60 Studies: 51 Studies: 53
Patients: 11855 Patients: 4924 Patients: 7169
p value for association: <0-0001 p value for association: 0-0017 p value for association: <0-0001
Asia Latin America and the Caribbean
20 -
o]
15+ .
o D o]

Prevalence of NNRTI resistance (%)
]

&

T T T T T T T T T T
1] 1996 2000 2004 2008 2012 2016 0 1096 2000 2004 2008 2012 2016

Year Year
Studies: 89 Studies: 83
Patients: 16088 Patients: 16008
p value for association: 0-0105 p value for association: <0-0001

Figure 1.1 Prevalence of pre-treatment HIV resistance to NNRTI by year of sampling (49).
Each bubble represents a study, of which the bubble size is proportional to the study size.

The 2019 WHO HIVDR report highlights PDR levels of >10% in 12 of 18 countries who

had performed a nationally representative PDR surveys conducted between 2014 and
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2016. Notably, their findings further reported that NNRTI resistance was significantly
higher amongst persons with prior exposure to ART (34). Within the continent, PDR levels
to NNRTI are reported at 6.3% in Botswana in 2010 (50), 9.0% in South Africa in 2014
(9), and 10.4% in Cameroon in 2014 (51). A pooled data analysis of sequence data
collected between 2010 and 2015 in South Africa showed a peak PDR estimate of 11.9%
in 2015, and 1.18 fold annual increase in NNRTI PDR levels during this period (52),
whereas PDR levels were 9.5% in the ANRS12249 Treatment-as-Prevention Trial
conducted in KwaZulu-Natal between 2012 and 2016 (53).

However, the impact of PDR at treatment initiation on NNRTI-based first line regimens
remains unclear. The systematic review and meta-regression analysis performed by
Gupta et al reported a significant increase in risk of virological failure at 12 months’ post
initiation of therapy amongst patients initiating ART with PDR (odds ratio 2.91, 95% CI
1.48 — 5.72), after adjustment for age, viral load, CD4 T-cell count, ART, adherence, WHO
clinical stage, year of initiation and sex (49). In the PASER-M study, PDR was associated
with an increased risk of virological failure (OR 2.13 (95% CI 1.44 — 2.13)) (54). Patients
with PDR were more likely to have been previously exposed to ART or PMTCT and to be
of younger age. Alternatively, patients enrolled in the ANRS 12249 Treatment-As-
Prevention Trial with detectable levels of NNRTI pre-treatment resistance were no less
likely to achieve virological suppression than those without resistance (adjusted hazard
ratio 1.05, 95% CI 0.82 — 1.34) (53).

1.2.5 Management and treatment of HIV infection in South Africa

By end of 2017, ART was provided through ~4500 public health facilities across the
country. Standardised first-line and second-line drug regimens are provided to all patients
at all facilities, coupled with routine VL monitoring to detect viral suppression. Treatment
regimens include two NRTI plus one NNRTI for first-line, with the NNRTI being substituted
for a Pl in second-line treatment regimens. At time of this research, first-line regimens
used were tenofovir + emtricitabine + efavirenz in fixed-dose formulation, replacing
tenofovir with zidovudine and efavirenz with ritonavir-boosted lopinavir (or atazanavir) for
second-line ART (55). First-line treatment guidelines will be updated in 2020 to replace
efavirenz with dolutegravir, in line with WHO recommendations (56,57). Access to third
line ART is managed centrally by the National Department of Health, and can contain
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darunavir, raltegravir and etravirine. The provision of tenofovir + lamivudine for pre-

exposure prophylaxis was implemented through sex-worker programmes in 2016 (58).

Estimates from mid-2016 showed that of 3.4 million persons on ART, ~145 000 (~4%)
were receiving second line treatment and >700 (0.02%) on third-line treatment (59). VL
monitoring is performed at 6 months’ post-initiation of treatment, at 12 months and
annually thereafter; patients with detectable viremia are counselled to intensify and
improve treatment adherence, and the VL repeated after 2 months (or 6 months on PI-
based regimens). If the repeat VL is >1000 copies/ml, patients are switched to the next
line regimen. In the South African public sector programme, HIVDR testing is only
routinely performed at second-line failure to assess levels of Pl resistance and guide 3'-

line regimen selection.
1.2.5.1 Retention in care in patients receiving ART

Retaining patients in care remains one of the biggest challenges of an effective HIV
treatment programme. Whilst definitions of lost-to-follow-up (LTFU) are not standardised,
cohort studies from South Africa indicate rates of LTFU between 23 — 42% over a period
of ~3 years (60,61), using a definition of no clinic visit for 23 months (62). Data from the
national programme indicate that rates of patients defaulting from care are high (~ 15% of
patients are LTFU by 6 months, ~25% by 12 months and >30% after 224 months) (63),
and are increasing as the treatment programme expands. These high rates of LTFU are
documented in other LMIC settings: a systematic review of >7300 patients who started
ART in 9 different studies showed that 32% of patients were LTFU, 23% had defaulted
therapy, 15% had transferred to a different facility, and 22% were no longer alive (64). A
similar systematic review of levels of retention in care after antiretroviral therapy initiation
among adult populations in sub-Saharan Africa showed 65 — 70% retention at 36 months.
As HIV-related mortality rates are declining, reduced retention in care is likely to be as a
result of patients not returning for clinical assessment and prescription refills, possibly due
to long patient waiting times at facilities and increased patient discomfort. Understanding
rates and reasons of treatment defaulting is necessary to improve programmatic function

and minimise selection of HIVDR variants.
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1.2.5.2 Rates of virological suppression

Information on outcomes of the public sector treatment programme is lacking at national,
district and health facility levels, due to fragmented health information systems and a lack
of patient unique identifiers (65). The District Health Information System (DHIS) reports
numbers of patients on ART, the proportion of patients with viral load tests performed and
captured, and the proportion of VL results that show viral suppression. A recent cross-
referencing between the DHIS and the National Health Laboratory System data
warehouse showed that at the national level between 2014 and 2015, 75% of patients in
the public sector had received a VL test in the previous 12 months and 78% of those
tested had a suppressed VL (66). A programmatic analysis of progression towards 90-90-
90 targets reported viral suppression rates of 76% (67); however given gaps in access to

care, this figure translates into 26% of people living with HIV.
1.3 Problem statement

Recent reports indicate that levels of PDR to the NNRTI drug class are increasing in a
number of LMIC, to estimates of greater than 10%. The WHO recommends that when
PDR levels exceed 10% in a country or region, then new first-line regimens should be
considered. Given increasing levels of PDR in the country, particularly to the NNRTI drug
class, the efficacy of standardised first-line regimens used routinely to achieve virological
suppression in patients initiating first-line ART in SA remains unclear.

1.4 Justification for the study

Recent data from South Africa and internationally show that HIVDR rates amongst
persons initiating ART are increasing, possibly compromising the efficacy of standardised
first-line ART regimens. The impact of PDR on achieving early virological suppression
post initiation of ART remains unclear as do the factors associated with lack of early viral
suppression among those with or without detectable PDR. This aim of this analysis was
to assess levels of retention-in-care and 6-month virological outcomes in patients enrolled
in to the GERMS-SA HIV/TB study, including those with resistance to first-line regimens.
Factors associated with having a VL 21,000 copies/mL 6-months post-initiation of ART

among those with or without detectable PDR will be explored.

1.5 Research question
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What is the likelihood of achieving early virological suppression amongst patients
receiving standardised first-line ART with detectable levels of resistance at initiation of
therapy?

1.6 Research aims

The aim of this sub-study was to assess levels of retention-in-care and 6-month virological
outcomes in patients enrolled in to the GERMS-SA HIV/TB study, including those with
resistance to first-line regimens and those who were predicted to be fully susceptible. The

objectives of the study are:

e Objective 1: To measure the proportion of participants retained in care in the GERMS-
SA HIV/TB surveillance study at 6 months’ post enrolment.

e Objective 2: To estimate rates of and assess predictors for achieving early virological
suppression at 6 months’ post-initiation of ART among those with and without PDR.
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CHAPTER 2: METHODS

This chapter describes the methods used in this analysis, including study design,
sampling strategy, inclusion criteria and data management. This chapter further describes
the use of modified Poisson regression with robust error estimation to assess factors
associated with patient retention-in-care and virological outcomes at 6-months post-
initiation of ART.

2.1 Study design

Secondary analysis of data from a prospective cohort study of patients initiating ART at 9

sentinel surveillance sites
2.2 The GERMS-SA HIV/TB surveillance study (parent study)

An integrated TB-HIV surveillance study was established in 2014/15 using the GERMS-
SA hospital-based surveillance platform. In this study, persons initiating ART in 9 sentinel
high-burden clinics were consented and enrolled into a study which set out to determine
presence of HIVDR in persons initiating ART. In addition, standardised medical chart
reviews at start of ART and during the following 6 months follow up visit were performed
and completed by surveillance officers (Appendix 2). HIVDR genotyping on HIV isolates
extracted from viraemic patients (VL = 1,000 copies/mL) using a validated in-house assay
and the Stanford University Genotypic Resistance Interpretation Algorithm
(https://hivdb.stanford.edu/hivdb).

Convenience sampling was used to select participating sentinel sites, principally based
on HIV burden and numbers of patients initiating ART. Participant enrolment and

specimen collection took place in the following clinics:

¢ Mpumalanga Province: Hluvukani Clinic, Hoedspruit (n=122) and Kabokweni Clinic,
Nelspruit (n=97)

e KwaZulu-Natal Province: Eastboom Clinic, Pietermaritzburg (n=249) and Phoenix
Clinic, Durban (n=89)

e Gauteng Province: Chiawelo Clinic, Johannesburg (n=246)

¢ North-West Province: Jouberton Clinic, Klerksdorp (n=199)

e Eastern Cape Province: Ggebera Clinic (n=82) and Zwide Clinic (n=150), Port
Elizabeth.
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e Free State Province: Heidedal Clinic (n=96), Bloemfontein.

At all participating sites, enrolment questionnaires as well as standardised 6-month post-
enrolment medical chart medical record reviews were performed and completed by
surveillance officers (Appendix 2). All data forms, questionnaires and whole blood
specimens were assigned the same unique specimen ID used at study enrolment. The
same unique ID was captured on the 6-month medical chart review to facilitate linkage to
the participant and primary data collection form. Patient names, clinic file numbers and
unique specimen IDs were recorded by the surveillance officers at time of enrolment and
kept in a secure location at the facility. The 6-month medical chart review was performed
by accessing clinical medical files, electronic files or laboratory records. At all facilities,
medical chart review was attempted at least 9 months’ post enrolment to provide
opportunity for the 6-month clinic visit to have occurred. Data entry into Excel was be
performed by a data capturing team. The database was located on servers managed by

the NHLS information technology department.
2.3 Study population

The study population for the secondary analysis comprised adult patients initiating first-
line ART, enrolled in to the parent study at participating facilities (n=1330) between
November 2014 and December 2017.

2.4 Sampling strategy

All enrolled adult patients who had a 6-month medical chart review performed and who
had a HIVDR result at primary study enrolment were included in the secondary study

analysis.
2.5 Inclusion criteria
The inclusion criteria for enrolment into the secondary analysis are:

e Enrolled into GERMS HIV/TB survey between November 2014 and December 2017
e Six-month medical chart review was performed
e Medical chart was located

e Participant had HIVDR genotyping result at time of enrolment.
2.6 Definition of terms

Key study terms are defined as follows:
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Pre-treatment resistance: having had major mutations (n=1) associated with
resistance to first-line ART at enrolment

Prior ART exposure: having documented or self-reported exposure to ART at least 3
months prior to (re)initiation of current ART regimen.

Retention in care is defined as participants with evidence of a 6-month clinic visit in
the medical files post-6 months of initiation of ART. This evidence is determined as a
recorded clinic visit date or a laboratory test result associated with HIV treatment
management (CD4 or VL test result) at 6 (+3) months post treatment initiation.
Virological failure is defined as having a viral load test result of 21,000 copies/ml whilst

receiving ART.

2.7 Description of outcomes

Two main outcomes were measured in the secondary analysis. These are illustrated in

Figure 2.1 below:

Proportion of participants with evidence of a clinic visit 6 months’ post initiation of ART
(participants retained in care; objective 1).
Proportion of participants who had evidence of virological failure at 6 months’ post-

initiation of therapy (participants with virological failure; objective 2).

AE[ONEIRITE LI o Data availabe indicating those who
CRCECRINEERSS  have detectable HIVDR at treatment
HIV/TB study start

Establish how
many participants
had a 6 month

¢ Reasons for no-follow up include file

follow-up record not found / missing

review

Establish how many had

VT[RRI el i{) ] » Reasons for not remaining in care

clinic visit (Retained-in- include transferrals and LTFU
care; Objective 1)

Establish rates of VL
suppression at 6

months amongst those
retained-in-care
(Objective 2)

Figure 2.1. Data flow diagram contextualizing the current study objectives within the
parent study.
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2.8 Data management

The 6-month MS-Excel database was located on servers managed by the NHLS
information technology department. Data cleaning was performed manually, including
investigation of incorrect dates, correct date formatting, investigation of outliers and
incorrect values, and removal of duplicate entries. Where possible, missing data was

verified by cross-reference with enrolment forms.
2.9 Data analysis by objective

Data analyses performed per objective are described in Table 2.1, including activity,
method of analysis, and required data variables. Modified Poisson regression with robust
error estimation was used to identify independent factors associated with retention-in-
care, and having viral load 21,000 copies/mL, based on the commonality of the expected
outcome (68-70). Sensitivity analyses were performed by redistributing missing data
counts to either outcome (retained-in-care (yes/no) and virological suppression (yes/no),
thereby providing adjusted hypothetical proportion estimates. Modified Poisson
regressing was similarly performed on hypothetical data counts. Data variables that had
a p-value of <0.2 at the univariate level were selected for multivariable model building;
however, PDR status, age and gender were included a priori. Significance was set at p-
value of less than 0.05. All analyses were conducted using STATA version 14 (STATA
Corp., College Station, TX, USA).
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Table 2.1. Description of data analysis used in analysis

Activity

Methods for analysis

Data variables

Descriptive statistics

Describing those eligible for
inclusion i.e. those for whom a
completed 6 month chart
review was investigated and
for those for whom a HIVDR
result is available at time of
enrolment

Descriptive statistics
(proportions for categorical
variable, median plus IQR for
continuous variables)

Assessment of randomness of
inclusion;

Chi squared test

Specimen ID

Year of enrolment

Gender

Age

CD4 count

Education level

Employment status

Smoking status

Alcohol consumption status
Prior/current diagnosis with TB
PDR status at treatment start
Prior exposure status at
treatment start

Objective 1: To measure the
proportion of participants for
whom a 6-month VL test
result is available at 6
months post enrolment.

Establish proportions who
have evidence of a 6-month
VL test result

Proportions

Assess predictors of retention-
in-care

Poisson regression

Specimen ID

# participants LTFU (comment)
# participants transferred-out
(comment)

# participants with evidence of
retention in care

Year of enrolment

Gender

Age

CD4 count

Education level

Employment status

Smoking status

Alcohol consumption status
Prior/current diagnosis with TB
PDR status at treatment start
Prior exposure status at
treatment start
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Objective 2: To estimate
rates of and assess
predictors for having
virological failure at 6
months post-initiation of ART
among those with and
without PDR.

Establish proportions who
have evidence of a 6-month
VL test result

Proportions

Establish predictors of having
a VL result 21,000 copies/mL

Poisson regression with robust
error variance

Specimen ID

Year of enrolment

Gender

Age

CD4 count

Education level

Employment status

Smoking status

Alcohol consumption status
Prior/current diagnosis with TB
PDR status at treatment start
Prior exposure status at
treatment start
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2.10 Ethical considerations
2.10.1 Approvals

Ethical approval for the GERMS-SA Joint HIV/TB surveillance study — the primary study
was obtained in 2013 (M131021). Participant enrolment did not commence until
permission had been obtained from participating site administration. Ethical approval for
this secondary analysis was obtained from the Wits Human Research Ethics committee
(M180629) and permission to conduct this analysis from the Centre for HIV and Sexually
Transmitted infections and the Centre for Tuberculosis at the National Institute for

Communicable Diseases.

2.10.2 Assessment of risk and benefits

There are no major risks and/or benefits to participants.
2.10.3 Confidentiality

Patient confidentiality is strictly maintained at all stages of data management, with access
given to study personnel only. Completed study forms are stored in secure facilities (e.g.
locked cupboards or offices) at participating sites. Copies of the data collection forms were
mailed to the NICD in sealed envelopes. Database access is restricted to study personnel

only.
2.10.4 Informed Consent

At time of enrolment, study content, purpose, risks and benefits were discussed with the

participant. Enrolment into the study was voluntary, and written consent obtained.
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CHAPTER THREE: RESULTS

This chapter describes the outcomes of the analysis performed, including rates of
retention-in-care, and virological outcomes in patients who had a 6-month VL test
recorded. The analysis explores factors associated with either outcome, and the strength

of the associations are explored with sensitivity analyses.
3.1 Study flow and summary

The secondary study flow is indicated in Figure 3.1. At study closure, no medical chart
reviews were performed for 145 participants due to administrative reasons. In addition,
the medical chart was not found by surveillance officers for 154 participants at all facilities.
A further subset of 138 participants did not have a HIVDR genotype at time of enrolment
(25 of which did not have a 6-month review performed, or their medical file was not found).

As such, these 412 participants were excluded from the secondary analysis.

Of the 918 patrticipants included in the secondary analysis, 502 (55%) participants had
evidence of a 6-month visit and therefore considered as retained in care, whereas 416
(45%) participants had no evidence of a 6-month visit. Of these, 375 (41%) were
documented as or assumed to be LTFU, 36 (4%) were transferred to a different facility,

and 5 were deceased.

Of 502 participants retained in care, 358 (71%) had a viral load result available, whereas
144 participants did not have a VL result evident. Amongst the 358 participants with a VL
result, 305 (85%) had a VL result < 1,000 copies/mL, and 53 (15%) had a VL result than

was 21,000 copies/mL.
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1330 participants
enrolled in study

412 (31%) participants excluded:
reviews not performed (n=145),
charts not found (n=154),
HWVDR result not available
(n=138, 25 of which were in
above categories)

918 participants included
in secondary analysis

502 (55%) participants 416 (45%) participants with no
with 8-month clinic visit evidence of a 6-month clinic visit
144 (29%) VL result not found 375 (41%) LTFU

358 (71%) VL result available

36 (4%) transferred out

303 (85%) VL < 1,000cpm 5 deceased

53 (15%) VL = 1,000cpm

Figure 3.1. Study flow and summary

3.1.1 Description of participants included in the analysis

During the period January 2015 to October 2017, a total 1330 patients were enrolled in
the primary study. Sixty-eight percent of enrolled participants were female; the median
age at enrolment was 33 years (IQR 27 — 41). The median CD4 count at time of enrolment
(ART initiation) was 300 cells/pL (IQR 154 - 450), and 14% had ever been diagnosed with
tuberculosis. One hundred and eighty-three participants (14%) reported prior exposure to
ART;124 had received combination ART (cART), 56 had received PMTCT, and 3 had
received PEP. PDR was detected in 232 participants (19.5%, 95% CI 17.3 — 21.8%), of

which NNRTI resistance was most commonly detected.
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A total of 918 participants were included in the analysis, as indicated above. Of these, 158
(17.2%) were enrolled in 2015, 292 (31.8%) in 2016 and 468 (51.0%) in 2017 (Table 3.1).
Two thirds were female, and median age at time of enrolment was 34 years (IQR 28 —
42). Median CD4 count at time of enrolment was 276 cells/uL (IQR 141 — 431). Fifty-seven
percent of enrolees were unemployed, and three quarters had received secondary
schooling. One fifth were smokers; one third consumed alcohol regularly. Thirteen percent
had a prior or current diagnosis of infection with Mycobacterium tuberculosis. One
hundred and twelve participants reported prior ART exposure; 182 (19.8%) had evidence
of PDR at time of ART initiation.

3.1.2 Assessment of randomness of missing data

An assessment of randomness of study data was performed to assess factors associated
with inclusion into the secondary analysis (Table 3.1). Inclusion was found not to be at
random; participants enrolled into the study 2016-2017 were significantly more likely to be
included in to the secondary analysis. In addition, female participants, participants who
were unemployed or had regular employment, participants with CD4 count >500 cells/pL
at treatment initiation, or participants with prior ART exposure were more likely to be

excluded from the secondary analysis.

Table 3.1. Demographic characteristics of the participants enrolled into the primary study
and included in the secondary analysis

Participants included Participants excluded
in secondary analysis from secondary p-value
(n=918) analysis (n=412)
Number % Number %
Year of Enrolment 0.000
2015 158 17.2 186 45.2
2016 292 31.8 89 21.6
2017 468 51.0 137 33.3
Age 0.432
15-24 years 144 15.9 75 18.6
25-49 years 673 74.1 293 72.5
>50 years 91 10.0 36 8.9
Gender 0.009
Male 312 34.3 111 27.0
Female 598 65.7 300 73.0
Employment Status 0.032
Unemployed 524 57.3 254 61.7
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Student/scholar 29 3.2 6 1.5
Irregular employment 73 8.0 19 4.6
Regular employment 288 31.5 133 32.3

Education 0.721
None 32 3.5 14 3.4
Primary 133 14.6 62 15.1
Secondary 690 75.5 316 76.7
Tertiary 59 6.5 20 4.9

Current smoker 0.436
No 727 79.7 336 81.6
Yes 185 20.3 76 18.4

Regular alcohol use 0.870
No 612 67.8 276 67.3
Yes 291 32.2 134 32.7

TB diagnosis 0.129
No 763 87.0 337 83.8
Yes 114 13.0 65 16.2

CD4 count at ART initiation 0.000
<200 cells/pL 306 37.2 73 25.4
200-499 cells/pL 384 46.7 135 46.9
500 cells/uL or higher 132 16.1 80 27.8

Prior ART exposure 0.017
No 795 87.7 341 82.8
Yes 112 12.4 71 17.2

PDR detected 0.563
No 736 80.2 224 81.8
Yes 182 19.8 50 18.2

3.2 Retention in care (Objective 1)
3.2.1 Factors associated with retention-in-care

For the purposes of this analysis, retention-in-care was defined as having evidence of a
6-month (3 months) clinic visit at the same facility. Of the 918 patrticipants included in the
secondary analysis, 502 (55%) participants had evidence of a 6-month visit and therefore
considered as retained in care, whereas 416 (45%) participants had no evidence of a 6-
month visit. Of these, 375 (41%) were documented as or assumed to be LTFU, 36 (4%)

were transferred to a different facility, and 5 were deceased.

Table 3.2 indicates factors associated with retention-in-care. At a univariate level,
retention-in-care was significantly associated with enrolment during 2016 and having

regular employment. However, at a multivariate level, participants enrolled into the study
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during 2016 were more likely to be retained in care than those enrolled in 2015 (IRR =
1.31 (95% CI 1.06 — 1.62); however, at multivariable level there was no association
between year of enrolment and retention in care. CD4 category was excluded from

multivariate analysis due to lower number of observations.
3.2.2 Sensitivity analysis rates of retention-in-care

A sensitivity analysis was performed to explore the robustness of these findings (Table
3.3). Proportions of participants retained in care was determined to be 55% and ranged
between 38% and 69%. The association of retention-in-care and study enrolment during
the latter part of the survey (2016 and 2017) maintained levels of significance throughout

the sensitivity analysis.
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Table 3.2. Factors associated with retention in care

n/N (%) crude IRR 95% ClI p-value adjusted IRR 95% ClI p-value
(n=918) (n=861)

Year of Enrolment

2015 72/158 (45.6) (ref) (ref)

2016 176/292 (60.3) 1.32 1.09 1.61 0.005 1.31 1.07 1.61 0.010

2017 254/468 (54.3) 1.19 0.99 1.44 0.071 1.21 0.99 1.49 0.060
Age

15-24 years 72/144 (50.0) (ref) (ref)

25-49 years 375/673 (55.7) 1.11 0.93 1.33 0.230 1.18 0.95 1.45 0.126

>50 years 51/91 (56.0) 1.12 0.88 1.43 0.361 1.20 0.91 1.58 0.203
Gender

Male 163/312 (52.2) (ref)

Female 334/598 (55.9) 1.07 0.94 1.21 0.306 1.10 0.96 1.26 0.163
Employment Status

Unemployed 272/524 (51.9) (ref) (ref)

Student/scholar 17/29 (58.6) 1.13 0.82 155 0.452 1.22 0.84 1.77 0.291

Irregular employment  40/73 (54.8) 1.06 0.84 1.32 0.636 1.05 0.83 1.32 0.697

Regular employment  170/288 (59.0) 1.14 1.00 1.29 0.047 1.13 0.99 1.30 0.068
Education

None 16/32 (50.0) (ref)

Primary 78/133 (58.7) 1.17 0.81 1.71 0.404

Secondary 374/690 (54.2) 1.08 0.76 154 0.654

Tertiary 31/59 (52.5) 1.05 0.69 1.61 0.818
Current smoker

No 405/727 (55.7) (ref)

Yes 93/185 (50.3) 0.90 0.77 1.06 0.201
Regular alcohol use

No 335/612 (54.7) (ref)

Yes 156/291 (53.6) 0.98 0.86 1.11 0.751
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TB diagnosis (previous or current)
No 421/763 (55.2)
Yes 54/114 (47.4)
CD4 count at ART initiation
<200 cells/pL 167/306 (54.6)
200-499 cells/pL 208/384 (54.2)
500 cells/pL or higher 83/132 (62.9)
Prior ART

No 434/795 (54.6)

Yes 60/112 (53.6)
PDR detected

No 400/736 (54.3)

Yes 102/182 (56.0)

(ref)
0.86

(ref)
0.99
1.15

(ref)
0.98

(ref)
1.03

0.70

0.86
0.98

0.82

0.89

1.05

1.14
1.36

1.18

1.19

0.142

0.915
0.095

0.841

0.677

(ref)
0.89

(excluded)

(ref)
1.05

0.72

0.90

1.10 0.283

1.21 0.551

IRR = incidence rate ratio. PDR = pre-treatment drug resistance. ART = antiretroviral therapy
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Table 3.3. Sensitivity analysis of factors associated with retention-in-care (n=1330).

Characteristic
Year of Enrolment
2015
2016
2017
Age
15-24 years
25-49 years
>50 years
Gender
Male
Female
Employment Status
Unemployed
Student/scholar
Irregular employment
Regular employment
Education
None
Primary
Secondary
Tertiary
Current smoker
No
Yes
Regular alcohol use
No

All missing visits: retained in care

crude IRR

(ref)
0.93
0.86

(ref)
1.03
1.02

(ref)
1.09

(ref)
0.97
0.95
1.06

(ref)
1.10
1.05
0.99

(ref)
0.93

(ref)

95% ClI
0.85 1.01
0.79 0.94
0.93 1.14
0.88 1.19
1.00 1.18
0.76 1.24
0.81 1.11
0.99 1.15
0.88 1.38
0.85 1.30
0.76 1.29
0.84 1.02

p-value

0.102
0.001

0.567
0.790

0.040

0.820
0.519
0.111

0.410
0.646
0.940

0.140

All missing visits: not retained in care

crude IRR

(ref)
2.21
2.01

(ref)
1.18
1.22

(ref)
0.97

(ref)
1.39
1.24
1.15

(ref)
1.15
1.07
1.13

(ref)
0.94

(ref)

95% ClI
1.75 2.78
1.60 2.51
0.96 1.45
0.92 1.62
0.83 1.11
0.97 1.98
0.97 1.60
0.99 1.34
0.75 1.77
0.71 1.60
0.70 1.83
0.78 1.12

p-value

0.000
0.000

0.113
0.168

0.638

0.069
0.090
0.061

0.526
0.747
0.624

0.467
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All missing visits: retained in care

Characteristic crude IRR
Yes 0.99
TB diagnosis (previous or current)
No (ref)
Yes 0.96
CD4 count at ART initiation
<200 cells/pL (ref)
200-499 cells/pL 1.04
500 cells/pL or higher 1.21
Prior ART
No (ref)
Yes 1.05
PDR detected
No (ref)
Yes 1.01

95% ClI
092 - 1.07
0.86 - 1.08
095 - 1.15
1.09 - 1.35
095 - 1.16
091 - 1.12

p-value
0.835

0.528

0.395
0.000

0.344

0.882

All missing visits: not retained in care

crude IRR
0.97

(ref)
0.79

(ref)
0.91
0.89

(ref)
0.86

(ref)
1.06

95% ClI
084 - 1.13
0.62 - 1.00
0.78 - 1.06
0.73 - 1.09
0.69 - 1.07
090 - 124

p-value
0.722

0.047

0.230
0.253

0.174

0.520
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3.3 Virological outcome at 6 — 9 months’ post initiation of ART (Objective 2)
3.3.1 Factors associated with having a VL 21,000 copies/mL at 6 months’ clinic visit

Of 502 participants retained in care, 358 (71%) had a viral load result available. Amongst
the 358 participants, 305 (85%) had a VL result <1,000 copies/mL, and 53 (15%) had a
VL result than was 21,000 copies/mL (Figure 3.1).

Table 3.4 indicates factors associated with having a VL 21,000 copies/mL. In univariate
analysis, older age, having regular employment, and having a CD4 count >200 cells/uL
at start of ART were significantly associated with reduced risk of having a VL = 1,000
copies/mL, whereas prior ART exposure and having PDR at treatment initiation were
associated with increased risk of VL 21,000 copies/mL. In multivariate analysis, older age
(IRR =0.43 (95% CI 0.24 — 0.78) for 15-24 years’ age group and IRR=0.09 (95% CI 0.01
—0.56) for >50 years) and CD4 count >200 cells/pL (IRR=0.59 (95% CI 0.36 — 0.98)) were
associated with significantly reduced risk of VL=1,000 copies/mL), and having PDR at
treatment initiation (IRR=4.33 (95% CI 2.63 — 7.12)) was significantly associated with

increased risk of VL=1,000 copies/mL.
3.3.2 Sensitivity analysis of factors associated with retention-in-care

A sensitivity analysis was performed to explore the robustness of these findings (Table
3.5). Proportions of participants with VL=1,000 copies/mL was determined to be 15%, but
ranged between 6% and 67%. The association of older age (>50 years) and having
regular employment maintained levels of significance throughout the sensitivity analysis.
In addition, prior ART exposure and having PDR at start of ART maintained levels of

association with VL = 1,000 copies/mL throughout the sensitivity analysis.
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Table 3.4. Factors associated with not achieving early virological failure (having a VL result of 21,000 copies/mL; n=358).

Characteristic n/N (%) crude IRR 95% ClI p-value adjusted IRR 95% ClI p-value
(n=358) (n=315)
Year of Enrolment
2015 9/41 (22.0) (ref) (ref)
2016 21/107 (19.6) 0.89 045 - 1.79 0.752 0.94 052 - 1.70 0.838
2017 23/210 (11.0) 0.50 0.25 1.00 0.050 0.55 0.29 1.03 0.060
Age
15-24 years 14/55 (25.5) (ref) (ref)
25-49 years 38/260 (14.6) 0.57 0.33 0.99 0.044 0.43 0.24 0.78 0.005
>50 years 1/40 (2.5) 0.10 0.01 0.72 0.022 0.09 0.01 0.56 0.010
Gender
Male 14/109 (12.8) (ref) (ref)
Female 39/247 (15.6) 1.23 0.70 2.17 0.476 0.85 0.51 0.41 0.523
Employment Status
Unemployed 41/189 (21.7) (ref) (ref)
Student/scholar 2/15 (13.3) 0.61 0.16 - 2.30 0.470 0.55 0.15 - 195 0.351
Irregular employment 1/33 (3.0) 0.14 0.02 - 0.99 0.048 0.32 0.06 - 1.79 0.196
Regular employment 9/118 (7.6) 0.35 0.18 - 0.70 0.003 0.55 0.29 - 1.04 0.066
Current smoker
No 45/296 (15.2) (ref)
Yes 8/58 (13.8) 0.91 0.45 1.82 0.785
Regular alcohol use
No 39/249 (15.7) (ref)
Yes 13/103 (12.6) 0.80 0.45 1.43 0.453
TB diagnosis (previous or current)
No 43/302 (14.2) (ref)
Yes 6/32 (18.8) 1.32 0.61 2.85 0.486
CD4 count at ART initiation
<200 cells/pL 25/115 (21.7) (ref) (ref)
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200-499 cells/pL 18/149 (12.1) 0.56 032 - 097 0.038 0.59 0.36 - 0.98 0.040

500 cells/pL or higher 4/61 (6.6) 0.30 0.11 - 0.83 0.020 0.43 0.16 - 1.14 0.090
Prior ART

No 39/315 (12.4) (ref) (ref)

Yes 14/40 (35.0) 2.83 1.69 - 4.73 0.000 1.37 0.79 - 237 0.258
PDR detected

No 24/288 (8.3) (ref) (ref)

Yes 29/70 (41.4) 4.97 3.09 - 8.00 0.000 4.33 263 - 7.12 0.000
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Table 3.5. Sensitivity analysis of factors associated with VL 21,000 copies/mL (n=918).

CD4 count at ART initiation

Characteristic crude IRR
Year of Enrolment

2015 (ref)

2016 0.89

2017 0.75
Age

15-24 years (ref)

25-49 years 0.94

>50 years 0.80
Gender

Male (ref)

Female 0.94
Employment Status

Unemployed (ref)

Student/scholar 0.77

Irregular employment 0.78

Regular employment 0.86
Current smoker

No (ref)

Yes 1.11
Regular alcohol use

No (ref)

Yes 1.05
TB diagnosis (previous or current)

No (ref)

Yes 1.17

95% ClI
0.79 0.99
0.68 0.84
0.83 1.05
0.65 0.98
0.85 1.03
0.55 1.07
0.63 0.97
0.78 0.96
1.00 1.23
0.95 1.15
1.04 0.31

All missing VL = 21,000 copies/mL

p-value

0.026
0.000

0.270
0.032

0.180

0.121
0.022
0.007

0.038

0.353

0.006

All missing VL = <1,000 copies/mL

crude IRR

(ref)
1.26
0.86

(ref)
0.58
0.11

(ref)
1.45

(ref)
0.88
0.18
0.40

(ref)
0.70

(ref)
0.70

(ref)
0.93

95% ClI
0.59 2.69
0.41 1.82
0.32 1.04
0.02 0.85
0.80 2.63
0.22 3.46
0.02 1.25
0.20 0.81
0.34 1.45
0.38 1.29
0.41 2.14

p-value

0.546
0.700

0.069
0.034

0.218

0.857
0.083
0.011

0.339

0.256

0.872
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<200 cells/pL

200-499 cells/pL

500 cells/uL or higher
Prior ART

No

Yes
PDR detected

No

Yes

(ref)
0.93
0.80

(ref)
0.18

(ref)
1.20

0.84
0.68

1.05

1.10

1.03
0.95

1.32

1.33

0.186
0.010

0.005

0.000

(ref)
0.57
0.37

(ref)
2.54

(ref)
4.88

0.32
0.13

1.43

291

1.03
1.04

4.54

8.18

0.064
0.061

0.002

0.000
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CHAPTER FOUR: DISCUSSION

This chapter discusses the findings of this analysis in the context of previously reported
literature, and presents some recommendations to improve retention-in-care and

virological outcomes in patients receiving first-line ART in South Africa.

This secondary analysis set out to assess levels of retention-in-care and 6-month
virological outcomes in patients enrolled in the GERMS-SA HIV/TB study, including
assessment of virological outcomes in patients with resistance to first-line regimens that
were initiating ART as per standardised national treatment guidelines. The primary study
showed reported that PDR was detected in 19.5% of 1330 participants enrolled between
January 2015 and October 2017, across 9 high-burden sentinel clinics. The study was
successful in recruiting high proportions of participants, and showed rates of PDR that
were higher than those previously reported in South Africa (9,52). Of the 918 (918/1330,
69%) participants included in this analysis, 502 (55%) participants had evidence of a 6-
month visit and therefore considered as retained in care, and 361 (71%) had evidence of
a 6-month VL result. Amongst these, 308 (85%) of 361 participants with a VL test done at
6 months had a VL result <1,000 copies/mL.

Participants were not included in the secondary analysis because of unavailability of staff
to perform the follow-up, not finding the medical chart, or not having a successful drug
resistance test at time of enrolment. Participant inclusion into the secondary analysis was
not at random, but was not associated with the primary variable of interest, being PDR

status at enrolment.

The analysis showed that 55% of participants included in the secondary analysis had
evidence of retention-in-care at ~ 6-months post-initiation of therapy. These figures are
lower than those reported from national South Africa programme estimates (~15% of
patients are LTFU by 6 months (63)), but not considerably different form other South
African and African studies, wherein rates of up to 42% have been reported over extended
periods of time (60,61). It remains possible that these high rates of LTFU are reflection of

poor record keeping in the medical files. However, either option remains an area of
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concern, and shows significant weaknesses in providing optimal care for patients

receiving care.

Of the 502 participants retained in care, viral load results were documented in 361 (71%)
participant medical files. Either the 6-month viral load test was not performed, or had not
been recorded in the patient file. Of these, 53 (15%) had a VL result than was =1,000
copies/mL. This result is consistent with reported levels of viraemia in patients receiving
ART both locally (38,43) and internationally (33,34). Following South African treatment
guidelines, patients with a VL 21,000 copies/mL should receive intensified adherence
counselling from the facility nurse or counsellor to identify and manage issues with
treatment adherence, and a repeat VL test be performed after a further 3 months of first-
line ART (71). If the repeat VL test remains 21,000 copies/mL, the patient is switched to
second-line regimens. However, many health programmes have poor rates of prompt
regimen switch, increasing the risk of additional drug resistance and transmission of drug-
resistant virus, as well as morbidity and mortality (72—74). Our results show that having
PDR at treatment initiation was significantly associated with increased risk of VL=1,000
copies/mL (IRR=4.33, 95% CI 2.63 — 7.12) at 6-months post-initiation of ART; therefore,
it can be presumed that viraemia in these patients is due to infection with a resistant virus
and not necessarily due to non-adherence, and that these patients are unlikely to ever
achieve virological suppression whilst taking NNRTI-based regimens. It is therefore
recommended that patients with viraemia as early as 6-months post-initiation of therapy
should be prioritized as candidates for prompt regimen switch to second-line ART.
Significant efforts should be made to track treatment responses in patients over time,
including regular VL monitoring, and to rapidly switch to second-line regimens at time of

virological failure or other adverse treatment responses.

Of note, participants who were of younger age and lower CD4 count at treatment initiation
were significantly less likely to achieve virological control, findings which are consistent
with other reports (72,75-78). Interestingly, a systematic review of peer-reviewed
literature exploring interventions to improve ART adherence in adults and adolescents in
LMIC showed that no single intervention is successful enough to warrant wide-scale
implementation, and that the needs continues to develop interventions for this high-priority

population group (79). Interventions such as community-based adherence interventions,
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adherence reminders and group adherence counselling approaches remain promising

approaches.

The study is limited by access to medical charts at facilities, and rates of retention-in-care
may be under-estimated by inadequate recording of the 6-month VL result into the patient
files. Of concern is the number of participants who have evidence of a 6-month visit, but
there is no evidence of a VL test being performed. According to national guidelines, VL
testing should be performed at 6 months to assess early virological response to ART.
Given that patients with PDR are at 4 times greater risk of viremia at 6-months, it can be
assumed that this viremia is due to resistance to first-line ART regimens and that these
patients are likely to not achieve virological suppression. It is recommended that health-
care provider training explore reasons for regular virological testing, and rapid response
to adverse events. Providing rapid and effective monitoring of patients an ART is critical
to achieving the 90% virological suppression UNAIDS target, and to reduce morbidity and

mortality in these patients, as well as selection and transmission of resistant HIV variants.

Effective health services and improved clinic operations play a critical role in influencing
ART initiation and retention-in-care (80). All health services, whether clinic-based, point-
of-care, dispensaries or laboratory-based, depend heavily on effective health information
services that allow patients to be tracked between service delivery points (81). Many
systems still rely on manual records in the paper-based patient file, and centralised data
systems necessary for monitoring and evaluation purposes is hand written in registers
and aggregated results captured into electronic health information systems. The South
African eHealth Strategy acknowledges that health information systems should be used
to strengthen the public health care system, yet implementation remains limited (82). In
addition, as many patients have extensive migratory patterns within and between South
African provinces, the implementation of a unigue patient identifier and electronic record
keeping systems that can provide real-time monitoring of patients must remain a priority
activity for the national programme (65), thereby allowing a more rapid and informative

response to adverse events and effective treatment monitoring.

HIVDR remains a relevant threat to the success of ART programmes worldwide. A recent
modelling exercise predicted that PDR, if present at >10%, will contribute to 16% of AIDS
deaths, 9% of new infections, and 8% or ART program costs in sub-Saharan Africa (83).

Increased levels of HIVDR are likely to compromise viral suppression rates, and can lead
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to increased rates of new infections, thereby compromising successes made to reach the
UNAIDS 90-90-90 targets. Ideally, HIVDR testing should be provided to all patients.
However, as the test remains expensive and complicated, this is extremely difficult to
achieve in LMIC with limited laboratory capacity and high infection numbers. LMIC that
have high rates of NNRTI-based PDR should prioritise moving to more potent ART

regimens to promote patient health and public health targets (84).

Of note, 68% of the participants enrolled into the study were female, and the mean age at
time of enrolment was 33 years. This finding is consistent with the epidemiology of HIV in
South Africa, where HIV point prevalence estimates were highest amongst women aged
35-39 years but also high amongst women aged 20 to 49 years (85). High rates of HIVDR
and specifically PDR remain concerning amongst this population group, and will
compromise efforts to reduce vertical transmission if not managed. Pregnant women
should be prioritised for more frequent VL monitoring and HIVDR testing in the event of

documented virological failure, irrespective of current regimen.

South Africa will be implementing DTG-based first-line ART in 2020 in public health
facilities. The advantages of this new regimen include superior efficacy, tolerability and
durability, faster rates of viral suppression, fewer side effects, higher genetic barrier to
resistance, and smaller tablet size (86). However, it is imperative for the programme in
South Africa to address issues of quality-of-care, in order to maximise the benefits of this

new regimen.

In conclusion, our study showed that 45% of participants enrolled into a surveillance study
at 9 facilities across SA were LTFU at 6-months, and amongst those retained in care,
having NNRTI-based PDR at time of treatment initiation was associated with a 4-fold risk
of virological failure 6-month post initiation of treatment. These findings support the urgent
need to improve centralised electronic record systems to monitor patients on ART, couple
with the implementation of a unique patient identifier. In addition, these finding strongly
support the implementation of dolutegravir-based first-line ART regimens in South Africa,
to improve patient health, reduce the onward transmission of HIVDR, and facilitate

achievement of 90% virological suppression in South Africa.
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Appendix 1: GERMS-SA HIV/TB STUDY ENROLMENT FORM

SECTION 1: (fill in for new TB cases AND HIV positive patients initiating ART)

Section 1: PATIENT DETAILS — PATIENT INTERVIEW

CRF finalised date: R R
CRF start date: [/ ICVOCICIC](dd/immiyyyy) | (dd/mmiyyyy)

CRF completed by Informed Consent Obtained:
Surveillance Officer name: Signature: Yes[ ] No[]

Hospital / Clinic name: Hospital / Clinic number:

Gender: Male [ ] Female []

Race:  Asian [ ] Black [] Coloured [] White [] Unknown [ ]

pate of | /IO DOB Unknown

Birth: (dd/mm/yyyy) L] Age:

Identity | I

No: |l Identity No: Unknown []

Weight : kg

Height: m

Patient surname: Patient first names: Other name:

Current Address:

Town/ City: Province:
Different address in the last 6 months:
Town/City Province:
Ward:
Telephone No: (H) (Work) (Cell)

Occupation:

If yes, which province

Have you stayed in another province for | Yes
>1 month in the last 6 months? ] No [] Unk[]

If yes, in which country?

Have you spent more than one month | Yes
outside of South Africain the last year? | [] No [] Unk[]

How many rooms in your dwelling place are used for sleeping?[ ][]

How many children do you have?

How many people in the dwelling place are under | How many people in the dwelling place are 5-16 years of
5 years of age?[ ][] age?[ ][]

How many people sleep in the dwelling place?[] | How many people (including yourself) sleep in the same
room as you?[ ][]

Do you receive an income (other than welfare
grants)?

Yes [ |No[ JUnk[] If yes, is it reqular [ ] or irregular[ ]

If yes, where do you work? In the formal sector [ ] in the Informal sector []
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Do you receive a welfare grant? Yes[_JNo[_JUnk

[l

If you receive an income/grant , mark range per month
<R1000[_]

R1000-R5000[ JR5000—-R10,000[ |>R10,000[ |

What is the highest level of education that you have completed?

No formal [_]Primary[ ] Secondary []

Tertiary[ ]

How many years of school have you completed? [ ][]

Have you smoked in the last 5
Do you smoke currently? years? Have you EVER smoked?
Yes[ ] Nol[] Yes[ ] Nol[] Yes [ ] No [ ]

If Yes how many cigarettes do/did
you smoke per day? <5 []6-20 []

>20 [] For how many years have you smoked? [ ][]

Do you currently use recreationaldrugs or have you regularly used drugs in the last 5 years? ~ Yes [_| No[_]

Unk[]

Do you currently drink alcohol? Yes [ JNo[_Junk

How many days a week do you drink alcohol?

In the last month how often did you have at least any one of the following? 5 quarts of beer OR 10 glasses of

wine OR 10 shots spirit in a single day?[ ][]

In the last 10 years, have
you been imprisoned? Yes[ ]No [ JUnk[]

If Yes, for how long? years. Where?

Did you work in the
mines? Yes [JNo [ Junk[]

When did you work in the mines? Year  to year

Did you work underground in the mines? Yes [_|No

[

Did you work on a gold mine? Yes[ |No[ ]

Have you worked in a
clinic/hospital/medical
lab? Yes [ INo [ Junk[]

If Yes, for how long? years

How long does it take you to get to your local clinic (one direction)?<15 mins 515—30 mins [_] 30-60 mins[_]>

1 hour []

Do you own a car? Yes [ |No []

Does a family member own a car and give you
transport?

Yes [] No[_JUnknown[]

Do you use public transport? Yes [] No[]

How many hours a week do you spend in public
transport?

What does it cost you to travel from your home to the local clinic (one direction)?<R10[_] R10-20[ ] R20-40

[ ]>R40[]

Have you ever been previously diagnosed with TB (non-

MDR)?

Yes[_JNo [Junk[]

If Yes, how many times? [ ][]

What was the date of the most recent TB (hon-MDR) episode? [ [ /[ 1L /T I(dd/mmiyyyy)

Have you ever been previously diagnosed with MDR-

TB? Yes[ |No [ JUnk[ ]

If Yes, how many times? [ ][]

What was the date of the most recent MDR-TB episode? [ 1/ /LI I(dd/mmiyyyy)
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Have you ever been previously treated for TB (non-MDR)
?
If Yes, how many treatment episodes? [ ][]
Yes [ INo[ Junk[_IN/A[ ] Unk[ ]
Did the last treatment last for > 1 month? Did you complete the last TB treatment?
Yes[ JNo[ JUnk[_IN/A[] Yes [_No[ JUnk[_JN/A[ ]

Have you ever been previously treated for MDR-TB?
If Yes, how many treatment episodes? (I

Yes [ INo[ JUnk[_IN/AL] Unk[]

Did the last MDR-TB treatment last for > 1 year? Yes[ INo[ Junk[ IN/A[ ]

Has this patient been included in GERMS before?

Yes [ ] No [ JUnknown[ ] If yes, for TB start of treatment [ ] or ART initiation[ ]
Was this a case that defaulted for > 2 months (TB)? | Was this a case that defaulted for > 3 months (ART)?
Yes [] No [] Yes [ ] No [ ]

Notes:
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SECTION 3 (continued): HIV — MEDICAL CHART REVIEW

Date of HIV diagnosis: Unknown | Date: [ YV ]
O (dd/mm/iyyyy)
Date of most recent clinic visit: Unknown | Date: [ I VI [ |
O (dd/mm/iyyyy)
Has the patient transferred-in from another clinic? Yes[ ] No[_] Unknown []
CD4 count at HIV diagnosis: Unknown Date: ]/
] Absolute: Percentage: (dd/mm/yyyy)
Most recent CD4 count (if different from Date: ]/
above: Unknown [] Absolute: Percentage: (dd/mm/yyyy)
Most recent Viral Load:  Not available Date: O
Absolute (dd/mm/yyyy)
Are any of the following lab results recorded in the patient | If Yes, please indicate most recent result; if no please state
file: Yes[ ] No[] N/A:
Date: [ JLI/ICOICIL]
Creatinine Clearance: Result: N/A []
Date: [ JLI/ICOICIL]
ALT: Result: N/A ]
Date: [ /1L ICICIC]
Hb: Result: N/A[]
WHO Staging 1[1 21 310 4] |
Any current or recent clinical markers for HIV: Yes[_] No
] If Yes, tick all that apply:
Diarrhoea > 10 days [ ] HIV wasting [] Oral candidiasis [ ] Cryptomeningitis[_]
Suspected PCP [ ] Kaposi’'s sarcoma [ ] Other (specify):
Has the patient previously been exposed to Antiretroviral Therapy (ART)? Yes[ ] No [] Unknown []

If Yes, tick ALL previous ART exposures that apply:

(If received any option more than once, please complete the same details below for any prior exposure in the comments

section)

PMTCT:
O

Yes[ ] No

How many times?

Date of Initiation of PMTCT:

OO/OEa0040

| Date PMTCT was stopped:

OO/OEa000

What drugs did the patient receive? (please tick all that apply): Unknown []

AZT Zidovudine

3TC Lamivudine

EFV Efavirenz

DAT Stavudine

FTC Emtricitabine

NVP Nevirapine

TDF Tenofovir

LPV/r Lopinavir

FDC Fixed dose combination

Other:

Post Exposure Prophylaxis: Yes[ ] No

[

How many times?

Date of Initiation of PEP:

OO/O0/Ea004

| Date PEP was stopped:

OO/OEa004

What drugs did the patient receive? (please tick all that apply): Unknown [_]

AZT Zidovudine

3TC Lamivudine

EFV Efavirenz

DAT Stavudine

FTC Emtricitabine

NVP Nevirapine

TDF Tenofovir

LPV/r Lopinavir

FDC Fixed dose combination

Other:
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Pre-Exposure Prophylaxis:

O

Yes[ ] No

How many times?

Date of Initiation of PrEP:

OOOCyO000

| Date PrEP was stopped:

OOOOO000

What drugs did the patient receive? (please tick all that apply): Unknown [ ]

AZT Zidovudine

3TC Lamivudine

EFV Efavirenz

DAT Stavudine

FTC Emtricitabine

NVP Nevirapine

TDF Tenofovir
FDC Fixed dose combination
Other:

LPV/r Lopinavir

Has the patient previously received cART for treatment of HIV but interrupted therapy/defaulted: Yes[ ] No []

If Yes to previous exposure to cART, fill in the following:

(If received ART more than once, please complete the

Number of times cCART re-initiated? details below for each time in the comments section )

Date of Initiation of cCART:

(dd/mm/iyyyy)

OO/Oo/adad

Date cART was stopped:

(dd/mm/iyyyy)

OO/OOaadd

What cART drugs did the patient receive? (please tick all that apply):

Unknown []

AZT Zidovudine

3TC Lamivudine

EFV Efavirenz

DAT Stavudine

FTC Emtricitabine

NVP Nevirapine

TDF Tenofovir

LPV/r Lopinavir

FDC Fixed dose combination

Other:

What ART regimen is the patient currently receiving / currently being initiated on? (please tick all that apply):

Unknown []

AZT Zidovudine

3TC Lamivudine

EFV Efavirenz

DAT Stavudine

FTC Emtricitabine

NVP Nevirapine

TDF Tenofovir

LPV/r Lopinavir

FDC Fixed dose combination

Other:

Notes / Comments:
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SECTION 3 (continued): HIV — MEDICAL CHART REVIEW (6-9 MONTH)

Hospital / Clinic name: Hospital / Clinic number:
DOB: [ /I I (dd/immiyyyy) Gender: Male [] Female [ ]
Date: I/ I I
Date of most recent clinic visit: Yes[ |  No[] Unknown [ ] (dd/mm/yyyy)
Patient name: Germs Study ID:
Date of most recent clinic visit: Unknown | Date: (VI
[] (dd/mm/yyyy)
CD4 count at ART initiation: Unknown Date: (VI
[] Absolute: Percentage: (dd/mm/lyyyy)
Date: I 7/ [
Most recent CD4 count:  Unknown [] | Absolute: Percentage: (dd/mm/yyyy)
Most recent Viral Load:  Not available Date: [ I VI | |
] Absolute (dd/mmlyyyy)
Are any of the following lab results recorded in the patient
file: Yes[ ] No[] If Yes, please indicate most recent result
Date: [ I/CIC L] Date: [/ IC /O]
Creatinine Clearance: ALT:
Other (please specify):
Any current or recent clinical markers for HIV: Yes[]
No[ ] If Yes, tick all that apply:
Diarrhoea > 10 days [ ] HIV wasting [ ] Oral candidiasis [ ] Cryptomeningitis[_]
Suspected PCP [] Kaposi’'s sarcoma [] Other (specify):
Has the patient interrupted therapy/defaulted: Yes[ ] No []If Yes, fill in the following:
Date of re-initiation of current cART: [/ /I
Date cART was stopped: /OO0 ]

What ART regimen is the patient currently receiving? (please tick all that apply): Unknown []

AZT Zidovudine

3TC Lamivudine

EFV Efavirenz

DAT Stavudine

FTC Emtricitabine

NVP Nevirapine

TDF Tenofovir

LPV/r Lopinavir

FDC Fixed dose combination

Other:

Notes / Comments:
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