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ABSTRACT

Background: Key populations (KPs) account for quarter of all new HIV infections in sub-
Saharan Africa. In Tanzania, 14.9% of HIV infected adults in the general population are not
virally suppressed. Given the high burden of HIV among KPs, it is imperative to understand

the extent of virological non-suppression among these marginalized groups.

Aim: To determine the prevalence and predictors of virological non-suppression among
female sex workers (FSW), people who inject drugs (PWIDs), and men who have sex with
other men (MSM) on first line antiretroviral therapy (ART) in Zanzibar.

Methods: This was a retrospective cross sectional study that involved review of medical
records of HIV infected FSW, PWID and MSM who were initiated ART between January
2016 to December 2018. All key populations who had viral load results after six months of
using ART were included in the study. Prevalence of virological non-suppression was
calculated from proportion of KPs with plasma RNA levels above 1000 copies/ml among
all KPs with viral load results after six month of ART. Proportion of treatment failure was a
number of participants who remained unsuppressed out of all who received enhanced
adherence counseling (EAC). Logistic regression was used to identify factors that predicted
virological non-suppression among key populations. A two sided p-value <0.05 were

considered statistical significant.

Results: Of the 174 key populations enrolled into the study, 29/174 (16.7%) were
virological unsuppressed after six month of ART. Virological non-response was highest
among MSM 26.1%, followed by PWID 22.2% and FSW 12.3%. Nearly half (44.5%) of all
unsuppressed KPs progressed to virological treatment failure. In adjusted analyses; poor
medication adherence and non-disclosure of HIV status were independently associated with
virological non-suppression in all groups. The odds for virological non—suppression among
FSW, PWIDs and MSM with poor adherence were; OR=5.5 (95%CI: 2.1-14.6), OR=4.8
(95% CI: 1.7-13.3) and OR=5.1 (95% CI: 1.4-18.6) respectively. Similarly, the odds of
virological non-response among FSW, PWIDs and MSM with non-disclosure status were;
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OR=4.5 (95% CI: 0.7-27.4), OR=1.7 (95% Cl: 0.7-17.4), and OR=1.8 (95% CI: 0.5-11.3)
respectively. TB co-infection increased the odds of virological non-suppression among
PWIDs, OR=4.4, (95% CI: 0.9-22.0).

Conclusion: Viral non-suppression rates among key population in Zanzibar are higher
above UNAIDS targets. Poor adherence and non-disclosure of a positive HIV status are

significant predictors of virological non-suppression among key populations.
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OPERATIONAL DEFINITIONS

Virological non-suppression: Viral load above 1000 copies/ml after six months of
antiretroviral therapy use (World Health Organization, Consolidated guidelines on the use

of antiretroviral drugs for treating and preventing HIV infection, 2016).

Virological treatment failure: Persistently detectable viral load exceeding1000 copies/ml
on two consecutive viral load measurements within a 3-month interval with adherence
support between measurements after at least 6 months of using ART (World Health
Organization: Consolidated guidelines on the use of antiretroviral drugs for treating and
preventing HIV infection, Recommendations for a public health approach - Second edition,
2016).

Enhanced adherence counseling: Counseling given to HIV clients with a high viral load
(above 1000 copies/ml) after being on ART for six months or more in order to assess
possible barriers to adherence and help the client to achieve viral suppression (Ministry of
Health, Zanzibar national guidelines for the prevention and treatment of HIV and AIDS,
2017)

HIV drug resistance: Ability of HIV to mutate and reproduce itself in the presence of
antiretroviral drugs (Thaczuk et al, PLoS ONE, 2015)

Key populations: Groups of people that are at increased risk of HIV irrespective of the
epidemic type or local context. They include men who have sex with men, people who
inject drugs, sex workers and adolescent girls and young women (World Health
Organization, Consolidated guidelines on HIV prevention, diagnosis, treatment and care for
key populations, 2016)



CHAPTER ONE
1.0 INTRODUCTION

1.1 Background

United Nations Program on HIV and AIDS (UNAIDS) estimated that 36.9 million people in
the world were living with HIV in 2017 (1), with Sub-Saharan Africa being the most
affected region (2). Despite the scale up of access to antiretroviral drugs, almost 2 million
people became newly infected with HIV in 2017, with nearly half of all new infections
occurring among key populations and their sexual partners (3,4). Outside Sub-Saharan
Africa, key populations and their sexual partners accounted for 80% of new HIV infections
in 2016. In sub-Saharan Africa, they were responsible for a quarter of all new HIV
infections in 2016 (5). Comparing to general population, the risk of acquiring HIV is 28
times higher in men who have sex with men (MSM), 22 times higher among people who
inject drugs (PWID), and 13 times higher for female sex workers (FSW) (6,7).

Success in suppressing HIV viral load has led to a dramatic reduction in transmission of
HIV from mother to child, and among sero-discordant couples (8). To end the AIDS
epidemic by 2030, UNAIDS aims to have 90% of all HIV infected individuals on ART
achieve viral load suppression by 2020 (9). To achieve this goal, World Health
Organization (WHO) introduced routine viral load testing for all patients on ART (10).
Viral load testing monitors effectiveness of ART, provide early warning of treatment
failures (11), identifies patients in need of more intensive adherence support and minimizes
chances of development of drug resistance (10). In 2018, 79% of all people living with HIVV
knew their status, among those who knew their status, 78% were on treatment, and among
those on ART, 86% were virally suppressed (12). Presence of resistant HIV strains prior to
initiation of treatment, high baseline viral load, CD4 cell count below 350 cells/mm? at
diagnosis, poor adherence to medication, non-disclosure, and young age have been

associated with non-suppression among HIV infected adults in general population (13,14).



In Tanzania, 68% of HIV infected adults in the general population were receiving
antiretroviral treatment (6). A quarter of these (27%) were virally unsuppressed in 2017
(1,6). Although key populations in Tanzania mainland and Zanzibar are disproportionately
affected by HIV, the extent of virological non-suppression among these marginalized
groups is largely unknown. This study aims to partly fill the gap by assessing the prevalence
and predictors associated with virological non-suppression among FSW, MSM, and PWIDs

in Zanzibar.



1.2 Problem statement

Unlike in mainland Tanzania, where the HIV epidemic is generalized, in Zanzibar it is
mainly concentrated among key populations. While the prevalence of HIV in the general
population is around 1%, it is 19.3% among FSW, 11.3% among PWIDs, and 2.6% among
MSM (15,16). Having multiple sexual partners, inconsistent condom use, illicit drug use,
stigma, discrimination, social isolation, criminalization, and poor access to health services
were main factors that increased vulnerability of FSW, PWID, MSM to HIV infections (17—
20). Given the high burden of HIV among key populations and their role in driving the
AIDS epidemic, it is imperative to understand the extent of virological non-suppression
among these marginalized groups and identify factors that are associated with virological
non-suppression six months after initiation of anti-retroviral treatment. This study aimed to
estimate the proportion of virological non-suppressed FSW, PWIDs and MSM in Zanzibar

and identify predictors of viral non-suppression.

1.3 Rationale of the study

Establishing the magnitude and factors associated with virological non-suppression will
help in early identification of patients who are likely to fail treatment. This will improve
monitoring of high-risk group to ensure treatment efficacy. Furthermore, early detection of
treatment failure among FSW, PWIDs, and MSM is crucial to curbing the rate of HIV
transmission among key and general populations. It will also lead to timely switching of
antiretroviral treatment that will prevent development of multidrug resistant HIV strains,

slow progression to AIDS, and reduce AIDs associated mortality.



1.4 Conceptual Framework

Various factors have been found to be associated with virological non-suppression in HIV
patients receiving first line ART. Poor medication adherence were significant predictors of
unsuppressed viral load due to low treatment efficacy and missing of ART dose (21-23).
Non -disclosure of HIV positive status to at least one family member or sexual partners
were significantly associated with non-suppression due to lack of treatment supporter and
stigma (24,25).

Distance from home to health facility can have an interaction with medication adherence
factors like dose frequency and missed appointments hence leading to treatment failure
(21,23,26). TB co-infection during ART has multiple effects including drug-drug
interaction, pill burden and overlapping toxicities associated with non-suppression (21-23).

Low baseline BMI (< 18.5) and negative or no change in weight have weakened immunity
and blunted immune response and increased risk of treatment failure (21-23). Young age
below 30 years, may predicts non-suppression due to poor adherence to treatment than older
age (27-29).

Having a low baseline CD4 count (<200 cells/mm?®) and advanced WHO clinical stage were
significant predictors of non-suppression due to frequent occurrence of opportunistic
infections that leads to disease progression subsequently increased risk of treatment failure
rather than WHO stage | and 11 were less likely to unsuppressed due to high immunity of
the body (21,30).

Being unmarried increased the risk of virological unsuppression (27-29). Sex was not
associated with non-suppression, however in resource-limited settings males have
unsuppressed viral load than the female because males have poor health-seeking behaviors
and enhanced poor adherence to treatment and ART regimen change were predictors of
non-suppression due to early resistance mutation and poor regular monitoring of HIV

patients on antiretroviral treatment (3,4,21).



Socio-demographic
Sex

Age

Marital status

Place of residence

Clinical factors

Weight

BMI

WHO clinical stage

Disclosure status

Pre ART CD4 count
Coinfection (either TB or Hepatitis)
ARV regimen status

Medication adherence
Prophylaxis (CTX, INH)
Hemoglobin level

First viral load count (copies/ml)
Nutritional status

Duration on ARV

Virological Non-
Suppression

Figure 1: A conceptual framework illustrating predictors of virological non-supression

among FSW, MSM, and PWID on ART.




1.5 Research question
1. What is the magnitude of virological non-suppression among key populations on
first line ART in Zanzibar?

1.6 Study objectives

1.6.1 Broad objective
e To determine the prevalence and predictors of virological non-suppression among key

populations on HIV treatment in Zanzibar.

1.6.2 Specific objectives
1. To determine proportion of unsuppressed FSW, PWID, and MSM six months after
initiation of HIV treatment.
2. To determine proportion of FSW, PWID, and MSM with virological failure after
enhanced adherence counseling.
3. To identify predictors of virological non-suppression among FSW, PWID, and
MSM on ART.



CHAPTER TWO

2.0 LITERATURE REVIEW

2.1 HIV infection among key populations

Key populations remain among the most vulnerable to HIV. In 2017, more than 90% of new
HIV infections in Eastern Europe, central Asia, Middle East and North Africa and 16% of
new HIV infections in Eastern and Southern Africa occurred among key populations
(31,32). Globally, the risk of HIV infection among FSW, MSM, and PWIDs is 10 to 50
times higher than in general population (33). UNAIDS reports that new HIV infections
among gay men are rising and there is no reduction of new infections among sex workers,
people who use drugs and prisoners (1,34). In 2017, MSM accounted for 57% of new HIV
infections in virological non-suppression Western Europe and North America, 41% in Latin
America and the Caribbean, 25% in Asia and the pacific and the Caribbean, 20% in eastern
Europe and central Asia and the Middle East and North Africa, and an estimated 12% in
western and central Africa (35,36). Globally, sex workers make up 9% of the total number
of new HIV infections (34,37). In southern Africa HIV prevalence is 10-20 times higher
among sex workers than among adults in the general population, with rates of HIV infection
among sex workers reaching 50% in Lesotho, Malawi, South Africa and Zimbabwe (31,32).
It estimated that one in ten new HIV infections are caused by the sharing of needles (6,38),
and 13.1% of 11.8 million people who inject drugs worldwide are living with HIV (39,40).
Eastern Europe and Central Asia, saw a 29% increase in new HIV infections between 2010
and 2017, with 40% of them occurring among PWIDs (41).

2.2 Burden of virological non-suppression among patients on antiretroviral therapy

At the end of 2017, 59% of all people living with HIV were accessing treatment (42,43).
There is clear evidence that HIV treatment is so effective that it eliminates risk of sexual
transmission of the virus from infected individuals with an undetectable viral load in their
blood (44-46). This was demonstrated in sero-discordant heterosexual and MSM couples in

which HIV-positive partners on suppressive ART did not transmit infection to their HIV
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negative partners after 76,991 condom less sex acts (47). Thus, to end the HIV epidemic,
UNAIDS wants 90% of all HIV infected people on antiretroviral drugs to achieve viral
suppression by 2020 (48). Globally, 81% all HIV infected individuals on ART are virally
suppressed (34). Key populations and their sexual partners are the main drivers of the HIV
epidemic worldwide (1). Therefore, achieving virological suppression among these groups
will decrease the spread of HIV and greatly accelerate gains that will reverse the HIV
epidemic (2) . However, in many countries, key populations are pushed to the fringes of
society by stigma and the criminalization of same-sex relationships, drug use and sex work.
Marginalization, including discrimination in the health sector, limits access to effective HIV
services (49,50). Studies conducted in South Africa and Thailand revealed that less than
30% of MSM are on HIV treatment unlike in developed countries where more than 60% are
accessing treatment (51). Available evidence shows that provision of health services to key
populations in a stigma and discrimination free environment significantly increases uptake
of antiretroviral drugs and reduces new HIV infections (45,52,53). A 73% decrease in HIV
sero-prevalence was observed from 2006 to 2012 in St Petersburg, Russia, when injecting

drug users were engaged in HIV prevention efforts in their own communities (54,55).

A large gap exists between antiretroviral coverage and viral suppression (1,34). In Sub-
Saharan Africa, 60% of adults living with HIV are accessing treatment, but more than a
quarter of them are not achieving virological suppression (56). In some countries the failure
rates are very high. In Gabon, 41.3% of adults on antiretroviral therapy are not achieving
viral suppression (57), while in South Africa 48.1% of FSW were virally unsuppressed
(58). High rates of virological non-suppression have also been reported in PWIDs using
antiretroviral drugs. In China, 20.8% of PWID are failing to achieve viral suppression (59),
while in North America and Europe non-suppression among injecting drug users ranges
between 30-45% (60). Studies in Brazil and United Kingdom reveal a huge difference in
non-suppression among MSM living with HIV in rich and middle-income countries.
Virological non-suppression among MSM in Brazil is three times higher than in United
Kingdom, 61.8% and 21% respectively (61,62).



2.3 Predictors of virological non-suppression in patients on antiretroviral therapy

The previous studies have demonstrated the predictors of virological non suppression varied
considerably across population and setting with respect to demographic, psychological,
behavioral and economic factors. In China studies have reported that being patients less
than 30 were more significantly more likely to experience elevated viral load than older
patients (62). A 67.0% unsuppressed viral load has been observed compared to 36.4%
among those with more than 30 years of age (62). Other predictors including sex,
educational level, place of residence, body mass index (BMI), co-infection with
tuberculosis, low adherence and baseline CD4 counts were not associated to failure (21-23).
Other studies suggests that first line ART adherence rates of 95% may be needed to
suppress viral replication and to avoid development of HIV drug resistance (63,64). Being
single and unemployed increase the risk of unsuppressed an evidence show that 64.3% of
unmarried HIV patients fail to achieve viral suppression compared to 47.9% of married
couples or those with partners (62). Similarly, virological non-suppression is lower among
those with reliable 44.1%, than in unemployed HIV patients (60.7%) (55). The risk of
unsuppressed is seven times higher in patients with poor adherence to treatment than their
counterparts (67—70). Low baseline CD4 cell count (<200/mm3), high pre-treatment viral
load. Similarly, patients with advanced HIV infection (WHO stage 3& 4) were more likely
to develop antiretroviral treatment failure compared with early stage of HIV infection
(21,30). TB co-infection, ongoing drug use, depression, stigma, incarceration, and unstable
housing conditions have been seen to increase the risk of unsuppressed viral load among
PWIDs and gay men (4,59,71). Several studies have been done in African Countries
including Ethiopia, Gabon and South Africa have demonstrated that age at start ART,
current age, TB status, gender, lack of social support, active drug alcohol use, non-
disclosure, poor adherence, low duration on ART, pregnancy and prior ART exposure were
predictors of antiretroviral first line treatment failure (57,72,73). Other factors, ranging from
the patient to the external environment can impact both retention, adherence and leads to

unsuppressed viral load.
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Easter African Countries including Uganda and Tanzania previous studies showed young
age, poor adherence, having active tuberculosis, low CD4 counts, body mass index (BMI),
hemoglobin, higher WHO clinical stage, low level of education, gender, stigma, inadequate
referral system and poor access to treatment center and were associated with antiretroviral

treatment failure among adults clients on first line treatment (22,30,74).
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CHAPTER THREE
3.0 METHODOLOGY

3.1 Study design and study area

This was a retrospective cross-sectional study which involved a review of medical records
of HIV infected FSW, PWIDs and MSM. To determine prevalence of treatment failure,
records of participants with unsuppressed viral loads were reviewed at three months after
EAC. The study was conducted at three care and treatment clinics (CTC) in Zanzibar;
Mnazi Mmoja Hospital (MMH), Zanzibar Youth Education Environment Development
Support Association (ZAYEDESA) and Kidongo Chekundu Mental Hospital Methadone
Assisted Therapy (KCMH-MAT) clinics. These are the main clinics that provide HIV
services to key populations in Zanzibar. Medical records were reviewed from February to
May 2019.

3.2 Study Population

In Zanzibar, routine monitoring of HIV viral load began in 2016. Therefore, this involved
all FSW, PWIDs and MSM enrolled into CTC between January 2016 and December 2018.
Eligible participants were all KPs with documented viral load results after six months of
antiretroviral treatment. Individuals with missing viral load results and those on

antiretroviral drugs for less than six months were excluded from the study.
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Selection of participants’ records

Key populations enrolled into
CTC from 2016- 2018
295
|

Excluded in the study =78

v

Key populations supposed to
have viral load measured after
six months of ART =217

= 69=Loss to follow/transfer to
another CTC
9=Death.

Excluded records = 43

v

Documented viral load results
available for analysis = 174

Viral load results missing

Figure 2: Flow chart showing how participants were included in the study

3.3 Sampling procedure

Data were extracted from Hospital database and CTC 2 cards. All available records that

fulfilled the inclusion criteria were reviewed. Proportion of virological non-suppression was

calculated as a number of KPs with plasma RNA levels above 1000 copies/ml among all

KPs with viral load results. Proportion of treatment failure was a number of participants

who remained unsuppressed out of all who received enhanced adherence counseling (EAC).

3.4 Sample size estimation

1) For determining the prevalence of virological non-suppression among key populations we

used a formula in Niang et al, 2006 (75).

n=2%p[1-p]/e?
Whereby:

n = the minimum estimated sample size

Z = Z score for 95% Confidence Interval (1.96)
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P = 14 % (0.14) proportion of virological non-suppression among female sex
workers in Malawi (76).
€2=5% (0.05)
Therefore:
n=(1.96)?x 0.14 x (1-0.14)/1.92 = 185 participants

The minimum sample size required to get the prevalence of key population with
unsuppressed viral loads is 185

i) For determining predictors of virological non- suppression, we used Fleiss formula to

estimate the sample size (Fleiss et al, 1981) (65).

!
NF‘Eiss—cc:M[l—l_ |1+ 2(r+1)
l 4 ﬁ.ql Neteiss TPy — Do
Whereby:
[zﬂE\-"f(r + 1)p(1-p) +EQ~.."'IT'PQ(1 —po) + 21 (1 —py)]°
NF!siss = -

r(py _Pijj

Z 4 = 1.96= standard normal deviate for two-tailed test based on alpha level (relates

to the 95% confidence interval level)

Zg= 0.84= standard normal deviate for one-tailed test based on beta level (relates to
the power level) = 80%

a = The probability of type I error = 0.05

[ = The probability of type Il error =0.2

Po =The proportion of virological non-suppression in clients with incomplete
adherence = 32% (3).

P1 =The proportion of virological non-suppression in clients with complete
adherence = 10% (3).
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r = The ratio of number of clients with complete adherence to incomplete adherence

=5
Therefore:
_DPo +rp,
r+1
— I}.32+5.)-<I}.1 — 0137
5+1
. _ [1.964/(5+1)0.137(1— 0.137) + 0.84,/5(0.32)(1— 0.32) + 0.1(1 — 0.1)]
Fleiss = 5(0.32 — 0.1)2
NF!EESE =27.12
27.12 || 2(5+1)

Nejoiss—ce = ——— [1+ |1+
Fieiss—ce = 2 | N 2?.12><5(u.32—u.1)]

Nrteiss—cc = 34

=34 is the number of clients with incomplete adherence

The required number of clients with complete adherence is 34x5= 170

The minimum sample size needed to get factors associated with virological non-

response in key population was 204

We used the bigger sample size 204, which was sufficient to determine both prevalence and

factors associated with virological non-suppression.

3.5 Study variables
3.5.1 Dependent variable

The dependent variable was virological non-suppression

3.5.2 Independent variables

The independent variables were socio-demographic factors like sex, age, marital status,
place of residence and clinical factors such as Body mass index, WHO clinical stage,
baseline CD4 count, disclosure status, TB co-infections, medication adherence, and viral

load count.
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3.6 Data collection

Viral load results and other socio-demographic and clinical information stated in section
3.5.2 were extracted from CTC 2 database and verified by using CTC 2 cards (appendix 1).
The CTC 2 cards are data collection tools that have been approved by the Ministry of
Health in Zanzibar and Mainland Tanzania for capturing information in HIV program in the
country. Extracted data were checked for completeness, duplication, and other errors before

being analyzed.

3.7 Data analysis

Collected data were analyzed using the STATA version 15.1. Descriptive analysis was
carried out using frequency and proportion for categorical variables and means and standard
deviations for continuous variables. Proportion of virological non- suppression was
calculated as a number of KPs with unsuppressed viral loads among all KPs with
documented viral load results after six months of antiretroviral treatment. Prevalence of
virological failure was obtained from KPs with unsuppressed viral load after enhanced
adherence support out of all KPs that received EAC. Logistic regression was used to
identify predictors of virological non-suppression. All predictors with p-value < 0.25 in the
univariable analysis were entered into multivariable analysis by using stepwise logistic

regression. A two sided p-value <0.05 were considered statistical significant.

3.8 Ethical consideration

Ethical clearance was obtained from Senate Research and Publication Committee of
Muhimbili University of Health and Allied Sciences (MUHAS). Permission to conduct
study was granted by the second vice president office, Zanzibar Health Research Institutes
(ZAHRI), Mnazi Mmoja hospital, KCMH-MAT CTC clinics and ZAYADESA. Permission
to use CTC2 database was obtained from Ministry of Health Zanzibar (Zanzibar Integrated
HIV, Hepatitis, TB and Leprosy Programme) through ZAHRI.
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Information obtained from CTC2 database was treated with utmost confidentiality and
access to information was restricted to authorized personnel only. All data were stored in a

password-protected computer and patients were identified by using study numbers.
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CHAPTER FOUR
4.0 RESULTS

4.1 Socio- demographic characteristics of the study participants

Viral load results from174 KPs were available for analysis. Of these, 106/174 (61%) were
FSW, 45/174 (26%) were PWIDs and 23/174 (13%) were MSM. The mean age of the study
participants were 33£8 years, with most of PWIDs (80%) and MSM (74%) being above 30
years of age. More than a third of all PWIDs 18/45 (40%) and MSM 9 (39.1%) were
married compared to a quarter 27/106 (25.5%) in FSW. Socio-demographic results are

shown in Table 1.

Table 1: Socio-demographic characteristics of the study participants

Variable Key population groups
FSW (n =106) PWID (n=45) MSM (n=23)
n (%) n (%) n (%)
Age (years)
<30 47(44.3) 9(20.0) 6(26.1)
>30 59(55.7) 36(80.0) 17(73.9)
Sex
Female 106(100.0) 5(11.1) -
Male - 40(88.9) 23(100.0)
Marital status
Single 79(74.5) 27(60.0) 14(60.9)
Married 27(25.5) 18(40.0) 9(39.1)
Place of residence
Urban 91(85.9) 42(93.3) 18(78.3)

Rural 15(14.1) 3(6.7) 5(21.7)
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Majority of key populations (>70%) started antiretroviral treatment in early stages of the

disease and had higher CD4 levels at the time of treatment initiation. Compliance to HIV

treatment was good in all groups except in PWIDs, in whom one-third poorly adhered to

treatment. However, non-disclosure of positive HIV status was very high among study
participants, 92% among FSW, 91% among MSM, and 78% in PWIDs. TB co-infection
was more common among PWIDs than in FSW and MSM. Additionally, most of the
PWIDs (72%) were malnourished compared to FSW and MSM. Table 2 summarizes

clinical characteristics of study participants.

Table 2: Clinical characteristics of the study participants

Key population group

Variable FSW (n =106), PWID (n =45), MSM (n =23),
n (%) n (%) n (%)

BMI

Under weight (<18.5kg/m2) 45(42.9) 31(72.1) 13(59.1)

Normal weight(18.5-25.0kg/m2)  49(46.8) 12(27.9) 8(36.4)

Over weight(>25.0 kg/m2) 11(10.5) - 1(4.6)

WHO clinical stage

Stage 1 71(67.0) 18(40.0) 13(56.5)

Stage 2 20(18.9) 14(31.1) 7(30.4)

Stage 3 13(12.3) 12(26.7) 2(8.7)

Stage 4 2(1.9) 1(2.2) 1(4.4)

Baseline CD4

<350 cells/mm3 9(9.7) 9(21.4) 4(20.0)

>350 cells/mm3 84(90.3) 33(78.6) 16(80.0)

TB co-infection

No 105(99.1) 37(82.2) 22(95.7)

Yes 1(0.9) 8(17.8) 1(4.3)

Medication adherence

Poor 10(9.4) 17(37.8) 4(17.4)

Good 96(90.6) 28(62.2) 19(82.6)

Disclosure status

No 98(92.4) 35(77.8) 21(91.3)

Yes 8(7.6) 10(22.2) 2(8.7)
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4.3 Proportion of virological non-suppression among key populations

In general, the proportion of unsuppressed key populations in Zanzibar was higher than
target set by UNAIDS. A total of 29/174 (16.7%, 95% CI: 11.8-23.0) were unsuppressed six
months after initiation of ART. Non-suppression was higher among MSM 6/23 (26.1%,
95% CI: 9.1-40.4) followed by PWIDs 10/45 (22.2%, 95% CI: 18.9-54.3) and FSW 13/106
(12.3%, 95% ClI: 27.2-63.9). The results are shown in figure 3.

30 4

261
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1 1

MSM PWID FSW
Key population groups

Figure 3: Proportion of unsuppressed FSW, PWIDs and MSM
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4.4 Proportion of KPs with virological treatment failure after enhanced adherence
counseling

Nearly half 13/29 (44.8%, 95% CI: 36.1-72.8) of all unsuppressed key populations
progressed to treatment failure. More than half of PWID (60%, 95% CI. 19.5-75.2) failed
treatment, whereas one-third of FSW (38.5%, 95% CI: 14.6-69.5) and MSM (33.3%, 95%
Cl: 30.8-51.0) failed virological (Figure 4).

70

60 -

40 -

30 -

Proportion of Treatment failure (%)

10 -

PWID FSW MSM
Key populations

Figure 4: Proportion of FSW, PWIDs, and MSM who failed treatment

4.5 Predictors of virological non-suppression among female sex workers
Poor adherence to treatment and failure to disclose a positive HIV status were significant
predictors of virological non-suppression in FSW. In multivariate analysis, the odds of

being virological unsuppressed were six times higher among FSW with poor adherence than
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in those with good compliance, OR=5.5 (95% CI: 1.4-18.6, p= 0.014). Similarly, FSW who
did not reveal their positive HIV status were five times more likely to be unsuppressed
compared to those who had disclosed their HIV status to at least one family member,
OR=4.5 (95% CI: 0.7-27.4), p= 0.004. Age, marital status, baseline CD4 count, BMI, and
WHO clinical stage were not associated with virological non-suppression in FSW. A
summary of predictors is provided in table 3.

Table 3: Univariable and multivariable analysis of the factors associated with

virological non-suppression among female sex workers

Variable Un§uppresse S_uppressed COR (95%CI) P-value aOR (95%Cl) P-value?
d viral load viral load

Age (years)

<30 5(38.5) 42(45.2) 1 1

>30 8(61.5) 51(54.8) 1.3(0.4-4.3) 0.649 1.3(0.4-4.3) 0.619

Marital status

Single 9(69.2) 70(75.3) 0.7(0.2-2.6) 0.641

Married 4(30.8) 23(24.7) 1

BMI

<18.5kg/m2 7(58.3) 38(40.9) 2.1(0.5-7.3) 0.273

18.5-25.0kg/m2 4(33.3) 45(48.4) 1

>25.1 kg/m2 1(8.3) 10(10.8) 1.1(0.1-11.2)  0.920

WHO clinical stage

Stage | 7(53.8) 64(68.8) 1 1

Stage |1 4(30.8) 16(17.2) 2.3(0.6-8.8) 0.228 1.5(0.5-4.5) 0.426

Stage 11 2(15.4) 11(11.8) 1.7(0.3-9.1) 0.557 1.6(0.5-5.5) 0.463

Stage IV - 2(2.2) -

Baseline CD4

<350 cells/mm3 1(9.1) 8(9.8) 0.9(0.1-8.2) 0.944

>350 cells/mm3 10(90.9) 74(90.2) 1

Disclosure status

No 11(84.6) 87(93.6) 2.6(0.5-14.7) 0.249 4.5(0.7-27.4) 0.004

Yes 2(15.4) 6(6.4) 1 1

Medication

adherence

Poor 4(30.8) 6(6.5) 6.4(1.5-27.2) 0.011 5.5(1.4-18.6) 0.014

Good 9(69.2) 87(93.5) 1 1

cOR=crude odd ratio, aOR= adjusted odd ratio , p-value?® = p-value for adjusted odd ratio.
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4.6 Predictors of virological non-suppression among people who injects drugs

Like in FSW, poor adherence to treatment and non-disclosure of a positive HIV status were
also independent predictors of virological non-suppression in PWIDs. In adjusted analysis
likelihood of virological unsuppression was five times higher among PWIDs with poor
medication adherence than their counterparts, OR=4.8 (95% CI: 1.7-13.3), p=0.002.
Likewise, non-disclosure of a positive HIV status significantly increased the chances of
virological unsuppression among PWIDs, OR=1.7 (95% CI: 0.7-17.4), p=0.032.
Additionally, co-infection with pulmonary tuberculosis increased the odds of virological
non-suppression four folds in PWIDs, OR=4.4 (95% CI: 0.9-22.0), p=0.073. Baseline CD4
count, BMI, WHO clinical stage, age and marital status did not influence non-suppression
in PWDIs (Table 4).
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Table 4: Univariable and multivariable analysis of the factors associated with

virological non-suppression among people who injects drugs

Unsuppressed  Suppressed AOR (95%Cl)

Variable COR (95%Cl)

viral load viral load P.value P-value?
Age (years)
<30 3(30.0) 6(17.1) 1 1
>30 7(70.0) 29(82.9) 0.5(0.1-2.4) 0.376 1.3(0.4-4.2) 0.619
Sex
Female 1(10.0) 4(11.4) 1 1
Male 9(90.0) 31(88.6) 1.2(0.1-11.7) 0.899 1.3(0.1-18.1) 0.864
Marital status
Single 7(70.0) 20(57.1) 1.8(0.4-7.9) 0.467
Married 3(30.0) 15(42.9) 1
BMI
<18.5 kg/m2 7(70.0) 24(72.7) 0.9(0.2-4.1) 0.866
18.5-25.0 kg/m2 3(30.0) 9(27.3) 1
WHO clinical
stage
Stage 1 1(10.0) 17(48.6) 1 1
Stage 2 4(40.0) 10(28.6) 6.8(0.7-69.6) 0.106 1.3(0.5-4.1) 0.577
Stage 3 4(40.0) 8(22.9) 8.5(0.8 - 88.9) 0.074 1.3(0.3-4.6) 0.724
Stage 4 1(10.0) - -
Baseline CD4
<350 cells/mm3 3(30.0) 6(18.8) 1.9(0.4-9.4) 0.453
>350 cells/mm? 7(70.0) 26(81.2) 1
TB co-infection
No 6(60.0) 31(88.6) 1 1
Yes 4(40.0) 4(11.4) 5.2(1.0 - 26.5) 0.049 4.4(0.9-22.0) 0.073
Disclosure status
No 5(50.0) 30(85.7) 2.5(1.3-18.5) 0.024 1.7(0.7-17.4) 0.032
Yes 5(50.0) 5(14.3) 1 1
Medication
adherence
Poor 7(70.0) 10(28.6) 5.8(1.3-27.2) 0.025 4.8(1.7-13.3) 0.002
Good 3(30.0) 25(71.4) 1 1

cOR=crude odd ratio, aOR= adjusted odd ratio , p-value®= p-value for adjusted odd ratio.

4.7 Predictors of virological non-suppression among men who have sex with other men
Virological non-suppression in MSM was significantly associated with poor compliance to
treatment and failure to disclose their positive HIV status. In multivariate analysis the odds
of non-suppression were five times higher in MSM with poor adherence to treatment
OR=4.7 (95% CI: 1.6-14.0) p=0.005. The likelihood of virological non-suppression



increased significantly when MSM did not reveal their positive HIV status to anyone,
OR=1.8 (95% CI: 0.5-11.3), p=0.035. Like in other key populations; age, marital status,

baseline CD4 count, BMI, and WHO clinical stage, did not predict virological non-

suppression in MSM (Table 5).

24

Table 5: Univariable and multivariable analysis of the factors associated with

virological non-suppression among men who sex with other men.

Variable Unsuppressed Suppressed COR P.value AOR P. value?
viral load viral load (95%ClI) (95%CI)

Age inyears

<30 1(16.7) 5(29.4) 1 1

>30 5(83.3) 12 (70.6) 2.8 (0.2-22.7)  0.547 1.3 (0.4-4.2) 0.619

Marital status

Single 6 (100.0) 8 (47.1)

Married - 9 (52.9) 1 -

BMI

<18.5kg/m2 3(60.0) 10 (58.8) 0.9 (0.1-7.0) 0.920

18.5-25.0kg/m2 2 (40.0) 6 (40.0) 1

>25.0 kg/m2 - 1(5.9)

WHO clinical stage

Stagel 4 (66.7) 9 (52.9) 1

Stage 2 1(16.7) 6 (35.3) 0.4 (0.0-4.2) 0.427

Stage 3 1(16.7) 1(5.9) 2.3(0.1-45.7)  0.598

Stage 4 - 1(5.9) -

Baseline CD4

<350 cells/mm3 2 (50.0) 2 (12.5) 7.0(0.6-81.7) 0.121 1.8(0.5-6.5) 0.369

>350 cells/mm3 2 (50.0) 14 (87.5) 1 1

Disclosure status

No 5(83.3) 16 (94.1) 1.3(0.1-5.9) 0.239 1.8(0.5-11.3) 0.035

Yes 1(16.7) 1(5.9) 1 1

Medication

adherence

Poor 2 (33.3) 2 (11.8) 3.8(0.4-35.,5) 0.249 4.7(1.6-14.0) 0.005

Good 4 (66.7) 15 (82.2) 1 1

cOR=crude odd ratio. aOR= adjusted odd ratio , p-value? = p-value for adjusted odd ratio.
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CHAPTER FIVE

5.1 Discussion

This study aimed to determine the extent of virological non-suppression among key
populations on first line ART in Zanzibar. We found an overall prevalence of 16.7%, higher
than UNAIDS target of less than 10%. Proportion of non-suppression was highest among
men having sex with men (26.1%), followed by injecting drug users (22.1%), and female
sex workers (12.3%). Virological treatment failure was high, occurring in nearly half of all
key populations. Poor adherence to medication and failure to disclose their positive HIV
status were significant predictors of virological non-suppression among all groups.
Additionally, co-infection with pulmonary tuberculosis was found to increase the likelihood

of virological unsuppressed among injecting drug users.

In our study, the proportion of virological unsuppressed among men having sex with men
(MSM) and people who inject drugs (PWIDs) was twice that of female sex workers (FSW).
Although all key populations are marginalized in society there is high level of
discrimination against MSM in Zanzibar (77). Lugalla J et al, (2007) found that there was a
denial about existence MSM in Zanzibar, because it is against the values of all religions on
the island (77). This may affect access to treatment among members of this group, leading
to high levels of virological non-suppression. An effective ART decreases plasma viral load
levels and enhance immune recovery (25). In this study, adherence to medication was
poorer among PIWDs than other groups, increasing the proportion of virological non-
suppression in this group. Additionally, the small size of PWIDs subpopulation on ART
may have influenced the high proportion seen in this group. Furthermore, TB co-infection
among people on ART is known to increase the chances of non-suppression due to drug
interaction (78,79). The proportion of virological non-response among FSW observed in
our study is similar to results reported in Malawi and Uganda, in which 14% and 9% of
FSW on first line ART are reported to be unsuppressed (76,80). Huet C, et al (2011) also
demonstrated high levels of virological non-suppression in Burkinafaso, where a quarter of
MSM were not virological suppressed after six months of ART (50). The proportion of
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virological non-response among PIWDs in our study is substantially lower than reported in
China (59), where 48.1% of all injecting drug users were virological non-responsive. The
small proportion of PIWDs with virological non-response in our study could be influenced

by small number of participants in our study.

We also found that half of unsuppressed key populations developed treatment failure. This
high rate of treatment failure has also been reported among key populations in South Africa,
and Malawi, where 48.2% and 55% of FSW failed virological (58,81). However in Uganda
only one-fifth (20.8%) of FSW are reported to be failing virological (80). The high failure
rate in our study could be also contributed by drug resistance mutations which we could not

assess resistance testing was done to participants.

In this study, non-disclosure of HIV positive status and poor adherence to medication were
independent predictors of virological non-suppression among all groups. HIV infected
patients are highly stigmatized in Zanzibar (77). An impact assessment reported by Lugalla
J et al ,(2007) revealed that 43% tourism sector workers would be ashamed to be seen with
a person living with HIV (PLHIV), because they believed that PLHIVs must have been
promiscuous and 37% feel that they should bear the consequences (77). This high level of
stigma in the society is a key driver of non-disclosure among key populations. Failure to
disclose a positive HIV status has also been demonstrated elsewhere to major barrier to
virological non-suppression (18,82-85). Detection of more than 1000 copies/ml of viral
RNA after more than six months of ART use is an indication of either poor adherence or
drug resistance mutations (86). Similar findings were reported in a study by Gebrezgabher
et al, (2017) that timely identification of viremia crucial to reinforcing adherence before the
development of resistance (87). In this study, tuberculosis co-infection increased the odds of
virological non-suppression among PWIDs. Pulmonary tuberculosis is one of the leading
causes of death among HIV patients on ART in sub-Saharan Africa (88).
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Previously, it has been shown that young age (below 30), having a low baseline CD4 count
(<200 cells/mm®), and being unmarried increased the risk of virological unsuppressed (27—
29). In this study, majority (64.5%) of participants were older patients, above 30 years of
age, and more than 75% had higher CD4 levels (>350 cellssmm® at the beginning of
treatment. Thus, age and baseline CD4 count were not found to be associated with failure to
achieve virological suppression. However, being unmarried increased the odds of
virological non-suppression among injecting drug users, while showing a trend to decrease

the odds in among female sex workers.

One alarming observation we found was that one-fifth of enrolled key populations did not
measure HIV viral load six months after initiation of treatment. This indicated poor
retention of key populations in care and treatment clinics. This is worrisome since a high
loss to follow up can lead to further spread of HIV and emergence of HIV drug resistance.
A similar observation has previously been reported in a systematic review, in which 20% of

FSW were reported to be lost from care and treatment clinics (89,90).

Small sizes of subpopulation groups in our study may limit our ability to generalize the
findings. Our study involved the use of secondary data, which meant we could not interview
participants or collect blood specimens. Lack of an opportunity to interview participants
limited our ability to collect more information like condom use, stigma and discrimination.
Failure to collect blood specimens restricted our ability to perform laboratory tests to
identify mutations that are associated with HIV drug resistance and to characterize HIV
strains circulating among key affected populations in Zanzibar. Additionally, missing

records also reduced the sample size in our study.

In conclusion, we found high levels of virological non-suppression and treatment failure
among key populations in Zanzibar. Poor adherence and non-disclosure of a positive HIV

status are significant predictors of virological non-suppression among key populations.
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5.2 Recommendations
We recommend the following to reduce virological non-suppression and prevent treatment
failure.
» To strength adherence counseling and encourage key populations to disclose their
positive HIV status to reduce the chances of virological non-suppression
» We should perform drug resistance tests to identify mutations that can lead to
treatment failure.
» Further studies are needed to find out reasons for high loss to follow up of key

populations at care and treatment clinics.
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