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ABSTRACT

In 2016, Kenya adopted the universal testing and treatment of people living with HIV in
line with WHO recommendations and as a fast track to achieving the UNAIDS 2030
target of 95:95:95. This “Test and start” program has been implemented for six years
with little literature on its implementation challenges at the individual level and clinical
outcomes, especially comparing to the previous period before “Test and start”. This
study compared the survivorship and viral load suppression among PLHIV who started
ART in the period before “Test and start” and after “Test and start “and also determined
the factors associated with survivorship among PLHIV. A retrospective cohort study
design was used to study PLHIV aged more than 15 years and started on ART in the
periods of April to August 2016, and April to August 2017, then followed up for 24
months. Primary outcomes were death or loss to follow up. Kaplan-Meier survival
methods were used to describe time to primary outcome. Cox proportional regression
analysis was used to determine features associated with poor clinical outcomes. In this
study, 786 patients (470 pre “Test and start” ”, and 316 in the “Test and start” cohorts)
were enrolled. At 24 months after recruitment, retention rates for the pre and after “Test
and start” groups were similar at 68% and 64% respectively (absolute difference: -4.0%,
95%CI -11-3.1, P=0.27). In mulivariable regression model, the “Test and start” group
showed no significant effect on risk of poor outcomes (aHR=1.17, 95% CI=0.89-1.54).
Of the 240 with poor outcomes, 102 out of 316 (32%) and 138 out of 470 (29%)
occurred among the “Test and start” group and pre “Test and start” patients respectively.
Increasing age (aHR=0.98, 95% CIl =0.97-0.99), formal employment (aHR=0.42,
95%CI=0.23- 0.76) and not being employed (aHR=0.53, 95% CI=0.34-0.81) were
associated with lower risk of poor outcomes. The risk of poor outcomes was higher
among males compared to female patients (aHR=1.37, 95%CI=1.03—1.82), and among
divorced/separated patients compared to the married (aHR= 1.44, 95%CI= 1.04—1.99).
Among 274 patients with a viral load reading at month 6 after starting ART, 15 (9.9%)
were unsuppressed (VL>1000 copies /ml) in the pre “Test and start” group while 12
(9.8%) were unsuppressed in the after ‘“Test and start” group. The proportion of viral
load suppression was not significantly different (P=0.95) in the two cohorts with similar
findings found at 12 and 24 months. The viral load suppression rates, retention and
attrition patterns for the “Test and start” cohort was comparable to those started on ART
before “Test and start”. Patients who are males, young, divorced/separated, with poor
socio-economic status had higher risks for poor clinical outcomes. Therefore, the “Test
and start” program is as effective as the previous policy in clinical outcomes and should
be continued as the early ART treatment averts severe morbidity and mortality as
outlined in previous studies.



CHAPTER ONE
INTRODUCTION
1.1 Background Information

Significant progress has been made in the fight against HIV/AIDS with over 21.7
million people living with HIV (PLHIV) being on Anti-Retroviral Therapy (ART) out of
the 36.9 million People Living with HIV globally (UNAIDS, 2018). Majority of the
People Living with HIV are in Eastern and Southern Africa accounting for 53% (19.6
million) of the global burden, with about 1.5 million being Kenyans (National AIDS
Control Council-NACC, 2018). Among 19.6 milion PLHIV in Eastern and Southern
Africa at the end of 2017, 81% [64-95%] were aware of their HIV status; about 12.9
million (66%) PLHIV in the region were accessing antiretroviral therapy, and the
estimated percentage of PLHIV who achieved viral suppression was 52% in 2017 in the
region and 56-60% in Kenya (UNAIDS, 2018).

The uptake of ART accelerated in the recent six years due to increased access to ART as
a result of the World Health Organization (WHO) guideline released in 2015 (World
Health Organization, 2015) to countries for treatment of all HIV infected people with
Highly Active Anti-Retroviral drugs (HAART) irrespective of their CDs+ levels or
WHO stage. Kenya adopted the guidelines in July 2016 with a campaign conducted to
initiate ART to all the PLHIV who were in care but not started on ART (Ministry of
Health - MoH, 2016). The coastal counties began implementing the guidelines after
September 2016 after relevant capacity building of health care workers was done and
adequate commodities made available. By March of 2017, all the clients in Mombasa,
Kilifi and Kwale Counties who were on care had been started on ART. Newly identified
PLHIV were immediately started on ART as per the new guidelines as soon as they were
identified and adequately prepared to continue with treatment. The new guideline was
famously referred to as the “Test and start”. Prior to the “Test and start”, the National
AIDS and STI Control Program(NASCOP) guidelines of 2014 (NASCOP, 2014) were



in use which required only PLHIV who met one or more of the following criteria to be
started on ART: pregnant or breastfeeding women, children below 10 years, people with
CDs4 <500 cells/ml, WHO stage 3 or 4, TB/HIV co-infection and Hepatitis B co-
infection. PLHIV who did not meet the above criteria were enrolled in HIV care and
support programs. The package of services for these clients included Positive Health,
Dignity and Prevention (PHDP), screening for and treatment for opportunistic
infections, prophylaxis for opportunistic infections, screening and treatment for non-
communicable diseases, screening for mental health conditions and nutritional services.
With the “Test and start” ”, all PLHIV are offered the above package including anti-
retroviral therapy (ART).

Evidence from various studies support the provision of ART to all PLHIV which
prolongs and improves the quality of life among PLHIV, as well as reducing
transmission of HIV from those infected to their HIV negative partners. In the U.S.A
and Canada, a study done between 2000 and 2007 among 22,937 PLHIV aged above 20
years on ART, contributing to 82,022 person years and 1622 deaths, reached a
conclusion that “a 20-year-old HIV-positive adult on ART is expected to live into their
early 70s, a life expectancy approaching that of the general population (Samji et al.,
2013). Based on scientific evidence that was available then, a mathematical model by
Granich et al.,(2009) on universal voluntary HIV testing with immediate antiretroviral
therapy as a strategy for elimination of HIV transmission, showed that immediate ART
for those identified as HIV positive would reduce HIV associated mortality to less than 1
case per 1000 and reduce HIV prevalence to less than 1% from the high of almost 5% in
most Sub-Saharan Africa countries in 2009. A prospective cohort study by Donell et al.,
(2010), with 3,381 African sero-discordant couples followed up for a period of 24
months, showed a 92% reduction in transmission rates in the group who were on ART
compared to those who were not on ART with transmission rates of 0-37 per 100
person-years and 2-24 per 100 person-years respectively. In Uganda, a study by
Reynolds et al., (2011), showed that zero HIV transmission occurred among 32 sero-
discordant couples in which the HIV-1 index partners started ART followed up for 53.6



person-years. These studies promoted the argument of using HAART as prevention to

end the HIV epidemic.

The TEMPRANO ANRS 12136 study (“A Trial of Early Antiretrovirals and Isoniazid
Preventive Therapy in Africa,” 2015) and the Strategic Timing of Antiretroviral
Treatment (START) study; Solomon, et al., 2008) provided further important evidence
to support universal ART by demonstrating better clinical outcomes in HIV
asymptomatic patients who start ART at an early stage of their disease, when CDas+ cell
counts are above 500 cells per cubic millimeter. The two studies had viral suppression
rates of >80%, with reduced incidence of Tuberculosis and other opportunistic
infections, and significant lowering of the risk of death. These two cohort studies
supported the provision of ART to all PLHIV because of the benefits to the PLHIV, and
not just for reducing transmission of HIV. With the adoption of the “Test and start”, new
evidence was thus needed on its implementation successes, challenges and the individual

factors that are associated with attrition and viral load suppression.

This study evaluated the effectiveness of the “Test and start” program in eighteen (18)
facilities spread across three (3) coastal counties (Mombasa, Kilifi, and Kwale of Kenya,
and provides evidence on implementation success, clinical outcomes and factors

associated with attrition and viral load suppression.
1.2 Statement of the problem

HIV was the 2" leading cause of Disability adjusted life years (DALYS) globally in
2019 after road injuries accounting for 4.8% of all DALYs (Abbafati et al., 2020).
PLHIV started on ART immediately after being diagnosed to be HIV infected have
minimal time to go through the grieving cycle to accept their condition and develop
coping mechanisms before they are started on ART. The immediate ART treatment does
not give them adequate time to develop social support systems to support their
adherence to clinical appointments, taking of drugs or making necessary lifestyle

adjustments to allow them take their drugs on time (Horter et al., 2017a). While



treatment preparation counseling is done just like it was before “Test and start” period,
the lack of adequate time to grieve, develop support systems and lifestyle adjustments
could have a negative impact on adherence to ART and clinical appointments,
consequently leading to poor retention patterns, as well as clinical outcomes including
viral load suppression (Farouki et al., 2016; Domercant et al., 2017; Horter et al.,
2017b; Ahmed et al., 2018; Iwuji et al., 2018). Since the “Test and start” program was
implemented, its effectiveness has not been studied widely and there exists limited local

literature on its impact on clinical outcomes.

The individual factors associated with attrition have been studied and documented for
PLHIV who started ART in the period before “Test and start”(Hodgson et al., 2014;
Layer et al., 2014; Forhan et al., 2017). However, it is not known whether the same
factors apply to the PLHIV who started ART in the “Test and start” period or not. There
are limited local studies on the effectiveness of the “Test and start” program and the
individual factors associated with clinical outcomes. This means that there is limited
local evidence to inform policies and programmatic decisions which would lead to better
implementation of the “Test and start” program in the Coastal region of Kenya and
consequently have improved clinical outcomes among PLHIV on ART in the “Test and
start” period. In the absence of local studies on the above, programs will rely on
literature from other regions and countries which may not be entirely applicable to the
Coast region given its unique population that highly values religion and local traditions,

thus may lead to inaccurate programmatic and/or policy decisions.
1.3 Justification of the study

The “Test and start” program has been implemented for six years now. Globally there is
limited literature on its implementation especially on patient experiences and clinical
outcomes compared to the period before “Test and start” . Locally, there are no
published studies on the retention patterns, uptake of key components of the standard
package of care like viral load monitoring and analysis of the individual factors

associated with retention/attrition among clients started on ART during the ‘“Test and



start” era. This study provides data on censorship (death and loss to follow up) and
retention patterns, clinical outcomes and an analysis of individual factors associated with
censorship among clients started on ART in the “Test and start” period. Additionally,
there is little literature on the attrition and retention patterns for PLHIV on ART from
facilities in the Coast of Kenya and what factors are associated with attrition/retention
and viral load suppression. This study provides updated data and literature for the Coast
region which will inform programmatic decisions and improve patient outcomes leading
to the achievement of the 2030 UNAIDS 95:95:95 for HIV epidemic control and the 3"
Sustainable Development Goal of ensuring healthy lives and promote well-being for all

at all ages.
1.4 Research Questions

I.  What are the viral load suppression rates for cohorts of people living with HIV
started on anti- retroviral therapy before and after implementation of “Test and
start” in Mombasa, Kwale and Kilifi counties?

ii.  What are the survivorship patterns at every 3 months for 24 months for cohorts
of people living with HIV started on anti- retroviral therapy before and after
implementation of “Test and start” in Mombasa, Kwale and Kilifi counties?

iii.  What are the individual level factors associated with survivorship among people
living with HIV started on anti- retroviral therapy before and after
implementation of “Test and start” program in Mombasa, Kwale and Kilifi

counties?
1.5 Objectives
1.5.1 Broad Objective

To determine the clinical outcomes of the “Test and start” programme among people

living with HIV on anti- retroviral therapy in Mombasa, Kwale and Kilifi counties.



1.5.2 Specific Objectives

I.  To determine the viral load suppression rates among cohorts of people living
with HIV started on anti- retroviral therapy before and after implementation of
“Test and start” program in Mombasa, Kwale and Kilifi counties.

ii. To determine the survivorship patterns at every 3 months for 24 months for
cohorts of people living with HIV started on anti- retroviral therapy before and
after implementation of “Test and start” program in Mombasa, Kwale and Kilfi
counties.

iii. To determine the individual level factors associated with attrition/survivorship
among people living with HIV started on anti- retroviral therapy before and after
implementation of “Test and start” program in Mombasa, Kwale and Kilifi

counties
1.6 Null Hypothesis

The survivorship patterns and viral load suppression in cohorts of people living with
HIV started on antiretroviral therapy before and after implementation of “Test and start”

are similar.

1.7 Alternate Hypothesis

The survivorship patterns and viral load suppression in cohorts of people living with
HIV started on antiretroviral therapy before and after implementation of the “Test and

start” are not similar.
1.8 Conceptual Framework

The attrition, retention and wviral suppression are influenced by individual socio-
demographic, socio-economic and clinical factors (Ware et al., 2013; Forhan et al.,
2017). From the earlier studies, age, gender, marital status, economic status, religion,

education level, employment status, co-morbidities and under —nutrition (independent



variables) have been argued to either influence or not influence retention, attrition and

viral suppression (dependent variables) and will be tested (Figure 1.1).

[Socio-demographic factors\
o Age
e Gender/sex ——
e Marital Status

- /
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- J
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\_

~

J

Independent Variables

Dependent Variables
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CHAPTER TWO
LITERATURE REVIEW
2.1 Introduction

With  scale up of the uptake of ART in the last decade in Eastern and Southern Africa
which accounts for 53 % of the global HIV burden (19.6 million out of 36.9 million)
(UNAIDS , 2018), there arose the need to address emerging issues such as dealing with
retention/attrition in HIV programs(Geng, et al., 2010). The aim of HIV treatment is to
increase the longevity of life for PLHIV to that of non-infected individuals, improve
their health status and quality of life by reducing morbidity from HIV or associated

infections and/or conditions.

The WHO guidelines of 2016 (WHO, 2016) outlined the goals of HIV treatment as;
maximally and durably suppress plasma HIV RNA, restore and preserve immunologic
function, reduce HIV-associated morbidity, prolong the duration and quality of survival
and prevent HIV transmission. To achieve the above goals, clients on ART must be
retained on treatment and monitoring done using appropriate technology to ascertain
viral suppression. Programs have used viral suppression, retention rates and attrition
rates to measure the extent to which clients on ART continue treatment as some of the
main indicators of the success of HIV programs (U.S. President’s Emergency Plan for
AIDS Relief, 2019; (UNAIDS, 2021). While retention, attrition and viral load
suppression are influenced by health system and community level factors in addition to
individual level factors, this study focusses on individual level factors especially for the

“Test and start” period.
2.2. “Testand start” Program

Based on evidence from studies that ART reduces transmission of HIV (Granich, et
al.,2008; Donrell et al.,, 2010; Reynolds et al., 2011; Kumarasamy et al., 2016),
suppresses HIV RNA from replicating (McMahon et al., 2013; Boender et al., 2015) and



leads to better clinical outcomes than delayed ART (Insight study Group, 2015;
Temprano ANRS 12136 Study Group, 2015), universal ART for all PLHIV was
adopted. ART also reduces the incidence of opportunistic infections which are the major
causes of morbidity and mortality among PLHIV (Low et al., 2016). Following the
above and more evidence, the World Health Organization released guidance on starting
ART to all PLHIV immediately after HIV diagnosis(WHO, 2015) which came to be
commonly referred to as the “Test and start” * program (Forhan et al., 2017;Pell et al.,
2018). In a South African model, it was estimated that immediate ART would lead to an
estimated decline of 3.3 million infections, 3.5 million deaths, 25.7 million DALYS, and
$10 billion over 40 years, as compared with CD4 count ,350 cells/smm3(Granich et al.,
2012).

Before implementation of universal ART, some critics (Kulkarni et al., 2013) opined
that a safe, feasible, and effective test-and-treat implementation was possible but needed
well thought out research and community engagement. For the success of “Test and
start”, the health systems have to be ready to offer universal HIV testing and ART to all
the HIV infected people and put in place adherence and retention strategies in order to

achieve the 3495 suppression goal (Karim et al., 2015).

Linkage to care and ART was identified as a key challenge to universal test-and-treat in
the TasP cluster-randomized trial in rural South Africa (Farouki et al., 2016). Factors
that were associated with poor linkage included being young, more educated, new HIV
diagnosis, not knowing anyone who is HIV positive, and more distance between their
home and the ART clinic (Iwuji et al., 2018).The same study found that ‘“Test and start”
was not associated with poor adherence or poor viral load suppression. However, Pell et
al., (2018) cited retention as the main challenge among PLHIV started on ART under

the “Test and start” program.



2.3 Definition of Clinical Outcomes
2.3.1 Retention, attrition and viral suppression

Studies across countries have used the terms ‘“retention” and “attrition” to mean the
opposite of each other. However, the definition of these terms has differed among
authors. In Kenya, Hassan et al., (2015) defined attrition as a state where “individuals
who were either reported dead or lost to follow up (LTFU), > 180 days (6 months) late
since the last clinic visit” while Zechariah et al., (2011) defined “attrition” as ‘“a
situation where a month or more has passed since the last scheduled appointment date”.
A systematic review of program reports and studies in Sub Saharan Africa defines
“attrition” as discontinuation of ART for any reason, including death, loss to follow-up
(LTFU), and stopping ARV medications (Rosen et al., 2007 ; Fox & Rosen, 2016). An
observational study done by Chi et al., (2011) in 19 countries covering 111 facilities and
representing 180,718 patients, recommended the adoption of >180 days since the last
clinic visit as a standard LTFU definition. This study sought to establish the best-
performing definition of LTFU to accurately report the status of clients as either active

or lost to follow up.

Clients who undergo attrition from ART can be classified into four categories: 1) Lost to
follow-up - those that don’t appear for scheduled appointments or medication pick up for
a specific time; 2) Deaths -clients who die after staring ART treatment; 3) Transfer out -
clients who for any reason take their medication pick up and clinical appointments from
a different site other than where they started” and 4) Discontinued - taking ART
although client is still in care (Rosen et al., 2007). Clients who are confirmed and
documented to have moved to another site are retained on ART and therefore removed

from the number of those under attrition.

An NGO supported program in DRC Congo defined “retention” in their ART program
as any visit to the clinic (for a clinical visit, or laboratory monitoring, or for drug refill at

the pharmacy) in the 4 months prior to “today’s” date (Koole et al., 2012). In their study
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conducted in Malawi and Kenya, Zachariah et al., (2011c) defined “retention” as
“patients alive and on ART, alive in the preparatory phase and still on follow up, or
formally transferred out to another facility. They defined “attrition” as “a situation
where a month or more has passed since the last scheduled appointment date”, where the
client could be dead or stopped treatment. In conducting a meta-analysis of 32
publications reporting on 33 patient cohorts (74,192 patients in 13 countries) from Sub-
Saharan Africa, Rosen et al., (2007) defined “retention” as a state where patients are
known to be alive and receiving highly active ART at the end of a follow- up period.
While the general principle is similar among all studies and programs, the duration and
methods of establishing retention may vary from study to study, and from country to
country based on their in-country policies, guidelines and donor requirements
(UNAIDS, 2005; PEPFAR, 2017).

According to WHO, a key goal of HIV treatment is to suppress plasma HIV RNA to
<1000 copies/ml (Bennett et al., 2008), which is termed as “Viral Suppression”.
Typically, viral load suppression is achieved within 3-4 months with good adherence
after initiation of HAART. While viral load suppression is a measure of the success of
ART treatment for the individual, cohort level viral suppression rates are used to
measure the success of HIV programs. Viral suppression rates for cohorts can be
measured in two ways; having the number of individuals achieving viral suppression
divided by all the HIV positive clients started on ART in the cohort period known as
Intention to treat population, or by the clients alive and on ART from the cohort known
as On treatment population (Elliott et al., 2019). Using data from the Kenya AIDS
Indicator Survey 2012 (KAIS, 2012), Cherutich et al. (2016) described population level
viral suppression as the total number of HIV infected people in an area used as the
denominator and those achieving viral suppression as the numerator. While this is in line
with the definition of the 37 90 of the UNAIDS 2020 goals (Joint United Nations
Program on HIV/AIDS, 2014) which uses population level denominators, it is difficult

to measure unless during a survey or census which are expensive to carry out. The viral
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load suppression rates across many regions in Kenya range from 70% to 92%

(httpsy//viralload. nascop.org/partner).

2.3.2 Predictors of Attrition

For the last two (2) decades that HIV programs have been in operation across the globe,
several studies have documented the factors associated with attrition for clients who
were on care and those on ART. These factors included sex (male sex), age (<35 years
and old age), socio-economic status, advanced HIV disease, malnutrition, active TB
disease, history of non-adherence to ART among others (Cornell et al., 2009; Geng, et
al., 2010; Zachariah et al., 2011a; Zachariah et al., 2011b; Fox & Rosen, 2016).

A rural medical center in South Africa recorded retention rates of 65% (476/735) with
mortality (171/259, 66%) being the main cause of attrition. Most attrition occurred soon
after initiation of ART with one in 5 persons not on care three months after start of
treatment (Barth et al., 2011). A prospective cohort study in Uganda that followed
clients started on ART in 2004 and 2005 for 10 years reported retention of 72%
(401/559), with death being the largest cause of attrition at 80% (127/158), 63% (n =
80) of the deaths in the first year of HIV therapy (Flynn et al., 2017).

A study done in Thyolo in Rural Malawi and Kibera in Nairobi, Kenya (Zachariah et
al., 2011c) compared the retention and attrition during preparation phase and after start
of ART with 11,309 and 3,633 clients being reviewed in the two sites respectively. In
Malawi, 8421 (74%) of the 11,309 were on ART while 2792 (77%) of 3633 were on
ART in Kibera, Kenya. The attrition rates in the two sites were comparable, with
significant attrition occurring in the preparation phase. The risk factors for attrition were
cited as male sex, age <35 years, advanced HIV disease and malnutrition. A
retrospective cross-sectional study of program data in primary health centers in Kibera,
Kenya (Zachariah et al., 2011b) corroborated the above risk factors but also identified
active TB, severe bacterial infections and prolonged unexplained fevers as other

additional factors associated with loss to follow up. While the studies give some insight
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into the risk factors for attrition, the fact that they were done in only two settings run by
NGOs means that the sites might be well resources compared to most HIV clinics make

the findings not generalizable.

A study done in Kilifi District Hospital in Kenya provided more local data on attrition
in the Coast of Kenya which covers the area of focus for this study. The retrospective
cohort study analyzed data for PLHIV who were started on ART between 2001 and
2008 when the eligibility criteria for ART was CDs <350 copies/ml (Hassan et al.,
2015). Of the 928 adults enrolled and followed up for 2 years, 620 (69%) were retained
and on active follow up, 55 (5.9%) were reported dead and 253 (27.3%) were lost to
follow up. While the attrition rates are comparable to other studies done elsewhere in
Kenya; (Rosen et al., 2007; Ekstro et al., 2009; Zachariah et al., 2011), the contribution
of mortality to attrition is remarkably low at 5.9% in this local study. Pre-ART clients at

the same facility showed similar attrition rates as ART clients (Hassan et al., 2012).

Socio-economic status has been argued to be a factor contributing to loss to follow up.
Cornell et al., (2009) averred that having some monthly income was protective against
LTFU at 1 year on ART in a South African study. Other studies concurred with the fact
that socio-economic factors contributed to attrition (Cristina et al., 2009; Elvin et al.,
2010). History of non-adherence to ART was associated with loss to follow up and
mortality (Karcher et al., 2007). Lower pre-ART CDs+ T-cell count, older age, low
blood pressure, and a central nervous system syndrome at the last clinic visit predicted
deaths, hence attrition (Elvin et al., 2010; Fenner et al., 2011). According to country
data reported to UNAIDS, even though the ratio of men to women living with HIV is
1:2, more men die of HIV (UNAIDS, 2018).

2.3.3 Predictors of Viral Suppression

Even though adherence to ART and drug efficacy are known to be the main predictors
for viral suppression, there are other factors that directly or indirectly contribute to viral

load suppression.
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In a descriptive study by Jobanputra et al., (2015) using laboratory data from the
national ART database in Swaziland, being a child or adolescent, having a recent CDa+
<350 cells/ml or a previous viral load between 1000 and 50,000 copies/ml were more
likely to be associated with viral unsuppression. Barth et al. (2011) in a retrospective
observational study in a rural site in South Africa, found male gender, low BMI and low
CDs+ count at intiation to ART to be predictive of non-suppression among clients on
ART. In the SEARCH study (Petersen et al., 2017), a community level cohort study
done in Kenya and Uganda, found male gender, being young (15-24 years) and not
having a formal employment to be associated with non-suppression. The influence of
gender on treatment outcome has been controversial with some studies suggesting male
gender to be at risk of poor outcomes (Laurent et al., 2006; Chen et al., 2008; Barth et
al., 2011) while others did not find any significant difference among the genders
(Hacker et al.,2004; Laurent et al., 2006; Nicastri et al., 2007; Cornell et al., 2009).
Program data from Afya Pwani project which provides ART services to the Coast region
in Kenya, does not show any significant differences in the viral load suppression and

clinical outcomes among men and women (https:/viralload.nascop.org/partner).

Recent data after the universal “Test and start” policy suggest the retention has not
improved. In Democratic Republic of Congo, the retention rate was 77% after two years
of starting ART following the adoption of test and treat policy (Id et al., 2022). The
same study found higher rate of attrition after the adoption of the universal test and treat
policy. Another cohort study in Masaka, Uganda, found PLHIV starting ARTs within
seven days of HIV diagnosis had higher risk of lost to follow-up (Kiwanuka et al.,
2020). Systematic reviews report varying interventions to improve retention on care but
with mixed outcomes (Muhula et al., 2022).

2.4 Research Gaps

Most all the literature available provides data for only clients who started ART before
the “Test and start” era. Apart from linkage, adherence rates and viral suppression which

were studied in one South African study, retention/attrition and other parameters
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affecting PLHIV in the “Test and start” era have not been studied. Additionally, local
literature on factors associated with attrition/retention among PLHIV started on ART in
the “Test and start” period is non-existent. This study aimed at filling these gaps and
provide literature for decision-making.
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CHAPTER THREE

MATERIALS AND METHODS

3.1 Study Sites

This study was done in eighteen (18) sites in three (3) coastal counties of Kenya; namely
Mombasa, Kilifi, and Kwale and involve the six (6) public health facilities with the
highest number of clients started on ART in the April to August 2017 period in each of
the counties. The study sites were Kilifi County Referral Hospital, Malindi Sub County
Hospital, Mariakani Sub County Hospital, Gede Health Centre, Muyeye Health Centre
and Oasis Medical Centre in Kilifi County; Coast General Teaching and Referral
Hospital, Tudor Sub County Hospital, Port Reitz Sub County Hospital, Likoni Sub
County Hospital, Kongowea and Mikindani Health Centres in Mombasa County while
in Kwale County | had Msambweni County Referral Hospital, Kwale Sub County
Hospital, Kinango Sub County Hospital, Kinondo Kwetu Community Dispensary,
Mkongani and Diani Health Centres. As earlier outlined, there is limited literature on
factors associated with clinical outcomes for PLHIV on ART in the three (3) counties
and no studies on the effectiveness of the “Test and start” program in the same counties.
The six (6) public health facilities in each county with the highest number of clients
started on ART in the April to August 2017 period are also referral sites for their

counties and therefore gave a representation of PLHIV from all corners of the counties.

3.2 Study Design

This was a retrospective observational cohort study in which attrition, retention and viral
load data for two cohorts of PLHIV was collected retrospectively, analyzed and
compared. The first cohort was for those who started ART in the period of April to
August 2016 before Kenya implemented the WHO recommendations of treating all HIV
positive people with Highly Active Retro-viral drugs (HAART). The second cohort was
of those started on ART in the period of April to August 2017 after the “Test and start”
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guidance was implemented. The data for the period between the two cohorts was
assumed to be unreliable since the old clients who had not started ART based on the

recommendations of the old guidelines were being transitioned to the new guidelines.

3.3 Study Variables

In this study, the dependent variables were clinical outcomes which were measured
using attrition, retention, and viral load suppression. Retention was defined as a state
where patients were known to be alive and receiving ART at the end of the follow- up
period (Rosen et al., 2007), in this case every 3 months for 24 months after starting
ART for both cohorts. Attrition was construed to have occurred in both cohorts if a
client discontinued taking ART for any reason, including death and loss to follow-up.
(Rosen et al 2007; Fox & Rosen, 2016). The NASCOP definition of viral load
suppression was applied which is a state at which the HIV RNA is not detectable in
blood or below 1000 copies/ml (NASCOP, 2018). Viral Load suppression rate was
calculated as a proportion of clients in the cohorts who had HIV RNA of <1000
copies/ml and those with less than the lower detection limit (LDL) out of all those who

had a viral load test done.

Socio-demographic factors (age, gender/sex, and marital status), socio-economic factors
(education level, employment status, and economic status) and clinical factors (WHO
stage, ART regimen, nutritional status and opportunistic infections) were the

independent variables in this study.
3.4 Study Population

All people living with HIV initiated on ART in the periods April to August 2016 and
April to August 2017 and recorded in the ART register formed the sampling frame for
the study (Table 3.1).
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Table 3.1: Public health facilities in the three counties included in the study and
number started on ART in 2016 and 2017

County Study site Number started on ART
ApriAug  April-Aug Total
2016 2017
Kilifi Kilifi County Hospital 180 91 271
Malindi Sub County Hospital 167 120 287
Muyeye Health Centre (Municipal) 110 106 216
Oasis Medical Center 62 40 102
Mariakani Sub-County Hospital 65 24 89
Gede Health Centre 62 44 106
Kwale Diani Health Centre 49 58 107
Kinondo Kwetu Community Dispensary 133 102 235
Kinango Sub County Hospital 31 49 80
Msambweni County Referral Hospital 44 39 83
Kwale Sub County Hospital 34 30 64
Mkongani Health Centre 46 15 61
Mombasa Likoni District Hospital 157 273 430
Kongowea Health Centre 89 62 151
Tudor District Hospital (Mombasa) 145 148 293
Mikindani Health Centre 59 76 135
Port Reitz Sub County Hospital 108 69 177
Coast Province General Hospital 82 150 232
Total 1623 1496 3119

3.4.1 Inclusion criteria

Participants included in the study met the below criteria:

I.  HIV positive and started on ART in the periods of April to August 2016 and
April to August 2017.
ii.  Age > 15 years old at the time of ART initiation.
ii. At least 24 months had elapsed from the time they were started on ART at the
start of this study.
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3.4.2 Exclusion criteria

e Patients whose files were missing bio data.
3.5 Sample Size Determination

The sample size was estimated on the basis of having statistical power to show
significantly higher hazard of LTFU among the test and treat patients compared to the
delayed treatment as was shown in a South African Cohort (adjusted Hazard ratio of
1.58) (Hirasen et al., 2020). The proportion of LTFU among HIV patients was estimated
to be approximately 30%: it was 33.6% in Kilifi, Kenya (Hassan et al., 2012) and 34%
in Nigeria(Stafford et al., 2019).

Assuming a LTFU of about 30%, a two-tailed alpha of 0.05, with statistical power
>80%, a sample size of at least 600 (300 in each cohort) HIV patients was enough to
show a 58% higher risk of LTFU among the HIV patients starting ARTs under test and
treat policy (@HR 1.58) with 207 expected LTFUs. However, because of the long follow-
up of 24 months, 786 patients were recruited(316 for “Test and start” and 470 for the
pre-"Test and start” group)(Schoenfeld, 1981). During data collection, patients that had
been sampled to be in the “Test and start” period were found to have started ART in the
pre “Test and start” period due to errors done in information entry into ART registers. It
was decided to classify them correctly in the pre “Test and start” group hence the higher
sample size in that cohort. Since higher numbers also provides more strength to the
evidence generated by a study, it was opted to include the study participants in the
analysis. (Table 3.2)
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Table 3.2: Number of study participants whose data was collected per study site in

Mombasa, Kwale and Kilifi Counties

Sample study participants per

facility
County Study site Pre-"Test “Test and Total
and start” start”
cohort cohort sample
Kilifi Kilifi County Hospital 53 34 87
Malindi Sub County Hospital 36 50 86
Muyeye Health Centre 24 40 64
Oasis Medical Centre 17 31 48
Mariakani Sub-County Hospital 19 6 25
Gede Health Centre 11 11 22
Kwale Diani Health Centre 11 8 19
Kinondo Kwetu Community Disp. 24 19 43
Kinango Sub County Hospital 7 7 14
Msambweni County Referral Hosp.
7 6 13
Kwale Sub County Hospital 6 6 12
Mkongani Health Centre 9 2 11
Mombasa Likoni District Hospital 59 17 76
Kongowea Health Centre 30 13 43
Tudor District Hospital 35 25 60
Mikindani Health Centre 18 11 29
Port Reitz Sub County Hospital 46 11 57
Coast Province General Hospital 58 19 77
Total 470 316 786

3.6 Sampling techniques

Multi-stage sampling was applied with age bands of ten (10) years being used to stratify
the study population at each study site (Figure 3.1) and a probability proportional to size
sampling applied to each age band started on ART in the periods of April to August
2016 and April to August 2017. Random sampling using lottery method was applied
within the age bands (Table 3.3).
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Table 3.3: Age stratification in sampling and data collection

Age stratification used in sampling and eventual data collected

Sample size calculated per age Data collected per age band

band
Pre “Test and  Test and treat Pre “Test and  Test and treat
Age band Start” cohort  cohort Start” cohort  cohort
15-24 45 45 65 48
25-34 117 110 178 117
35-44 84 91 124 94
45-54 37 38 65 40
>55 17 16 38 17
Total 300 300 470 316

3.7 Data collections tools

Quantitative data was collected using a quantitative data collection tool (Appendix II)
designed in excel worksheet to capture both dependent and independent variables. This
tool was uploaded in an online Open Data Kit (Kobocollect®) to reduce errors in data
collection and entry. The tool captured individual level variables such as patient unique
number, gender, date of birth, marital status, entry point, registration date, date of HIV
diagnosis, start of ART date, ART regimen, WHO stage at entry, opportunistic
infections presence at HIV diagnosis and nutritional status.

3.8 Pre-testing of data collection tools

The quantitative data collection tool described above was pre-tested at Moi County
Referral Hospital in Voi, Taita Taveta County, which has similar characteristics to the
selected study sites. Reliability and validity were established by triangulation and having
three different research assistants collect data for the same clients and comparing the

responses for consistency. This process showed that many errors in data collection and
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entry occurred which informed the translation of the data collection questionnaire to an

online Open Data Kit (Kobocollect®) to reduce the errors.
3.9 Data collection procedure

Data collection commenced after approval of the research proposal by the Jomo
Kenyatta University of Agriculture and Technology (JKUAT) and ethical clearance
from the Pwani University Ethical Review Committee (Appendix IV). Permission was
also sought from the County Health Departments of Mombasa, Kilifi and Kwale to
collect data from the facilities (Appendix IlI). Pre-visits were done to facilities to
explain the research to the head of the facilities and introduce the research assistants and
share a schedule for data collection. Research assistants were trained on the data
collection tools, handling of data, research ethics, privacy and confidentiality of patients’
data.

Quantitative data was extracted from ART registers and patient files in the selected
facilities using a data abstraction tool (Appendix Il) translated in the online Open Data
Kit (Kobocollect®), downloaded and stored in Microsoft excel database then backed up
externally. Patient names were hidden from the point of collection and coded to ensure
there is no subject identifiable information. The study team reserve the rights to edit the
reports generated from the study and measures were put in place to ensure data cannot
be altered. The exclusive rights to reuse or publish research data was retained by the

principal investigator.
Data collection process involved the following steps;

(1) Getting the patient files for the study participants sampled above,

(2) Entering the county name, facility name, patient unique number, gender, date
of birth, marital status, entry point, registration date, date of HIV diagnosis,
start of ART date, ART regimen, WHO stage at entry, opportunistic infections

presence at HIV diagnosis, nutritional status. In the subsequent data collection
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points, comorbidity/opportunity infection present, nutrition status, whether
active or lost to follow up and viral load results if available.

(3) If any bio data information was missing, the client was called, given
explanation about the study, written consent sought if nearby (if far away,
verbal consent) to participate in the study and the missing information
collected directly from hinvher.

(4) All the viral load results for each client and the date was taken and recorded.
If missing in the file but clients reports to have had the test, the results in the
national viral load/EID dashboard was checked.

Measures were put in place to ensure data confidentiality. All electronic data was
protected with a password, access limited to the research team. Hard copies of the data

were also kept in lockable cabinets.
3.10 Data management and analysis

Study data were extracted from patients’ records using standard questionnaire designed
on Open Data Kit (Kobocollect®) and exported to STATA Version 16.1 (College
Station, Texas 77845 USA) for analysis. Continuous variables were assessed for outliers
by plotting visual aids like histogram, scatter plots and g-q plots for assessing normality.
Outliers and illogical variables were flagged and corrected by checking correct values in
patient records. Viral loads were classified as suppressed for patient with either
undetectable or viral load <1000/ml and unsuppressed for patient with viral load >
1000/ml. Body Mass Index (BMI) was calculated as weight (Kg) divided by square of
height in metres and grouped following WHO classification: <18.5, 18.5 to 24.9, 25.0 to
29.9 and >30.0. Data was assumed not to be missing at random, an exira category
‘missing’ was added to each variable to ensure all patients were included in the

regression models.

Continuous variables were reported as means (xSD) or medians, depending with the

underlying distribution. Categorical variables were reported as counts with their
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respective percentages. The study main exposure was a binary variable classified as
patients who were diagnosed with HIV and started on ARTs before the policy of “Test
and start” was introduced in 2016 and those diagnosed from 2017 onwards. Because the
study was designed as a cohort with 24 months of follow-up after starting ARTS, the
“Test and start” patients were those diagnosed and started ARTSs in the course of 2017
and followed up for 24 months ending in 2019. Other exposures explored in the
regression analysis were demographic, clinical features at time of starting ARTs and
health systems features. Viral loads were tested at months 6, 12 and 24 after starting
ARTs on selected patients. At each follow-up point where viral loads were tested, they
were compared between patients diagnosed and starting ARTs before and from 2017
using chi-square/fishers exact test as appropriate. Features associated with unsuppressed
viral loads were assessed using logistic regression analysis including the county variable
as random intercept. A base model including the dependent variable i.e. viral load, main
exposure (“Test and start” vs Pre “Test and start”), and a priori confounders; age, sex
and county as random intercept were fixed for each time point (months 6, 12 and 24).
Then multivariable logistic regression including all other collected potential confounders

were added. Only patients with a viral load results were included in this analysis.

The four study outcomes assessed were retention in the study, death, lost-to-follow-up
(LTFU) and transfer out. The retention rates in the study at all the time points were

calculated as follows:

% RTt = (Co- Tt-Dt-LTFUt)/ (Co-Tt)

where Co is all patients initiated on ART in the cohort;

Tt is all patients transferred out of care by time t;

Dt is all patients who died by time t; and

LTFUt is all patients lost to follow-up by time t.
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%RTt will therefore be the proportion of all patients-initiated ART in the cohort who did
not transfer out of care, are still alive and in care at time t. The retention rates and other
outcomes were reported as proportions and the differences in all the outcomes between
“Test and start” “and Pre “Test and start” patients compared using two-sample test of

proportions and absolute differences reported.

Time to death, LTFU and transfer out was defined from date of starting ARTs to date of
the events or completing 24 months of follow-up for those who were actively on ARTs
and on follow-up after 24 months. Probability distributions of each event during 24
months of follow-up were calculated using the Kaplan—Meier survival approach and
compared between the groups (Pre “Test and start” and “Test and start” “groups) using
log-rank test. To explore the effect of “Test and start” “versus Pre “Test and start” on
each study outcome, Cox proportional hazard regression was performed for each
outcome with the main exposure (“Test and start” or Pre “Test and start”) and adjusted
for confounders collected.  The proportional hazard assumption was tested using
Schoenfeld residuals method. To account for HIV treatment care and other unobserved
heterogeneity across the three counties (Kwale, Mombasa and Kilifi), shared gamma
frailty Cox regression model was performed. To start with, a base model was run with
the main exposure adjusted for age and sex with the three counties as random effect
component in the shared gamma frailty Cox regression models. The final multivariable
models included all other confounders collected at time of starting ARTs. CD4 counts
were excluded in the regression models because a large proportion of patients (>50%)
had no CDs results at the time of starting ARVs. The measure of effect reported was
adjusted hazard ratios and their respective 95% confidence intervals. Final multivariable
discriminatory power was assessed using Area Under the Receiver Operating

Characteristics curve (AUC).

Finally, retention was assessed in the ART programme after 24 months of starting ARTS
versus the collapsed poor outcomes (deaths or LTFU). Transfer out were right censored
at the time of leaving the cohort. A binary outcome was created; either being active on

ARTs at the end of 24 months follow-up or having one of the poor treatment outcomes.
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Using the same approach as with other outcomes above, shared gamma frailty Cox

regression models were run and reported adjusted hazard ratios.
3.11 Ethical considerations

In accordance with the principles governing research involving human participants, this

study ensured that respondents’ ethical rights were upheld:

a. The proposal was submitted to the Pwani University Ethical Review Committee
(ERC) for approval.

b. Approval by the County Health Management Teams was sought to access patient
records.

c. The management of each health facilities was also informed of this study and
their consent sought to access medical records to collect data. All data collected
as part of this study was handled with utmost confidentiality as elaborated above

in the section on data collection and management.
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CHAPTER FOUR

RESULTS

4.1 Characteristics of study participants

4.1.1 Demographic characteristics of study participants

The study enrolled 786 patients with 470 (60%) being from the pre “Test and start”
cohort and 316 (40%) in the “Test and start” cohort. Overall, the mean age was 40.4
years and 539 (69%) of the patients were female. A total of 341 (44%) patients were
from Kilifi county, 332 (42%) were from Mombasa and 113(14%) from Kwale county
and majority of the patients; 423 (54%) were married (Table 4.1).

Table 4.1: Demographic characteristics of study participants at start of ART (“Test
and start” group =316, Pre “Test and start” group =470, Total patients =786)

Characteristic “Test and Pre “Test and Total
start” group n  start” group n patients n
(%) (%) (%)
Sex Female 212 (67.1) 327 (69.6) 539 (68.6)
Male 104 (32.9) 143 (30.4) 247 (31.4)
Age in years: mean (sd) 40.0 (10.5) 40.7 (11.1) 40.4 (10.8)
<30 years 53 (17) 76 (16) 129 (16)
30 to 40 years 115 (36) 166 (35) 281 (36)
40 to 50 years 99 (31) 137 (29) 236 (30)
>50 years 49 (16) 91 (20) 140 (18)
Recruiting Mombasa 85 (26.9) 247 (53) 332 (42)
County Kwale 49 (15.5) 64 (14) 113 (14)
Kilifi 182 (57.6) 159 (34) 341 (44)
Marital Married 165 (52) 258 (55) 423 (54)
status Single 48 (15) 94 (20) 142 (18)
Divorced/separated/ 103 (33) 118 (25) 221 (28)
Widowed
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4.1.2 Socio-economic characteristics of study participants

Of the socio-economic characteristics, 136 (17%) were dependent, 236 (30%) were

unemployed and 321 (41%) had secondary level education (Table 4.2).

Table 4.2: Socio-economic characteristics of study participants (“Test and start”
group =316, Pre “Test and start” group =470, Total patients =786)

Characteristic “Testand Pre “Test Total patients n
start” group  and start” (%)
n (%) group, n (%)
Education level No school 24 (8) 26 (6) 50 (6)
Primary 136 (43) 143 (30) 279 (36)
Secondary 117 (37) 204 (43) 321 (41)
Tertiary 39 (12) 97 (21) 136 (17)
Employment status Self 87 (28) 178 (38) 265 (33)
employed
Informal
employment 89 (28) 112 (24) 201 (26)
Formal
employment 34 (11) 50 (10) 84 (11)
Not
employed 106 (33) 130 (28) 236 (30)
Economic status Independent 99 (31) 151 (32) 250 (32)
Semi-
independent 168 (53) 232 (49) 400 (51)
Dependent 49 (16) 87 (19) 136 (17)

4.1.3 Clinical characteristics of study participants

Approximately half of the patients had normal BMI (18.5 to 24.9), while 119 (15%)
were underweight (BMI<18.5). A total of 732 (93%) patients were initiated on
TDF/3TC/EFV as their starting regimen. Approximately two-thirds; 527 (67%) of the
patients were classified as WHO stage | while only two (0.3%) were stage V. Only 73
(9.3%) had baseline CD4 >500 cells/mm*3 while 279 (36%) had CD4 <500 cells/mm3.
There were only 62 (7.9%) patients with opportunistic infections with 36(59%) having
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TB, 9(14%) with herpes simplex virus, 4 (6.3%) sexual transmitted infections, 6 (9.4%)
bacterial infections and 7 (11%) had oral candidiasis (Table 4.3).

Table 4.3: Clinical characteristics of study participants (“Test and start” group
=316, Pre “Test and start” group =470, Total patients =786)

“Testand Pre “Test

» v Total
Characteristic start and start patients n
group n group, n (%)
(%) (%)
Nutritional status (BMI ~ <18.5 59 (19) 60 (13) 119 (15)
in Kg/?) 18.5 10 24.9 147 (47)  243(52) 390 (50)
2510 29.9 45 (14) 75 (16) 120 (15)
> 30 20 (6) 44 (9) 64 (8)
Missing 45 (14) 48 (10) 93 (12)
Starting ART regimen TDF/3TC/EFV 301 (95) 431 (92) 732 (93)
AZT/3TC/NVP 4 (1.5) 17 (3.4) 21 (2.7)
TDT/3TC/NVP 6 (1.9) 5(1.2) 11 (1.5)
Others* 5 (1.6) 17 (3.4) 22 (2.8)
WHO stage Stage | 208 (66) 319 (68) 527 (67)
Stage Il 86 (27) 107 (23) 193 (25)
Stage 1l 20 (6.3) 44 (9) 64 (7.7)
Stage IV 2 (0.7) 0 (0) 2(0.3)
CDy level before ART Mean (sd) 328.5(237) 395.0 (320) 377.9 (302)
initiation (cells/mm™3)
Number of adherence <I 125 (40) 140 (30) 265 (34)
sessions before ART
initiation 2 47 (15) 82 (18) 129 (16)
>3 109 (34) 171 (36) 280 (36)
Missing data 35 (11) 77 (16) 112 (14)
Had
opportunistic 29 (9.2) 33 (7.0) 62 (7.9)
infection

*ABC/3TC/LPVIr, ABC/3TC/EFV, AZT/3TC/EFV, DAT/3TC/NVP, TDF/3TC/NVP,
AZTI3TC/ATVIr, TDF/3TC/ATVIr or TDF/3TC/LPVIr
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4.2 Viral load suppression rates at months 6, 12 and 24 among “Test and start” and

pre “Testand start” groups

Table 4.4 shows results of analysis for viral load suppression among the groups at 6, 12
and 24 months. Among the 274 (35%) patients with a viral load reading at month six (6)
after starting ARTs, 12 (9.8%) and 15 (9.9%) were unsuppressed among the “Test and
start” and pre “Test and start” group respectively, adjusted odd ratio 0.96 (95% ClI

=0.52—1.75) ,there was no difference in suppression rates in the two groups.

Table 4.4: Analysis for viral load suppression at months 6, 12 and 24 among “Test
and start” and pre “Test and start” group (“Test and start” group =316, Pre “Test
and start” group =470, Total patients =786)

Period after “Testand Pre “Test Chi- P- Adjusted  Odds
initiating ARVs  start” group and start” square value” ratio (95%CI) *
n (%) group n (%) value
At month 6 (N=274)
Suppressed 110 (90) 137 (90) 1.10 0.95 Reference
Unsuppressed 12 (10) 15 (10) 0.96 (0.52—-1.75)
At month 12 (N=288)
Suppressed 117 (93) 155 (96) 1.08 0.30 Reference
Unsuppressed 9 (7) 74) 1.71(0.95-3.09)
At month 24 (N=339)
Suppressed 117 (91) 195 (93) 0.51 0.48 Reference
Unsuppressed 12 (9) 15 (7) 1.31(0.79-2.15)

#P-value from the chi-square test; *Odds ratios from a logistic regression model

adjusted for age, sex, and county as random intercept.

Chi-square test did not show any significant difference in the viral load suppression rates
between the two groups at month 6 (P=0.95), at month 12 (P=0.30) and at month 24
(P=0.48) as shown in fig 4.1.
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Figure 4.1: Comparing the viral load suppression rate (with their 95% CI) for the
two groups at 6, 12 and 24 months using Chi-square test*

4.2.1 Socio-demographic factors as determinants of viral load unsuppression at
months 6, 12 and 24

The results are presented in Table 4.5. At 6 months into the study, being older than 30
years of age and single marital status (@OR=0.53 (95%CI 0.35-0.81, P=0.003) had
protective effect on odds of unsuppressed viral load respectively. All other factors had

no significant effect.
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Table 4.5: Multivariate analysis for socio-demographic characteristics as determinants of viral load unsuppression at

months 6, 12 and 24

Month 24
Characteristic Month 6 (n=274) Month 12 (n=288) (n=339)
Adjusted OR (95% Adjusted OR
Adjusted OR (95%CI) *  P-value Cl)* P-value (95% CI) * P-value
Age in years
<30 Reference Reference Reference
301to 40 0.27 (0.09-0.84) 0.02 1.06 (0.23-5.71) 0.94 0.46 (0.13- 0.22
1.58)
40 to 50 0.45 (0.26-0.80) 0.006 2.90 (0.29-28.9) 0.37 0.13 (0.01- 0.19
2.80)
> 50 0.21 (0.05-0.80) 0.02 0.79 (0.04-14.1) 0.88 0.22 (0.03- 0.13
1.57)
Sex Female Reference Reference Reference
Male 1.31 0.56 1.07 (0.55-2.07) 0.85 0.59 0.11
(0.53-3.23) (0.30-1.13)
Marital Married Reference Reference Reference
status  Single 0.53 (0.35-0.81) 0.003 1.80 (0.83—3.90) 0.14 0.49 0.46
(0.07-3.29)
Divorced/ 0.83 (0.29-2.37) 0.73 3.22(0.47-22.2) 0.24 2.18 0.16
Separated/W (0.74-6.41)
dowed
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4.2.2 Socio-economic factors as determinants of viral loads unsuppression at
months 6, 12 and 24

At 6 and 24 months, compared to patients who are self-employed, patients in informal
employment had significantly higher odds of being unsuppressed, aOR1.63 (95%ClI
1.11-2.40) and aOR 2.09 (95%CI 1.09—4.03) respectively. Patients who did not attend
any school at all were found to have significantly higher odds of unsuppressed viral
load, aOR 2.47 (95%CI 1.04-5.86) when compared to those with secondary education &
above at month 12. Compared with patients with independent economic status, semi-
independent patients had significantly lower odds of having unsuppressed viral load,
aOR 0.49 (95%CI 0.30—0.81) at month 24 (Table 4.6).
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Table 4.6: Multivariate analysis for socio-economic features as determinants of viral load unsuppression at months 6,
12 and 24

Month 6

Characteristic (n=274) Month 12 (n=288) Month 24 (n=339)

Adjusted OR (95%CI) * P-value Adjusted OR (95% CI) * P-value Adjusted OR (95% CI) * P-value

Education level

No school 3.07 (0.61-15.3) 0.17 2.47 (1.04-5.86) 0.02 0.94(0.32-2.75) 0.91
Primary 1.01 (0.29-3.51) 0.98 0.45 (0.23-1.08) 0.08 1.72 (0.42-7.01) 0.45
Secondary & above Reference Reference Reference

Employment status

Self employed Reference Reference Reference
Informal employment 1.63 (1.11-2.40) 0.01 3.29(0.34-32.2) 0.31 2.09 (1.10-4.03) 0.03
Formal employment  0.32 (0.05-1.99) 0.22 0.64 (0.37-1.14) 0.13 1.55(0.26-9.20) 0.63
Not employed 0.37 (0.06-2.13) 0.27 3.76 (0.70-20.3) 0.12 1.85(0.54-6.29) 0.33
Economic status
Independent Reference Reference Reference
Semi-independent 0.47 (0.18-1.19) 0.11 0.32(0.07-1.37) 0.12 0.49(0.30—0.81) 0.006
Dependent 2.92 (0.55-15.5) 0.21 0.22 (0.04—1.08) 0.06 0.53 (0.10-2.83) 0.46
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4.2.3 Clinical features as determinants of viral loads unsuppression at months 6, 12
and 24

As for clinical factors, it was found that at month 6, there was no clinical feature
determining viral load unsuppression. However, at month 12, being in WHO stage Il and
number of adherence sessions were important determinants. Those in WHO stage Il
were 2.6 times likely to be virally unsuppressed compared to those in WHO stage 1,
aHR 2.60 (0.98-6.90), though this was statistically not significant. Patients with only
two adherence counseling sessions had significantly higher (more than four times) odds
of being unsuppressed compared to those with three adherence counseling sessions
(@OR=4.60, 95%CI1=1.65-12.9, P=0.004).

At month 24, important determinants were being in WHO stage Il and having two
adherence counseling sessions before starting ART. Those in WHO stage Il were three
times more likely to be unsuppressed compared to those in WHO stage 1 (aOR=3.13,
95%CI1=1.26—7.78, P=0.01), while those with two adherence counseling sessions had
significantly higher odds (three times) of not being virally suppressed compared to those
with three adherence counseling sessions (aOR=3.01, 95%CI =1.03-8.75, P=0.04).
Although not significant, those with one or less adherence counseling sessions has
almost twice the odds of having no viral suppression compared to those with >3
adherence sessions (Table 4.7).
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Table 4.7: Multivariate analysis for clinical features as determinants of viral load unsuppression at months 6, 12 and

24.

Characteristic

Month 6 (n=274)

Month 12 (n=288)
Adjusted OR

Month 24 (n=339)

Adjusted OR (95%Cl) *  P-value P-value Adjusted OR (95% CI) * P-value
BMI group
<18. 2.54 (0.69-9.43) 0.16 0.72 (0.28-1.88) 0.51 0.35 (0.06-1.89) 0.22
18.5 to 24.9 Reference Reference Reference
>25 1.46(0.41-5.24) 0.56 1.36(0.85-2.18) 0.2 1.02 (0.27-3.90) 0.97
Missing data -$ 0.95 (0.24-3.75) 0.94 0.65 (0.07-5.74) 0.7
Type of ART
TDF/3TC/EFV Reference Reference Reference
Others# 0.64(0.04-9.95) 0.75 1.46 (0.34-6.36) 0.61 1.52 (0.33-6.95) 0.59
WHO stage
Stage | Reference Reference Reference
Stage Il 1.03 (0.31-3.42) 0.96 2.60 (0.98-6.90) 0.06 3.13 (1.26-7.78) 0.01
Stage Il & IV 1.78 (0.48-6.60) 0.39 1.30 (0.01-256) 0.92 0.85 (0.24-3.03) 0.8
Number of adherence
sessions before ART initiation
<1 1.15 (0.32-4.17) 0.83 1.45 (0.37-5.62) 0.59 1.93 (0.99-3.77) 0.05
2 1.14(0.35-3.71) 0.83 4.60 (1.65-12.9) 0.004 3.01 (1.03-8.75) 0.04
>3 Reference Reference Reference
Missing data 2.69 (0.23-31.3) 0.43 -$ 0.65 (0.26-1.64) 0.36
Had opportunistic infections 0.46 (0.12-1.82) 0.27 0.69 (0.06-7.39) 0.76 0.40 (0.04-3.73) 0.42
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4.3 Survivorship patterns every 3 months for 24 months for patients started on

ART during “Testand start” and pre “Test and start” period.

4.3.1 Retention patterns at every 3 months for 24 months among “Test and start”

and pre “Testand start” cohorts.

In the first three months after starting ARVS, the retention rates were 88% for the Test
“Testand start”, cohort and 84% for those started on treatment before “Test and start”.
Using the two-sample test of proportions, no significant differences were found between
the two cohorts (absolute difference =4.2%, 95%CIl =-0.8 to 9.2, P=0.10) as shown in
Table 4.8. After two years of ARVSs, the retention rates declined in both the “Test and
start” and pre “Test and start” groups to 64% and 68% respectively, with no significant
differences between the cohorts (absolute difference =-4.0%, (95%CI = -11 to 3.1,
P=0.27).

Table 4.8: Two sample test of proportions for cumulative retention rates from
month 3 to 24 for “Test and start” and pre “Test and start” cohorts.

Months “Testandstart” Pre-“Testand Absolute difference P-value*
cohort (n=316) start” cohort  (95% CI)
(n=470)
Month 3 269 (88) 375 (84) 4.2 (-0.8109.2) 0.10
Month 6 243 (81) 358 (81) -0.2 (-5.910 5.6) 0.95
Month 9 237 (79) 340 (77) 1.6 (-4.51t0 7.6) 0.62
Month 12 228 (76) 330 (75) 1.1(-5.2t07.4) 0.74
Month 15 210 (71) 316 (72) -1.4(-8.1t05.2) 0.67
Month 18 204 (69) 312 (71) -2.3(-9.1t0 4.5) 0.50
Month 21 191 (66) 305 (70) -3.9(-10.910 3.0) 0.26
Month 24 183 (64) 295 (68) -4.0(-11.1t0 3.1) 0.27

*p —values from two-sample test of proportions
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The retention rates for the two cohorts were not significantly different on any of the

follow-up months (Figure 4.2).
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Figure 4.2: Comparison of retention rates at 3 months intervals for 24 months for

“Test and start” and pre “Test and start” cohorts with their 95% confidence

intervals

4.3.2 Attrition patterns for 24 months among “Testand start” and pre “Testand

start” cohorts.

The attrition patterns are shown in Figure 4.3. In this study, the 786 participants were
followed up for 1,144 person-years. Thirty-one percent (240/786) of the patients had a
poor outcome (died or LTFUs); a rate of 211 (95%CIl= 186 - 240) poor outcomes per
1000 person-years. Out of the 240 poor outcomes, 214/240 (89%) and 26/240 (11%)
were LTFUs and deaths respectively. The proportion of poor outcomes among the “Test
and start” * cohort was 32% (102/316) while for the pre “Test and start” cohort was 29%
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(138/470) equivalent to rates of 227 (95%CI1=187 - 275) and 202 (95%CI1=171 - 238) per
1000 person-years respectively, with age, sex and county adjusted HR of 1.09
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Figure 4.3: Kaplan-Meier curve of not having poor outcomes for 24 months after

starting ARTs for “Test and start” and pre “Test and start” cohorts (95%CI1=0.84 -
1.42, Log-rank P=0.42

The KM curve starts after day one because of the poor outcomes that occurred at day

zero, of the 240 poor outcomes, 52/240 (22%) occurred on the day of starting ARVS.

4.3.3 Mortality patterns for 24 months among patients started on ART for “Test

and start” and pre “Testand start” cohorts

Mortality patterns are shown in Figure 4.4. During the 1,144 person-years of follow-up,
26 (3.3%) patients died, a mortality rate of 21.7 (95%CI1=14.8 - 31.8) deaths per 1000
person years. Of the total 26 deaths: 15/316 (4.7%) occurred among the “test and treat”
group and 11/470 (2.3%) among the pre “Test and start” group; a mortality rate of 31.9
(95%CI 19.2 to 52.9) and 15.1 (95%ClI= 8.35 - 27.2) deaths per 1000 person years,
respectively. The probability of death during the 24 months of follow-up between the
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two groups was on borderline (Log-rank P=0.06, crude Hazard ratio = 2.10, 95%ClIl=
0.97-4.58) (Figure 4.4). However, the effect of “Test and start” attenuated after
adjusting for age, sex and county in the base model (adjusted HR=1.72, 95%CI=
0.78-3.83, P=0.18).
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Figure 4.4: Kaplan—-Meier survival curve for 24 months after starting ARTs for the
“Test and start” and pre “Test and start” cohorts.

4.3.4 Lost to follow up patterns for 24 months among patients started on ART for

“Testand start” and pre “Testand start” cohorts.

A total of 215 (27%) patients were lost to follow-up, a rate of 189 (95%CI=165-216)
LTFU per 1000 person-years. Among the “Test and start” patients, 87/316 (28%) were
LTFU and 128/470 (27%) among the pre “Test and start” patients: rates of 195 (95%ClI
158-240) and 185 (95%CI 155-220) LTFU per 1000 person-years respectively. Of the
215 LTFUs, 52/215 (24%) occurred on the day of starting ARTSs; 23/87 (26%) and
29/128 (23%) among the Test and start” * and pre “Test and start” patients respectively
(P=0.52). The probabilty of LTFU during the 24 months of follow-up was not
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significantly different between the two groups (Log-rank P=0.31, age, sex and county
adjusted HR=1.04, 95%CI= 0.79 -1.38) (Figure 4.5).
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Figure 4.5: Kaplan-Meier (KM) curve of not being LTFU for 24 months after
starting ART. The KM curve starts after one because of the 52 LTFUs that occurred at

day zero.

4.3.5 Transferring out patterns for 24 months among patients started on ART in

the “Test and start” and pre “Test and start” period.

In the 24 months follow up period, 71 (9.0%) patients were transferred out, at a rate of
59.7 (95%CI1=47.3—75.4) transfer out per 1000 person-years. Among the Test and
start” * patients, 32/316 (10%) were transferred out and 39/470 (8.3%) among the pre
“Test and start” patients, at rates of 68.7 (95%CI=48.6-97.1) and 53.9 (95%CI
=39.4-73.8) transfer out per 1000 person-years, respectively. Of the 71 transferred-out
patients, 16/71 (23%) occurred on the day of starting ARTs; 6/32 (19%) and 11/39
(28%) among the “Test and start” and pre “Test and start” respectively (P=0.36) (Figure
4.6). The probability of transfer out during the 24 months of follow-up was not
significantly different between the two groups (Log-rank P=0.13, age, sex and county
adjusted HR= 1.52, 95%CI =0.91 to 2.55).
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Figure 4.6: Kaplan—-Meier curve of being not transferred out for 24 months after
starting ART for pre “Test and start” and “Test and start” cohorts.

4.4 Individual level factors associated with survivorship for 24 months among
people living with HIV started on ART in the “Testand start” and pre “Testand
start” period.

4.4.1 Individual level factors associated with overall poor outcomes

Socio-demographic characteristics associated with overall poor outcomes among

patients in the “Test and start” and pre “Test and start” cohorts.

In the multivariable regression model, “Test and start” had no significant effect on risk
of poor outcomes, aHR 1.20 (95%CI 0.94 to 1.53). Among the socio-demographic
factors, old age was significantly associated with protective effect on hazards of poor
outcomes, with those >50 years having almost half the risk for poor outcomes
compared to those <30 years, aHR 0.54(95%C10.32-0.91). The hazard of poor outcomes
was higher among males compared to female patients, aHR 1.40 (95%CI 1.05-1.86)
(Table 4.9).
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Table 4.9: Multivariable analysis of socio-demographic characteristics associated
with overall poor outcomes among patients in the “Test and start” and pre “Test

and start” cohorts.

Characteristics Poor outcomes Adjusted HR (95% P-
(n=240) ClH* value
Delayed
Cohort type treatr{1ent 138 (58) Reference
Test and treat 102 (4) 1.20 (0.94-1.53) 0.15
Age inyears <30 43 (18) Reference
30 to 40 85 (35) 0.84 (0.56-1.27) 0.41
40 to 50 74 (31) 0.70 (0.44-1.10) 0.13
> 50 38 (16) 0.54 (0.32-0.91) 0.02
Sex Female 150 (62) Reference
Male 90 (38) 1.40 (1.05—1.86) 0.02
Married 118 (49) Reference
Marital Single 46 (19) 0.98 (0.67—1.44) 0.94
status Divorced/
separated/ 76 (32) 1.32 (0.96—1.81) 0.08
widowed

Socio-economic characteristics associated with overall poor outcomes among
patients on ART from both cohorts

Compared to self-employed patients, formally employed and not employed patients had
significantly lower risks of poor outcomes, aHR 0.42 (95%CI 0.23-0.76) and 0.53
(95%CI1 0.34-0.81) respectively as shown in the table below on socio-economic features

associated with overall poor outcomes in the two cohorts (Table 4.10).
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Table 4.10: Multivariable analysis of socio-economic characteristics associated with

overall poor outcomes among patients on ART from both cohorts

Poor outcomes Adjusted HR P-value
Feature (n=240) (95% CI) *

Education No school 18 (7.5) 1.31(0.79-2.19)  0.18
level Primary 82 (34) 0.92 (0.71-1.21) 053
Secondary & above 140 (58) Reference

Employment  Self employed 88 (37) Reference

status
Informal employment 76 (32) 1.16 (0.86—-1.55)  0.33
Formal employment 14 (5.0) 0.42 (0.25-0.71)  0.001
Not employed 62 (26) 0.57 (0.39-0.82)  0.003

Economic Independent 74 (31) Reference

status Semi-independent 124 (52) 1.12 (0.83-1.50)  0.45
Dependent 42 (17) 1.42(0.90-2.24) 0.13
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Clinical features associated with overall poor outcomes among patients on ART
from both cohorts

Clinical features explored were not associated with poor outcomes (Table 4.11).

Table 4.11: Multivariable analysis of clinical features associated with overall poor

outcomes among patients on ART from both cohorts

Feature Poor outcomes  Adjusted HR (95% P-value
(n=240) ChH~*
Nutritional <185 46 (19) 1.28 (0.92-1.76) 0.14
status 18.5t0 24.9 115 (48) Reference
>25 44 (18) 0.77 (0.57-1.05) 0.1
Missing 35 (15) 1.39 (0.95-2.04) 0.09
ART regimen TDF/3TC/EFV 219 (91) Reference
Others** 21 (9.0) 1.10 (0.71-1.71) 0.66
WHO stage Stage | 155 (65) Reference
Stage I 59 (25) 1.14 (0.84-1.54) 0.4
Stage Il & IV 26 (10) 1.24 (0.77-1.98) 0.38
Number of <1 78 (33) 0.97 (0.73—1.30) 0.84
adherence
sessions before
ART initiation
2 43 (18) 1.13 (0.80—1.61) 0.48
>3 77 (32) Reference
Had opportunistic infection 19 (7.9) 1.08 (0.66—1.77) 0.75

*Adjusted HR from shared gamma fraitty Cox model with the county as a random

intercept.

**ABC/3TC/LPVIr, ABC/3TC/EFV, AZT/3TC/EFV, D4T/3TC/NVP and
TDF/3TC/NVP
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4.4.2 Individual level factors associated with mortality in pre “Testand start” and

“Testand start” cohorts.

Socio-demographic factors associated with mortality in pre “Test and start” and

“Test and start” cohorts

In the multivariable regression model, “Test and start” did not have significant effect on
the hazards of mortality as shown in table 4.12. Patients in the “Test and start” group
had almost twice higher risk of mortality than those in the pre “Test and start” group,
aHR 1.87 (95%Cl 0.76 to 4.62), though this was not significant. As for socio-
demographic characteristics, being male was associated with significant higher risk of
death at almost 5 times compared to being female, aHR 4.60 (95%CI 1.83 to 11.5).
Compared to the married patients, divorced/separated/widowed had four times higher
risk of death, aHR 3.96 (95%CI 1.36-11.5).

Table 4.12: Multivariable analysis of socio-demographic factors associated with

mortality in pre “Testand start” and “Test and start” cohorts.

Feature Deaths Adjusted HR (95% P-value
(n=26) cnH=*

Type of treatment

Pre “Test and start” ” 11 (2.4) Reference

Test and treat 15 (4.8) 1.87 (0.76—4.62) 0.18
Age in years

<30 2(1.7) Reference

30 to 40 years 5(1.8) 1.03 (0.17-6.41) 0.97

40 to 50 years 12 (5.1) 1.70 (0.28-10.3) 0.57

> 50 years 7 (5.0) 1.26 (0.20-8.07) 0.81
Sex

Female 11 (2.1) Reference

Male 15 (6.2) 4.60 (1.83—11.5) 0.001
Marital status

Married 9(2.2) Reference

Single 2(1.4) 0.90 (0.14-5.64) 0.91
Divorced/separated /widowed 11 (6.2) 3.96 (1.36—11.5) 0.01
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Socio-economic factors associated with mortality in both cohorts.

Among socio-economic factors, not attending school at all and having primary level of
education was associated with significantly higher risks of death compared with having
secondary education and above, aHR 6.92 (95%CI 1.33 to 36.1) and 3.34 (95%CI 1.02
to 10.9) respectively as shown in table 4.13 below on multivariable analysis of socio-
economic factors associated with mortality in the pre “Test and start” and “Test and
start” cohorts. Compared to patients who were economically independent, the semi-

independent were associated with lower risk of death, aHR 0.24 (95%CI1 0.07 to 0.83).
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Table 4.13: Multivariable analysis of socio-economic factors associated with

mortality in both cohorts.

Feature Deaths Adjusted HR (95% P-value

(n=26) cI) *

Education level

No school 5 (10) 6.92 (1.33-36.1) 0.02
Primary 14 (5.1) 3.34(1.02-10.9) 0.04
Secondary & above 7 (1.6) Reference

Employment status

Self employed 10 (3.8) Reference

Informal employment 4(2.1) 0.31 (0.08-1.12) 0.07
Formal employment 2(2.4) 0.47 (0.08—2.92) 0.42
Not employed 10 (4.3) 0.23 (0.04—-1.30) 0.10

Economic status

Independent 12 (4.8) Reference
Semi-independent 5(1.3) 0.24 (0.07-0.83) 0.03
Dependent 9 (6.6) 2.19 (0.31-15.3) 0.43
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Clinical factors associated with mortality in both cohorts

Table 4.14 below shows the multivariate analysis of clinical factors associated with
mortality in both cohorts. Patients on other regimens were more than seven times likely
to die compared with those on TDF/3TC/EFV, aHR 7.68 (95%Cl 1.97 to 29.9). Other

clinical features were not associated with mortality.

Table 4.14: Multivariable analysis of clinical factors associated with mortality in
both cohorts.

Feature Deaths Adjusted HR (95% P-value
(n=26) Cl) *

Nutritional status (BMI)

<185 10 (8.5) 1.38 (0.53-3.57) 0.51
18.51t0 24.9 13 (3.4) Reference
>25 1(0.6) 0.21 (0.03-1.70) 0.14
Missing 2(2.2) 0.81 (0.14—4.70) 0.81
Type of ART
TDF/3TC/EFV 22 (3.0) Reference
Others** 4 (7.6) 7.68 (1.97-29.9) 0.003
WHO stage
Stage | 8 (1.5) Reference
Stage Il 11 (5.8) 1.68 (0.58—4.90) 0.34
Stage Il & IV 7(11) 2.87 (0.67-12.3) 0.15
Number of adherence sessions before
ART initiation
<1 9 (3.5) 1.27 (0.41-3.92) 0.68
2 5 (4.0) 1.14 (0.33—4.00) 0.84
>3 8(2.9) Reference
Missing data 4 (3.6) 1.45 (0.37-5.78) 0.59
Had opportunistic infections 5(8.2) 1.60 (0.34-7.55) 0.55

*Adjusted HR from shared gamma frailty Cox model with the county as a random
intercept;

**ABC/3TC/LPVIT, ABC/3TC/EFV, AZT/3TC/EFV, DAT/3TC/INVP and
TDF/3TC/NVP
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4.4.3 Individual level factors associated with loss-to-follow-up

Socio-demographic factors associated with loss to follow up in cohorts before and
after “Test and start”.

In the multivariable regression model, “Test and start” had no significant effect on risk
of LTFU: aHR 1.13 (95%CI 0.84 to 1.52) as shown in table 4.15. Among socio-
demographic factors associated with loss to follow up in cohorts before and after “Test
and start”, > 50 years of age had protective effect on risk of LTFU, aHR 0.54 (0.31-0.93)

.Other demographic features analyzed were not associated with LTFU.

Table 4.15: Multivariable analysis of socio-demographic factors associated with

loss to follow up in cohorts before and after “Test and start”.

Feature LTFUs Adjusted HR P-value
(n=215) (95% CI) *

Type of treatment

Pre “Test and start ” 128 (60) Reference

“Test and treat” 87 (40) 1.13 (0.84—-1.52) 0.42
Age in years

<30 years 41(32) Reference

30 to 40 years 81 (28) 0.86 (0.56-1.31) 0.47

40 to 50 years 62 (26) 0.69 (0.43-1.12) 0.13

> 50 years 31 (22) 0.54 (0.31-0.93) 0.03
Sex

Female 140 (65) Reference

Male 75 (35) 1.25 (0.92-1.69) 0.15
Marital status

Married 109 (51) Reference

Single 45 (21) 1.03 (0.70—1.53) 0.86

Divorced/separated 61 (28) 1.23 (0.87-1.73) 0.25
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Socio-economic factors associatedwith loss to follow up in both cohorts

In the multivariable analysis of socio-economic factors associated with loss to follow up
in both cohorts, patients in formal employment and those not employed had significantly
lower risk of LTFUs compared to those in self-employment: aHR 0.42 (95%CI 0.22 to
0.79) and 0.58 (95%CI 0.37 to 0.91) respectively as shown in table 4.16. Other socio-

economic characteristics analyzed were not associated with LTFU.

Table 4.16: Multivariable analysis of socio-economic factors associated with loss to

follow up in pre “Test and start” and “Test and start” cohorts.

Feature LTFUs Adjusted HR P-value
(n=215) (95% CI) *

Education level
13(6.0)  1.19(0.63-2.28)  0.59

No school
Primary 68 (32) 0.82(0.59-1.14)  0.24
Secondary & above 134 (62)  Reference
Employment status
Self employed 78 (36) Reference
Informal employment 72 (33) 1.35(0.96-1.90)  0.09
Formal employment 12 (5.5) 0.42 (0.22-0.79) 0.007
Not employed 53 (25) 0.58 (0.37-0.91)  0.02
Economic status
Independent 62 (29) Reference
Semi-independent 120 (56)  1.24(0.87-1.77)  0.23
Dependent 33 (15) 1.54 (0.89-2.67)  0.13
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Clinical factors associated with loss to follow up in pre “Test and start” and “Test
and start” cohorts

Table 4.17 shows the multivariable analysis of clinical factors associated with loss to
follow up in among pre “Test and start” and “Test and start” cohorts. Patients missing
information on their nutritional status and whether they had adherence counseling
sessions before starting ART had significantly higher risk of being lost to follow up,
aHR 1.62 (95%CI 1.04-2.51) and 1.83(95%CI 1.18-2.83) . Other clinical features

analyzed were not associated with loss to follow up.

Table 4.17: Multivariable analysis of clinical factors associated with loss to follow

up in pre “Test and start” and “Test and start” cohorts.

Feature LTFUs (n=215) Adjusted HR (95% P-
Cl)* value

Nutritional status (BMI)

<185 36 (17) 1.31 (0.88—1.95) 0.19

18.51t024.9 102 (47) Reference

>25 43 (20) 0.90 (0.62—1.29) 0.56

Missing 34 (16) 1.62 (1.04-2.51) 0.03
Type of ART

TDF/3TC/IEFV 198 (92) Reference

Others** 17 (8.0) 1.14 (0.69—1.90) 0.61
WHO stage

Stage | 147 (68) Reference

Stage Il 48 (22) 1.14 (0.79-1.65) 0.49

Stage Il & IV 20 (9.3) 1.30 (0.73-2.32) 0.37

Number of adherence counselling
sessions before starting ART.

<l 69 (32) 1.10 (0.78—1.56) 0.59
F2 38 (18) 1.25 (0.83-1.89) 0.28
>3 69 (32) Reference
Missing 39 (18) 1.83 (1.18-2.83) 0.007
Had opportunistic infection 15 (7.0) 0.83 (0.44-1.58) 0.56

*Adjusted HR from shared gamma frailty Cox model with the county as a random
intercept;

**ABC/3TC/LPVIT, ABC/3TC/EFV, AZT/3TC/EFV, DAT/3TC/INVP and
TDF/3TC/NVP
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4.4.4 Individual level factors associated with transferring out

Socio-demographic factors associated with transferring out in pre “Test and start”
and “Test and start” cohorts

In the multivariable regression model, “Test and start” had no significant effect on risk
of transferring out to other facilities, aHR 1.59 (95%CI 0.92 to 2.73). Table 4.18 shows
the multivariable analysis of demographic factors associated with transferring out in
both cohorts with  male patients having significantly lower risk of transferring out
compared to female patients , aHR 0.44 (95%CI 0.23 to 0.82).

Table 4.18: Multivariable analysis of socio-demographic factors associated with

transferring out in pre “Test and start” and “Test and start” cohorts.

Feature Transfer out Adjusted HR (95% P-value
(n=71) Cl) *

Type of treatment

Delayed treatment 39 (55) Reference

Test and treat 32 (45) 1.59 (0.92-2.73) 0.09
Age in years

<30 years 15 (12) Reference

30 to 40 years 27 (9.6) 0.71 (0.36-1.40) 0.32

40 to 50 years 18 (7.6) 0.51 (0.24-1.12) 0.09

> 50 years 11 (7.9) 0.63 (0.26-1.54) 0.31
Sex

Female 58 (82) Reference

Male 13 (18) 0.44 (0.23-0.82) 0.01
Marital status

Married 44 (62) Reference

Single 10 (14) 0.62 (0.30—1.30) 0.21

Divorced/separated 17 (24) 0.74 (0.40-1.37) 0.33
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Socio-economic factors associatedwith transferring out in pre “Testand start” and
“Testand start” cohorts

Socio-economic features were not associated with any increased or decreased hazards
for transferring out of their facilities as shown in table 4.19 on the multivariable analysis
of socio-economic factors associated with transferring out in cohorts before and after
“Test and start”.

Table 4.19: Multivariable analysis of socio-economic factors associated with

transferring out in pre “Test and start” and “Test and start” cohorts.

Feature Transfer out Adjusted HR P-value
(n=71) (95% CI) *

Education level
No school 4 (5.6) 0.37 (0.09—-1.35) 0.13
Primary 27 (38) 0.80 (0.44-1.42)  0.44
Secondary & above 40 (56) Reference

Employment status
Self employed 31 (44) Reference
Informal employment 18 (25) 0.81(0.41-1.57) 0.53
Formal employment 4 (5.6) 0.32 (0.09—-1.15) 0.08
Not employed 18 (25) 0.54 (0.25-1.15) 0.11

Economic status
Independent 22 (31) Reference
Semi-independent 40 (56) 1.13 (0.59-2.16) 0.64
Dependent 9 (13) 1.09 (0.38-3.17) 0.86

Clinical factors associated with transferring out in pre “Test and start” and “Test
and start” cohorts

Table 4.20 shows the multivariate analysis of clinical factors associated with transferring

out in the cohorts before and after “Test and start”. Patients who did not have any
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information on the number of adherence counselling sessions were more than twice
likely to transfer out compared to those with three or more adherence counselling
sessions, aHR 2.35 (95%CI 1.09-5.03). Other clinical features analyzed were not

associated with increased or reduced hazards of transferring out.

Table 4.20: Multivariable analysis of clinical factors associated with transferring

out in pre “Test and start” and “Test and start” cohorts.

Feature Transfer out Adjusted HR (95% P-value
(n=71) cnH~*
Nutritional status (BMI)
<18.5 11 (15) 1.23 (0.61-2.49) 0.56
18.51t0 24.9 38 (54) Reference
>25 16 (23) 0.71 (0.37-1.36) 0.30
Missing 6 (8.5) 0.55(0.18-1.72) 0.31
ART regimen
TDF/3TC/EFV 68 (96) Reference
Others** 3(4.0) 0.76 (0.23-2.51) 0.65
WHO stage
Stage | 48 (68) Reference
Stage Il 18 (25) 1.30 (0.69-2.44) 0.43
Stage Il &IV 5(7.0) 0.72 (0.23-2.26) 0.57

Number of adherence sessions
before ART initiation

<1 19 (27) 0.86 (0.46—1.60) 0.63
2 8 (11) 0.56 (0.21-1.48) 0.24
>3 29 (41) Reference
Missing data 15 (21) 2.35(1.09-5.03) 0.03
Had opportunistic infection 7 (10) 2.22 (0.82-6.03) 0.12

*Adjusted HR from shared gamma frailty Cox model with the county as a random
intercept.

**ABC/3TC/LPVIT, ABC/3TC/EFV, AZT/3TC/EFV, D4AT/3TC/NVP and
TDF/3TC/NVP
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CHAPTER FIVE
DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS
5.1 Discussion

This retrospective cohort study followed up 786 patients with about two for every three
being from the cohort before “Test and start”. At the end of the 24 months follow up
period, about two thirds of patients in both cohorts were still on ART.

5.1.1 Viral load suppression

In this cohort study, the proportion of patients with unsuppressed viral load in the before
and after “Test and start” cohorts was not significantly different at month 6 (P=0.95), 12
(P=0.30) and month 24 (P=0.48). These findings are comparable to other studies that
compared viral load suppression among those who started ART immediately after HIV
diagnosis and those started later. Hoenigl et al.,(2016) and the RAPID study
(Christopher et al.,2018) and found similar viral load suppression rates at 24 and 48
weeks among those who started ART on same day of diagnosis, within one week of
diagnosis and those who started later. However, both studies had only 86 participants
each which are small sample sizes. In a Ugandan study of 367 children, Ssebunya et al.,
2017, found better viral load outcomes among those who started ART within 7 days of
diagnosis than those who delayed in starting ART contradicting our findings.

Predictors of viral load suppression

In this study, there was no significant difference in viral load suppression among males
and females, which is in keeping with data from the NASCOP viral load dashboard for
Kenya (NASCOP, 2021). Similar findings were obtained in a cross-sectional study
involving 1255 PLHIV in Vietnam where gender did not affect viral load suppression
(Rangarajan et al., 2016). A meta-analysis by Soon et al., (2012) did not find gender as
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a significant factor in viral load outcomes at 48 weeks; this is supported by other studies
(Nicastri et al., 2005, Prins et al., 2005; Thorsteinsson et al., 2012). Barth et al., (2011)
found male gender to be predictive of viral load suppression in South Africa, while
Haider et al., (2019) found male gender to have higher odds for viral load suppression in
South Carolina, USA. The two studies above analyzed retrospective data from one clinic
each while this study analyzed data from 18 sites across 3 counties with a larger sample
size, randomly selected, and covers for the bias that may have arisen in the two studies.
In Kenya, and at the coast in particular, there are no socio-economic, cultural or health
system factors that would favor males on ART or otherwise, which may be the case in

the South African and American studies.

Older age was associated with lower odds for viral load unsuppression in this study
consistent with program data from the NASCOP dashboard (National AIDS and STI
Control Programme (NASCOP, 2021). A study in Swaziland by Jobanputra et al.,
(2015) and the SEARCH study (Petersen et al., 2017), a community level cohort study
done in Kenya and Uganda also found that being young (15-24 years) was associated
with of viral load unsuppression. At the age of 15-24 years, many people are in the
phase of self-awareness, in new relationships and most have not disclosed their HIV
status to their mates, thus finding it difficult to adhere to taking their drugs leading to

viral load unsuppression.

Low socio-economic status has been strongly associated with poor HIV outcomes,
including poor adherence to ART and subsequently low rates of viral load suppression
(Mcallister et al., 2013; Burch et al., 2016). Improving the economic status was found
to improve viral load suppression rates among adolescents living with HIV in Uganda
(Bermudez et al., 2018). In this study, PLHIV in informal employment and those with
no education had significantly higher odds of having viral load unsuppression compared
to those in self- employment or with secondary level education and above respectively,
results which is in keeping with the above studies. Patients who were semi-independent
economically had significantly lower odds of having viral load suppression compared to

those who are independent, unlike in the above studies. This could be due to higher
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levels stigma among this class of people, who often miss their clinical appointments, do
not enroll in support group sessions, and pick drugs from far facilities from their homes.
They thus lack treatment accountability partners, treatment buddies and home visit
support by peer educators or community health wvolunteers for closer adherence
counselling and support. The semi-independent, due to their low socio-economic status
could also lack transport to visit their facilities for drug pick up as well as for other

support services.
5.1.2 Survivorship / attrition patterns up to 24 months

In this study, the retention rates between the cohorts of PLHIV started on ART before
and after implementation of “Test and start” were not significantly different. In the first
three months after starting ARVS, the retention rates were 84% for the “Test and start”
cohort while that for the cohort before was 88%. After two years of ARVS, the retention
rates declined in both the “Test and start” and pre “Test and start” groups to 64% and
68% respectively. The retention at one year is comparable to that of 89% found in a
2017 study for “Test and start” patients in Kenya and Uganda (Hassan et al., 2015,
Kwarisiima et al., 2017)) . A cohort study done in Uganda at almost the same time
(January 2015 to December 2017) involving 646 patients by Opio et al., (2019)
concluded that “there was no significant mean difference (p = 0.231) in the retention
times of patients initiated on ART based on CD4 cell count, compared to those initiated
under the “test and treat” strategy. The retention rates are similar to other studies
globally such as Rosen et al., (2007) and Fox & Rosen (2016), where the averaged
retention was 78% at 12 months, 71% at 24 months, and 69% at 36 months across all
regions in a meta-analysis of 154 cohorts of PLHIV from 42 countries (24 in Africa (114
cohorts), 10 in Asia (28 cohorts), and 8 in LAC (12 cohorts). However, in a Malawi
retrospective study, immediate ART was found to be associated with low retention rates
among PMTCT mothers (Chan et al., 2016). The study which analyzed 456 pregnant
women on ART in Malawi showed that “initiation of ART on the same day as HIV

diagnosis, was independently associated with reduced retention in the first six months.
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This study found that 1 in 10 cases of attrition were caused by deaths, results that are not
consistent with a Ugandan prospective cohort study by Flynn et al., (2017) who
observed that death was the largest cause of attrition at 80% (127/158) and 63% (n = 80)
of the deaths occurred in the first year of HIV therapy. In this study, of the 240 poor
outcomes, about 1 in 5 occurred on the day of starting ART, 23/102 (23%) for the “Test
and start” cohort and 29/138 (21%) for the delayed treatment cohort underlying the fact
that starting patients on ART immediately upon diagnosis did not lead to poor outcomes.
More thorough adherence counselling and treatment preparation will improve outcomes
for both cohorts.

5.1.3 Individual level factors associated with poor outcomes

Just like in previous studies (Cornell et al., 2009; Tayler-Smith et al., 2011, Kwarisiima
et al, 2017) increasing age was significantly associated with protective effect on hazard
of poor outcomes, with the risk of poor outcomes reducing by 2% for every year gained.
This could be due to the reason that older people living with HIV are able to accept their
HIV status, adhere to treatment hence the better outcomes as opposed to adolescents

who often struggle with self-stigma, relationship and self-identify issues.

Males had higher likelihood of having poor outcomes compared to female patients
(@HR=1.37, 95%CI=1.03—1.82) although it was not statistically significant. These
findings are supported by Chen et al., (2008); Barth et al., (2011) and Hassan et al.,
(2015) who found male gender to be associated with poor outcomes in Malawian,
Ugandan and Kenyan studies respectively. Among the reasons the for the poor outcomes
among men in Kenya are the poor health seeking behavior, less psychosocial support

systems and higher levels of stigma compared to women.

Divorced/separated patients were one and half more times likely to have poor outcomes
compared to married patients which may be due to the lack of consistent support
systems that may be lacking. This is in contrast to a study in Kilifi (Hassan et al., 2015)

which did not find marital status to be associated with attrition. Compared to self-
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employed patients, formally employed patients had half the risk of having poor clinical
outcomes which is supported by other studies like the systematic review and meta-
analysis by Nachega et al., (2015) which included 28 studies published between 1996
and 2014 involving 8743 HIV-infected individuals from 14 countries.

Predictors of mortality

In this study, it was found that males had more than 4 times risk of mortality than
females. This is consistent with other studies (Chen et al., 2008; Lawn et al., 2008;
Hassan et al., 2015; Angdembe et al., 2019) although the risk was not as high as found
in this study. In this study, compared to the married patients,
divorced/separated/widowed had more than threefold risk of mortality, which is
consistent with the findings in assessment of overall poor outcomes. This study found
that patients with no education or with primary school education had a significant risk of
death compared to those with secondary education and above, which is contradictory to
findings of a meta-analysis done by Probst et al., (2016) for 10 studies comprising of
175,000 patients and 6700 deaths in South Africa. Consistent with studies in
Ethiopia(Tekola et al., 2008) and Zambia (Tshikuka et al., 2014) that concluded “poor
households are more likely to experience an AIDS death” and “low socioeconomic
status in patients hospitalized for  HIV/AIDS were more likely to die than high
socioeconomic status inpatients” respectively. This study found that patients who were
economically dependent had an increased risk of mortality while those who are semi-
independent had significantly lower risk of death. Patients who were not on the first line
recommended ART regimen are often treatment failure clients or those who had
defaulted and therefore not yet switched to more efficacious regimen. Though these
deaths formed a small proportion of all the mortalities (4/26), they had a risk of
mortality which was more than 7 times of those on the recommended first line ART at

the time of Tenofovir/ Lamivudine and Efavirenz combination.
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Predictors of loss to follow up

The rates of LTFU were 185 (95%CI 155—220) and 195 (95%CI 158—240) losses per
1000 person-years for the before and after “Test and start” cohorts respectively with
almost 1 in 4 LTFU occurring on the day of starting ART. Increasing age and formal
employment were protective on being lost to follow up which is consistent with findings
from Uganda in a “Test and start” setting where they found age >25 years to be
associated with reduced risk of being lost to follow up (Kiwanuka et al., 2020). This is
probably due to the fact the younger patients are undergoing life transforming events at
this age including decisions on relationships, careers, studies, self-awareness and
discovery which get complicated with HIV diagnosis with its associated stigma and
discrimination. Patients who missed nutritional assessments in their records had higher
risk of being lost to follow up in this study which is in contrast to Opio et al. (2019) who
found patients with normal BMI being at higher risk for loss to follow up.

Predictors of transferring out

In this study, we found males to have a third the likelihood of transferring out to other
health facilities compared to females. Patients without documented adherence
counselling sessions before starting ART were more likely to transfer out than those who
had documented adherence counselling sessions. The findings in this study reflect those
of a South African study with 4511 participants of which 597 transferred out to other
facilities during the study period, found being female and having >1000 copies/ml viral
load as risk factors for transferring out (Nglazi et al., 2013). Given that in the Kenyan set
up we have men being employed more than women, it is expected that we will have
more men migrating due to work hence more transfers out. The findings in this study are
contrary to this expectation. Majority of formal employers in Kenya require tertiary level
of education for employment. In this study, only 1 in 5 of the male respondents had
tertiary level of education, meaning that they were less likely to be employed in jobs that

would require them to migrate hence less chances of transferring out. Marriage and start
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of new relationship could have contributed to the higher likelihood of transferring out

for women.
5.2 Conclusions

1. The viral load suppression rates among cohorts of people living with HIV started
on anti- retroviral therapy before and after implementation of “Test and start”
program are similar in Mombasa, Kwale and Kilifi counties.

2. The survivorship patterns at every 3 months for 24 months for the two cohorts
were also similar. Males, the young, divorced/separated/widowed, poor socio-
economic status, and those not on recommended first line regimen had a higher
risk for poor clinical outcomes.

3. Individual level factors associated with higher risk for poor clinical outcomes
included being of male gender, young >30 years, divorced/separated/widowed,
poor socio-economic status and not receiving adherence counselling sessions
before starting ART.

5.3 Recommendations

1. The “Test and start” program is as effective as the previous policy in clinical
outcomes and should be continued as the early ART treatment averts severe
morbidity and mortality as outlined in previous studies. All people living with
HIV should be on optimized ART regimen which have better clinical outcomes.

2. This study focused on individual level factors that affect viral load suppression
rates and survivorship patterns in the cohorts under study. It is recommended that
other studies look at the health system factors that affect viral load suppression
rates and survivorship patterns, particularly the effects of each of the WHO
building blocks for the health system.

3. Programs should implement strategies tailored towards addressing the specific
challenges faced by males, young adults, those with poor socio-economic status,

the divorced or separated and widowed
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4. In this study, patients who were semi-independent economically were found to
have significantly lower odds of achieving viral load suppression compared to
those who are independent, unlike in the other studies. It is recommended that
both qualitative and quantitative studies be done to explain the lower odds for

viral load suppression in this group of patients.
5.4 Limitation of the study

Our study had some limitations. First, there are various thresholds used for the definition
of viral load suppression ranging from <20, <50, <200, <400 to <1000 copies/ml (Lesko,
et al., 2020). As guided by the Ministry of Health’s guidelines in Kenya, this study used
a threshold of <1000 copies/ml which is different from many other studies. This
threshold will have to be put into consideration when interpreting the viral load
suppression rates for both cohorts. Secondly, the study did not select sites randomly but
selected the high-volume facilities which are mostly well resourced that small volume
facilities. The level of resources may affect the clinical outcomes for facilities and

individ uals.

Though this study followed all the laid out guidelines including the STROBE
guidelines(VVandenbroucke et al., 2007) for reporting, it still has a few limitations. This
study relied on data in patient files and registers. Follow up for patients who were found
to be lost to follow up was not done. In some studies, some of the lost to follow up
patients restarted treatment in other facilities and could be active on ART while others
could be dead. The study also lacked the capacity to identify clients that had been
diagnosed earlier, started ART, stopped, and later came back as newly diagnosed
PLHIV. Lastly, since this is retrospective study, bias arising from unmeasured features

cannot be entirely ruled out.
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Appendix |I: Quantitative Data Collection Tool

APPENDICES

DATA COLLECTION TOOL.
AT ART INITIATION
County Site Patient Gender DOB Marital Entry Registrati |HIN/ Start ART WHO Nutritio Cadre of |Presence
Name Unique Status Point on Date Diagnosis |ART regimen stage at presence |al status health of regular
1D Date Date entry at HIvV care staff
Diagnosis worker meetings
,MDT,wWI
T/QITs
1
2
3
4
5
3 months follow up 6 _months follow up 9 months follow up
Cormorbi|Nutrition |[Status at |VVL date [|Viral load|Cadre of [Cormorbi|Nutrition |Status at |\VL date |Viral load|Cadre of |Cormorbi|Nutrition |Status at |\VL date Viral load|Cadre of
dity/O1 at 3 3 months |after 3 results 3 health dity/O1 at 6 6 months |after 6 results 6 |[health dity/O1 at 9 9 months |after 9 results 9 [health
presence |moths months months care presence [moths months months care presence |[moths months months care
at 3 worker at 6 worker at 9 worker
months months months
1
2
3
a
=3
12 months follow up 15 months follow up 18 months follow up
Cormorbi|Nutrition |Status at |\VVL date [|Viral load|Cadre of [Cormorbi|Nutrition |Status at |\VL date |Viral load|Cadre of |Cormorbi|Nutrition |Status at |\VL date Viral load|Cadre of
dity/O1 at 12 iz after 12 results 12 |health dity/O1 at 15 15 after 15 results 15 |health dity/O1 at 18 i8 after 18 results 18 |health
presence |moths months months months care presence [moths months months months care presence |[moths months months months care
at 12 worker at 15 worker at 18 worker
months months months
1
2
3
a4
5
21 months follow up 24 months follow up
Cormorbi|Nutrition |[Status at |VVL date [Viral load|Cadre of [Cormorbi|Nutrition |[Status at |VVL date |[Viral load|Cadre of
dity/O1 at 21 21 after 21 results 21 |health dity/O1 at 24 24 after 24 results 24 |health
presence |moths months months months care presence [moths months months months care
at 21 worker at 24 worker
months months
1
2
3
4
5




Appendix Il Informed Consent
Principal Investigator: Dr. Isaac Chome Mwamuye; Phone: +254724804516
Purpose

This study investigates the effectiveness of the “Test and start” program of starting ART
immediately after HIV diagnosis. As part of this study, you will be asked to answer

structured questions. This study will take at most 45 minutes.
Participants’ Rights

I understand that my responses will be kept in the strictest of confidence and will be
available only to the researcher. No one will be able to identify me when the results are
reported, and my name will not appear anywhere in the written report. 1 also understand

that 1 may skip any questions or tasks that | do not wish to answer or complete. |

understand that the consent form will be kept separate from the data records to ensure
confidentiality. 1 may choose not to participate or withdraw at any time during the study
without penalty. | agree to have my verbal responses tape-recorded and transcribed for
further analysis with the understanding that my responses will not be linked to me

personally in any way.

| understand that upon completion, I will be given full explanation of the study. If I am
uncomfortable with any part of this study, I may contact the Ethic and Research

Committee at Jomo Kenyatta University of Agriculture and Technology.

| understand that | am participating in a study of my own free will.

Consent to Participate
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I acknowledge that | am at least eighteen years old, and that I understand my rights as a
research participant as outlined above. | acknowledge that my participation is fully

voluntary.

Date:

Name: Signature:

80



Appendix I11: County Government Approval Letters

r
COUNTY GOVERNMENT OF Kinas
EYEAIENGE N O LA IIESERYVICT S
L N Y L . "0, Bas BA0108
winn

Fomaih i gmail cem

BEF RLF DOMEERERCH VOL 218
Date: 12 Novembar 2020

OFFICE OF THE COUNTY DIRECTOR

3 ChDme Mwomuyée
woo Lenyvatia University ol AgllCU”Ule ond Technology

Mombata Campus

RE A ON TO CARRY OUT RESEA IN KILIFi COUNTY
*ra il County Department of Health Services is in receipt of your request to
~onduct o study “Effectiveness of “the fest and freat” program antiretroviral
programme among People Living with HIV in Mombasa, Kilifi and Kwale
counties” tha! has receved approvals from Pwani University Elnicol Review

“ommittee (ERC| REF; ERC/MSC/032/2020.

-4

ne Department grants you authorization to conduct your study i Kilifi County
Hospital. Malindi SCH, Mariakani SCH, Muyeye HC, Oasis Medical Center and
Gede HC. in ine with the ethical considerations stipufated in the opprovad

fLdy protocol, and within the expiry date of your ERC approval | 57 November,
2021. ' s required that you engage the facilities health administration pror to
commencing dato collection.

on compistion of the study, you are required 1o share your study findings
d recommendations with the County Direclor, Department of Health

Dr. Ravid Mulewo,
Director of Medical Services.

KILIFI COUNTY.
ccC:

» CECM-Health Services
» Chief Officer of Me
» Chief Officerof Pul
» Director of Al
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DEPARTMENT OF HEALTH SERVICES
OFFICE OF THE CHIEF OFFICER, PUBLIC HEALTH

Email ; chiefofficerpublichealth2020@gmail.com 1. O, BOX 90441 - 80100
o ; : i Msanifu Kombo Street
replying please qu MODMBASA

Ref: MCG/COPH/RSCH. /22
Date: 20™ November 2020

Dr. Isaac Chome Mwamuye .
Jomo Kenyatta University of Agriculture.
Mombasa CBD Campus.

RE: AUTHORIZATION TO CARRY OUT RESEARCH IN MOMBASA COUNTY

The Mombasa County Department of Health Services is in receipt of your request fetter
to conduct @ study on: *Effectiveness of “the test and treat” program
antiretroviral programme among People Living with HIV in Mombasa, Kilifi
and Kwale counties® that received ethical approval by the Pwani University Ethical
Review Committee,

The Department is glad to grant you authorization to conduct your study over a period
of 2 years (Expires on 20" November 2022) in Mombasa County in line with the
approved study protocoel.

Upon completion of study, you are required to share your findings and recommendations
with the Department of Health Services, Mombasa County.

COUNTY CHIEF OFFICER ~ PUBLIC HEALTH
DEPARTMENT OF HEALTH SERVICES
COUNTY GOVERNMENT OF MOMBASA
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COUNTY GOVERNMENT OF KWALE

HOY & il DEPARTMENT OF HEALTH SERVICES
A EENTA OFFICE OF THE COUNTY DIRECTOR Webalin! waw hisule
RE: CGRWLGCDH/EVOL.1/63 DATE: 18" November, 2020
Dr. Isaac Chome Mwamuye
C/0 Jomo Kenyaua University of Agriculture,
: A% COLLE STU !
EFF Vv SS OF _“THE T ND___TREAT" PROG

JPLE LIVING WIT

MO S AFLAND KWALE I

Following your request for approval to collect data for the above named study, the
County grants the approval to collect data from patient files and registers in Msambweni
CRH. Kwale SCH, Kinango SCH, Diani SCH, Mkongani HC and Kinondo Kwetu Health
Centre.

Name of study: “Effectiveness of “the test and treat”™ program antiretroviral
programme among People Living with HIV in Mombasa, Kilifi and Kwale counties™

The principal investigator of the study: Dr Isaac Chome Mwamuye,
Contacts of the Pl: 0724804516, email address isachome/@ gmail.com

The study should adhere to the ethical approvals granted by the Pwani University Ethical
Review Committee and county regulations.

Best regards,

Dr. Hajara El-Busaidy
COUNTY X .
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Appendix 1V: Ethical approval

NACOSTI ACCREDITED ﬁP FROMS/032/2020

UNIVERSITY
P.O. Box 195-80108
Kififi, Kenya.
REF: ERC/MSc/032/2020 Date: 16™ Nov 2020
T10: Issac C. Mwamuye
Dear Sir/madam

This s to Inform you that Pwanl University Ethics Review Committee has
reviewed and approved your above rasearch proposal. Your application
approval number is ERC/MSec/032/2020.The approval period is 16™, Nov. 2020
- 158" Nov, 202). This approval is subject to complionce with the following
requirements;
i. Only approved documenis including (informed consents. study
instruments, MTA) will be vsed

ii. Al changes including (amendments, deviations, and violations) are
submitted for review and approval by Pwani University Ethics Review
Commitiee.

ii. Death and fite threatening problems and serious adverse events or
must be reported 1o Pwani University Ethics Review Committee within /2
hours of nolification

iv. Any changes, anticipated or otherwise that may increase the risks or
affected safety or weltare of study participants and others or affect the
Integrity of the research must be reported to Pwanl University Ethics
Review Committee wilhin /2 hours

v. Clearance for export of biolegical specimens must be abtained from
ralevant institutions.

vl.  Submksion of a request for renewal of approval at least 60 days prior to
expiry ol the approval period. Altach a comprahensive prograss report
fo support the renewal,

vil, Submision of an exescutive summary report within 90 days upon
completion of the study to Pwani University Ethics Review Commiliee.

Prior o commencing your study, you will be expecled to oblain a research

license from National Commission for Sclence, Technology and Innovation

(NACOSTI) hiipsi/fads.nacostigoke and also oblain other clearances

needed,

Yours sinceraly

Chair, IERC

@aPwani

Ethues. an Cammitive,
Proams Uiversiry, wanepuunc.fie, email: coove@ipuocbe, indiediauacke wil: 0719 182218, 0720785791
The ERC. Gring Inugvm o Ruw'd-ﬁx Swrsaimable Development
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NACOSTI ACCREDITED ﬁ P CRC/MSc NI 22020

UNIVERSITY
ETHICS REVIEW COMMITTEE

ACCREDITTED BY THE NATIONAL COMMISSION FOR SCIENCE, TECHNOLOGY
AND INNOVATION (NACOSTIL KENYA)

CERTIFICATE OF
ETHICAL APPROVAL

THIS IS TO CERTIFY THAT THE PROPOSAL SUBMITIED BY

ISAAC C, MWAMUYE

REFERENCE NO.
ERC/MSc/032/2020

ENTITLED:
Effectiveness of the “TEST AND START™ Aati-retroviral therapy
program among people living with HIV in Mombasa, Kilifi and Kwale
Counties in Coastal Kenya

TO BE UNDERTAKEN AT
COASTAL REGION, KENYA

FOR THE PERIOD
FROM: 16/11/2020 TO: 15/11/2021
HAS BEEN APPROVED BY THE ETHICS REVIEW COMMITTEE

ATITS SITTING HELD AT PWANI UNIVERSITY, KENYA
ON THE 15/11/2020

CHAIRMAN SICRETARY LAYV MIMRER

N u ! 0\ \l l \
Ll‘nrl MMM le’ﬂht\
Poverst Uinsverssty, sowsr g e el ¢ rsnyiionor. e 2osdsatomache el 0719 182218 0720785791
Thw ERC. Giyving fnregvity o R«u-m&ﬁn Sustinalle I wasment
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