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SUMMARY

Three decades after the first reported case, HIV/AIDS remains a global public health challenge. 

In Kenya, an estimated 1.2 million people were living with HIV/AIDS at the end of 2012. 

Despite the scale up of HIV/AIDS care and treatment services in the country, characteristics 

of individuals enrolled for care and the continuum of care remains less well described. This 

thesis aimed to describe the characteristics and outcomes of individuals enrolled for HIV/AIDS 

care in a rural HIV clinic in Coastal Kenya. Chapter 1 of the thesis describes the biology of 

the virus and reviews the literature on HIV/AIDS care and treatment outcomes in sub-Saharan 

Africa (sSA).

We set up a longitudinal surveillance at a HIV clinic located within Kilifi District Hospital, a rural 

secondary level public health facility in Coastal Kenya. Individuals enrolling for care between 

2008 and 2013 were consented and followed up over time. Routine sociodemographic, 

clinical and laboratory data were collected at every individual clinic visit. In addition, remnant 

blood samples from routine clinic diagnostics were captured and archived for follow-up stud-

ies. Chapter 2 describes the study site and gives an outline of the study population.

Data from our surveillance suggests that more than two-thirds (70%) of adults enrolling 

for HIV care were women. The mean age at enrolment into HIV care was estimated at 35 

years, with men being older compared to women. These data are a good reflection of the 

disproportionate distribution of HIV by gender, with women being more affected by the 

epidemic than men in our setting. The mean body mass index (BMI) and CD4 T-cell count at 

enrolment into HIV care were estimated at 21 kg/m2 and 450 cells/μL respectively.

Chapter 3 reports on the extent of HIV-1 subtype diversity among individuals enrolled for 

HIV care in our clinic. We found a predominance of HIV-1 subtype A1 (59%) in our setting. 

Importantly, a quarter (27%) of our clients were infected with HIV-1 complex intersubtype 

recombinants. Not only do increasing recombinants pose a major challenge towards anti-HIV 

vaccine design, their effect on disease progression and acquisition or transmission of drug 

resistance is yet unclear.

Transmitted drug resistance (TDR) has been shown to compromise the effectiveness of 

antiretroviral therapy. Chapter 4 details the extent of HIV-1 TDR in our setting. While recent 

data from other sub-Saharan settings, including those from Mombasa, report moderate to 

high levels, data from our setting suggests low levels (1%) of TDR. The high levels of TDR 

observed in other settings maybe as a result of several factors including longer availability of 

ART, higher ART coverage or a combination of both.
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Whilst a lot of studies have been done to describe outcomes of HIV-infected individuals on 

ART, a paucity of data on pre-ART outcomes, both in adults and children, exists. Chapter 

5 describes the rate and predictors of early lost to follow up (LTFU) in ART-ineligible adults 

enrolling for care in our clinic. Our data suggest a third (34%) of ART ineligible individuals 

were LTFU within 6 months of enrolment into care, with more than a half of these (54%) 

enrolling for care but not returning for follow up within the next 6 months. Further distance 

from the clinic and single marital status at time of enrolment were independent predictors 

of time to LTFU.

LTFU in children born to HIV infected mothers (HIV exposed infants) is equally important, 

especially in light of the advocacy towards elimination of mother to child transmission of HIV 

infection. In chapter 6, we outline the dynamics and constraints of early infant diagnosis of 

HIV-infection among exposed infants in our setting. Two-thirds (68%) of HIV-exposed infants 

enrolled for care after 2 months of age - against the nationally recommended age of 6 

weeks. In addition, around two thirds (65%) were LTFU from care before the recommended 

18 months age, with almost half (43%) being LTFU within two months of enrolment into 

care. Our data therefore suggests that majority of our HIV-exposed infants did not get HIV 

PCR test done at 6 weeks as recommended, did not benefit from postnatal PMTCT interven-

tions and were therefore at increased risk of postnatal HIV acquisition and early HIV-related 

mortality.

Whilst ART scale up and treatment coverage in Kenya has been impressive, late ART ini-

tiation, high attrition from ART care, high levels of treatment failure and drug resistance 

remain major challenges to the success of ART programs. Chapter 7 describes the incidence 

and predictors of attrition from ART care among individuals initiating ART in our clinic. The 

median CD4 T-cell count at ART initiation was 142 cells/μL, with 40% of individuals having 

CD4 T-cell count of <100 cells/μL. Similarly, the median BMI was 19 Kg/m2, with 40% of 

individuals having moderate to severe malnutrition (BMI <18.5 Kg/m2). Men were more likely 

to be older and more immunocompromised at ART initiation compared to women. These 

data are suggestive of late ART initiation, with men being more affected than women. Late 

ART initiation has been reported to contribute to poor outcomes, including early mortality 

and LTFU from ART care.

In our setting, a third (33.2%) of individuals initiated on ART and followed up over a period 

of two years were either LTFU or reported dead (attrition), with more than a half of these 

(55.4%) occurring within six months of treatment initiation. Advanced HIV disease at time 

of ART initiation strongly contributes to high early attrition, while weak ART support systems 

after treatment initiation contributes to later attrition. Later attrition may also be a consum-

mation of treatment failure following acquisition of antiretroviral drug resistance.
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Chapter 8 outlines the prevalence and correlates of HIV-1 virologic treatment failure and 

drug resistance in our setting. A quarter (25%) of individuals on ART over a median duration 

of 14 months had virologic treatment failure. Half (53%) of those with virologic failure had 

acquired at least one drug resistance mutation. Unsatisfactory adherence and younger age 

(15-24 years) were strong correlates of virologic failure and acquired drug resistance.

Chapter 9 discusses the characteristics, continuum of care and outcomes of HIV-infected 

individuals in the context of the studies presented in this thesis. Our surveillance data sug-

gests that characteristics and outcomes of Individuals enrolled for HIV care in this setting are 

largely comparable to those from HIV programs in other parts of Kenya and sSA. Our data 

also suggest that women are disproportionately affected by the HIV epidemic compared 

to men. On the other hand, men have poorer HIV outcomes, compared to the women. Of 

concern is the finding that individuals enrol for care when they are relatively healthy but drop 

out of care only to resume later when they are severely immunocompromised. This neces-

sitates ART initiation followed with poor outcomes, including high early attrition, acquisition 

of drug resistance and subsequent treatment failure. Continued surveillance activities are 

therefore needed to understand the evolving nature of the epidemic in this setting. Practi-

cal and sustainable multifaceted interventions aimed at improving timely ART initiation and 

treatment outcomes are also needed in this rural HIV clinic in Coastal Kenya.


