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Definition of terms 

 

Adolescent refers to a person between the ages of 10 – 19 years old (WHO, 2013b). 

 
 

Retention in care refers to patients on antiretroviral therapy (ART) who are alive and 

continue to attend ART services at a health center as scheduled or have been officially 

transferred out to another health center for ART services and are assumed to still be on ART 

(Massaquoi et al., 2009; WHO, 2013b). 

 
Viral load suppression is defined as a viral load below 1000 copies of HIV-1 RNA per mL, 

measured after at least 6 months on ART (Ministry of Health, 2016). 
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ABSTRACT 

 
 

Background: Globally, adolescents on antiretroviral therapy (ART) have comparatively worse 

treatment outcomes (i.e., low viral load suppression rates) compared to adults and children. 

Lesotho introduced Dolutegravir (DTG), to replace Efavirenz, as a more potent first line and 

second-line drug regimen for ART in 2018. However, no study has been conducted to date to 

assess the effectiveness of this change in regimen on treatment outcomes of adolescents on 

ART in Lesotho. 

Aim: The current study described viral suppression of adolescents and its concomitant risk 

factors upon switching to DTG based ART regimen at a specialized pediatric HIV clinic in 

Lesotho. 

Methodology: A retrospective quantitative cohort analysis of adolescents (15-19 years) 

initiated on a Dolutegravir-based ART regimen from November 2019 to November 2021 

(N=559) at a specialized pediatric HIV clinic in Lesotho was done. The Statistical Package for 

Social Scientists (SPSS) Version 28 was used to determine the factors associated with viral 

suppression through bivariate and logistic regression analyses. 

Results: The analysis included 559 adolescents who transitioned to a Dolutegravir-based 

regimen. Majority of adolescents were on ART for more than 9 years (59.1%; n = 327). More 

than half of the adolescents were females (54.2%; n=303). Viral load suppression (VLS) 

(<1000 copies/mL) was 87.8% before initiation on Dolutegravir and increased to 91% at 6 

months after being initiated on DTG. The bivariate analysis showed that duration on DTG was 

significantly associated with VLS (p=0.01). In multivariate logistic regression, the odds of 

having full viral suppression were eight and four times higher   among adolescents who were on 

DTG for a year or two years, respectively, compared to those who were on DTG for less than 

one year (adjusted odds ratio (AOR): 8.0, 95% confidence interval (CI): 1.64 - 39.06; AOR: 

4.4, 95% CI: 0.85 - 23.41).  

Conclusion: Our findings indicate that 91% of adolescents living with HIV in Lesotho 

achieved viral suppression within 6 months of being placed on a DTG based regimen; thus, 

supporting the switch to DTG for adolescents on ART, to ensure that UNAIDS target of 90% 

viral suppression is reached for this key population. 
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1.1 Background 

CHAPTER 1: INTRODUCTION 

Globally, it is estimated that 37.6 million people were living with HIV (PLHIV) as of 2020, of 

which 2.8 million are children and adolescents (0-19 years) (UNAIDS, 2021). Nine in 10 

children and adolescents (0-19 years) living with HIV reside in sub-Saharan Africa (UNICEF, 

2020). Worldwide, there were 1.7 million adolescents aged 10-19 years living with HIV in 

2019 (UNICEF, 2020). Although some countries are making significant strides towards 

achieving UNAIDS targets of 90-90-90 – that is, 90% of PLHIV know their HIV status, 90% 

of PLHIV on antiretroviral therapy (ART) and 90% of those on ART are virally suppressed) - 

the last target (90% viral load suppression (VLS) rate) remains elusive. In 2019 VLS among 

adults in Lesotho was 88% (Lesotho Population-Based HIV Impact Assessment (LePHIA), 

2019), falling short of the UNAIDS target. 

 
Globally, one-third of new HIV infections in 2015 occurred in adolescents and young adults 

aged between 15 and 24 years (Marcus et al., 2017), and 40% of these were adolescents aged 15 

to 19 years. In sub-Saharan Africa, where about 82% of adolescents living with HIV (ALHIV) 

globally live, adherence levels are suboptimal, which in turn translates to poor treatment 

outcomes in this key population (Ammon, Mason and Corkery, 2018). VLS for ALHIV remains 

worse compared to adults living with HIV. In Namibia, for example, overall VLS was 87% at 

the end of 2016, with the highest percentage (90%) in people older than 20 years and lowest 

(68%) among adolescents 15 to 19 years old (Agolory et al., 2018). 

 
Lesotho has the second-highest HIV prevalence globally, with 25.6% in the adult population 

in 2017, and an annual incidence of 1.1% corresponding to 10,000 new HIV cases per year 

(LePHIA, 2019). Adolescent girls and young women (15-24 years) and men (35-49 years) 

reported the highest incidences of 1.49% and 2.65% respectively. Lesotho has also adopted the 

UNAIDS 90-90-90 strategies to end the AIDS pandemic by the year 2020 - with targets of 90% 

of HIV-positive people knowing their HIV status, 90% of them on ART and 90% of those on 

ART virally suppressed (UNAIDS, 2014). In 2019 Lesotho reported that 81% of people living 

with HIV (PLWH) were aware of their positive HIV status; 91.8% of them were on HIV 

treatment and 87.7% of those on treatment achieved viral load suppression (VLS) (Lesotho 

Population Based HIV Impact Assessment, 2019). In the same year, Lesotho reported that the 

HIV prevalence in older adolescents (15-19 years) in Lesotho was 4.2%, with testing rates, 

treatment coverage and VLS of 72%, 54.8% and 50.1%, respectively (LePHIA, 2019). This 
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indicates a need for targeted interventions for ALHIV. This follows the global trend that 

adolescents on ART tend to have lower rates of VLS compared to adults  (Chhim et al., 2018). 

The HIV impact assessment survey conducted in seven countries in Eastern and Southern 

Africa, including Lesotho, from 2015 to 2017 shows a 45% viral suppression rate among 

adolescent girls and young women (Rown et al., 2018). A study in South Africa on HIV care 

cascade for adolescents initiated on ART concluded that VLS remained low (47%) for ART-

initiated adolescents (Haghighat et al., 2021). 

 
The low levels of VLS amongst adolescents in Lesotho indicate possible sub-optimal adherence 

and retention challenges in this key population. Various interventions such as the teen club 

initiative, multi-month dispensing of ART and differentiated service delivery (DSD) have been 

implemented to improve VLS (Lejone et al., 2020). In other low and middle-income     countries 

in sub-Saharan Africa, interventions that have shown promising results for adolescents include 

task shifting, community-based adherence support, use of mHealth (digital) platforms and 

group adherence counseling (Murray et al., 2017). 

 
1.2 Introduction of Dolutegravir in Lesotho 

Lesotho was the first country in sub-Saharan Africa to adopt World Health Organization (WHO) 

recommended ‘Treat All’ policy through the implementation of a test and treat strategy that 

removes CD4 count as a requirement to start ART in 2016 (Government of Lesotho, 2019). In 

2018, Lesotho updated the National ART guidelines to include more potent first line and second-

line drug, namely dolutegravir (DTG) to replace Efavirenz (EFV). The new guidelines prioritize 

adolescents to be transitioned into DTG based regimens to improve treatment outcomes, mainly 

VLS. Criteria for switching to DTG included that all adolescents and adults with body weight of 35kg 

and above who were newly diagnosed with HIV be initiated on DTG based regimen, those already 

on ART for at least 6 months duration and above with undetectable VL were transitioned to DTG. In 

case of detectable VL but lower than 1000 copies/mL, enhanced adherence counselling was initiated 

to address any adherence barriers. DTG was shown to be more effective with higher VLS rates and 

a lower risk of treatment discontinuation as compared to other drugs (Government of Lesotho, 

2019). Dolutegravir is safe and effective for ALHIV (Briand et al., 2016). A study in Uganda 

assessing acceptability and VLS of patients on DTG-based regimens found high acceptability in 

treatment-experienced and new patients, and higher VLS (94%) after 6 months of treatment 

(Nabitaka et al., 2020). In another study (DoLPHIN-2), it was found that patients on DTG 

suppressed viral load much faster than those who were on EFV-based (Kintu et al., 2020). 
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1.3 Problem Statement 

Many countries - including Lesotho – routinely report HIV treatment outcomes for older 

adolescents (15-19 years) as part of adults, and young adolescents (10-14 years) as children 

due to delineated adult and pediatric HIV programs (Lesotho Population Based HIV Impact 

Assessment, 2019). Thus, monitoring of treatment outcomes for adolescents is not routinely 

done or reported. There is a paucity of studies assessing treatment outcomes such as retention 

in care and VLS in adolescents because most studies are done with adults only and adolescents 

15 to 19 years are included in the adult population while those 10 to 14 years are classified with 

the pediatric population (Ferrand et al., 2016; Murray et al., 2017). It is conceived hat little has 

been done to assess the treatment outcomes of adolescents on ART in Lesotho. Furthermore, the 

use of DTG as a first and second-line drug regimen in adult HIV populations has been 

introduced in 2018, but its efficacy has not been assessed in Lesotho. It is, thus, essential to 

analyze routine health data to determine the rates of and the factors associated with VLS in 

adolescents on DTG-based     ART regimens. 

 
1.4 Study Aim and Objectives 

The aim of the study was to assess the treatment outcomes of older adolescents since being 

initiated on a Dolutegravir-based ART regimen in a specialized pediatric HIV clinic in Lesotho. 

 
The objectives of the study were: 

 To describe the socio-demographic and clinical profile of adolescents (aged 15-19 years) 

on DTG-based ART regimen. 

 To compare VLS between treatment naïve adolescents and treatment-experienced 

adolescents initiated on DTG based regimen. 

 To describe retention in care for adolescents on DTG-based regimen and 

 To determine factors associated with VLS in adolescents initiated on DTG-based regimen. 

 

 
1.5 Outline of Thesis 

Chapter 2 explores the literature on factors associated with viral suppression among 

adolescents globally, in the sub-Saharan and African region, and in Lesotho. 

 
Chapter 3 describes the methodology of the study. The methodology outlines the study design, 
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the study’s settings, the study population, sampling method used, the data collection method, 

and data analysis. This section explains the strategies that are implemented in the study to 

improve the validity and reliability of the results. The last section of this chapter is a summary 

of ethical considerations. 

 
Chapter 4 presents the results from the descriptive and inferential analyses. 

 
 

Chapter 5 presents a discussion of the study’s results in relation to the existing literature. 

 
 

Chapter 6 presents the conclusions based on the study results and provides recommendations 

drawn from research findings and study limitations. 
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CHAPTER 2: LITERATURE REVIEW 
 

 

2.1 Introduction 

 
Viral suppression is a significant indicator of treatment success in ART programs, and has been 

associated with decreases in morbidity, mortality and HIV transmission (Maena et al., 2021). 

In this review, we define viral load suppression (VLS) and how it is measured and routinely 

monitored. We also review the literature on the determinants of VLS, retention and adherence 

among adolescents on ART. 

 
2.2 Definitions 

 

2.2.1 Viral Load 

VL refers to the concentration of HIV-1 RNA in the plasma. It is measured as copies per 

milliliter (mL) of blood (Mellors et al., 1997). This measurement reliably predicts the rate of 

disease progression and decline in immunity status; the higher the concentration, the more 

immunity destruction and the faster the progression of the disease (Saag et al., 1996). VL below 

50 copies/mL is referred to as undetectable and indicates no disease progression. Any VL above 

50 copies of HIV-1 RNA /mL is referred to as unsuppressed and indicates active replication of 

HIV (Eisinger, Dieffenbach and Fauci, 2019; Lesko et al., 2020; Lesotho Ministry of Health, 

2022). 

 
2.2.2 Viral Load Suppression 

VLS is defined by WHO as VL below 1000 copies of HIV-1 RNA /mL (World Health 

Organization (WHO), 2016). However, countries use different thresholds for VLS suppression. 

In a systematic review and meta-analysis by Kim et al. (2014), it was found that out of 53 

countries, most countries used less than 400 copies/mL as a threshold for VLS. Nonetheless, 

there are other different definitions for VLS that use even lower thresholds such as less than 

200, 50 or 20 copies/mL (Lesko et al., 2020). 
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In Lesotho VLS is defined as VL less than 1000 copies/mL. Any VL count that is 1000 

copies/mL and above is defined as non-suppressed and requires interventions to address 

possible causes (Ministry of Health, 2016). VL above 1000 should trigger implementation of 

early interventions to reduce chances of developing resistance because of sustained low levels 

of viremia that increases risk of resistance. 

 
2.2.3 Viral Load Monitoring 

Viral load monitoring is recommended to determine the effectiveness of ART (WHO, 2016). 

Lesotho National ART guidelines recommend that viral load monitoring be performed 6 

months after ART initiation for everyone on ART, and once every year thereafter (Ministry of 

Health, 2016). For children, regular monitoring every six months is recommended so that 

timely interventions may be initiated once VL is found to be unsuppressed. If VL is equal to or 

greater than 1000 copies/mL, enhanced adherence counselling is initiated, aimed at addressing 

possible causes of unsuppressed VL, and repeat VL testing will be done after three months.      If VL 

is suppressed, the patient continues the same regimen but if unsuppressed, switching to the 

effective second line is recommended. Resistance testing before switching to the second line is 

recommended in patients who were on a protease inhibitor (PI), or integrase strand transfer 

inhibitor (INSTI) based regimen (Government of Lesotho, 2019). VL monitoring has led to the 

identification of different factors that are associated with VLS and these are discussed      below. 

 
2.3 Factors Associated with Viral Load Suppression 

The factors that have been associated with VLS are categorized as socio-demographic, clinical, 

treatment and behavioral factors (Desta et al., 2020; Diress et al., 2020). I will discuss each of 

these categories in turn. 

 
2.3.1 Socio-demographic Factors 

The socio-demographic factors are variables that include gender, age, sexual orientation, race, 

marital status, educational level, employment status and household income that can affect 

individual response or behavior toward treatment or intervention (Haider et al., 2021). The 

most common socio-demographic factors that are associated with VLS among ALHIV are 

(current) age, age at ART initiation, gender and level of education. 
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2.3.1.1 Age 

Several studies report higher VLS rates among younger adolescents (aged 10-14 years) on ART 

when compared to older adolescents (15-19 years) (Amzel et al., 2018; Chhim et al., 2018; 

Fokam et al., 2019; Van Wyk, Kriel and Mukumbang, 2020). Haghighat et al. (2021) argue that 

younger adolescents are more likely to receive social and parental support to take their 

medications which improves adherence to ART and thus leads to better treatment outcomes. In 

one study in the United States of America, it was concluded that VL non-suppression increased 

with age during adolescence (Kacanek et al., 2019). Several authors have observed in their 

studies that older adolescents struggle with several issues such as identity crises and 

transitioning into adulthood, physiological and psychological changes, self-management of 

their chronic condition, and decreasing parental or caregiver support in taking ART, which 

negatively impacts adherence to ART and VLS (Marcus et al., 2017; Van Wyk, Kriel and 

Mukumbang, 2020). 

 
2.3.1.2 Age at ART Initiation 

Perinatally infected adolescents who have been on ART for a longer duration are more 

vulnerable to developing drug resistance which results in unsuppressed VL (Kibalama 

Ssemambo et al., 2021). Adolescents who were initiated on ART when they were still very 

young may not have a strong motive to continue ART when they grow older as they are unlikely 

to experience illness associated with their HIV positive status (Marcus et al., 2017). 

Adolescents who delayed ART initiation or had late HIV diagnosis often have experienced 

HIV associated illness (Van Wyk et al., 2020). The latter may have a motive to adhere to ART 

after experiencing that their health improved on ART. In a study in South Africa, viral non 

suppression was associated with initiating ART at age of less than 15 years (Joseph Davey et 

al., 2018). More studies need to be done to determine how the age of ART initiation affects 

VLS across various settings. 

 
2.3.1.3 Gender 

Different studies show conflicting results on the relationship between gender and VLS. Studies 

in South Africa and the United States of America reported higher VLS for adolescent males 

compared to females (Mave et al., 2011; Van Wyk et al., 2020). In contrast, there is evidence 

from various settings that women have higher VLS compared to men. A study among PLHIV 

in South Carolina, USA, has shown that being male was associated with lower VLS as 
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compared to being female (Haider et al., 2021). Similar findings were reported in studies 

conducted in Cameroon, Ethiopia, Kenya and South Africa, where high VLS among females 

as compared to male counterparts were observed (Joseph Davey et al., 2018; Fokam et al., 

2019; Desta et al., 2020; Diress et al., 2020; Njuguna et al., 2020). 

 
There are also several studies in South Africa, Lesotho and Uganda that show no association 

between VLS and gender (Zanoni et al., 2017; Lesotho Population Based HIV Impact 

Assessment, 2019; Wakooko, Gavamukulya and Wandabwa, 2020; Brown et al., 2022). There 

are various hypotheses that have been put forward to explain gender differences including 

pharmacokinetics and behavioural differences (Njuguna et al., 2020). Thus, gender remains a 

factor that needs to be investigated in each specific context to determine its association with 

VL in ALHIV, and to differentiate risk levels based on gender. 

 
2.3.1.4 Level of Education 

Education has been reported as a predictor of VLS among PLHIV in South Africa, Ethiopia 

and Uganda (Dessie et al., 2020; Diress et al., 2020; Maena et al., 2021). However, there are 

limited studies examining the association between level of education and VLS in adolescents. 

The authors argue that no or lower education level is associated with low VLS because literate 

adolescents tend to have a better understanding of why they are taking medications and are thus 

more likely to adhere to treatment. It is also found that data on education level is poorly 

collected in routine health information. 

 
2.3.2 Clinical Factors 

Clinical factors refer to physiological attributes which, at a certain level, may positively or 

negatively affect an outcome of a disease (Scottish Public Health observatory, 2022). Several 

studies found that clinical factors such as WHO clinical stage at baseline, baseline and current 

CD4 count, pregnancy status and opportunistic infections (such as TB) were often associated 

with VLS in adolescents on ART. 

 
2.3.2.1 WHO Clinical Stage 

WHO clinical staging is a case definition system for HIV surveillance developed by WHO 

(Weinberg & Kovarik, 2010) to assist healthcare providers in making treatment decisions based 

on patient clinical presentation. WHO staging has four stages ranging from Stage 1 (mild 
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disease) to Stage 4 (severe disease). In the absence of ART initiation, an increase in VL 

correlates with the advance in disease severity from WHO Stage 1 to Stage 4 (Saag et al., 1996). 

PLHIV who started ART in Stages 3 and 4 are three times more likely to have virological 

failure than those who start in Stages 1 and 2 (Sithole et al., 2018). Similar results were 

documented in two other studies in Uganda where WHO Stages 2 and 4 were significantly 

associated with VL non-suppression (Maena et al., 2021; Nabukeera et al., 2021). However, 

VL improves over time after consistent use of ART. Van Wyk et al. (2020) found that after 24 

months on ART, adolescents on WHO Stages 2, 3 and 4 were more likely to have VLS, and 

argued that illness motivated them to adhere to ART and achieve viral suppression. 

 
2.3.2.2 CD4 Count 

CD4 count is used to indicate the extent of immune suppression in HIV-positive individuals 

(Weinberg & Kovarik, 2010). There are different cut-offs for CD4 count to indicate the level 

of immunity in an HIV-infected individual. For example, a CD4 count below 200 cells/mm3, 

350 – 500 cells/mm3, and above 500 cells/mm3 indicate severe, moderate and mild 

immunosuppression, respectively (World Health Organization, 2013). Many studies have 

shown that the CD4 count in HIV-infected people plays an important role in predicting the 

treatment outcomes after ART initiation. 

 
A study in Harare found that adolescents who start ART with baseline CD4 count below 350 

cells/mm3 are five times more likely to have an unsuppressed VL compared to those with CD4 

count greater than 350 cells/mm3 (Sithole et al., 2018). Studies in Rwanda (Ross et al., 2020), 

SouthAfrica (Okonji et al., 2021) and Switzerland (Phillips et al., 2001) have shown that 

baseline CD4 count of 200 cells/mm3 or below is associated with low VLS. 

 
Furthermore, studies in Kenya and Cambodia found that the likelihood of having low VLS 

remained significantly low among adolescents who had current CD4 count above 500 

cells/mm3 (Chhim et al., 2018; Mwangi & van Wyk, 2021). This suggests that adolescents who 

start ART early when CD4 count has not significantly dropped have a better chance of 

suppressing VL. 

 
2.3.2.3 Pregnancy Status 

Prevention of mother-to-child (PMTCT) programs aim to prevent HIV transmission by 

initiating ART early as soon as pregnancy starts to achieve full viral suppression throughout 

pregnancy and post-natally. Several factors associated with low VLS during pregnancy include 
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delay in starting ART, poor adherence, new HIV diagnosis during pregnancy and highVL prior 

pregnancy (Chagomerana et al., 2018; Denoeud-Ndam et al., 2013). Initiating ART early at the 

time of HIV diagnosis is important in reducing mother-to-child transmission of HIV. In South 

Africa it has been found that the prevalence of VLS was high (71%) among pregnant women 

who started ART before pregnancy as compared to those who started during pregnancy (67.6%) 

(Woldesenbet et al., 2020). Another study reports that women with unintended pregnancies are 

more likely to have detectable VL compared to those with planned pregnancies (Brittain et al., 

2019). This may be due to poor health seeking behaviors that lead to delays in HIV testing and 

ART initiation. 

 
2.3.2.4 Opportunistic Infections 

Opportunistic infections are diseases that are associated with advanced immune suppression 

caused by a particular disease or age (Lesotho Ministry of Health, 2022). The initiation of 

effective ART is expected to improve one’s immune system and sustain it at an optimal level 

to enable the body to fight any infections (Wilson & Sereti, 2013). Incidences of opportunistic 

infections among HIV-positive patients during ART are associated with an elevation in the 

viral load (Ekwaru et al., 2013). A high VL of more than 7000 copies/mL is associated with an 

increased risk of opportunistic infections (Gautam et al., 2009; Kaplan et al., 2001). 

Tuberculosis (TB) is one of the common opportunistic infections among people living with 

HIV (WHO, 2013a) and its occurrence indicates advanced immune destruction by HIV. Studies 

have shown that TB incidences are more common in patients with virologic failure (Bulage et 

al., 2017; Fenner et al., 2017). For example, one study in Ethiopia found high TB incidences 

among HIV-positive individuals and a sustained high VL in the post TB treatment (Wolday et 

al., 2003). 

 
2.3.3 Treatment Factors 

Treatment factors can be defined as factors that have a direct effect on the VL due to duration, 

combination of ART, previous exposure to the treatment, dosing and formulation of drugs used 

as treatment. The most frequent treatment factors that are associated with VLS to all PLHIV 

include ART regimen, duration on ART and ART exposure. 
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2.3.3.1 ART Regimen 

The main objective of all antiretroviral (ARV) medication is to suppress VL to stop further HIV 

transmission and improve the quality of life of PLHIV (Eisinger, Dieffenbach and Fauci, 2019). 

However, different ages and co-morbidities may influence the choice of ART regimen resulting 

in PLHV being initiated on different ART regimens (WHO, 2016). Many studies have 

documented that different ARVs have different efficacy in suppressing HIV. Consequently, 

some regimens are more efficient and superior to others. For example, Efavirenz (EFV) based 

regimen has shown superiority in suppressing VL when compared with the nevirapine (NVP) 

based regimen or Lopinavir/ritonavir (LPV/r) based regimen (Chouraya et al., 2019; Fokam et 

al., 2019; Njuguna et al., 2020). Dolutegravir, a new ARV drug, has been recommended for use 

because of its high potency, tolerability and superiority over older ARV drugs when used by 

both treatment-experienced and naïve PLHIV (Bruzzese, Lo Vecchio, et al., 2018; Osterholzer 

& Goldman, 2014a; Walmsley et al., 2013). 

 
A study in Uganda has shown that a combination of ART regimen that involves taking more 

than one tablet is associated with 79% lower VLS compared to those taking only one tablet 

(Brown, Malagala and Bajunirwe, 2021). This indicates that simpler ART regimens are more 

effective in suppressing VL among PLHIV. 

 
2.3.3.2 Duration on ART 

Duration on ART is an important risk factor for VLS. VLS is expected after at least three 

months of ART initiation (Ali & Yirtaw, 2019; Government of Lesotho, 2019). Two studies in 

South Africa have reported that VLS was higher in adolescents who have been on ART for 

more than 2 years and 9 years respectively (Chhim et al., 2018; Haghighat et al., 2021). 

Consistent use of ART aims to maintain HIV suppressed to prevent new HIV transmission 

(Eisinger, Dieffenbach and Fauci, 2019). For example, a study in Malawi found that VLS was 

high among women who have been on ART for more than 12 weeks (Chagomerana et al., 

2018). 

However, some studies have found that a longer duration of ART of more than 24 months is 

associated with VL non-suppression in adolescents (Njuguna et al., 2020; Van Wyk, Kriel and 

Mukumbang, 2020). This may be due to treatment fatigue, which can lead to non-adherence 

and drug resistance over time (Maena et al., 2021b). A longer duration on ART may also result 
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in the build-up drug resistance overtime, which will result in an increase in VL. (Sithole et al., 

2018). 

 
2.3.4 Behavioural Factors 

Behavioural factors that influence VLS include adherence to ART, retention in care and 

substance abuse, and they are discussed below. 

 

2.3.4.1 Adherence 

The effectiveness of ART in suppressing VL is highly dependent on good adherence to ART 

across all age groups (Mwangi & van Wyk, 2021; Nachega et al., 2009). Good adherence to 

ART is defined as taking 95% to 105% of ART medication as prescribed (Lesotho Ministry of 

Health, 2022). Nachega et al. (2009) argue that in Southern Africa, adolescents are less adherent 

to ART as compared to adults; as a result, they have lower rates of viral suppression.    Adherence 

and VLS remain major challenges to adolescents on ART in low- and middle- income countries 

(LMICs). The existing interventions to address adherence challenges show inconsistent results 

in improving treatment outcomes (Reif et al., 2020). 

 
Interestingly some studies have shown that VLS may be achieved at a lower adherence level, 

below 95%, due to the high potency of some medications (Bangsberg, 2006; Kristofich et al., 

2021b). The authors of these studies have found that Non-Nuclease Reverse Transcriptase 

Inhibitors (NNRTIs) were more likely to suppress VL at <95% compared to Protease inhibitors 

(PIs). However, those with more than 95% adherence achieve higher VLS and are at lower risk 

of developing drug resistance (Bangsberg, 2006; Nachega et al., 2009). 

 

2.3.4.2 Retention in Care 

People living with HIV need to be retained in care to receive lifelong treatment and monitoring 

so that timely diagnosis of treatment failure and switch to alternative regimens can be made 

(Ramachandran et al., 2020). Retention in care is defined as people who are not registered as 

diseased or lost to follow-up but are known to be alive and continue to visit the clinic as 

appointed (WHO, 2013). Patients who are retained in care are more likely to achieve viral 

suppression compared to those with non-regular care (Crawford and Thornton, 2017). 
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In Lesotho, the highest retention in care at 12 months of follow-up was reported among 

adolescents aged 10 to 14 years and was lowest in the older age band above 15 years (Amzel 

et al., 2018) Similar results were reported in Namibia, where at 24 months retention in care for 

younger adolescents was 94% while in adolescents aged 15 to 19 years was 86% (Munyayi & 

van Wyk, 2020). Munyai and van Wyk (2020) further found that adolescents who were in their 

first-line ART and had disclosed their HIV status were more likely to be retained in care. In 

adolescents, being retained in care is associated with higher VLS rates. In a study conducted in 

South Africa, it was found that adolescents who were retained in care had higher VLS, 86%, 

79.3% 68.8% at 4, 12 and 24 months respectively, when compared to 59.5%, 40% and 25% at 

4, 12 and 24 months respectively of all adolescents (Van Wyk et al., 2020). 

 

2.3.4.3 Substance Abuse 

Substance abuse has a negative impact on VLS and other HIV care cascades (Palepu et al., 

2004) In a study conducted in South Africa on mental health and substance abuse in adolescents 

receiving ART, it was found that adolescents who screened positive for substance abuse, or any 

other mental disorders, had an unsuppressed viral load (Haas et al., 2020). In a systematic review 

on the impact of alcohol and related disorders on the HIV cascade, 77% of the reviewed studies 

documented a negative association with more than one stage of the HIV cascade including VLS 

(Palepu et al., 2004; Vagenas et al., 2019). 

 
2.4 Summary 

There is limited research on factors that affect VLS in adolescents in Southern Africa. The most 

important behavioral factors that are associated with VLS are adherence and retention in care. 

However, adherence data is often not robustly collected, and clinical characteristics such as 

baseline CD4, baseline WHO staging, pregnancy status and TB are routinely collected in most 

countries and form an important part of the analysis of the effectiveness of ART. Socio- 

demographic characteristics such as current age, age at ART initiation, gender and level of 

education of ALHIV on ART are important as these indicate which adolescent groups have a 

greater risk profile in a particular setting. Health services factors can play a significant role in 

treatment outcomes in ART, but these are not robustly collected and are often omitted from 

analyses. New improved regimens are regularly introduced as HIV treatment options based on 

the evidence from clinical trials. However, the effectiveness of these regimens needs to be 

monitored, especially in ALHIV in pragmatic (real-world) health service conditions. 
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CHAPTER 3: METHODOLOGY 

 
 

3.1 Study Design 

A retrospective quantitative cohort study design was used to analyze treatment outcomes of 

adolescents aged 15-19 who were initiated on or transitioned to a DTG-based ART regimen 

from November 2019 to November 2021 in a specialized pediatric HIV clinic in Lesotho. This 

was a period at which adolescents who were transitioned or initiated on DTG from August 

2018 will have at least had their VL drawn and subsequent routine VL available for analysis of 

their response overtime while on the DTG based regimen. A cohort design studies a group of 

people without the outcome of interest and establishes a temporal relationship between 

exposure and treatment outcome (Detels, 2004). A cohort studyallowed the researcher to 

measure more than one outcome. In this study, the dependent (primary outcome) variables, 

VLS and retention in care, were measured from a single exposureto DTG-based ART regimen 

(Acheson and Luesley, 2014). The further benefit of a cohort study design is that independent 

variables (socio-demographic, clinical, behavioral and treatment factors) that have been 

routinely collected and stored in the EMRx as patients are followed up can be analyzed. 

 
3.2 Study Setting 

The study took place at Baylor College of Medicine Children’s Foundation (BCMCF). BCMCF 

is a specialized pediatric HIV clinic and runs other five specialized pediatric HIV clinics in five 

districts. BCMCF provides ART care to children, adolescents and their caregivers. As of June 

2021, BCMCF had 4663 patients enrolled in all its sites of which 50% (2319) were adolescents 

10-19 years old. BCMCF clinicians are local experts in pediatric ART care and often consult  

the most complicated patients receiving care in other health facilities. BCMCF supports other 

public primary health care facilities in Lesotho, in low and highlands districts, through 

mentorship and didactic training. All BCMCF clinics provide HIV care and ART services for 

the pediatric, adolescent, and adult populations. BCMCF clinics offer comprehensive 

adolescent care and are optimally staffed with pediatric doctors, medical doctors, nurses, social 

workers, professional counsellors, psychologists and pharmacists. BCMCF clinic in Maseru, 

the capital city of Lesotho, is the main clinic and has enrolled over half of all adolescents aged 

15 to19 years. 
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3.3 Study Population and Sampling 

 

The study population constituted HIV positive adolescents who fulfilled the following 

inclusion criteria: 

Between 15 and 19 years at the time of the study; 

 

 On DTG based ART regimen between November 2019 and November 2021; 

 On DTG based regimen for at least three months; 

 Received ART at a specialized pediatric HIV clinic in Lesotho; 

 Had routine VL data captured and recorded between November 2019 and November 

2021. 

The adolescents were excluded if 

 They were transferred out of specialized pediatric HIV clinics; 

 They have been hospitalized for any condition during the period of study; 

 The adolescents were discontinued from treatment due to severe illness or side 

effects during the study period. 

 
The Baylor College of Medicine Children’s Foundation is a specialized pediatric HIV clinic 

and had 1,369 adolescents aged 15-19 years enrolled on ART as of 2021. The minimum sample 

size for the study was calculated as 300, using Epi Info version 7.2.2.6 (StatCalc), with the 

following parameters: 

 Prevalence of VLS set as 50.1% (Lesotho Population Based HIV Impact Assessment, 

2019), 

 Margin of error of 0.05 and 

 95% level of the confidence. 

However, the study made use of an inclusive sample, where all adolescents who met the 

inclusion criteria were included in the analysis (Acheson and Luesley, 2014). This was also 

possible because the data was already collected in the EMRx as part of the routine monitoring 

of HIV patients on ART in a specialized pediatric HIV clinic. The use of the largest possible 

sample ensures that the study had sufficient statistical power for conducting multivariate 

analysis and sensitivity to test VLS in numerous strata of interest. 

 
3.4 Data Collection 

The data for this study was extracted from EMRx using MySQL software. The EMRx is a 

health information system that the foundation uses as a  reporting system for all health 
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programs. Healthcare workers at the specialized pediatric HIV clinics capture patients’ socio- 

demographic and clinical information into the EMRx. EMRx allows data to be disaggregated 

by district to help identify specific sites that need support in improving certain indicators. The 

data was extracted into a Microsoft Excel spread sheet. Once the data extraction was completed, 

it was cleaned and then imported into SPSS v28 for analysis. The collected data included 

gender, age at ART start, age at DTG start, date of DTG start, last VL before DTG start, 6 

monthly VL after DTG initiation, Last CD4 count before DTG start, last regimen before DTG 

start, current WHO stage, baseline DTG regimen, current DTG based regimen, adherence and 

retention on treatment. The CD4 count that was collected in this study was any available CD4 

before DTG was initiated. The WHO stage was the current WHO stage at the time of data 

collection. The social and behavioral information was not routinely collected and updated in 

the EMRx and therefore it was not extracted. 

 
VL and retention in care were the primary outcome variables. Each individual VL reading 

indicated treatment effectiveness and suppression of HIV. A VL of less than 50 copies/mL was 

categorized as fully suppressed (undetectable); VL between 50 and 999 copies/mL was 

categorized as suppressed (detectable), and any VL of 1000 copies/mL and above was 

categorized as unsuppressed (Ministry of Health, 2016). 

 
Exposure variables that were extracted from the routine data were socio-demographic factors 

such as (current) age, age at ART initiation and gender; clinical factors such as WHO staging, 

and CD4 count; treatment factors such as ART regimen, duration of ART and previous ART 

regiment; and behavioural factors such as (self-reported) adherence and retention in care at 24 

months. Adherence was calculated as percentage of pills taken over a 30-day period since date 

of last ART refill. Good adherence was categorized as 95-100%, fair adherence was between 

86 and 94% and any adherence below 85% was considered poor. 

 
3.5 Data Analysis 

The EMR was used to identify all adolescents who were initiated or transitioned to DTG-based 

ART regimen between November 2019 and November 2021. Those who met the inclusion 

criteria were extracted using MySQL and exported into Micro soft excel. The data was then 

cleaned coded and exported into SPSS v28 for analysis. Descriptive frequency tables were 

created for categorical variables to show the number of adolescents in each category. 

Proportions, using percentages, were calculated. The mean with standard deviation, median with 
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interquartile range, and mode were calculated to summarize continuous variables. Primary 

outcomes (viral load suppression) and retention in care were described at 6, 12, 18 and 24 

months on ART. 

 

The bivariate analysis was done to determine the statistical significance of associations 

between viral load suppression (at 6, 12, 18 and 24 months) and demographic (age, gender and 

duration on ART), clinical (WHO stage and CD4), and treatment variables (ART regimen, 

duration on ART and past ART experience). Statistical significance was determined using the 

Chi-square test with significance set at p<0.05. The strength of association was calculated as 

odd ratios with a 95% confidence interval for those associations that were statistically 

significant. Multivariate analysis was used to identify factors that were independently associated 

with VLS. The analysis was only run on variables that were complete, incomplete data were 

not included in the analysis. 

 

 
3.6 Validity and Reliability 

Validity refers to the extent to which a measurement measures what it is intended to measure 

(Joubert and Ehrlich, 2007). To collect data from the HIV-positive adolescent on ART, EMRx 

is used across all the specialized pediatric HIV clinics to document all clinical information 

including laboratory findings for monitoring patients. Recording of ART data is done by trained 

clinical staff managing the ART program. All clinical staff is receiving training, orientation 

and on-going support on the use of EMRx. Each department that fills data into the EMRx fills 

specific sections relevant to the services they have provided. Every month and quarterly, the 

monitoring and evaluation (M&E) team runs a report and, together with program managers, 

ensure data accuracy. Facility audits are also done routinely to ensure the accuracy of ART 

data. A standardized data extraction tool was used to reduce measurement bias (Appendix 1). 

 
To minimize selection bias, the inclusion and exclusion criteria of the study population were 

clearly defined. The calculated sample size was 300 participants; however, an inclusive sample 

was used to ensure that all eligible adolescents (15-19 years) were included in the study. Data 

was extracted from the EMRx, a database that collates all patients ever started on ART with all 

routinely captured data elements such as baseline and current clinical outcomes and socio- 

demographic factors. 
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Confounding was accounted for through multivariate analysis to eliminate positive or negative 

confounding effects of the independent variables on the outcome. Potential confounders in this 

study were the previous ART regimen and VL before enrolling in the study. 

 
The reliability of data was ensured by how the primary variable of interest was measured. 

Laboratory tests were carried out on blood samples to obtain CD4 counts and viral loads. Viral 

load tests were used to measure the effectiveness of ART (Lima et al., 2012). The tests were 

carried out by the National Laboratory Services which is a reputable service provider with high- 

quality equipment and rigorous quality processes in place. 

 
To check the reliability of the data extraction tools and process, the Monitoring and Evaluation 

officer completed the data extraction process on the sample data set and repeated this process 

for a second time on the same data set but on a separate occasion. The final products of the 

various data collection processes were compared. Consistency in the results was assessed and 

decisions were made on adjustments to the tools and extraction processes. This assessment was 

done through consultation and reconciliation processes where the results of data obtained were 

presented and differences in data obtained were discussed. If the data completion process on 

the tool was comparable, the reliability process was stopped. Where there were differences in 

data completion and findings, the process was continued by involving a third clinician to reach 

a consensus. 

 
3.7 Ethics Considerations 

The study received approval, for degree purpose, by the University of the Western Cape (UWC) 

Senate Higher Degrees Committee and ethics clearance from UWC Biomedical Research 

Ethics Committee (Appendix 2). In-country permission to use the study data was obtained from 

specialized pediatric HIV clinic (Appendix 3). 

 
Informed consent was not required because there was no direct contact with adolescents for the 

duration of the study. The research involves no more than minimal risk to the participants. 

Personal information of participants was protected by creating unique identifiers during the 

analysis and reporting of study findings. The data extractor was requested to develop 

alphanumeric unique identifiers and link identifiers to patient names and folders before names 

were completely removed from the datasheet. Another data sheet was generated that only 

contains unique identifiers, which served as a final sheet to be used for data analysis. Access to 
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the database for this study was limited to authorized persons and the database remained on a 

password-protected computer. All data accessed was stored in a password- protected computer 

only accessible to the researcher for five years. All electronic data will be deleted once the 

retention period of 7 years had expired. 
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CHAPTER 4: RESULTS 

 
 

4.1 Introduction 

In this chapter we report the results of the study. It includes sections outlining the realization 

of the study sample and a description of the socio-demographic and clinical characteristics of 

the adolescents in the study. The chapter also looks at the bivariate analysis of VLS and the 

socio-demographic and clinical characteristics of adolescents. Multivariate analysis was also 

conducted to analyze whether socio-demographic and clinical variables were independently 

associated with VLS. 

 
4.2 Realization of the Sample 

Data from 1,369 adolescent patients aged 15-19 years enrolled at the specialized pediatric HIV 

clinic were obtained (Figure 4.1). Of these 1,369, adolescents who were not on DTG based 

regimen, or were less than three months on ART during the study period were excluded from 

the sample. Furthermore, those who had viral load and CD4 count missing for the duration of 

the study period were excluded from the sample. Therefore, the final sample size that was 

analyzed was 559. 

 
4.3 Characteristics of the Study Sample 

Table 4.1 below describes the characteristics of the adolescents who were included in the study. 

It provides description of socio-demographic and clinical characteristics of the study 

participants. 

 
4.3.1 Socio-demographic Characteristics 

The median ages were at 7.6 years (Inter Quartile Range (IQR) 4.9-11.3) at ART initiation 

and 17 years (IQR 15.9-18.4) at DTG initiation. More than half of the adolescent participants 

in this study were female (54.2%, n=303). 
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Figure 4.1 Realization of Study Sample 
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4.3.2 Clinical Characteristics 

Before DTG initiation, 83.5% (n=467) of adolescents had CD4 count less than 200 cells/mm3, 

which indicates severe immune suppression. Few adolescents (n=28) had CD4 counts recorded 

after initiation on DTG because CD4 count is not recommended as a measure of ART 

effectiveness according to Lesotho national guidelines on the use of antiretroviral therapy for 

HIV prevention and treatment. In patients already on ART in Lesotho, CD4 count is only drawn 

if there are compelling symptoms or illnesses that indicate severity of medical condition and to 

determine the need for prophylaxis or if a patient is unwell regardless of duration on ART. Of 

those adolescents who had CD4 counts done after DTG initiation, 50% (n=14) had no immune 

suppression (>500 cells/mm3). 

 
Almost all adolescents (98%; n=553) who had documented WHO staging were classified as 

WHO Stage 1. More than half (58.6%; n=327) of the study participants were on ART for more 

than 10 years while 34.8% were on ART for time between 5-9 years. More than half (56.5%; 

n = 316) of participants were on DTG based regimen for at least one year and 22.5%; n= 126, 

were on DTG for more than two years 

 
Table 4.1 below shows the last regimen before transition to DTG based regimen, the baseline 

DTG based regimen and the current DTG based regimen. In adolescents with documented 

regimen before DTG initiation, 39% (n=544) were on AZT/3TC/EFV, 18% had unspecified 

ART regimen, 17% were on ABC/3TC/EFV and 15% were on AZT/3TC/NVP (Fig 4.1 a). After 

transition to DTG, 93.6% (n=551) of adolescents were on TDF/3TC/DTG regimen. 

 

4.3.3 Behavioral Characteristics 

Most participants (89.1%: n= 542) had good adherence (95-105%) on ART. All participants 

were retained in care (100%; n = 559). 
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Table 4.1 Socio-demographic Characteristics of Adolescents on DTG based ART Regimen 

between November 2019 and November 2021 (N = 559) 

 

Variables 
 

n 

 

% 

Age at ART Start (Median and IQR in years) 8 (5 - 11)  

Age at DTG Start (Median and IQR in years) 17 (16 - 18) 
 

Gender 
  

Female 303 54.2 

Male 256 45.8 

Duration on ART (in years)   

>9 327 59.1 

5 - 9 194 34.7 

1 - 4 29 5.2 

<1 8 1.4 

Missing 1 0.2 

Duration on DTG (in years)   

>2 126 22.5 

1-2 316 56.5 

<1 117 20.9 

Current WHO Stage   

I 542 97 

II 7 1.3 

III 1 0.2 

IV 3 0.5 

Missing 6 1.1 

CD4 count before DTG initiation (in cells/mm3)   

Severe Immune Suppression (<200) 467 83.5 

Moderate Immune Suppression (201-349) 5 0.9 

Mild Immune Suppression (350-499) 14 2.5 

No Immune Suppression (>500) 73 13.1 

Retention in Care (at 24 months) 559 100 

Adherence   

Good Adherence (>95%) 483 86.4 

Poor Adherence (<95%) 59 10.6 

Missing 17 3.0 
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Table 4.2 Treatment Characteristics of Adolescents on DTG based ART Regimen 

between November 2019 and November 2021 (N = 559) 

 

Variables 
 

n 

 

% 

ART Regimen before DTG   

AZT-3TC-EFV 215 38.5 

ABC-3TC-EFV 90 16.1 

AZT-3TC-NVP 81 14.5 

TDF-3TC-EFV 50 8.9 

ABC-3TC-LPV/r 3 0.5 

ABC-3TC-NVP 3 0.5 

AZT-3TC-LPV/r 1 0.2 

TDF-3TC-LPV/r 2 0.4 

TDF-3TC-NVP 1 0.2 

Other (specify) 98 17.5 

Missing 15 2.7 

Baseline DTG Regimen   

TDF-3TC-DTG 523 93.6 

ABC-3TC-DTG 21 3.8 

AZT-3TC-DTG 12 2.1 

DTG-LPV/r 3 0.5 

Current ART Regimen   

TDF-3TC-DTG 501 89.6 

ABC-3TC-DTG 2 0.4 

AZT-3TC-DTG 5 0.9 

TDF-ETV-DTG 1 0.2 

Other (specify) 50 8.9 

 

ABC (Abacarvir), 3TC (Lamuvidine), EFV (Evaference), LPV/r (Lopinavir/ritonavir), NVP 

(Neverapine), TDF (Tinoforvir), DTG (Dolutergravir), AZT (Zidovudine) ETV (Etravirine) 
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4.4 Viral Load Suppression 

Viral load was monitored for 531, 443, 379 and 273 adolescents at 6, 12, 18 and 24 months 

post-DTG initiation respectively. All 559 adolescents were treatment-experienced and had a 

documented VL before transitioning to DTG. It was noted that the National ART guidelines, 

which recommend six-monthly VL monitoring, were not strictly adhered to. VL monitoring 

intervals of greater than 6 months were seen; consequently, adolescents may not have had a VL 

drawn at the appropriate time intervals which in turn affects the expected results. Most 

adolescents (95%; n=531) had a 6-month VL monitoring after DTG initiation recorded (Fig 

4.2). Of the 531 adolescents,91% showed VLS with an undetectable VL (<50 copies/mL), 5% 

were virally suppressed with VL of <1000 cps/mL, 4% were unsuppressed with a VL of >1000 

copies/mL. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4.2 Viral Suppression of Adolescents before and after Initiation on Dolutegravir 
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4.5 Factors Associated with Viral Load Suppression 

 
Table 4.2 represents the results of the bivariate analysis associated with VLS. In the bivariate analysis 

it was found that there were no statistically significant associations between full VLS and socio- 

demographic factors such as gender (p=0.543) and the number of years on ART (p=0.134). 

 

Statistical significance was observed between VLS and duration on DTG (p=0.01), previous ART 

regimen before DTG (p=0.005) and current ART regimen (p=0.001). VLS was highest among those 

who were one year on DTG (n=298: 61.4%), followed by those who were two years (n= 114: 23.5%) 

and, lastly, those less than one year (n= 73:15.1%). Adolescents who were on EFV based regimen 

had the highest VLS (n= 330: 69.6%), followed by those on NVP-based (n= 80:16.9%), those on other 

unspecified regimens (12.7%) and, lastly, those on LPV/r-based regimen who achieved 0.8% VLS. 

 
However, when accounting for other variables in multivariate analysis, only duration on DTG and 

current ART regimen remained statistically significant as indicated on Table 4.3. The odds of having 

full viral suppression were 4.4 times higher among adolescents who were on DTG for two years 

compared to those who were on DTG for less than 12 months (OR: 4.4, 95% CI: 0.85 - 23.41), 

holding all other variables constant. Compared to those on DTG for less than 12 months, those on 

DTG for a year were 8 times more likely to be virally unsuppressed at 6 months (OR: 8.0, 95% CI: 

1.64 - 39.06), holding all other variables constant. Compared to those on the TDF-ETV-DTG 

regimen, those on AZT-3TC-DTG were 97% less likely to be virally suppressed at 6 months. 

 
There was no statistically significant association between full VLS and clinical factors such as last  

CD4 count (p=0.066) and WHO stage (p=0263) before DTG initiation. 
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Table 4.3: Bivariate Analysis of Viral Load Suppression by Demographic, Clinical and Treatment 

Characteristics  

Fully Suppressed 

 Total Yes 

n (%) 

No 

n (%) 

p-value 

Gender 

Male 

 
242 (45.57) 

 
223 (45.98) 

 
19 (41.30) 

 
0.543 

Female 289 (54.43) 262 (54.02) 27 (58.70)  

Duration on ART (in years)     

≥10 313 (59.1) 287 (59.3) 26 (56.5) 0.134 

5 - 9 184 (34.7) 167 (34.5) 17 (37)  

1 - 4 27 (5.1) 26 (5.4) 1 (2.2)  

<1 6 (1.1) 4 (0.8) 2 (4.4)  

Duration on DTG (in years)     

2 126 (23.7) 114 (23.5) 12 (26.1) 0.01* 

1 316 (59.5) 298 (61.4) 18 (39.1)  

<1 89 (16.8) 73 (15.1) 16 (34.8)  

CD4 Count before DTG Initiation (in 

cells/mm3) 

<200 465 (87.6) 429 (88.5) 36 (78.3) 0.066 

201 - 349 2 (0.4) 1 (0.2) 1 (2.2)  

350 - 499 8 (1.5) 7 (1.4) 1 (2.2)  

>500 56 (10.6) 48 (9.9) 8 (17.4)  

ART Regimen before DTG     

EFV based 355 (68.5) 330 (69.6) 25 (56.8) 0.005* 

NVP based 85 (16.4) 80 (16.9) 5 (11.4)  

LPV/r based 6 (1.2) 4 (0.8) 2 (4.6)  

Other 72 (13.9) 60 (12.7) 12 (27.3)  

Current ART Regimen     

TDF-3TC-DTG 489 (92.1) 451 (93) 38 (82.6) 0.001* 

AZT-3TC-DTG 5 (0.9) 2 (0.4) 3 (6.5)  

ABC-3TC-DTG 2 (0.4) 2 (0.4) 0 (0)  

TDF-ETV-DTG 1 (0.2) 1 (0.2) 0 (0)  
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Other 34 (6.4) 29 (6) 5 (10.9)  

Current WHO Stage     

I 515 (97.9) 472 (98.1) 43 (95.6) 
 

II 7 (1.3) 5 (1) 2 (4.4) 0.263 

III 1 (0.2) 1 (0.2) 0 (0)  

IV 3 (0.6) 3 (0.6) 0 (0)  

Notes: EFV based (ABC-3TC-EFV, AZT-3TC-EFV, TDF-3TC-EFV), NVP based (ABC- 

3TC-NVP, AZT-3TC-NVP, TDF-3TC-NVP) and LPV/r based (TDF-3TC-LPV/r, AZT-3TC- 

LPV/r, ABC-3TC-LPV/r)* Indicates statistical significance at p-value < 0.05 
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Table 4.4: Determinants of Viral Load Suppression among Adolescents who 

Transitioned to      DTG based Regimen (N=559) 

 Crude Odds 

Ratio (OR) 
(95% CI) 

Adjusted Odds 

Ratio (AOR) 

(95% 
CI) 

P- 

value 

 
Age at DTG Start 

 
0.94 (0.76 - 1.16) 

 
0.92 (0.73 -1.16) 

 
0.48 

Sex (Reference: Female) 
   

Male 1.2 (0.65 - 2.23) 1.50 (0.76 - 2.94) 0.24 

Duration on DTG (Reference: Less than 12 

months) 

Two years 2.1 (0.93 - 4.65)* 4.4 (0.85 - 23.41)*  

   0.08 

One year 3.62 (1.77 - 7.46)** 8.02 (1.64 - 39.06)** 
0.01 

Last CD4 before DTG (Reference: Severe/ 

complete immune suppression) 

201-349 0.84 (0.01 - 1.37) 0.40 (0.13 - 12.56) 0.61 

350-499 0.59 (0.07 - 4.90) 3.17 (0.18 - 56.98) 0.44 

>500 0.50 (0.22 - 1.150 2.51 (0.31 - 20.28) 0.39 

Last ART Regimen before DTG 

(Reference: Other) 

   

EFV based regimen 1.13 (0.53 - 2.44) 1.24 (0.54 - 2.85) 0.62 

NVP based regimen 1.40 (0.40 - 5.0) 1.66 (0.42 - 6.65) 0.47 

LPV/r based regimen 0.43 (0.19 - 0.95)** 1.00 (0.10 - 9.77) 1.00 

TDF-3TC-DTG omitted   

Current ART Regimen (Reference: TDF- 

ETV-DTG) 

ABC-3TC-DTG omitted omitted  

AZT-3TC-DTG 0.11 (0.15 - 0.87)** 0.035 (0.003 - 

0.377)** 

 

  0.01 

TDF-3TC-DTG 2.05 (0.75 - 5.59) 0.82 (0.22 - 3.08) 0.77 

TDF-ETV-DTG omitted omitted  

 

*** p<.01, ** p<.05, * p<.1 

OR- odd ratio 

95% CI- 95% confidence interval 
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CHAPTER 5: DISCUSSION 

 
5.1 Viral Suppression on DTG Based ART Regimens 

Viral suppression amongst adolescents in a specialized pediatric HIV clinic after 6 months on 

DTG based ART regimen was 91%, which exceeded UNAIDS 90-90-90 global target. 

Compared to other studies that measured VLS in adolescents on EFV and NVP based regimen 

and found VLS <90% in Cambodia, South Africa and Eswatini (Chhim et al., 2018; Chouraya et 

al., 2019; van Wyk et al., 2020), our results found better VLS (>90%) among adolescents initiated 

on DTG based regimen. 

 

 
Our results follow trends reported in other studies in Italy, USA and Uganda which found high 

VLS in adolescents and adult patients on DTG based ART regimen. In their study on 

effectiveness of DTG based ART regimen at the University of Naples Federico, Bruzzese et 

al. (2018) found that adolescents who were initiated on DTG due to poor adherence, multi drug 

resistance and side effects of their current ART regimen, achieved full VLS within four to eight 

weeks after starting DTG based ART regimen. In another study DTG showed effectiveness in 

suppressing VL in ART experienced adult patients in the United States. The VLS was 88% 

and 81% among ART experienced patients who received DTG and EFV based regimen 

respectively (Osterholzer & Goldman, 2014). In Uganda, in a study assessing acceptability and 

VLS of children, adolescents and adult patients on DTG-based regimens found high 

acceptability in treatment-experienced and new patients, and higher VLS (94%) after 6 months 

of treatment (Nabitaka et al., 2020). 

 

5.2. Age and Viral Load Suppression 

The results in our study indicated that age at ART initiation and current age at DTG start were 

not statistically significant in both bivariate and multivariate analysis. Our results yielded 

different finding from a study conducted in Kenya on factors associated with viral load on 

adolescents, which found that there was statistical significance between age at ART initiation 

and VLS (Mwangi & van Wyk, 2021b). In our study the median age of adolescents was 16 

years and minimum age at ART initiation was 5 years. Furthermore, the study participants in 

our study were most likely perinatally infected with HIV as they were initiated when they were 
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five years, the age at which HIV transmission is from mother to child. It also means that they 

had longer exposure to ART. 

 
5.3 Gender and Viral Load Suppression 

In the current study gender was not associated with VLS. This finding is in line with several 

studies done in South Africa, Lesotho and Uganda that showed no association between VLS 

and gender (Zanoni et al., 2017b; Wakooko, Gavamukulya and Wandabwa, 2020; Brown et 

al., 2022; Mwangi and van Wyk 2021). In contrast, in some earlier studies, conflicting results 

were reported about relationship of VLS and gender, with some studies reporting that females 

were more likely to have higher VLS compared to males (Haider et al., 2021). In Uganda, a 

study on determinants of viral non suppression among adolescents found that male sex was 

associated with higher odds of non-viral suppression (Maena et al., 2021a). Other authors 

reported males having higher VLS compared to females (Mave et al., 2011; Van Wyk et al., 

2020). Thus, gender specific interventions may not be necessary when addressing low VLS 

among adolescents; rather, significant factors such as treatment duration and ART regimen and 

adherence should be the focus. 

 
5.4 Clinical Factors Associated with Viral Suppression 

The clinical factors that were analyzed in this study were CD4 count and WHO stage. None of 

these factors were significantly associated with VLS. All our study participants had at least CD4 

count documented before they were initiated on DTG. CD4 count was only monitored for 28 

participants and 50% of them were found not to be immune suppressed (CD4 >500 cells/mm3). 

CD4 count is not recommended as a measure of ART effectiveness according to Lesotho national 

guidelines on the use of antiretroviral therapy for HIV prevention and treatment. In patients 

already on ART in Lesotho, CD4 count is only drawn if there are compelling symptoms or 

illnesses that indicate severity of medical condition and to determine the need for prophylaxis or 

if a patient is unwell regardless of duration on ART. Our results showed no significant 

association between VLS and CD4 count before DTG initiation. Contrary to our findings in this 

study, many authors found that lower CD4 count (<200 cells/mm3) is associated with lower rates 

of VLS (Okonji et al., 2021b; Phillips et al., n.d.; Ross et al., 2020b). However, unlike in our 

study where CD4 count used in the analysis was any available CD4 count before initiation DTG, 

these studies’ results were based on the most recent CD4 count that was monitored while 

participants were on ART. In other studies, it was found that the CD4 count >500 
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cells/mm3 was associated with high VLS (Chhim et al., 2018b; Mwangi & van Wyk, 

2021b). 

 
In our study there was no significant association between WHO stage and VLS. Nevertheless, 

in the literature, other authors contradict the results of this study. Sithole et al. (2018) in their 

study on virological failure among adolescents on ART in Harare found that adolescents with 

advanced HIV disease (WHO stage 3 and 4) were more likely to have virological failure 

compared to those on WHO Stages 1 and 2. In Uganda Maena et al (2021) found that 

adolescents who were on WHO Stage 2 had high odds of having viral non suppression. This 

literature suggests that adolescents who start ART in advanced HIV disease may poorly respond 

to ART. 

 

5.5 Treatment Factors 

In our study the statistical significance was observed between VLS and duration on DTG 

(p=0.01), previous ART regimen before DTG (p=0.005) and current ART regimen (p=0.001). 

However, on multivariate analysis, only duration on DTG and current ART regimen remained 

statistically significant. 

In our study all our participants were treatment experienced; majority (59.1%; n=313) had been 

on ART for more than 10 years and 34.7% (184) were on ART for more than 5 years. After 

DTG initiation, multivariate regression showed that adolescents who were on DTG for one year 

had higher odds of VLS compared to those on DTG for two years. Our results corroborate the 

findings from a study conducted in Kenya on clinic level and individual factors that influence 

HIV viral suppression in adolescents and young adults, which reported that longer duration on 

ART was associated with VL non suppression (Njuguna et al., 2020b). According to Maena et 

al. (2021), this is due to treatment fatigue that results in low adherence to ART. In contrast, a 

study conducted in South Africa on HIV care cascade reported that longer duration on ART 

was associated with VLS (Haghighat et al., 2021b). 

 
In the bivariate analysis the results of our study showed significant association between VLS, 

DTG and EFV based regimen. However, in multivariate analysis only current treatment had 

significant association with the VLS. Our results are similar to the results of the study 

conducted in Italy at the University of Naples. The study results show that all children who 
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were on DTG based regimen achieved VLS regardless of previous ART regimen and poor 

adherence (Bruzzese, lo Vecchio, et al., 2018). DTG has been proven to be clinically non 

inferior but superior to current first line TDF-3TC-EFV regimen in both treatment experienced 

and treatment naïve patients (Osterholzer & Goldman, 2014b). 

 
5.6 Behavioural Factors 

All participants in this study were retained in care. Our results indicated that adherence was not 

significantly associated with VLS. However, many studies found contradicting results. In 

Kenya, Mwangi and van Wyk (2021) found that good adherence was associated with VLS in 

their study on factors associated with VLS among adolescents on ART. Nachega et al. (2009) 

report that adolescents have low VLS due to poor adherence. Nevertheless, due to high potency 

of some medications, VLS may still be achieved at adherence level below 95% (Kristofich et 

al., 2021a) indicating that drugs with low potency will need high adherence to achieve the 

desired level of VLS, whereas drugs with high potency may still achieve same level of VLS at 

lower dose according to Bangsberg (2006). 
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CHAPTER 6: CONCLUSION AND RECOMMENDATIONS 

 

 
6.1 Conclusion 

Viral load suppression among adolescents who were initiated on DTG at a specialized pediatric 

HIV clinic surpassed 90% UNAIDS 2020 target. While adherence remains important in 

achieving VLS, high potent ART are far more effective in achieving VLS among adolescents. 

DTG has shown superiority over first line TDF-3TC-EFV regimen regardless of prior ART 

experience and adherence. Adolescents need to be prioritized to receive optimized ART 

regimen to achieve best clinical outcomes while on ART. Our study highlights the significance 

of DTG based regimen and its effectiveness in achieving VLS faster within a shorter duration. 

Our results showed that being on DTG for more than twelve months was significantly 

associated with higher VLS as compared to being on DTG for 24 months. It also showed that 

beingon AZT-3TC-DTG was significantly associated with VLS compared to those who were 

on TDF-ETV-DTG. Our results show that with DTG based ART regimen in adolescents can 

reach the 95-95-95 UNAIDS target by 2030. 

 

6.2 Limitations of the Study 

The main limitation of this study is that some of the records of adolescents who were included in 

the sample had some important variables such as viral load, CD4 count, WHO stage and 

adherence missing. As a result, records that were incomplete were excluded from the sample. 

This may have affected the analysis of variables associated with VLS. Our study did not analyze 

any behavioral and social variables because they were not routinely collected. 

The study also involved retrospective extraction of data from a database, restricting us to 

routinely collected variables. This limited the extent to which other variables such as cultural, 

social and economic factors can be explored, which can potentially affect the results. 

The sample size of this study was small (N=559) and mostly included adolescents attending 

ART services at the main clinic. Nevertheless, the sample size had sufficient power to detect 

differences. Our sample also was mostly composed of adolescents who were on first line 

treatment with generally good adherence >95% and VLS of 87.9% prior DTG initiation. This 

could have led to our results having less discriminatory results in detecting factors that 

influence VLS. 
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6.3 Recommendations 

In addition to the strategies that are currently implemented such as those that improve retention 

in care, psychosocial support (teen clubs) and adherence, eligible adolescents should be 

prioritized to be put on high potent ART that will increase their VLS. Simplified and optimized 

ART regimens that only require single dosing should be prioritized among adolescents on ART 

as this simplifies dosing and improves adherence which is often a struggle among the 

adolescents. 

Gender specific interventions do not necessarily have any significance in addressing VLS 

among adolescents and should, therefore, not be considered when addressing VLS in 

adolescents. To achieve the 95-95-95 UNAIDS targets for 2030, HIV program should ensure 

that all newly HIV diagnosed adolescents and those already on ART are initiated and 

transitioned to DTG based regimen. 

Further studies in adolescents using different methodology such as prospective and qualitative 

studies or mixed methods should be conducted to analyze more variables that can potentially 

be determinants of viral load suppression, such as cultural, economic and social factors. These 

determinants should be routinely collected and analyzed to inform future HIV programming 

among adolescents. The use of health information systems such as Electronic Medical Record 

(EMR) should be maximized to capture wide range of variables that may play important role 

in adolescents’ response to ART. Future studies should include adolescents enrolled in non- 

specialized facilities so that varying settings and experiences on ART may be analyzed. 

http://etd.uwc.ac.za/



36  

References 

 
 

Acheson, N., & Luesley, D. (2014). Introduction to the second edition. In N. Acheson & D. Luesley 

(Eds.), Gynaecological Oncology for the MRCOG and Beyond. Cambridge University Press. 

https://doi.org/10.1017/CBO9781139696951.003 

Agolory, S., De Klerk, M., Baughman, A. L., Sawadogo, S., Mutenda, N., Pentikainen, N., Shoopala, N., 

Wolkon, A., Taffa, N., Mutandi, G., Jonas, A., Mengistu, A. T., Dzinotyiweyi, E., Prybylski, D., 

Hamunime, N., & Medley, A. (2018). Low case finding among men and poor viral load 

suppression among adolescents are impeding Namibia’s ability to achieve UNAIDS 90-90-90 

targets. Open Forum Infectious Diseases, 5(9), 1–8. https://doi.org/10.1093/ofid/ofy200 

Ali, J. H., & Yirtaw, T. G. (2019). Time to viral load suppression and its associated factors in cohort of 

patients taking antiretroviral treatment in East Shewa zone, Oromiya, Ethiopia, 2018. BMC 

Infectious Diseases, 19(1), 1084. https://doi.org/10.1186/s12879-019-4702-z 

Ammon, N., Mason, S., & Corkery, J. M. (2018). Factors impacting antiretroviral therapy adherence 

among human immunodeficiency virus–positive adolescents in Sub-Saharan Africa: a systematic 

review. Public Health, 157, 20–31. https://doi.org/10.1016/j.puhe.2017.12.010 

Amzel, A., Srivastava, M., Isavwa, A., Sanders, J., Tumbare, E., Membe, I., Mirembe, J., Ntjabane, S., 

Raliile, P., Mohoanyane, M., & Ryan, V. (2018). Community-Based Interventions to Reach 95- 

95-95 for Children and Adolescents: An Exploratory Programmatic Review From Lesotho. 

JAIDS Journal of Acquired Immune Deficiency Syndromes, 78(2), S81–S87. 

https://doi.org/10.1097/QAI.0000000000001735 

Bangsberg, D. R. (2006). Less than 95% adherence to nonnucleoside reverse-transcriptase inhibitor 

therapy can lead to viral suppression. Clinical Infectious Diseases, 43(7), 939–941. 

https://doi.org/10.1086/507526 

Briand, C., Dollfus, C., Faye, A., Kantor, E., Avettand-Fenoel, V., Caseris, M., Descamps, D., 

Schneider, V., Tabone, M.-D., Vaudre, G., Veber, F., Blanche, S., & Frange, P. (2016). Efficacy 

and tolerance of dolutegravir-based combined ART in perinatally HIV-1-infected adolescents: a 

French multicentre retrospective study. Journal of Antimicrobial Chemotherapy, 72(3), 837–843. 

https://doi.org/10.1093/jac/dkw464 

Brittain, K., Phillips, T. K., Zerbe, A., Abrams, E. J., & Myer, L. (2019). Long-term effects of 

unintended pregnancy on antiretroviral therapy outcomes among South African women living 

with HIV. AIDS, 33(5), 885–893. https://doi.org/10.1097/QAD.0000000000002139 

http://etd.uwc.ac.za/



37  

Brown, J. A., Nsakala, B. L., Mokhele, K., Rakuoane, I., Muhairwe, J., Urda, L., Amstutz, A., Tschumi, 

N., Klimkait, T., & Labhardt, N. D. (2022). Viral suppression after transition from nonnucleoside 

reverse transcriptase inhibitor‐ to dolutegravir‐based antiretroviral therapy: A prospective cohort 

study in Lesotho (DO‐REAL study). HIV Medicine, 23(3), 287–293. 

https://doi.org/10.1111/hiv.13189 

Brown, W. E., Malagala, H., & Bajunirwe, F. (2021). Social support, gender and pill burden influence 

viral load suppression among HIV-infected adolescents and young adults in rural south-western 

Uganda. Vulnerable Children and Youth Studies, 16(1), 86–97. 

https://doi.org/10.1080/17450128.2020.1842954 

Bruzzese, E., Lo Vecchio, A., Smarrazzo, A., Tambaro, O., Palmiero, G., Bonadies, G., & Guarino, A. 

(2018). Dolutegravir-based anti-retroviral therapy is effective and safe in HIV–infected 

paediatric patients. Italian Journal of Pediatrics, 44(1), 37. https://doi.org/10.1186/s13052-018- 

0469-x 

Bulage, L., Ssewanyana, I., Nankabirwa, V., Nsubuga, F., Kihembo, C., Pande, G., Ario, A. R., Matovu, 

J. K. B., Wanyenze, R. K., & Kiyaga, C. (2017). Factors associated with virological non- 

suppression among HIV-positive patients on Antiretroviral Therapy in Uganda, August 2014– 

July 2015. BMC Infectious Diseases, 17(1), 326. https://doi.org/10.1186/s12879-017-2428-3 

Chagomerana, M. B., Miller, W. C., Tang, J. H., Hoffman, I. F., Mthiko, B. C., Phulusa, J., John, M., 

Jumbe, A., & Hosseinipour, M. C. (2018). Optimizing prevention of HIV mother to child 

transmission: Duration of antiretroviral therapy and viral suppression at delivery among pregnant 

Malawian women. PLOS ONE, 13(4), e0195033. https://doi.org/10.1371/journal.pone.0195033 

Chhim, K., Mburu, G., Tuot, S., Sopha, R., Khol, V., Chhoun, P., & Yi, S. (2018). Factors associated 

with viral non-suppression among adolescents living with HIV in Cambodia: A cross-sectional 

study. AIDS Research and Therapy, 15(1), 1–10. https://doi.org/10.1186/s12981-018-0205-z 

Chouraya, C., Ashburn, K., Khumalo, P., Mpango, L., Mthethwa, N., Machekano, R., Guay, L., & 

Mofenson, L. M. (2019). Association of Antiretroviral Drug Regimen with Viral Suppression in 

HIV-positive Children on Antiretroviral Therapy in Eswatini. Pediatric Infectious Disease 

Journal, 38(8), 835–839. https://doi.org/10.1097/INF.0000000000002347 

Denoeud-Ndam, L., Fourcade, C., Ogouyemi-Hounto, A., Azon-Kouanou, A., d’Almeida, M., 

Azondékon, A., Alao, M. J., Dossou-Gbété, V., Afangnihoun, A., Girard, P. M., Cot, M., & 

Zannou, D. M. (2013). Predictive Factors of Plasma HIV Suppression during Pregnancy: A 

Prospective Cohort Study in Benin. PLoS ONE, 8(3), 1–10. 

http://etd.uwc.ac.za/



38  

https://doi.org/10.1371/journal.pone.0059446 
 

Dessie, Z. G., Zewotir, T., Mwambi, H., & North, D. (2020). Modeling Viral Suppression, Viral 

Rebound and State-Specific Duration of HIV Patients with CD4 Count Adjustment: Parametric 

Multistate Frailty Model Approach. Infectious Diseases and Therapy, 9(2), 367–388. 

https://doi.org/10.1007/s40121-020-00296-4 

Desta, A. A., Woldearegay, T. W., Futwi, N., Gebrehiwot, G. T., Gebru, G. G., Berhe, A. A., & 

Godefay, H. (2020). HIV virological non-suppression and factors associated with non- 

suppression among adolescents and adults on antiretroviral therapy in northern Ethiopia: a 

retrospective study. BMC Infectious Diseases, 20(1), 4. https://doi.org/10.1186/s12879-019- 

4732-6 

Detels, R. (2004). Ch 6.1. In Epidemiology: the foundation of public health (pp. 485–488). 
 

Diress, G., Dagne, S., Alemnew, B., Adane, S., & Addisu, A. (2020). Viral Load Suppression after 

Enhanced Adherence Counseling and Its Predictors among High Viral Load HIV Seropositive 

People in North Wollo Zone Public Hospitals, Northeast Ethiopia, 2019: Retrospective Cohort 

Study. AIDS Research and Treatment, 2020(8909232), 1–9. 

https://doi.org/10.1155/2020/8909232 

Eisinger, R. W., Dieffenbach, C. W., & Fauci, A. S. (2019). HIV Viral Load and Transmissibility of 

HIV Infection Undetectable Equals Untransmittable. JAMA Network, 190(46), E1350–E1360. 

https://doi.org/10.1503/cmaj.180311 

Ekwaru, J. P., Campbell, J., Malamba, S., Moore, D. M., Were, W., & Mermin, J. (2013). The effect of 

opportunistic illness on HIV RNA viral load and CD4+ T cell count among HIV-positive adults 

taking antiretroviral therapy. Journal of the International AIDS Society, 16(17355), 1–6. 

https://doi.org/10.7448/IAS.16.1.17355 

Fenner, L., Atkinson, A., Boulle, A., Fox, M. P., Prozesky, H., Zürcher, K., Ballif, M., Furrer, H., 

Zwahlen, M., Davies, M. A., & Egger, M. (2017). HIV viral load as an independent risk factor 

for tuberculosis in South Africa: Collaborative analysis of cohort studies. Journal of the 

International AIDS Society, 20(1), 1–7. https://doi.org/10.7448/IAS.20.1.21327 

Ferrand, R. A., Briggs, D., Ferguson, J., Penazzato, M., Armstrong, A., Macpherson, P., Ross, D. A., & 

Kranzer, K. (2016). Viral suppression in adolescents on antiretroviral treatment: Review of the 

literature and critical appraisal of methodological challenges. Tropical Medicine and 

International Health, 21(3), 325–333. https://doi.org/10.1111/tmi.12656 

Fokam, J., Sosso, S. M., Yagai, B., Billong, S. C., Djubgang Mbadie, R. E., Kamgaing Simo, R., Edimo, 

http://etd.uwc.ac.za/



39  

S. V., Nka, A. D., Tiga Ayissi, A., Yimga, J. F., Takou, D., Moudourou, S., Ngo Nemb, M., 

Nfetam Elat, J.-B., Santoro, M.-M., Perno, C.-F., Colizzi, V., & Ndjolo, A. (2019). Viral 

suppression in adults, adolescents and children receiving antiretroviral therapy in Cameroon: 

adolescents at high risk of virological failure in the era of “test and treat.” AIDS Research and 

Therapy, 16(1), 36. https://doi.org/10.1186/s12981-019-0252-0 

Gautam, H., Bhalla, P., Saini, S., Uppal, B., Kaur, R., Baveja, C. P., & Dewan, R. (2009). Epidemiology 

of opportunistic infections and its correlation with CD4 T-lymphocyte counts and plasma viral 

load among HIV-positive patients at a tertiary care hospital in India. Journal of the International 

Association of Physicians in AIDS Care, 8(6), 333–337. 

https://doi.org/10.1177/1545109709346881 

Government of Lesotho. (2019). Addendum to the national guidelines on the use of antiretroviral 

therapy for HIV prevention and treatment, early Infant Diagnosis of HIV Infection Antiretroviral 

regimens for treating and preventing HIV infection Ministry of Health Government of Lesotho 

(Issue July). 

Haghighat, R., Toska, E., Bungane, N., & Cluver, L. (2021). The HIV care cascade for adolescents 

initiated on antiretroviral therapy in a health district of South Africa: a retrospective cohort study. 

BMC Infectious Diseases, 21(1), 1–9. https://doi.org/10.1186/s12879-020-05742-9 

Haider, M. R., Brown, M. J., Harrison, S., Yang, X., Ingram, L. D., Bhochhibhoya, A., Hamilton, A., 

Olatosi, B., & Li, X. (2021). Sociodemographic factors affecting viral load suppression among 

people living with HIV in South Carolina. AIDS Care - Psychological and Socio-Medical 

Aspects of AIDS/HIV, 33(3), 290–298. https://doi.org/10.1080/09540121.2019.1703892 

Joseph Davey, D., Abrahams, Z., Feinberg, M., Prins, M., Serrao, C., Medeossi, B., & Darkoh, E. 

(2018). Factors associated with recent unsuppressed viral load in HIV-1-infected patients in care 

on first-line antiretroviral therapy in South Africa. International Journal of STD and AIDS, 

29(6), 603–610. https://doi.org/10.1177/0956462417748859 

Joubert, G., Ehrlich, R., Katzenellenbogen, J., & Karim, S. A. (2007). Epidemiology: A research manual 

for South Africa. Oxford University Press Southern Africa. 

Kacanek, D., Huo, Y., Malee, K., Mellins, C. A., Smith, R., Garvie, P. A., Tassiopoulos, K., Lee, S., 

Berman, C. A., Paul, M., Puga, A., & Allison, S. (2019). Nonadherence and unsuppressed viral 

load across adolescence among US youth with perinatally acquired HIV. AIDS, 33(12), 1923– 

1934. https://doi.org/10.1097/QAD.0000000000002301 

Kaplan, J. E., Hanson, D. L., Jones, J. L., & Dworkin, M. S. (2001). Viral load as an independent risk 

http://etd.uwc.ac.za/

https://doi.org/10.1177/0956462417748859


40  

factor for opportunistic infections in HIV-infected adults and adolescents. Aids, 15(14), 1831– 

1836. https://doi.org/10.1097/00002030-200109280-00012 

Kibalama Ssemambo, P., Nalubega-Mboowa, M. G., Owora, A., Serunjogi, R., Kironde, S., Nakabuye, 

S., Ssozi, F., Nannyonga, M., Musoke, P., & Barlow-Mosha, L. (2021). Virologic response of 

treatment experienced HIV-infected Ugandan children and adolescents on NNRTI based first- 

line regimen, previously monitored without viral load. BMC Pediatrics, 21(1), 139. 

https://doi.org/10.1186/s12887-021-02608-0 

Kintu, K., Malaba, T. R., Nakibuka, J., Papamichael, C., Colbers, A., Byrne, K., Seden, K., Hodel, E. 

M., Chen, T., Twimukye, A., Byamugisha, J., Reynolds, H., Watson, V., Burger, D., Wang, D., 

Waitt, C., Taegtmeyer, M., Orrell, C., Lamorde, M., … Khoo, S. (2020). Dolutegravir versus 

efavirenz in women starting HIV therapy in late pregnancy (DolPHIN-2): an open-label, 

randomised controlled trial. The Lancet HIV, 7(5), e332–e339. https://doi.org/10.1016/S2352- 

3018(20)30050-3 

Kristofich, M., Anderson, P. L., & Castillo-Mancilla, J. R. (2021). Beyond HIV viral load: application of 

pharmacologic measures to identify ART adherence mismatch. Therapeutic Advances in 

Infectious Disease, 8, 1–4. https://doi.org/10.1177/20499361211010596 

Lejone, T. I., Kopo, M., Bachmann, N., Brown, J. A., Glass, T. R., Muhairwe, J., Matsela, T., Scherrer, 

R., Chere, L., Namane, T., Labhardt, N. D., & Amstutz, A. (2020). PEBRA trial – effect of a 

peer-educator coordinated preference-based ART service delivery model on viral suppression 

among adolescents and young adults living with HIV: protocol of a cluster-randomized clinical 

trial in rural Lesotho. BMC Public Health 20, 425. https://doi.org/10.1186/s12889-020-08535-6 

Lesko, C. R., Chander, G., Moore, R. D., & Lau, B. (2020). Variation in estimated viral suppression 

associated with the definition of viral suppression used. AIDS (London, England), 34(10), 1519– 

1526. https://doi.org/10.1097/QAD.0000000000002579 

Lesotho Ministry of Health. (2022). NATIONAL GUIDELINES ON THE USE OF ANTIRETROVIRAL 

THERAPY FOR HIV PREVENTION AND TREATMENT (Issue January). 

Lesotho Population Based HIV Impact Assessment. (2019). Health Impact a ssessment. In October (Vol. 

85, Issue July). 
 

Lima, V. D., Nosyk, B., Wood, E., Kozai, T., Zhang, W., Chan, K., & Montaner, J. S. G. (2012). 

Assessing the effectiveness of antiretroviral regimens in cohort studies involving HIV-positive 

injection drug users. Aids, 26(12), 1491–1500. https://doi.org/10.1097/QAD.0b013e3283550b68 

Maena, J., Banke-Thomas, A., Mukiza, N., Kuteesa, C. N., Kakumba, R. M., Kataike, H., Kizito, S., 

http://etd.uwc.ac.za/



41  

Babirye, J. A., & Nakalega, R. (2021). Determinants of viral load non-suppression among 

adolescents in Mbale District, Eastern Rural Uganda. AIDS Research and Therapy, 18(1), 1–9. 

https://doi.org/10.1186/s12981-021-00408-1 

Marcus, R., Ferrand, R. A., Kranzer, K., & Bekker, L.-G. (2017). The case for viral load testing in 

adolescents in resource-limited settings. Journal of the International AIDS Society, 20, e25002. 

https://doi.org/10.1002/jia2.25002 

Massaquoi, M., Zachariah, R., Manzi, M., Pasulani, O., Misindi, D., Mwagomba, B., Bauernfeind, A., & 

Harries, A. D. (2009). Patient retention and attrition on antiretroviral treatment at district level in 

rural Malawi. Transactions of the Royal Society of Tropical Medicine and Hygiene, 103(6), 594– 

600. https://doi.org/10.1016/j.trstmh.2009.02.012 

Mave, V., Gahunia, M., Frontini, M., Clark, R., & Mushatt, D. (2011). Gender differences in HIV drug 

resistance mutations and virological outcome. Journal of Women’s Health, 20(1), 117–122. 

https://doi.org/10.1089/jwh.2009.1846 

Mellors, J. W., Muñoz, A., Giorgi, J. V., Margolick, J. B., Tassoni, C. J., Gupta, P., Kingsley, L. A., 

Todd, J. A., Saah, A. J., Detels, R., Phair, J. P., & Rinaldo, C. R. (1997). Plasma viral load and 

CD4+ lymphocytes as prognostic markers of HIV-1 infection. Annals of Internal Medicine, 

126(12), 946–954. https://doi.org/10.7326/0003-4819-126-12-199706150-00003 

Ministry of Health. (2016). Guidelines for the use of antiretroviral drugs for HIV prevention and 

treatment (Issue January, pp. 1–145). 

https://aidsfree.usaid.gov/sites/default/files/lesotho_art_2016.pdf 

Murray, K. R., Dulli, L. S., Ridgeway, K., Dal Santo, L., De Mora, D. D., Olsen, P., Silverstein, H., & 

McCarraher, D. R. (2017). Improving retention in HIV care among adolescents and adults in 

low- and middle-income countries: A systematic review of the literature. PLoS ONE, 12(9), 1– 

22. https://doi.org/10.1371/journal.pone.0184879 
 

Mwangi, A., & van Wyk, B. (2021). Factors Associated with Viral Suppression Among Adolescents on 

Antiretroviral Therapy in Homa Bay County, Kenya: A Retrospective Cross-Sectional Study. 

HIV/AIDS - Research and Palliative Care, Volume 13, 1111–1118. 

https://doi.org/10.2147/hiv.s345731 

Nabitaka, V. M., Nawaggi, P., Campbell, J., Conroy, J., Harwell, J., Magambo, K., Middlecote, C., 

Caldwell, B., Katureebe, C., Namuwenge, N., Atugonza, R., Musoke, A., & Musinguzi, J. 

(2020). High acceptability and viral suppression of patients on Dolutegravir-based first-line 

regimens in pilot sites in Uganda: A mixed-methods prospective cohort study. PLOS ONE, 15(5), 

http://etd.uwc.ac.za/



42  

e0232419. https://doi.org/10.1371/journal.pone.0232419 
 

Nabukeera, S., Kagaayi, J., Makumbi, F. E., Mugerwa, H., & Matovu, J. K. B. (2021). Factors 

associated with virological non-suppression among HIV-positive children receiving antiretroviral 

therapy at the Joint Clinical Research Centre in Lubowa, Kampala Uganda. PLOS ONE, 16(1), 

e0246140. https://doi.org/10.1371/journal.pone.0246140 

Nachega, J. B., Hislop, M., Nguyen, H., Dowdy, D. W., Chaisson, R. E., Regensberg, L., Cotton, M., & 

Maartens, G. (2009). Antiretroviral therapy adherence, virologic and immunologic outcomes in 

adolescents compared with adults in Southern Africa. Journal of Acquired Immune Deficiency 

Syndromes, 51(1), 65–71. https://doi.org/10.1097/QAI.0b013e318199072e 

Njuguna, I., Neary, J., Mburu, C., Black, D., Beima-Sofie, K., Wagner, A. D., Mugo, C., Evans, Y., 

Guthrie, B., Itindi, J., Onyango, A., Oyiengo, L., Richardson, B. A., Wamalwa, D., & John- 

Stewart, G. (2020). Clinic-level and individual-level factors that influence HIV viral suppression 

in adolescents and young adults: A national survey in Kenya. Aids, 34(7), 1065–1074. 

https://doi.org/10.1097/QAD.0000000000002538 

Okonji, E. F., van Wyk, B., Mukumbang, F. C., & Hughes, G. D. (2021). Determinants of viral 

suppression among adolescents on antiretroviral treatment in Ehlanzeni district, South Africa: a 

cross-sectional analysis. AIDS Research and Therapy, 18(1), 1–9. 

https://doi.org/10.1186/s12981-021-00391-7 

Osterholzer, D. A., & Goldman, M. (2014). Dolutegravir: A next-generation integrase inhibitor for 

treatment of HIV infection. Clinical Infectious Diseases, 59(2), 265–271. 

https://doi.org/10.1093/cid/ciu221 

Palepu, A., Horton, N. J., Tibbetts, N., Meli, S., & Samet, J. H. (2004). Uptake and adherence to highly 

active antiretroviral therapy among HIV-infected people with alcohol and other substance use 

problems: The impact of substance abuse treatment. Addiction, 99(3), 361–368. 

https://doi.org/10.1111/j.1360-0443.2003.00670.x 

Phillips, A. N., Staszewski, S., Weber, R., Kirk, O., Francioli, P., Miller, V., Vernazza, P., Lundgren, J. 

D., & Ledergerber, B. (2001). HIV viral load response to antiretroviral therapy according to the 

baseline CD4 cell count and viral load. Journal of the American Medical Association, 286(20), 

2560–2567. https://doi.org/10.1001/jama.286.20.2560 

Ramachandran, A., Kumar, A., Koenig, H., De Unanue, A., Sung, C., Walsh, J., Schneider, J., Ghani, R., 

& Ridgway, J. P. (2020). Predictive Analytics for Retention in Care in an Urban HIV Clinic. 

Scientific Reports, 10(1), 1–10. https://doi.org/10.1038/s41598-020-62729-x 

http://etd.uwc.ac.za/



43  

Reif, L. K., Abrams, E. J., Arpadi, S., Elul, B., McNairy, M. L., Fitzgerald, D. W., & Kuhn, L. (2020). 

Interventions to Improve Antiretroviral Therapy Adherence Among Adolescents and Youth in 

Low- and Middle-Income Countries: A Systematic Review 2015–2019. AIDS and Behavior, 

24(10), 2797–2810. https://doi.org/10.1007/s10461-020-02822-4 

Ross, J., Ribakare, M., Remera, E., Murenzi, G., Munyaneza, A., Hoover, D. R., Shi, Q., Nsanzimana, 

S., Yotebieng, M., Nash, D., & Anastos, K. (2020). High levels of viral load monitoring and viral 

suppression under Treat All in Rwanda – a cross-sectional study. Journal of the International 

AIDS Society, 23(6), 1–6. https://doi.org/10.1002/jia2.25543 

Rown, K., Williams, D. B., Kinchen, S., Saito, S., Radin, E., Patel, H., Low, A., Delgado, S., 

Mugurungi, O., & Musuka, G. (2018). Status of HIV epidemic control among adolescent girls 

and young women aged 15–24 years—seven African countries, 2015–2017. Morbidity and 

Mortality Weekly Report, 67(1), 2015–2017. 

Saag, M. S., Holodniy, M., Kuritzkes, D. R., O’Brien, W. A., Coombs, R., Poscher, M. E., Jacobsen, D. 

M., Shaw, G. M., Richman, D. D., & Volberding, P. A. (1996). HIV viral load markers in 

clinical practice. Nature Medicine, 2(6), 625–629. https://doi.org/10.1038/nm0696-625 

Scottish Public Health observatory. (2022, September 15). Clinical Risk Factors. 

www.scotpho.org.uk/clinical-risk-factors 

Sithole, Z., Mbizvo, E., Chonzi, P., Mungati, M., Juru, T. P., Shambira, G., Gombe, N. T., & 

Tshimanga, M. (2018). Virological failure among adolescents on ART, Harare City, 2017- a 

case-control study. BMC Infectious Diseases, 18(1), 469. https://doi.org/10.1186/s12879-018- 

3372-6 

UNAIDS. (2014). To help end the AIDS epidemic. United Nations, 40. 

http://www.unaids.org/sites/default/files/media_asset/90-90-90_en.pdf 

UNAIDS. (2021). Global UNAIDS Data for 2020. Unaids, June, 1–3. 

https://www.unaids.org/en/resources/fact-sheet 

UNICEF. (2020). Reimagining a resilient HIV response for children, adolescents and pregnant women 

living with HIV. In World AIDS Day Report 2020 (Issue November). 

http://www.childrenandaids.org/sites/default/files/2020-12/2020 World AIDS Day Report.pdf 

Vagenas, P., Azar, M. M., Copenhaver, M. M., Springer, S. A., Molina, P. E., & Altice, F. L. (2019). 

The Impact of Alcoholo Use and Related Disorders on the HIV Continuum of Care: a Systematic 

Review. Methods Molecular Biology, 176(5), 139–148. https://doi.org/10.1007/s11904-015- 

0285-5.The 

http://etd.uwc.ac.za/

http://www.scotpho.org.uk/clinical-risk-factors
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en.pdf
http://www.unaids.org/en/resources/fact-sheet
http://www.unaids.org/en/resources/fact-sheet
http://www.childrenandaids.org/sites/default/files/2020-12/2020


44  

Van Wyk, B. E., Kriel, E., & Mukumbang, F. (2020). Two-year viral load suppression among 

adolescents receiving antiretroviral therapy in the Cape Metropole, South Africa, 2013 - 2015: A 

retrospective cohort analysis. South African Medical Journal, 110(12), 1213. 

https://doi.org/10.7196/SAMJ.2020.v110i12.14509 

Wakooko, P., Gavamukulya, Y., & Wandabwa, J. N. (2020). Viral load Suppression and Associated 

Factors among HIV Patients on Antiretroviral Treatment in Bulambuli District, Eastern Uganda: 

A Retrospective Cohort Study. Infectious Diseases: Research and Treatment, 13, 

117863372097063. https://doi.org/10.1177/1178633720970632 

Walmsley, S. L., Antela, A., Clumeck, N., Duiculescu, D., Eberhard, A., Gutiérrez, F., Hocqueloux, L., 

Maggiolo, F., Sandkovsky, U., Granier, C., Pappa, K., Wynne, B., Min, S., & Nichols, G. (2013). 

Dolutegravir plus Abacavir–Lamivudine for the Treatment of HIV-1 Infection. New England 

Journal of Medicine, 369(19), 1807–1818. https://doi.org/10.1056/nejmoa1215541 

Weinberg, J. L., & Kovarik, C. L. (2010). The WHO clinical staging system for HIV/AIDS. Virtual 

Mentor, 12(3), 202–206. https://doi.org/10.1001/virtualmentor.2010.12.3.cprl1-1003 

WHO. (2013). WHO/HIV/2013.139 © World Health Organization 2013 (pp. 1–26). 
 

Wilson, E. M. P., & Sereti, I. (2013). Immune restoration after antiretroviral therapy: The pitfalls of 

hasty or incomplete repairs. Immunological Reviews, 254(1), 343–354. 

https://doi.org/10.1111/imr.12064 

Wolday, D., Hallu, B., Girma, M., Hallu, E., Sanders, E., & Fontanet, A. L. (2003). Low CD4+ T-cell 

count and high HIV viral load precede the development of tuberculosis disease in a cohort of 

HIV-positive Ethiopians. Ethiopian Medical Journal, 41(SUPPL. 1), 67–72. 

Woldesenbet, S. A., Kufa, T., Barron, P., Chirombo, B. C., Cheyip, M., Ayalew, K., Lombard, C., 

Manda, S., DIallo, K., Pillay, Y., & Puren, A. J. (2020). Viral suppression and factors associated 

with failure to achieve viral suppression among pregnant women in South Africa. Aids, 34(4), 

589–597. https://doi.org/10.1097/QAD.0000000000002457 

World Health Organization. (2013). The use of anti-retro-viral drugs for treatment and prevention of 

HIV infection. In WHO Press (Issue June). 

World Health Organization (WHO). (2016). CONSOLIDATED GUIDELINES ON 

ANTIRETROVIRAL DRUGS THE USE OF PREVENTING HIV INFECTION. Applied 

Immunohistochemistry and Molecular Morphology, 2, 87–93. https://doi.org/10.1097/00022744- 

199706000-00003 

http://etd.uwc.ac.za/



45  

Zanoni, B. C., Sibaya, T., Cairns, C., Lammert, S., & Haberer, J. E. (2017). Higher retention and viral 

suppression with adolescent-focused HIV clinic in South Africa. PLoS ONE, 12(12), 1–12. 

https://doi.org/10.1371/journal.pone.0190260 

http://etd.uwc.ac.za/



46  

APPENDIX 1: Data Extraction Tool 

 
Unique ID   

SOCIODEMOPGRAPHIC INFORMATION 

Gender: 1) Male 

2) Female 

 
 

Age:   

Education, 

Primary 

Secondary 

No Education 

Blank 

Clinical Information 

Age at ART start date:   

Baseline CD4 Count Result:   

Current WHO Clinical Stage 

Stage I 

Stage II 

Stage III 

Stage IV 

ART Regimen at Initiation 

 

Duration on ART 

<12 Months 

13-24 Months 

>24 Months 

Treatment Outcome 

Viral Load Results post DTG Initiation/Transition. 

1st VL  2nd VL :   

3rd VL:  4th VL:   
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Retention in Care 

6 Months 1) Yes 24 Months 1) Yes 

2) No 2) No 

 
 

12 Months 1) Yes 

2) No 

 

ART Regimen prior Current ART 

 

On TB Treatment at the Start of ART 

Yes 

No 

Blank 

Adherence 

Good (>95%) 

Fair (86-94%) 

Poor (<85%) 

HIV Disclosure 

Yes 

No 

Blank 

Pregnancy Status 

Yes 

No 

BEHAVIOURAL INFORMATION 

Alcohol Use 

Yes 

No 

Blank 

Substance Abuse 

Yes 

No 
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