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ABSTRACT

Background: Despite significant progress made towards achieving theWHO-2030 target particularly
African regions, viral load non-suppression (VLNS) especially among children and adolescent remains a
substantial challenge in resource limited countries. The introduction HAART has led to a remarkable
decrease in global HIV infections, however, the burden of VLNS persists poses a troubling threat to the
achievement of the WHO goal at record time.

Objective: This study aims to assess the proportion of virological failure and identify predictors of VLNS
among children and adolescents receiving antiretroviral treatment (ART) at the Federal Medical Centre,
Abeokuta, Southwest Nigeria.

Methods: A retrospective cross-sectional analysis of clinical data from pediatric patients aged 0-19 years
who attended the Federal Medical Center Abeokuta between January 2021 and December 2023 was
conducted. The study focused on both patients with viral load > 1000 copies/ml and those with viral load
suppression (<1000 copies/ml).

Results:The mean age was 15.76 + 3.12 years and majority 41 (30.4%). In 2021, 19 (14.1%) had
unsuppressed viral load (VL > 1000 copies/ml). In 2022, unsuppressed viral load was 12 (8.9%) and in 2023,
unsuppressed viral load was 16 (11.9%). Compliance to ART was significantly associated with VLNS (P-
value-0.025) for year 2021, 2022 and 2023 respectively.A multivariate regression analysis of predictors of
Viral Load Un-suppression showed that across the 3-years under review — compliance to ART was a strong
predictor of non-suppression.

Conclusion: In spite of resources and gained made in HIV interventions in achieving viral load suppression,
a substantial population of children and adolescent still remain virally unsuppressed; 2021 [14.1%], 2022
[8.9%] and 2023 [11.9%] respectively. This study showed that efforts to achieve UNAIDS 2030 is
achievable if compliance to ART can be sustained [p-value- 0.025].

Keywords: HIV, Viral-Load-Non-Suppression, Children, Adolescents, Antiretroviral Therapy, South-west,
Nigeria.
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INTRODUCTION

Human immunodeficiency virus (HIV) remains a major public health problem, particularly in sub-Saharan
Africa, where the burden of paediatric HIV is disproportionately high.[MThe Joint United Nation Programme
on HIV/AIDS (UNAIDS) estimated that 39.9 million people are living with HIV/AIDS 2023™ with children
and adolescents representing a significant yet vulnerable subset of this population. The introduction of
Highly Active Antiretroviral Therapy (HAART) has resulted in a 39% reduction in global HIV infection by
2023 compared to 2010,including a more significant 73% reduction among children aged 0-14.Sub-Saharan
African achieved the steepest reductionresulting ina markedimprovement in the quality of life for
PLWH.?IHowever, despite these achievements, viral load non-suppression (VLNS) continues to pose a
major challenge, particularly among children and adolescents.

TheWorld Health Organization (WHQO) 95-95-95 targets aim to achieve viral suppression in 95.0% of HIV-
positive patients on sustained HAART by 2030. According to the UNAIDS Country report for 2021, in
Nigeria about 90% of all people living with HIV knew their status with 90% receiving HAART of which
87% achieved viral suppression in 2021.[MWhile Nigeria has made significant improvement in its 95-95-95
target, children and adolescents are lagging behind their adult counterparts.®! Achieving viral suppression is
crucial, not only to improve clinical outcome but also to reduce the emergence of drug-resistant strains and
to achieve the concept of “U=U” — that is people with undetectable/suppressed viral load having a near-zero
risk of transmitting HIV.™

Virological failure (VF) is defined as a plasma viral load that exceeds 1000 copies/ml in an HIV patient
following two consecutive viral load measurements 3-months apart, despite adherence to HAART for at least
6 months.[ Viral load (VL) monitoring for all patients on HAART is the most accurate available measure of
the effectiveness of treatment response, a key in diagnosing treatment failure.!*! Some associated factors with
VF include poor adherence P, inadequate dosing, and viral resistance.l! However, antiretroviral therapy
(ART) treatment failure has emerged as a major problem in paediatric HIV patients on
HAART.IBernheimer JM et al reported that paediatric ART treatment failure rates were 19.3% to over 32%
in the poor resource countries including sub-Saharan Africa.l®! With factors such as lack of access to testing,
poor adherence P!, inadequate dosing, viral drug resistance and socio-economic challenges contributing to
VLNS among children and adolescents.®"IThese studies highlight the need for rigorous monitoring of viral
load trends to assess the effectiveness of HAART.

Despite the advancement of the HIV treatment program in Nigeria, the factors associated with VLNS among
children and adolescent are not well understood, notwithstanding its critical importanceof attaining
undetectable or suppressed viral status for this vulnerable population. Studies from other resource-limited
sub-Saharan African settings suggest that socio-economic factors, such as parental unemployment status, and
individual factors like medication adherence, delayed diagnosis and initiation of ART plays an important
role in determining treatment outcomes among this population. However, there is paucity of information
from the Nigeria HIV program particularly regarding the predictors of VLNS among children and
adolescents.B!

Understanding the factors associated with Viral Load Non-Suppression (VLNS) in treatment-experienced
children is critical to accelerating progress toward ending AIDS by 2030.°1 Martin M. Mulinge et al
emphasized the need to encourage monitoring of national viral load trends especially among the paediatric
population is critical in determining whether the VLNS is increasing, decreasing, or remaining constant in
order to assess the efficacy of CART regimens in controlling the paediatric HIV pandemic.*%A study among
adult Ethiopians accessing showed that prevalence of unsuppressed viral load was 20.3%.M Viral load
unsuppressed among children were predicated on multifaceted factors, some due to caregivers and parental
factor.['*lOwusu et al. in Ghana found that subjects whose parents were unemployed had 5.4 chances of
virological failure compared to those with employed parents. [*2 1 Another multivariable analysis,
showedindependent predictors of HVL non-suppression were older age at ART initiation and poor
medication adherence.™!
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The benefits of viral load suppression cut across immunological and clinical components and should be the
driving factors in cases where viral load unsuppressed have been identified in clinical practise. Nelson LJ. et
al 1 emphasised the significance of viral load monitoring as a means to identifying immunological and
clinical improvement among children and adolescent HIV treatment failure. In addition, at the individual
patient level, continued viral suppression can stop the appearance of drug-resistance mutations and reduce
the occurrence of failure seen clinically. Again, part of the advantage of viral load monitoring is that patients
who succeed in achieving virological suppression early using first-line ARV regimens would stay longer in
such regimens, have a reduced risk of acquiring infections that occur opportunistically and face a lower
mortality rate.[*°]

In a study on viral load non-suppression among adolescent, Joel Maena et al reported that sub-Saharan
Africa lags far behind with adolescents carrying the burden of viral-load non-suppression.[*! A UNAIDS
report corroborated the fact that adolescents and children, especially young women and girls in sub-Saharan
Africa, continue to be disproportionately affected, contributing the largest part of the overall HIV non-
suppression prevalence of 47%.171 Additionally, non-suppressed adolescents and children alike are more
prone to HIV-related morbidity and mortality that could be circumvented through IAC and support. Also,
IAC mitigates subpar adherence that is common among adolescents and leads to drug-resistant HIV strains,
which require expensive second-line or third-line treatments.*¢]

In 2019 the Ghana AIDS Commission identified a number of factors leading to viral non-suppression among
patients on ART including; being an adolescent/children, nutritional scarcity, income and other economic
factors.'®] Similar study in Nigeria on factors associated with Viral load non-suppression discovered that
males had a 9% greater likelihood of being non-suppressed. Age groups below 60+ had a higher likelihood
of a non-suppressed VL, with the highest in the 0-14 age group. Also, clients enrolled at tertiary and
secondary level facilities had the greatest likelihood of a non-suppressed VL. Adedoyin A. et al in
Southwest, Nigeria reported certain socio-demographic factors associated with viral load non-suppression
which include non- adherence to drugs, the psychological effect of the disease, side-effects of medications,
forgetfulness, and combination of anti-retroviral drugs with local herbs and alcohol were the assumed major
reasons for viral non-suppression among the patients in this study.?l

This study, therefore, assess the proportion of virological failure and predictors of viral load non-suppression
among adolescent and children accessing antiretroviral treatment in Federal Medical centre, Abeokuta,
Southwest, Nigeria. The study was borne out of the need to achieve viral suppression among adolescent and
children and by so doing reduce morbidity and mortality associated with poor viral load non-suppression and
the attendant social and psychological consequences.

METHODOLOGY

Study Area

The study was conducted at the HIV Clinic of the Federal Medical Centre Abeokuta (FMCA). The HIV
clinic was established in 2006, managed by the Department of Community Medicine and Primary Care, and
supported by AIDS Prevention Initiative in Nigeria (APIN). FMCA is a 1000-bedded regional specialist
hospital that has a goal of providing excellent medical services to Ogun state and other neighbouring
states.[?Y] Ogun state has an HIV prevalence of 1.6% [?% and has 327 centres for the management of HIV.[?4]

Study Design

The study was a 3-year retrospective cross-sectionalin design. The study was designed to assess all patients
who attended clinic between January, 2021 to December, 2023 and were between the ages 0-9 years and 10-
19 years with viral loadeither > 1000 copies/ml.

Record in the HIV Clinic showed that a total population of four hundred and five (405) clients were enrolled
for treatment within the period under study, however, one hundred and thirty-five (135, 33.3%) clients were
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unsuppressed in the period covered by the study. This subset of populationwas subjected to further study and
details of the characteristics presented below.

Study population

The study population were individuals between the ages of 0-19 years, who attended HIV clinic between
January 2021 and December, 2023 and information captured in the Electronic Medical Records of the
hospital. Ethical approval to use the records of the respondents was obtained from the ethical committee of
the hospital.

Inclusion criteria

1. Patients who attended HIV clinic between January, 2021 to December, 2023.

2. Patients who were between the ages of 0-19 years and whose data were available in the storage files of
the M&E unit of the HIV clinic of FMCA.

3. Clients with viral load unsuppressed >1000 copies/ml were included in the study.

Exclusion criteria

Clients with viral load of <1000 copies/ml (virally suppressed).

Patients whose information in the M&E database is not complete were excluded.

All viral load results with clients above 19 years of age were excluded.

Patients who were transfer out, loss to follow-up or dead within the period of study were excluded.

Pwnh e

Sampling Technique

The M&E unit of the HIV clinic is saddled with the responsibility of collecting, pooling, and analyses of
clinical and epidemiological data gathered by the HIV clinic in conjunction with AIDS Prevention Initiative
in Nigeria (APIN) —the Implementing partner with the Federal Medical Centre, in Abeokuta, Ogun State.
The dataset stored by the Electronic Medical Records (EMRs) in the M&E unit were accessed, cleaned and
analyzed. The EMR database contains data on HIV VL tests performed over the years including the period of
investigation with other vital information such as patient’s clinical data and socio-demographic
characteristics. Data processes were done as shown in Figure -1 to capture the study period.

Sample size determination

The data set covered a period of 3- years, with the last drug pickup dates ranging from 1st January 2021 to
31st December 2023.

Study group
Clients’ dataset between
15t Jan, 2021 — 315t Dec. 2023

Clients with viral load >

Clients with viral load Study Pop

" 1000 copies/inly unsuppressed K |
Virally suppressed bP
135 (33.3%)

270 (66.7%)

Clients with viral load </>1000
copies/mls and between 0-9
years and 10-19 years of age

Clients with viral load = 1000
copies/mls but = 19 years of
age (Excluded)

405 (100.0%)

Figure 1- Data cleaning process, excluded data and study population subset analyzed, viral load of
respondents.
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The minimum sample size was derived from the total number of study population who met the inclusion
criteria: children 0-9-year-old with viral load > 1000 copies/ml and adolescent 10-19 years of age with viral
load > 1000 copies/ml (unsuppressed viral load within the period of study (January, 2021 to December,
2023) (see table 1 and figure 1) for the breakdown of year-on-yearsampled population.

Data collection

Patients’ data were collected on Federal Ministry of Health approved ART care-cards and subsequently
entered into the facility EMR. The data was abstracted from the EMR using an adapted checklist developed
from previous local and international studies in related subject.[*® 2% 241 The study population consisted of
children from age 0-9 years and adolescent age 10-19 years.!*3] A questionnaire was developed to capture
and extract patient-level data, containing participant’s specific information including age at time of ART
initiation, WHO clinical staging at diagnosis, current ART regimen,most recent viral load results, socio-
demographic characteristics of the respondents, and the disclosure status of the child.[®! Patient unique
identifiers were excluded from the dataset to ensure anonymity and preserve patient confidentiality. Excel
sheets used in the abstraction of study data were encrypted during transmission in line with standardized data
safety protocols.

Training of research Assistants and Pre-test

Data collectors and supervisor were trained on the content of the tools, objectives of the study, how to extract
the data, how to keep and maintain the confidentiality of the patient data and handle the information they
obtained. The checklist was pre-tested at a state-owned health facility before the actual data collection was
conducted to ensure the quality of the data. Close supervision by supervisor during data collection was
carried out and all data checked for completeness, accuracy and credibility by the principal investigator and
other supervisors.

Data Management and Analysis plan

Information extracted from the dataset from the EMR was transferred to an Excel Sheet and same transferred
to SPSS version 23 for statistical analysis. Initial analyses were done by generating frequency tables and
graphs for categorical variables. Appropriate bivariate analysis was carried out to assess statistical
associations depending on the type of the variables and a multivariate logistic regression model was
performed to identify predictors of viral non-suppression among children and adolescents age groups.?®! The
level of statistical significance was set at p value < 0.05. The adjusted odds ratio and 95% confidence
interval were obtained to determine predictors of viral load non-suppression.

Limitation of the study

One of the limitations observed during data collection was the complete absence of parents/care givers
information on the Electronic Medical Records for all clients seen at the HIV clinic. It was observed that
parents/care givers information were not tagged with the respective clients leading to the inability of this
study to provide socio-demographic characteristics of the care givers/parents along with the data for the
respondents. A proper triangulation of clients’ data, care givers/parents’ data and clinical environment would
help position the institution to deduce the predictors and help improve care of patients.

RESULTS
Socio-demographic characteristics of participants

The socio-demographic characteristics of respondents. The mean age of respondents was 15.76 = 3.12 and
majority 41 (30.4%) were between 14-16 years. It showed that less than half 66 (48.9%) of the respondents
were males, while more than half 101 (74.8%) had secondary education. Additionally, (97.8%) of
respondents lives in urban area (See Table 1).
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Clinical details of respondents

This study had a total population of 405 (100.0%). However, the prevalence of unsuppressed viral load
among respondents in this study was 135 (33.3%) between 2021 and 2023. The result of age distribution at
diagnosis revealed that the one-third 47 (34.8%) were diagnosed between 0-24 months, followed by 25-60
months 42 (31.1%), and 61-120 months 35 (25.9%). A smaller proportion of patients were diagnosed
between 121-160 months 5 (3.7%) and above 160 months 6 (4.4%). Most patients 88 (65.2%) commenced
treatment between 0-60 months and majority of patients 109 (80.7%) were diagnosed at Stage I, with fewer
cases at Stage Il 13 (9.6%), Stage 111 6 (4.4%), and Stage 1V 7 (5.2%).

Additionally, viral load suppression rates improved over the three-year period. In 2021, about 19 (14.1%)
had unsuppressed viral load (Viral load > 1000 copies/ml), while 116 (85.9%) had suppressed viral loads
(<1000 copies/ml). In 2022, the proportion of unsuppressed viral load was 12 (8.9%) with increased viral
load suppression of 123 (91.1%). In 2023, there was a slight increase in the number of clients with
unsuppressed viral load to 16 (11.9%) and 119 (88.1%) were suppressed (See figure 1 and Table 1). Also,
the distribution of CD4 counts showed that a significant majority 97 (71.9%) had counts >501 cells/uL,
while 21 (15.6%) had counts between 351-500 cells/pL, 8 (5.9%) had counts between 201-350 cells/pL, and
9 (6.7%) had counts <200 cells/uL.

The therapeutic regimen of the patients

Majority of the client’s 101 (74.81%) were managed with TDF/3TC/EFV, 18 (13.33%) were treated with
AZT/3TC/LPV/R and 11 (8.15%) had AZT/3TC/EFV combination, while only 5 (3.70%) were managed
with ABC/3TC/LPV/R (See figure 2). Figure 3 — showed that 78% of the participants are compliant with
ART, indicating a high level of adherence, while 22% are not compliant. The study revealed that the most
common reason for non-compliance is "Skipping medication (41)," followed by "Interruption of treatment
(24)" and "Non-compliance with prescription (17)." Other reasons include "Negligence (16)," "Bad
adherence (15)," and "Oversight (12)." A smaller number of respondents did not mention their reasons for
non-compliance (10) (See Figure 4). Figure 4 illustrates the disclosure status of the participants. According
to the chart, 79% of the participants have fully disclosed their status, while 21% have not disclosed their
status.

Relationship between viral load Suppression and socio-demographic characteristics/clinical details of
respondents

The results from table 3 show that compliance to ART was statistically significantly associated with viral
load unsuppressed (Chi-square; P-value-0.025) and disclosure status of respondent (Chi-square; P-value —
0.018) for year 2021. Other factors such as age, gender, education level, location, age at start of treatment,
age of diagnosis, therapeutic regimen, CD4 count at diagnosis andWHO staging,were not statistically
significant of viral load non-suppression. Similarly, in 2022, compliance to ART was again statistically
significantly associated with viral load unsuppressed (Chi-square; P-value-0.015) and CD4 count (Chi-
square; P-value- 0.05) of respondents for year 2022. Other factors such as age, gender, education level,
location, age at start of treatment, age of diagnosis, therapeutic regimen, disclosure status, WHO stagingwere
not statistically significant predictors of viral load non-suppression. For the year 2023, age of respondents at
diagnoses (Chi-square; P-value-0.008); compliance to ART (Chi-square; P-value-0.000) and CD4 count
(Chi-square; P-value- 0.016) of respondents were all found to be statistically significantly associated with
viral load unsuppressed. Other factors such as age, gender, education level, location, age at start of treatment,
therapeutic regimen, disclosure status, and WHO staging were all not statistically significant for viral load
non-suppression.

Multivariate Analysis of Predictors of Unsuppressed Viral Load among respondents.

The Multivariate regression analysis of predictors of Viral Load Un-suppression among the respondents
showed that across the 3-years under review — Compliance to ART was a strong predictor of non-
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suppression. In the year 2021, Compliance to ART had 2.827 Odd Ratio and P-value- 0.050; in year 2022,
the Odd Ratio was 3.811 and P-value — 0.038 and lastly in year 2023, the Odd Ratio was 167.6 and P- value
— 0.000 responsible for un-suppression among the respondents (See Table 6).

DISCUSSION

This study was conducted to determine the prevalence and predictors of viral load non-suppression among
children and adolescentsliving with HIV (C/ALHIV) over a 3-year period. Viral load non-suppression
remains a daunt task across most HIV programs for C/ALHIV in different parts of the world especially
LMICs such as Nigeria and is more obvious when compared to adultclients living with HIV.The mean age of
respondents in this study was 15.76+3.12years, majority had secondary level of education, about one-third
(34.8%) were diagnosed during the first 2 years of life and only 3.7% were diagnosed after 10years of life.
The prevalence of viral non-suppression among the study population was 14.1%, 8.9% and 11.9% for the
year 2021-2023 respectively with an average of 11.6% per year. Age at diagnosis, HIV disclosure status and
CD4 count were factors significantly associated with viral load non-suppression among the study population.
While, age of the patient, gender, educational level, age when ART was commenced, ART regimen and
WHO clinical staging were not significantly associated with unsuppressed viral load.

The average overall viral suppression rate of 88.4% documented in this study still falls short of the UNAID’s
3" 95targeted milestones. The prevalence in our study is higher than the reported values by other researchers
across the country [23, 24, 25],and likewise almost triple the national reported value of 34%.%% A nationwide
analysis of PLHIV in Nigeriaby Tomescu et al [20]showed that although children in the age group 0-14
years constituted the smallest group (3.4%) among the cohorts but they have the highest percentage (17.8%)
of virally unsuppressed individuals.Earlierstudies have shown thatdisparities occur in HIV data both inter-
and intra-state and regions in Nigeria [26, 27].Our yearly average of viral suppression rate is comparable
with a study conducted in Ethiopia[7]. The viral non-suppression rate in this study is lower than that reported
values from some other countries across sub-Saharan Africa (SSA) that ranges between 19.0% to 38.4% [16,
24, 28, 29]The dissimilarities noted may be due to population demographics(social class, education level
etc.), study design, study year, ARTtype, duration on treatment as well as differences in programme
performance within and across the countries.The recorded highest prevalence noted in our study in 2021 may
not be unconnected to the effect of COVID-19 pandemic in 2020 with disruption of many services including
health care delivery. The high rate of non-suppression of viral load among C/ALHIV implies that more
efforts should be put on interventional strategies such as operation triple zero (OTZ), “test and treat” which
may go a long way in the disease management, attain the UNAIDs 95-95-95 targets, improved clinical
outcomes and long-term goal of ending AIDS by 2030 [26, 27].

The study showed that poor ART compliance is the most consistent and important contributing factor to
unsuppressed viral load among C/ALHIV throughout the study period. This has been acknowledged by
earlier authors [21, 24, 25, 30] to be an important contributor to treatment failure and development of drug
resistance that may necessitate switching to second- or third-line medications. Some of the cited reasons for
poor ART compliance could be pharmacological and/or non-pharmacological. In our study, some of the
factors contributing to poor compliance includes skipping medication, interruption in treatment, non-
compliance with prescription, oversight, bad adherence and negligence. Aside from these reasons, Aderemi-
Williams et al [31]in their study found that negative comment on adolescents’ physical look also has
negative impact on their adherence. The finding of poor ART compliance in our study is in tandem with
findings from studies conducted in other parts of the country [30]and some other LMICs [28, 32]Children
and adolescents living with HIV most often struggle with pills burden (3 2pills per day), drug-drug
interactions, ART side effects, co-morbidities which might contribute to non-compliance with ART. This
study also noted that socio-cultural orientation may also have influence on drug compliance as it was
observed some parents/caregivers also give native concoctions (herbs)to C/ALHIV. Emphasize on
preventive strategies such as enhanced adherence counselling (EAC), reminders via phone calls or SMS to
caregivers, tracking, home visits caregivers’ education and support both from healthcare workers,
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governmental and non-governmental organizations may likely go a long way in overcoming these
challenges.

The CD4 count at diagnosis was significantly associated with Viral Load Suppression (VS) and this finding
is in tandem with reports from earlier researchers. People living with HIV who had high CD4 count 3 500
cells/uL have higher VSrate as this reflects restoration of the immune system [4, 25, 33]One other major
observation in our study is the low level of disclosure as only 21% of C/ALHIV were aware of their HIV
status, this may not be totally unexpected as majority of them were transferred from paediatric clinic. The
recommendation by the WHO is that full disclosure should been done by age 12 years for adolescents who
acquired HIV perinatally[34]. In spite of WHO recommendation, disclosure rate is still low among
C/ALHIV in several countries [31,35]Non-disclosure of HIV in this study negatively correlated with VS, and
this is in consonance with observation by other researchers [31, 35].Delayed or lack of disclosure often led to
poor adherence among the adolescents as they lack understanding of their disease condition [31]. Major
reason cited by Bakai et al [35],and Aderemi-Williams et al [29],that cause non-disclosure of the HIV status
to the AYAs were parents' or guardians' disapproval and disclosure was even restricted within family
members. Therefore, adhering to the WHO recommendation will help in this regard as it has been shown that
children with cognitive skills and emotional maturity could handle the information about their HIV status
well [35].

Although age at diagnosis of C/ALHIV in this study was not consistent across the years with VS. It became
significant in the last year of the study when it was noted that children between 0-24months had a significant
risk of VLNS compared to other age categories. Similar observation has been noted by researchers from
other SSA [10] Contributory factors include quantity of pills being taken, lack of paediatric formulation,
frequency of administration and unpalatable taste of some of the drug e.g. LPV/R. To overcome this
challenge, development of paediatric formulation (syrup), reduction of frequency of medications and mother-
child linked clinic appointment may likely improve adherence to treatment and VS.

Non-significant factors:

In agreement with other earlies studies [28, 32] our findings imply that there is no significant difference in
the risk of VLNS among different age groups. This however contrast with findings by Isaac et al [25]in
Northern Nigeriawhere they reported more adolescent were virally unsuppressed compared to children O-
9years. This may not be unconnected to paediatric-friendly services and optimization of ART in operation at
our facility.

Our study did not find any association between gender and VLNS, which is similar to findings from Kenya
[28] However, there has been varyingreport from within and outside the country. Some authors [10, 20, 25,
33], reported that males are more likely to have virologic failurecompared to females. Reasons adduced for
their observationinclude scarce male-friendly healthcare services and poor health seeking behaviour, sex-
specific difference in treatment efficacy, toxicity profile and pharmacokinetics [10, 33]

Education status does not influence VS rate our finding which is in contrast to study from rural Uganda
where uneducated C/ALHIV with no formal or primary education have higher odds of viral non-suppression
[16]. The observe difference may not be unconnected to the fact that almost all the children in the study were
in formal education and reside in an urban area. It has been postulated that educated children and adolescents
with HIV are more likely to be aware of the significance of ART have compared to the uneducated [26].

Most of the C/ALHIV in this study were started on non-nucleoside reverse transcriptase inhibitor (NNRTI)
or nucleoside reverse transcriptase (NRTI) based regimen. Likewise, all the patients in the study were on
first-line ART regimen. Nevertheless, these did not affect the viral suppression rate. Our findings on ART
regimen did not defers from report from Kenya [28]. Though, some authors [25, 28, 30] report higher
virologic failure in patients on NNRTI or NRTI.
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The current study did not find any association between age at ART initiation and VLNS. There have been
contradictory reports on the association between age at initiation and VS. Magedaet al [36] study showed
that initiating ART at older age is associated with VLNS and opined that when ART s started early,
response to treatment is better as viral replication is still low. Whereas, Muri et al [37] observed that
initiating ART at younger age is significantly associated with virologic failure and they suggested that this
may possibly be due to subtherapeutic drug levels in younger children, dose-prescribing errors and
pharmacokinetics and faster drug metabolism. A well structure paediatric HIV clinic in our facility might
have contributed to some of the challenges noted by earlier authors [37]. This study found that there was also
no association between WHO staging and VLNS. This may be because majority (> 90%) of our patients are
in stage 1 with higher CD4 count at the time of commencement of ART. Earlier study [32] had found that
advanced disease stage (WHO stage 3 & 4) is an important risk factor for VLNS.

DECLARATIONS
Ethics approval and consent to participate

Ethical approval NHREC/08/10/2015 was obtained from the Health Research and Ethics Committee of the
Federal Medical Centre,Abeokuta Ogun State; FMCA/470/HREC/01/2024/08. Confidentiality was
guaranteed by using numbers rather thannames to identify the information extracted fromeach client. Since
participants were no tinterviewed, there was an assurance that thedata collected would be used solely
forresearch purposes and there was feedback ofthe findings to the participants.

Consent for publication

All the authors gave consent for the publicationof the work under the Creative Commons Attribution-non-
commercial 4.0 license. Weotherwise convey all copyright ownership,including all rights incidental the reto,
exclusively to the journal when published.

Availability of data and materials

Data generated in this study are contained inthis manuscript.
Competing interests

The authors have declared that no competing interests exist.
Funding

The research did not receive external funding.

Authors’ contributions

« Ahmed AK was responsible for concept, design, dataacquisition, data analysis, manuscript draft,
revision and editing.

e Ogundeyi M. was responsible for concept, manuscript draft, revision and editing

e Olorunfemi S. wasresponsible for concept, data acquisition, data analysis and manuscriptrevision.

e Adediran S.A. was responsible for data acquisition, data analysis and manuscript review.

e Oladunjoye O.M. was responsible for data analysis and manuscript review.

o All the authors approved the final version of the manuscript.

ACKNOWLEDGEMENTS

We appreciate the healthcare workers who supported us in carrying out this research and for being part of the
study.

Page 399
www.rsisinternational.org


https://rsisinternational.org/journals/ijrias
https://rsisinternational.org/journals/ijrias
http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN APPLIED SCIENCE (I1JRIAS)
ISSN No. 2454-6194 | DOI: 10.51584/IJRIAS |Volume X Issue IV April 2025

3 &
4 RSIS

REFERENCES

1.

10.

11.

12.

13.

14.

World Health Organization. UNAIDS Global AIDS update 2024. Consolidated guidelines on the use
of antiretroviral drugs for treating and preventing HIV infection: recommendations for a public health
approach. Accessed 2" 1 June 2016. ISBN: 978-92-4-154968-4

Nega J, Taye S, Million Y, Rodrigo C, Eshetie S. Antiretroviral treatment failure and associated
factors among HIV patients on first-line antiretroviral treatment in Sekota, northeast Ethiopia. AIDS
Res Ther. 2020; 17(1):39. DOI: 10.1186/s12981-020-00294-z. PMID: 32650796; PMCID:
PMC7350666

Desmonde S, Tanser F, Vreeman R, Takassi E, Edmonds A, Lumbiganon P, et al. Access to
antiretroviral therapy in HIV-infected children aged 0-19 years in the International Epidemiology
Databases to Evaluate AIDS (IeDEA) Global Cohort Consortium, 2004-2015: A prospective cohort
study. PLoS Med. 2018; 15(5): €1002565. DOI: 10. 1371/journal.pmed.1002565. PMID: 29727458;
PMCID: PMC5935422

Chandrasekaran P, Shet A, Srinivasan R, Sanjeeva GN, Subramanyan S, Sunderesan S, et al. Long-
term virological outcome in children receiving first-line antiretroviral therapy. AIDS Res Ther.
November, 2018; 15(1):23. https://doi.org/10.1186/s12981-018-0208-9

Bradley H, Hall HI, Wolitski RJ, Van Handel MM, Stone AE, LaFlam M, et al. Vital Signs: HIV
diagnosis, care, and treatment among persons living with HIV-United States, 2011. MMWR Morb
Mortal Wkly Rep. 2014; 63(47):1113-1117. PMID: 25426654; PMCID: PMC5779517

Dalhatu I, Onotu D, Odafe S, Abiri O, Debem H, Agolory S, et al. Outcomes of Nigeria’s HIV/AIDS
treatment Program for patients initiated on Antiretroviral Treatment between 2004-2012. PloS One
2016; 11(11): e0165528https://doi.org/10.1371/journal.pone.0165528

Osman FT, Yizengaw MA. Virological Failure and Associated Risk Factors among HIV/AIDS
Pediatric Patients at the ART Clinic of Jimma university Medical Center, Southwest Ethiopia. The
Open AIDS Journal.May 2020;14(1) DOI: 10.2174/1874613602014010061

Bernheimer JM, Patten G, Makeleni T, Mantangana N, Dumile N, Goemaere E, et al. Paediatric HIV
treatment failure: a silent epidemic.J Int AIDS Soc.2015 Jul 23; 18(1):20090. Doi.
10748/1AS.18.1.20090. PMCID: PMC4514899 PMID: 26208630

Boender TS, Kityo CM, Boerma RS, Hamers RL, Ondoa P, Wellington M, et al. Accumulation of
HIV-1 drug resistance after continued virological failure on first-line ART in adults and children in
sub-Saharan Africa. J AntimicrobChemother. 2016; 71(10):2918-27. DOI. 10. 1093/jac/dkw218.
Epub 2016 Jun 23. PMID: 27342546

Martin M. Mulinge, Nancy K. Kibui, Humphrey Kimani, Joseph Wainaina, Priska Bwana, Martin
Omondi, et al. Factors associated with viral load non-suppression among treatment-experienced pre-
teenage children living with HIV in Kenya: a nationwide population-based cohort study, 2015-2021.
EClinicalMedicine. 2024 Feb 2, 68: 102454. Doi: 10. 1016/j.eclinm.2024.102454.PMID:38333535;
PMCID: PMC10850406.

Birhanu Waju, Lamessa Dube, Muktar Ahmed & Semira Shimeles Assefa (2021) Unsuppressed Viral
Load Level in Public Health Facilities: Non-virological Predictors among Adult Antiretroviral
Therapy Users in Southwestern Ethiopia, HIV/AIDS - Research and Palliative Care, 513-526, DOI:
10.2147/HIV.S304653

Owusu M, Mensah E, Enimil A, et al. Prevalence and risk factors of virological failure among children
on anti-retroviral therapy. BMJ Glob Heal2017; 2 (Suppl. 2): A1-67.

David KO Ansah, Emmanuel Kumah, Vitalis Bawontuo, Peter Agyei-Baffour and Emmanuel K
Afriyie. Determinants of viral load non-suppression among people living with HIV on antiretroviral
therapy in  Kumasi, Ghana. Ghana Med J 2021; 55(2): 111-117  doi:
http://dx.doi.org/10.4314/gmj.v55i2.3

Nelson LJ, Beusenberg M, Habiyambere V, et al. Adoption of national recommendations related to
use of antiretroviral therapy before and shortly following the launch of the 2013 WHO consolidated
guidelines. Aids. 2014; 28: S217-S224. doi:10.1097/ QAD.0000000000000239

Page 400

www.rsisinternational.org


https://rsisinternational.org/journals/ijrias
https://rsisinternational.org/journals/ijrias
http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN APPLIED SCIENCE (I1JRIAS)
ISSN No. 2454-6194 | DOI: 10.51584/IJRIAS |Volume X Issue IV April 2025

3 &
4 RSIS

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Louis FJ, Buteau J, Frangois KD. Virologic outcome among patients receiving antiretroviral therapy at
five hospitals in Haiti. PLoS One. 2018;13 (1): e0192077. DOI.10.1371/journal.pone.0192077.
PMCID: PMC5790273 PMID: 29381736

Joel Maena, Aduragbemi Banke-Thomas, Nelson Mukiza, Cynthia NdikunoKuteesa, Ronald
MakangaKakumba, Hajira Kataike, Samuel Kizito, Juliet Allen Babirye and Rita Nakalega.
Determinants of viral load non-suppression among adolescents in Mbale District, Eastern Rural
Uganda. AIDS Research and Therapy (2021) 18:91 https://doi.org/10.1186/s12981-021-00408-1
Understanding Fast-Track: Accelerating Action to End the AIDS Epidemic by 2030. Author Geneva;
2015.

Mbonye M, Seeley J, Ssembajja F, Birungi J, Jaffar S. Adherence to antiretroviral therapy in Jinja,
Uganda: a six-year follow-up study. PLoS ONE. 2013;8(10): e78243. DOI: 10.
1371/journal.pone.0078243. PMID: 24147126; PMCID: PMC3795690

Lydia Boampong Owusul, Christiana Ababio, Selina Boahene, Abdul-FatawuSuglo Zakaria, Abigael
OmowumiEmikpe, Catherine KroamahDwumfour, Kofi Antwi Appiagyei and Felix Apiribu. The
predictors of unsuppressed viremia among PLHIV: a cross-sectional study in Ghana. BMC Public
Health (2023) 23:1113 https://doi.org/10.1186/s12889-023-16032-9

Tomescu S, Crompton T, Adebayo J, et al. Factors associated with viral load non-suppression in
people living with HIV on ART in Nigeria: cross-sectional analysis from 2017 to 2021. BMJ Open
2023; 13: e065950. doi:10.1136/ bmjopen-2022-065950

Adedoyin A, Fadahunsi GS, Osinubi MO, Ahmed A, Imhonopi GB, Soyannwo T, Akinbode PA.
Factors associated with viral non-suppression among patients on antiretroviral therapy (ART) at the
Federal ~Medical Centre, Abeokuta, Ogun State, Nigeria.BUMJ 2021  4(1):8-13.
https://doi.org/10.38029/bum;j.v4il1.49

Nigeria National HIV/AIDS Indicator and Impact Survey, 2019. Available from:
https://reliefweb.int/sites/reliefweb.int/files/resources/20190314_PR_Nigeria_en.pdf.

Nneka Egbonrelu, Adeola Awolola, Teniola Lawanson, Olabanjo Ogunsola, OluwagbemisolaOdole-
Akinyemi, Janet Olugbusi et al. Factors Associated with Poor Viral Suppression Among Children and
Adolescents Accessing Antiretroviral Therapy in Selected Health Facilities in Lagos, Nigeria.
Research square, August 30" 2021: Pg 1-22. DOI: https://doi.org/10.21203/rs.3.rs-772837/v1

Héléne, T.-A.A., Christelle, S.-A., Christian, Y.K., Roméo, A.L., Roland, Y.K., Landryse, S., Alexise,
A., Alice, T.W.T., Junior, G.K. and Vincent, A.K. (2021) Factors Associated with the Unsuppressed
Viral Load of Children on Antiretroviral Therapy Followed Up in the Gbéké Region (Cdte d’Ivoire).
Open Journal of Pediatrics, 11, 723-737. https://doi.org/10.4236/0jped.2021.114067

Isaac, E., Ajani, A. lliya, J. Christianah, O. and Hassan, D. HIV Viral Suppression in Children in a
Subnational Antiretroviral Treatment Programme in Nigeria. World Journal of AIDS. 2020: 10, 170-
185. doi: 10.4236/wja.2020.103015.

UNAIDS Nigeria (2019) Report. Start Free Stay Free AIDS Free- 2019 Report. 22 July
2019.https://www.unaids.org/en/resources/documents/2019/20190722_UNAIDS_SFSFAF 2019
Federal Ministry of Health. National Guidelines for HIV Prevention Treatment and Care; National
AIDS and STlIs Control Programme, 2016.

Mwangi A, van Wyk B. Factors Associated with Viral Suppression Among Adolescents on
Antiretroviral Therapy in Homa Bay County, Kenya: A Retrospective Cross-Sectional Study. HIV
AIDS (Auckl). 2021; 24:(13):1111-1118. doi: 10.2147/HI1V.S345731. PMID: 34992469; PMCID:
PMCB8713714. Accessed 12th August, 2024

Afrane, A.K.A., Goka, B.Q., Renner, L. HIV virological non-suppression and its associated factors in
children on antiretroviral therapy at a major treatment centre in Southern Ghana: a cross-sectional
study. BMC Infect Dis 21, 731 (2021). https://doi.org/10.1186/s12879-021-06459-z

Iwuala F., Mobereade A. J., Magaji D., Alawode G. O., Brodrick-Shehu E. O., Johnson I., et al.
Triggers of sub-optimal HIV viral load suppression amongst vulnerable children on ART in parts of
Lagos State Nigeria: Experience of USAID supported ICHSSA-2 project. 2024; 16(1): 1-8. DOI:
10.5897/JAHR2023.0562

Page 401

www.rsisinternational.org


https://rsisinternational.org/journals/ijrias
https://rsisinternational.org/journals/ijrias
http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN APPLIED SCIENCE (I1JRIAS)
ISSN No. 2454-6194 | DOI: 10.51584/IJRIAS |Volume X Issue IV April 2025

3 &
4 RSIS

31. Aderemi-Williams RI, Razag AR, Abah 10, Opanuga OO, Akanmu AS. Adolescents and Young
Adults Knowledge, Adherence and Experiences While on Antiretroviral Therapy in a Tertiary
Hospital in Lagos, Nigeria: A Mixed-Method Study. J Int Assoc Provid AIDS Care. 2021 Jan-Dec;
20:23259582211062754.  doi:  10.1177/23259582211062754. PMID: 34881662; PMCID:
PMC8832484.

32. Quaker AS, Shirima LJ, Msuya SE. Trend and factors associated with non-suppression of viral load
among adolescents on ART in Tanzania: 2018-2021. Front Reprod Health. 2024 Jan 15; 6:1309740.
doi: 10.3389/frph.2024.1309740. PMID: 38292142; PMCID: PMC10823012.

33. Okonji, E.F., van Wyk, B., Mukumbang, F.C. Determinants of viral suppression among adolescents on
antiretroviral treatment in Ehlanzeni district, South Africa: a cross-sectional analysis. AIDS Res Ther
18, 66 (2021). https://doi.org/10.1186/s12981-021-00391-7

34. World Health Organization. Guideline on HIV Disclosure Counselling for Children Up to 12 Years of
Age. 2011. Accessed 18th August, 2024.

35. Bakai TA, lwaz J, Takassi EO, Thomas A, Eboua TKF, Khanafer N, Kenao T, Goilibe KB, Sewu E,
Voirin N. Disclosure of HIV status and adherence to antiretroviral treatment in children and
adolescents from Lomé and Abidjan. Pan Afr Med J. 2023 May 4; 45:13. doi:
10.11604/pam;j.2023.45.13.26795. PMID: 37426461; PMCID: PMC10323812.

36. Mageda, K., Kulemba, K., Olomi, W. et al. Determinants of nonsuppression of HIV viral load among
children receiving antiretroviral therapy in the Simiyu region: a cross-sectional study. AIDS Res Ther
20, 22 (2023). https://doi.org/10.1186/s12981-023-00515-1

37. Muri L, Gamell A, Ntamatungiro AJ, et al. Development of HIV drug resistance and therapeutic
failure in children and adolescents in rural Tanzania: an emerging public health concern. AIDS.
2017;31(1):61-70. doi:10.1097/QAD.0000000000001273

APPENDIX

Table 1: Socio-demographic characteristics and clinical details of respondents

Variables Frequency(n= 135) | Percentage (%)

Sample population 405

Suppressed viral load (< 1000 copies/ml) 270 66.7

Unsuppressed viral load (> 1000 copies/ml) 135 33.3

Age

Mean =15.76 + 3.12 years

5-9 years 30 22.2

10-13 years 39 28.9

14-16 years 41 30.4

17-19 years 25 18.5

Gender

Male 66 48.9

Female 69 51.1

Child education level

Primary 33 24.4

Secondary 101 74.8

Unspecific 1 0.7

Location of abode

Urban 132 97.8

Rural 3 2.2

Age at Diagnosis(months)

0-24 47 34.8

25-60 42 31.1
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61-120 35 25.9
121-160 5 3.7
>160 6 4.4
Age at commencement of treatments (months)

0-60 months 88 65.2
60-180 months 42 31.1
above 180 5 3.7
WHO staging at diagnosis

Stage | 109 80.7
Stage Il 13 9.6
Stage 11 6 4.4
Stage IV 7 5.2
CD4 count(cells/uL)

<200 9 6.7
201-350 8 5.9
351-500 21 15.6
>501 97 71.9

DISTRIBUTION OF VIRAL LOAD FROM 2021-2023

W Suppressed M Non-suppressed

)
o~
-
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Figure 1: Distribution of viral load from 2021-2023

THERAPEUTIC REGIMEN
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Figure 2: Therapeutic regimen of participants
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Figure 4: Reason for non-compliance with ART medication
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Figure 5: Disclosure status
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Table 3: Relationship between viral load and socio-demographic characteristics/clinical details of
respondents (2021)

Viral load 2021
- 2 - -
Variables Sup_pressed (<1000 Non suppressed (=1000/X P
copies/mls) copies/mls) Values |value
Age of respondents
5-9 years 22 8
10-13years 36 3
14- 16 years 37 4
17- 19 years 21 4
Total 116 19 5.956 114
Gender
Male 53 13
Female 63 6
Total 116 19 3.376 066
Child education level
Primary 26 7
Secondary 89 12
Unspecific 1 0
Total 116 19 1.956 376
Location of abode
Urban 114 18
Rural 2 1
Total 116 19 0.941 332
Age at start of treatment
(months) 76 12
0-60 months 35 7
61-180 months 5 0
above 181 116 19 1.066 587
Age of diagnosis (months)
0-24 37 10
25-60 40 2
>60 39 7
Total 116 19 5.078 079
Therapeutic regimen
ABC/3TC/LPV/R 3 2
AZT/3TC/LPV/R 15 3
AZT/3TC/IEFV 38 3
TDF/3TC/EFV 90 11
Total 116 19 5.310 -150
CompliancetoART
Yes 94 11
No 22 3 o
Total 116 19 5.058 025
Disclosure Status
Full disclosure 95 11
Non-disclosure 21 8 o
Total 116 19 5.576 018
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WHOstaging 96 13
Stage |
9 4
Stage 11
6 0
Stage 11 5 5
Stage IV 116 19 5.611 132
CD4 count (cells/pL)
<200 7 2
201-350 8 0
351-500 19 2
>501 82 15
Total 116 19 2.319 509

Statistically significant

Table 4: Relationship between viral load and socio-demographic characteristics/clinical details of

respondents (2022)
Viral load 2022
- 2 -
\Variables Sup_pressed (<1000 NOI’? suppressed (=1000/X P
copies/mls) copies/mls) Values value
Age of respondents
5-9 years 25 5
10-13years 37 2
14- 16 years 39 2
17- 19 years 22 3
Total 123 12 4.035 258
Gender
Male 60 6
Female 63 6
Total 123 12 0.007 936
Child education level
Primary 28 5
Secondary 94 7
Unspecific 1 0
Total 123 12 2.174 337
Location of abode
Urban 120 12
Rural 3 0
Total 123 12 0.299 0.584
Age at start of treatment
(months) 81 7
0-60 months 37 5
61-180 months 5 0
above 181 123 12 1.054 590
Age of diagnosis (months)
0-24 43 4
25-60 39 3
>61 41 5
Total 123 12 0.389 823
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Therapeutic regimen
ABC/3TC/LPV/R 4 1
AZT/3TC/LPV/R 16 2
AZT/3TC/EFV 9 2
TDF/3TC/EFV 94 7
Total 123 12 2.523 471
CompliancetoART
Yes 99 6
No 24 6 .015**
Total 123 12 5.880
Dlsclqsure Status 99 7
Full disclosure 24 5
Non-disclosure 123 12 3.182 .074
\WHOstaging 101 8
Stage |
10 3
Stage Il
6 0
Stage 111 5 1
Stage IV 123 12 4.391 222
CD4 count (cells/uL) 5
<200 3 3
201-350 19 0
351-500 2
=501 S;(2)3 ! 7.766.050%*
Total 12 ' '

Statistically significant

Table 5: Table 4: Relationship between viral load and socio-demographic characteristics/clinical details of

respondents (2023)
Viral load 2023
Variables Suppressed (<1000 Noq-suppressed (=1000 %2 - ValuesIP-value
copies/mls) copies/mls)
Age of respondents
5-9 years 28 2
10-13years 34 5
14- 16 years 35 6
17- 19 years 22 3
Total 119 16 1.1l 174
Gender
Male 60 6
Female 59 10
Total 119 16 0.942 332
Child education level
Primary 31 2
Secondary 87 14
Unspecific 1 0
Total 119 16 1.584 453
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Location of abode
Urban 116 16
Rural 3 0
Total 119 16 0.413 521
Age at start of treatment (months)
0-60 months 78 10
61-180 months 38 4
above 181 3 2
119 16 4.030 133
Age of diagnosis (months)
0-24 37 10
25-60 42 0
>61 30 6
Total 119 16 9.706/.008™
Therapeutic regimen
ABC/3TC/LPV/R 5 0
AZT/3TC/LPV/R 16 2
AZT/3TC/IEFV 11 0
TDF/3TC/EFV 87 14
Total 119 16 2.551 466
\C(gsmpllancetoART 103 2
16 14 44.750 o
No 119 16 0.000
Dlsclqsure Status 92 14
Full disclosure 97 5
Non-disclosure 119 16 0.868 .351
\WHOstaging 99 10
Stage |
9 4
Stage II
5 1
Stage II 6 1
Stage IV 119 16 5.374 .146
CD4 count (cells/uL)
<200 5 4
201-350 7 1
351-500 20 1
>501 37 10
Total 119 16 10.386 016

Table 6: Multivariate Regression Analysis of Predictors of Unsuppressed Viral Load among respondents.

Variables B S.E. Sig. | O.R 95% C.I. for EXP(B)
Lower | Upper
2021
**Compliance to ART 1.039 0.535 0.050 | 2.827 0.992 8.059
Disclosure status -1.1 0.535 0.04 |0.333 0.117 0.95
2022
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**Compliance to ART 1.338 .643 .038 |3.811 1.080 13.448
CD4count at diagnosis

(<200) 210

CD4count at diagnosis (201- 350) | -20.273 | 13962.026 | .999 | .000 0.000

CD4count at diagnosis (351-500) | -1.598 | 1.064 133 | .202 .025 1.629
CD4count at diagnosis (>501) -1.779 | .843 035 |.169 .032 .880
2023

**Compliance to ART 5.122 1.219 0.000 | 167.617 | 15.36 1829.117
CD4count at diagnosis

(£200) 0.059

CD4count at diagnosis (201- 350) | -1.841 | 2.038 0.366 | 0.159 0.003 8.616
CD4count at diagnosis (351-500) | -5.38 2.045 0.009 | 0.005 0 0.254
CD4count at diagnosis (>501) -3.672 | 1.547 0.018 | 0.025 0.001 0.528
Age of diagnosis

(0-24 months) 0.168

Age of diagnosis i

(25-60 months) 20.091 | 5168.66 0.997 | O 0

Age of diagnosis 175 0926 | 0059|0174 [0.028 | 1067
(>60 months)

Predictors of Unsuppressed Viral Load among respondents.
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