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Abstract:

Introduction: Lesotho is making strides toward 95-95-95 targets for the population living with HIV and improved
antenatal care coverage. However, challenges persist in new HIV infections, including vertical HIV infection. There is
a paucity of evidence on the determinants of Viral Load (VL) suppression among pregnant and breastfeeding women
living with HIV in Lesotho. The objective of the study was to determine VL suppression among pregnant and
breastfeeding women living with HIV on ART in the Maseru district of Lesotho.

Methods: A case—control study employing 420 pregnant and breastfeeding women living with HIV was performed;
140 cases with VL > 1000 copies/ml and 280 in the control group with VL < 1000 copies/ml were included. Bivariate
and multivariate analyses were carried out to identify determinants of VL unsuppression via Adjusted Odds Ratios
(AORs) with 95% Confidence Intervals (CIs).

Results: A total of 420 (140 cases and 280 controls), 263 (86.4%) were breastfeeding, and 57 (13.7%) were pregnant.
The mean age was 29.21 *+ 5.33 years (SD), two-thirds (66%) of women’s partners' HIV status was positive, and 21%
of partners' HIV status was unknown. Two-thirds (64.3%) of women received ART from urban facilities. More than
one-fifth (21.2%) of the women did not adhere to ART. The majority (60%) knew their HIV status during pregnancy.
The partner's unknown HIV status, knowledge of HIV before pregnancy, transfer from other facilities, and adherence
status were identified as independent predictors of VL suppression (AOR: 95% CI; p-value < 0.05). An unknown HIV
status was 3 times more likely to indicate an unsuppressed VL: AOR = 3.08 (95% CI: 1.15-8.21, p-value < 0.05), and
an HIV status before pregnancy was 4.6 times more likely to indicate an unsuppressed VL: AOR = 4.62 (95% CI:
2.50-8.48, p-value < 0.001). Transferring from facilities was 12.4 times more likely to have unsuppressed VL; AOR =
12.45 (95% CI: 5.04-30.75). Women who did not adhere to ART were 24.7 times more likely, AOR = 24.7 (95% CI:
12.3-60.9).

Discussion: Despite national progress toward the 95-95-95 targets, gaps remain that increase the risk of mother-to-
child transmission. Poor ART adherence, unknown partner HIV status, transfers between facilities, and knowing HIV
status before pregnancy were major predictors of VL unsuppression. Addressing these factors is essential for
sustaining maternal health gains and accelerating the elimination of vertical HIV transmission in Lesotho.

Conclusion: This study identified modifiable determinants of VL suppression among pregnant and breastfeeding
women with HIV. The study highlights the need for improved partner involvement in the HIV care continuum,
encouraging their status to be known by their partners, posttest counseling strategies, and continuing psychosocial
support for young and single women, ensuring that women know their HIV status and VL suppression before
conception and ART adherence.

Keywords: Viral load suppression, Pregnant women, Breastfeeding women, ART, PMTCT, Lesotho, Vertical
transmission.
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1. INTRODUCTION

Globally, more than 39.9 million people are living with
HIV (PLHIV), and more than half of all PLHIV are in
eastern and southern Africa [1]. Although approximately
39% fewer people acquired HIV in 2023 than in 2010,
more than 1.3 million people acquired HIV in 2023, which
is three times greater than the target of 370,000 or fewer
new infections in 2025 [1]. More than 630,000 people
around the world lost their lives to AIDS in 2023 [1]. The
burden of HIV/AIDS varies significantly worldwide;
however, the highest burden is concentrated in Sub-
Saharan Africa (SSA), which accounts for two-thirds of
global infections [2, 3]. Lesotho has the highest age-
standardized HIV/AIDS incidence rate [3, 4] and mortality
rate worldwide [4].

More than 30.7 million PLHIV were receiving
treatment in 2023. However, 9.3 million people are left
without treatment, and almost half a million (4.7 million)
are in SSA [3, 5]. Thus, in 2023, 86% of PLHIV were aware
of their status, 89% were on ART, and 93% had a
suppressed Viral Load (VL), indicating good progress in
meeting the 95-95-95 target set for 2025 [1, 5]. However,
a significant number of PLHIV struggle with taking
prescribed antiretroviral medicines, frequently drop out of
care, and do not achieve viral suppression [1].

Globally, approximately 84% of pregnant women with
HIV in 2023 were receiving ART, up from 49% in 2010.
Despite these impressive achievements, approximately
190,000 people still did not receive ART in 2023. More
than half (58%) were in western and central Africa, and
23% were in eastern and southern Africa, including
Lesotho [1]. Vertical HIV infection has decreased due to
fewer new HIV infections in women and broader access to
ART for pregnant and breastfeeding women living with
HIV. However, approximately 120,000 children acquired
HIV in 2023, over 80% of whom were in SSA countries [5].

Women living with HIV who become pregnant or who
acquire the virus during pregnancy are at risk of both
maternal and perinatal morbidity and mortality, especially
if the virus is poorly controlled [6]. Vertical HIV infection
persists and is the greatest burden of incidence in Sub-
Saharan Africa [7], accounting for almost 14% of all new
HIV infections worldwide [8].

Lesotho is making strides toward 95-95-95 targets [9],
reaching 93-85-86 among the total population living with
HIV in 2023 [10]. According to Global AIDS Monitoring
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and UNAIDS 2024 estimates, the proportion of pregnant
women living with HIV in Lesotho receiving effective ARVs
for PMTCT was estimated to be 93% (84-95) [11].
However, challenges persist in new HIV infections,
including vertical HIV infection [9]. Even though there is
an increase in PMTCT uptake in Lesotho, adherence to
care is critical since a correlation is established between
maternal ART adherence and the risk of vertical
transmission [12, 13]. The Sustainable Development Goals
aim to eliminate vertical HIV transmission, with a global
set target of < 5% risk of transmission in the first 5 years
[14]. Lesotho still has an 8% risk of vertical HIV
transmission [15], whereas 8% of child infections are due
to the mother being on ART during pregnancy or
breastfeeding but are not virologically suppressed, and
14% of child infections are due to the mother acquiring
HIV during pregnancy or breastfeeding [15].

Studies have identified factors associated with
virological suppression in pregnant and breastfeeding
women, including adherence [16], WHO clinical stage
[17], support system [18], ART regimen [19], and attitudes
or service delivery within health facilities [20]. These
factors are critical for use by program managers as a
prognostic tool in identifying pregnant and breastfeeding
women at high risk of treatment failure. However, there is
a paucity of evidence on the determinants of VL
suppression, which have not been well documented in
Lesotho. Therefore, a case—control study was conducted to
identify determinants of VL unsuppression among
pregnant and breastfeeding women living with HIV on
ART in the Maseru district of Lesotho.

2. METHODS

2.1. Study Design and Setting

A case-control study design was employed among
pregnant and breastfeeding women living with HIV on
Antiretroviral Therapy (ART) in the Maseru district,
Lesotho. Maseru District is the most urban, densely
populated, and second-highest prevalence of HIV among
districts, with a prevalence of 20.1% [6], in Lesotho. The
district has three subdistricts, and there are several
categories of facilities: those funded by either the
Government (GOV) or the Christian Health Association of
Lesotho (CHAL), the Millennium Challenge Corporation
(MCC), private surgeries, nurse clinics, and private-
government facilities.
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2.2. Study Population

Selected HIV-positive pregnant and breastfeeding
women on ART were included in the study. Among the
2,758 HIV-positive women aged 17- 49 years during the
study period, the majority (2,266, 82.2%) were
breastfeeding, and 492 (17.8%) were pregnant women on
ART. The data revealed that 2,618 (94.9%) women living
with HIV were virally suppressed, including 2145 (94.7%)
breastfeeding and 473 (96.1%) pregnant women.

Study period: Data were collected from 1 July to 15
August 2023 from 20 HIV clinics providing ART services.

2.3. Viral Load Measurement

2.3.1. Operational Definition

Women who were not virally suppressed were
classified as cases. We defined VL suppression as (<1000
copies/ml) [21], which is in line with the Lesotho national
ART guidelines. For this study, we used routine viral load
testing for pregnant and breastfeeding women living with
HIV, which was done on a routine basis through the
national clinic-laboratory network. Blood samples were
collected by trained nurses and clinicians at antenatal and
postnatal care facilities and transported to district
laboratories. Viral load analyses were performed by
trained laboratory technologists using WHO-aligned
plasma-based HIV RNA testing methods. Lesotho followed
the WHO 2016 Option B+-aligned ART guidelines, which
required lifelong triple-drug ART for all pregnant and
breastfeeding women, regardless of CD4 count. The
PMTCT protocol (based on WHO recommendations) used
TDF + 3TC + EFV as the standard first-line ART regimen
for pregnant women.

2.3.2. Adherence

Optimal adherence is defined as taking = 95% of
prescribed ART doses during the reference period (30
days), sufficient to achieve and maintain viral suppression
and to reduce the risk of Mother-to-Child Transmission
(MTCT).

2.3.3. Transfer from other Facilities

A pregnant or breastfeeding woman already on ART
who formally transfers care from another health facility to
the reporting facility, with documented evidence showing
previous ART regimen and ART start date at the sending
facility; no treatment interruption = 30 consecutive days
during the transfer process; and date first attended and
date first dispensed ART at the receiving facility recorded
as the transfer-in date.

2.3.4. Knowledge of HIV Status

Refers to a pregnant or breastfeeding woman'’s
awareness of her HIV-positive status before conception or
at any point during pregnancy, confirmed through
documented HIV testing and receipt of results. A woman is
considered to know her HIV status if she received an HIV
test result indicating HIV-positive status prior to the
current pregnancy, or was diagnosed as HIV-positive
during the current pregnancy through antenatal HIV

testing, and was informed of her HIV test result by a
healthcare provider.

2.4. Inclusion Criteria

2.4.1. Cases

Pregnant and breastfeeding women who received ART
for more than six months and whose VL (= 1000
copies/ml) was defined as not virally suppressed were
classified as cases [21].

2.4.2. Control

Pregnant and breastfeeding women who received ART
for more than six months and whose VL (< 1000
copies/ml) was defined as virally suppressed were
classified as controls [21].

2.4.3. Exclusion Criteria

Pregnant and breastfeeding women who were not
receiving antiretroviral therapy (ART), had been on ART
for less than six months, lacked viral load data or did not
use the 1000 copies/mL threshold, or had incomplete or
duplicate data were excluded.

2.4.4. Data Collection

2.4.4.1. Sampling Procedure and Technique

Data were sourced from the Lesotho PMTCT facility-
based aggregated database. We included all the virally
unsuppressed pregnant and breastfeeding women in the
district as cases and recruited two controls for each case.
Two controls for each case were randomly selected from
the facility where the case occurred. Using this selection
process, a total of 140 cases and 280 controls were
included in this study.

2.4.4.2. Data Processing and Analysis

Data from the records reviewed were entered into an
Excel spreadsheet for cleaning before being exported to
SPSS for analysis. Missing data were verified through
other data sources, such as patient files and the laboratory
results system. Data cleaning was performed to check for
accuracy, consistency, and mean values. Univariate
analysis uses frequency techniques to describe data
according to study characteristics. Data are expressed in
terms of frequency, percentage, and mean. Bivariate
logistic regression analysis was used to examine crude
associations between the independent and dependent
variables. A variable with p-value < 0.2 was subjected to
multivariable logistic regression to measure the strength
of associations and was expressed in terms of Adjusted
Odds Ratios (AORs) with 95% confidence intervals,
adjusting for confounders. Significance was declared at a
p-value < 0.05. The multicollinearity was checked using
the Variance Inflation Factor (VIF) < 10. Model fitness
was checked via the Hosmer-Lemeshow test. Thus, the p-
value for the Hosmer-Lemeshow chi-square test was <
0.61, greater than 0.05, and the classification table was
84.8%, indicating model fitness.
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3. RESULTS

3.1. Sociodemographic Characteristics

A total of 2758 pregnant and breastfeeding women
living with HIV, 2266 breastfeeding, and 492 pregnant
women received ART in the Maseru district of Lesotho
during the study period. With respect to viral load
suppression, the ART records revealed that 2145 (94.7%)
breastfeeding and 473 (96.1%) pregnant women
experienced viral load suppression (< 1000).

In this study, among a total of 420 women living with
HIV on ART, the majority (263, 86.4%) were breastfeeding
mothers, and 57 (13.7%) were pregnant women who
participated. The mean age was 29.21 + 5.33 years (SD),
ranging from 17 to 49 years. Approximately half (48.3%) of
the participants were in the age range of 25- 29 years. The
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majority, 364 (86.7%), were married. Two-thirds (66%) of
women'’s partners were positive for HIV. The HIV status of
more than one-fifth (21%) of the partners was unknown.

Approximately two-thirds (64.3%) of those receiving
ART services received services from urban facilities. The
government owned two-thirds (66%) of the facilities
providing ART services, and approximately a quarter
(27%) were owned by CHA.

More than one-fifth (21.2%) of the women did not
adhere to ART. Approximately 5.5% of women have ever
defaulted on ART. Approximately two-thirds of the
patients, 271 (64.5%), were on the TDF/3TC/DTG ART
regimen. The majority (60%) knew their HIV status during
pregnancy. Among breastfeeding babies (26, 6%), the DNA
results of a child were positive (Table 1).

Table 1. Characteristics of pregnant and breastfeeding women living with HIV on ART in the Maseru district,

Lesotho.
Characteristics No Percent
Marital status Married 364 86.7
Single 50 11,9
Separated 3 0.7
Widowed 3 0.7
Age category <25 50 11.9
25-29 203 48.3
30-34 103 24.5
35-39 48 11.4
>40 16 3.8
Mothers’ status Pregnant 57 13.7
Breastfeeding 263 86.4
Partners HIV status Positive 278 66.2
Negative 53 12.6
Uknown 89 21.2
Terrain of the facility Rural 114 27.1
Per urban 36 8.6
Urban 270 64.3
Type of facility CHAL 114 27.1
GOV 279 66.4
PRIV 3 0.7
PRI-GOV 24 5.7
Adherence category Adherent 331 78.8
Non adherent 89 21.2
Has ever defaulted on treatment No 397 94.5
Yes 23 5.5
Dosage of drug category once 413 98.3
Twice 7 1.7
Type of regimen category AZT/3TC EFV 7 1.7
TDF/3TC/DTG 271 64.5
TDF/3TC/EFV 142 33.8
Knowledge of HIV before or during pregnancy Before pregnancy 168 40
During pregnancy 252 60
DNA results of a child (n=363) Negative 337 80.2
Positive 26 6.2
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(Table 1) contd.....

Characteristics No Percent
Duration of ART in years 6 months - 1 year 141 33.6
2-3 years 128 30.5
4- 5 years 109 26.0
>5 years 42 10
Transfer in from other facilities No 384 91.4
Yes 36 8.6

3.2. Distribution of Sociodemographic Variables vs.
VL Suppression

The majority of cases (84, 60%) and controls (222,
79%) were in the 25- 34-year-old age group. With respect
to mothers' status, ( 40 (29%) were single, with viral load
unsuppressed 16, 6% had viral load suppressed.

Partners' HIV status unknown (64, 46%) were viral
load unsuppressed, versus (25,9%) were suppressed.
Knowledge of HIV status before pregnancy (97,69%) was
unsuppressed, versus (71, 25%) had viral load suppressed
(Table 2).

3.3. Predictors of VL Suppression among Pregnant
and Breastfeeding Mothers Living with HIV

Bivariate logistic regression analysis was performed to
assess the associations between the dependent and
independent variables.

Age, marital status, partner's HIV status, knowledge of
HIV before pregnancy, transfer from other facilities, and
adherence status were associated with VL suppression,
and candidate variables for multiple logistic regression
had a p-value < 0.2 in the bivariate analysis. However, a
multiple logistic regression analysis revealed no difference
between cases and controls concerning age and marital
status. Binary logistic regression demonstrated that
women aged 17-21 years were significantly associated
with VL suppression. Those aged 17-24 years were 3.5
times more likely to have an unsuppressed viral load than
those aged 35+ years were (COR: 3.46, 95% CI:
1.59-7.52). Additionally, marital status, with respect to
singles, was associated with a 6.6-fold greater odds of
unsuppressed VL than married status was (COR = 6.6,
95% CI: 3.53-12.3).

In the final model, partners' HIV status, knowledge of

HIV before pregnancy, transfer from other facilities, and
adherence status were strong predictors significantly
associated with VL suppression among pregnant and
breastfeeding women on ART in the Maseru district,
Lesotho.

The partner's unknown HIV status, knowledge of HIV
before pregnancy or during pregnancy, transfer from
other facilities, and adherence status were identified as
independent predictors of VL suppression (AOR: 95% CI;
p-value < 0.05).

The partner's HIV status was significantly associated
with unsuppressed VL. The participants’ HIV status was
unknown, and they were 3 times more likely to have an
unsuppressed VL, AOR = 3.08 (95% CI: 1.15-8.21, p-value
< 0.05).

Women who were aware of their HIV status before
pregnancy were significantly associated with VL
suppression. Women who knew their HIV status before
pregnancy were 4.6 times more likely to have
unsuppressed VL than those who knew their HIV status
during pregnancy (AOR = 4.62; 95% CI: 2.50-8.48; p-value
< 0.001).

Transferring from facilities was significantly associated
with unsuppressed VL among pregnant and breastfeeding
women. Women who transferred from other facilities were
12.4 times more likely to have unsuppressed VL; AOR =
12.45 (95% CI: 5.04-30.75).

ART adherence was significantly associated with VL
suppression. Women who did not adhere to ART were 24.7
times more likely to have unsuppressed VL; AOR = 24.7
(95% CI: 12.3-60.9) (Table 3). Hosmer-Lemeshow = 4.58
(p-value = 0.61), and 84.8% of the variables were used to
check model fitness, indicating that the model was fit to
predict a significant association.

Table 2. Distribution of sociodemographic variables vs. VL suppression among pregnant and breastfeeding
women on ART at health facilities in Masero District, Lesotho.

Viral Load Suppression
Cases Control
Characteristics Response (unsuppressed) (suppressed) COR (95%: CI) p-value

Age 17-24 33 (23%) 17 (6%) 3.46 [1,59-7,52) 0.002
25- 34 84 (60%) 222 (79%) 0.65 (0.38-1.19) 0.07

35+ 23 (17%) 41 (15%) 1

Marital status Married 100 (71%) 264 (94%) 1
Single 40 (29%) 16 (6%) 6.6(3.53-12.3) 0.000
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(Table 2) contd.....
Viral Load Suppression
Cases Control
Characteristics Response (unsuppressed) (suppressed) COR (95%: CI) p-value
Pregnant 18 (13%) 39 (14%) 1.09 (0.6-1.99) 0.76
Mathers status
122 (87%) 241(86%) 1
Partners HIV status Positive 62 (44%) 216 (77%) 1
Negative 14(10%) 39 (14%) 1.25 (0.63-2.45) 0.51
Uknown 64 (46%) 25 (9%) 8.91(5.18-15.33) 0.000
Knowledge of HIV status Before pregnancy 97 (69%) 71 (25%) 6.64 (4.23-10.4) 0.000
During pregnancy 43 (31%) 209 (75%) 1

Table 3. Predictors of unsuppressed VL. among pregnant and breastfeeding women receiving ART services in

Masero district, Lesotho.

Viral Load Suppression
Cases Control
Characteristics Response (unsuppressed) | (suppressed) | COR (95%: CI) | p-value | AOR (95%: CI)
Age 17-24 33 (24%) 17 (6%) 3.46[1,59-7,52) 0.002 | 2.55(0.79-8,23) | 0.11
25- 34 84 (60%) 222 (79%) 0.65 (0.38-1.19) 0.07 1.11(0.45-2.67) | 0.8
35+ 23 (16%) 41 (15%) 1 -
Marital status Married 100 (71%) 264 (94%) 1 -
Single 40 (29%) 16 (6%) 6.6(3.53 -12.3) 0.000 | 1.77(0.57-5.5) | 0.3
Partners HIV status Positive 62 (44% 216 (77%) 1 -
Negative 14(10%) 39 (14%) 1.25 (0.63-2.45) 0.51 10.86(0.31-2.35)| 0.77
Uknown 64 (46%) 25 (9%) 8.91(5.18-15.33) | 0.000 |3.08(1.15-8.21)]0.024
Knowledge of HIV status Before pregnancy 97 (69%) 71 (25%) 6.64 (4.23-10.4) 0.000 | 4.62(2.50-8.48) (0.000
During pregnancy 43 (31%) 209 (75%) 1 -
Mothers' status of pregnancy or BF pregnant 18 (13%) 39 (14%) 1 -
BF 122 (87%) 241 (86%) 1.09(0.6-1.99) 0.76 -
Transfer in from other facilities No 110 (79%) 274 (98%) 1 - -
Yes 30 (21%) 6 (2%) 12.45 (5.04-30.75) 0.000 -
Terrain of the facility Rural 38 (27%) 76 (27%) 1 - -
Peri-urban 12 (9%) 24 (9%) 1(0.45 - 2.21) 0.45 -
Urban 90(64%) 180 (64%) 1(0.62-1.59) 1 -
Ownership of the facility CHAL 38 (27%) 76 (27%) 1 -
GOV 93 (66%) 186(66%) 1(0.63 -1.58) 1 -
PRI-GOV 9(6%) 18 (6%) 1(0.41 -2.43) -
Adherence Adherent 61(44%) 270 96) 1 - - -
Nonadherent 79(56%) 10 (4%) 34.96(17.21-71.41)| 0.000 | 24,7(12.3-60.9) | 0.00
Duration on ART <=2 years 57(41%) 122(44%) 0.88(0.58-1.34) 0.57 -
>2 years 83(59%) 158 (56%) - 1 -

3.4. DNA PCR Results of the Child with a Viral Load
>1000 Copies/mL

This study revealed that the higher the VL is, the
greater the risk of HIV transmission. For example, 66.7%
of breastfeeding women with a viral load > 30,000
copies/mL. had infants whose results were positive,
whereas those with a viral load between 1000 and 30,000
copies/mL had 2.4% of infants with positive results.

4. DISCUSSION
The main objective of this study was to determine

predictors of VL unsuppression among pregnant and
breastfeeding women living with HIV at ART health
facilities in the Maseru district, Lesotho. A facility-based
case—control study was employed to answer the research
question. The findings of this study revealed that age,
marital status, partners' HIV status (unknown HIV status),
knowledge of HIV before pregnancy, transfer from other
facilities, and nonadherence to ART were significantly
associated with VL suppression among pregnant and
breastfeeding women on ART in the Maseru district,
Lesotho. The partner's unknown HIV status, knowledge of
HIV before pregnancy, transfer from other facilities, and
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non-ART adherence were identified as independent
predictors of VL suppression in the final multiple logistic
regression model (AOR: 95% CI; p-value < 0.05). These
findings are discussed below.

Binary logistic regression demonstrated that young
age (17- 24 years) was significantly associated with VL
unsuppression. Those aged 17- 24 years were 3.5 times
more likely to have an unsuppressed VL than those aged
35+ years. This finding is consistent with studies from
South Africa [22, 23], Ethiopia [24], and Kenya [25]. This
might be because younger age has been associated with
the abrupt cessation of ARVs [20]. This calls for
prioritization of this age group on adherence counseling
through peer-to-peer support and psychosocial support,
which could help ensure consistent and high adherence to
ART and thus could contribute to VL suppression [26].

In addition, those who were not married had 6.6 times
greater odds of unsuppressed VL than those who were
married. This finding is consistent with a study from South
Africa [22, 27, 28]. Therefore, it is critical that we
prioritize single women in PMTCT adherence
implementation strategies.

In this study, women whose partner's HIV status was
unknown were more likely to have an unsuppressed VL,
which is consistent with other study findings [27-31]. A
woman not knowing their male partner’s HIV status is a
concern because it may increase the risk of contamination
during pregnancy and breastfeeding. This implies the need
for discussions on partner dynamics in pregnant and
breastfeeding women, which can enhance HIV care,
improve maternal outcomes, and aid in the Prevention of
Mother-to-Child Transmission of HIV (PMTCT). Involving
partners in the HIV care continuum via a couple-based
counseling approach might be appropriate. Male
involvement has been shown to be associated with
maternal or infant Antiretroviral Therapy (ART) adherence
[32].

This study revealed that HIV status before pregnancy
was significantly associated with VL, similar to other
findings. A study from South Africa reported that HIV
positivity during pregnancy and initiation of ART were
subsequently associated with a reduced risk of VL. = 50
copies/mL at delivery [33]. This might be because even
women who are HIV positive prior to pregnancy are aware
of their HIV status prior to pregnancy, but may have lived
with HIV for a long duration, allowing the virus to multiply
and not initiate Antiretroviral Therapy (ART) immediately,
and not achieve viral suppression before conception. It is
also very important to note that longer duration of HIV
infection and longer ART treatment history among
pregnant and breastfeeding women living with HIV should
not be interpreted as an independent harmful factor
affecting viral suppression [34]. Instead, these
characteristics usually reflect the chronic and lifelong
nature of HIV care under Option B+, where women
remain on ART continuously through multiple pregnancies
and breastfeeding periods. Women who have lived longer
with HIV and been on treatment for an extended period
are more likely to have experienced multiple transitions in

care, treatment interruptions, or changes in ART regimens
due to national guideline updates. These programmatic
and structural factors, not the duration of HIV infection
itself, are what may influence viral suppression outcomes.
Therefore, duration of HIV infection or duration on ART
should not be viewed as inherently detrimental but rather
as a marker of long-term engagement in care [34]. To
reduce mother-to-child transmission of HIV, the promotion
of HIV prevention and control strategies among women in
their preconception period is needed.

Adherence to treatment plays a crucial role in
achieving undetectable viral loads. In this study, ART
adherence was strongly associated with VL suppression.
Women who did not adhere to ART were 24.7 times more
likely to have unsuppressed VL. This finding is consistent
with similar studies conducted in Ethiopia [24], Ghana
[35], and Uganda [36]. The focus should be on adherence
to treatment. Adherence counseling during ART initiation
and throughout treatment should be emphasized through
communication about the prevention benefits of viral load
suppression to all people living with HIV [21].

Transferring from facilities was significantly associated
with unsuppressed VL among pregnant and breastfeeding
women in this study. Women who transferred from other
facilities were 12.4 times more likely to have
unsuppressed VL; AOR = 12.45 (95% CI: 5.04-30.75).
These findings are similar to those of a study conducted in
South Africa [37]. This finding indicates that transitions
between care settings may represent a vulnerable period
during which treatment adherence and viral suppression
could be compromised.

Finally, our study revealed that children born to
mothers with higher viral loads were significantly more
likely to be HIV positive. This finding is consistent with
decades of research and underscores the importance of
the PMTCT program [8, 27, 38]. Therefore, recognition
and prioritization of all the above-discussed viral load
suppression determinants are critical to ensure that
mothers are virally suppressed and that HIV is not
transmitted to their children. This calls for urgent
management of high viral loads, which should be
prioritized with proper social support and close
monitoring [23]. This is crucial for advancing the
elimination of HIV in alignment with the Sustainable
Development Goals (SDGs) [39].

5. LIMITATIONS OF THE STUDY

Although a case-control study design was used, we
used PMCT data, which have limitations such as bias,
incomplete data, missing information, poor record quality,
lack of detail in data, lack of active follow-up, and
difficulty in establishing cause—-and-effect relationships. A
study was conducted in one district with a high HIV
burden, but it might not represent the whole country. It is
also important to note that the study included only women
already engaged in PMTCT services; therefore, women
who were lost to follow-up or who remained outside the
formal care system—arguably those at highest risk—were
not captured. As a result, the findings may not be
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generalizable to all pregnant and breastfeeding women
living with HIV in Lesotho. Additionally, it should be noted
as a limitation that our study did not include an
assessment of pregnancy outcomes, including mother-to-
child HIV transmission.

CONCLUSION

To achieve the UNAIDS 95-95-95 strategy and
eliminate mother-to-child transmission, those identified
determinants of VL suppression among pregnant and
breastfeeding women living with HIV require attention in
the design of appropriate strategies. Suboptimal viral load
suppression is concerning and poses a threat to
eliminating mother-to-child transmission in Lesotho,
where the mother-to-child risk of transmission was still >
5% at the time of this study. Given that low-level viraemia
increases the risk of vertical HIV transmission, we
recommend strengthening the implementation of updated
guidelines. These should include improved ART
adherence, ensuring VL suppression, knowledge of HIV
status before pregnancy through optimized monitoring
schedules for maternal Viral Load (mVL), enhanced
psychosocial support for younger and single women, and
encouraging partners' participation in HIV care continuity.
Additionally, district-level complementary interventions
should be explored to ensure that viral loads remain.
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