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Abstract

Objectives: South Africa has made remarkable progress in increasing the coverage
of antiretroviral therapy (ART) among pregnant women; however, viral suppression
among pregnant women receiving ART is reported to be low. Access to routine viral
load testing is crucial to identify women with unsuppressed viral load early in preg-
nancy and to provide timely intervention to improve viral suppression. This study
aimed to determine the coverage of maternal viral load monitoring nationally, focus-
ing on viral load testing, documentation of viral load test results, and viral suppres-
sion (viral load < 50 copies/mL). At the time of this study, the first-line regimen for
women initiating ART during pregnancy was non-nucleoside reverse transcriptase
(NNRTTI)-based regimen.

Methods: Between 1 October and 15 November 2019, a cross-sectional survey was
conducted among 15- to 49-year-old pregnant women attending antenatal care in
1589 nationally representative public health facilities. Data on ART status, viral load
testing and viral load test results were extracted from medical records. Logistic re-
gression was used to examine factors associated with coverage of viral load testing.
Results: Of 8112 participants eligible for viral load testing, 81.7% received viral
load testing, and 94.1% of the viral load test results were documented in the medi-
cal records. Of those who had viral load test results documented, 74.1% were Vvi-
rally suppressed. Women initiated on ART during pregnancy and who received ART
for three months had lower coverage of viral load testing (73%) and viral suppres-
sion (56.8%) compared with women initiated on ART before pregnancy (82.8% and
76.1%, respectively). Initiating ART during pregnancy rather than before pregnancy
was associated with a lower likelihood of receiving a viral load test during pregnancy
(adjusted odds ratio = 1.6, 95% confidence interval: 1.4—1.8).

Conclusions: Viral load result documentation was high; viral load testing could be im-
proved especially among women initiating ART during pregnancy. The low viral sup-

pression among women who initiated ART during pregnancy despite receiving ART
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INTRODUCTION

Globally, the prevention of vertical HIV transmission pro-
grammes have made tremendous progress in reducing pae-
diatric HIV infection. Despite the progress made, achieving
the elimination of vertical HIV transmission target has been
challenging for most Sub-Saharan African countries due to
the high burden of HIV among reproductive-age women in
these countries [1]. Reaching the elimination of vertical HIV
transmission target requires sustained effort to increase early
antiretroviral therapy (ART) initiation and viral suppression
(viral load < 50 copies/mL) throughout the pregnancy and
breastfeeding period [2]. The risk of vertical HIV transmis-
sion is directly correlated with the level of viraemia during
pregnancy and breastfeeding [2,3]. Initiation of ART before
pregnancy and maintaining viral suppression throughout
pregnancy and breastfeeding can eliminate the risk of ver-
tical HIV transmission, while late initiation of ART and el-
evated viral load level during pregnancy and breastfeeding
are associated with high risk of vertical HIV transmission
[2,3]. South Africa has made remarkable progress in increas-
ing the coverage of ART among pregnant women; however,
viral suppression among pregnant women receiving ART is
reported to be low — up to 30% of women receiving ART are
not virally suppressed at the time of delivery [4,5]

Access to routine viral load testing is crucial to identify
women with unsuppressed viral load early in pregnancy and
to provide them timely adherence intervention and, where
necessary, antiretroviral regimen change to improve viral sup-
pression [6]. The World Health Organization (WHO) recom-
mends routine viral load monitoring be provided to pregnant
women on ART at entry to antenatal care or at 3 months after
ART initiation for pregnant women initiating ART during
pregnancy, and at delivery for all pregnant women [6]. South
Africa adopted this WHO guideline in 2004 [7]. Despite the
early adoption of the WHO viral load monitoring guideline,
the implementation of viral load testing has been suboptimal
in South Africa. In 2019, an estimated 27% of adults on ART
in South Africa had not received the recommended one viral
load testing per annum [8]. Among pregnant women, analy-
sis assessing the coverage of viral load testing has not been
done at a national level; therefore, the coverage of viral load

for three months highlights the importance of enhanced adherence counselling dur-
ing pregnancy. Our finding supports the WHO recommendation that a Dolutegravir-
containing regimen be the preferred regimen for women who are newly initiating

ART during pregnancy for more rapid viral suppression.

pregnant women, South Africa, viral load monitoring, viral load result documentation, viral load

monitoring in this population is not known. Although there
are a few small studies that have been conducted to assess
maternal viral load monitoring during antenatal care, these
studies have limited generalizability as they target a few clin-
ics or focus on a particular segment of the population [9,10]

In South Africa, point-of-care viral load testing is not
available at public facilities. Viral load testing relies on a se-
ries of critical steps that must be carried out to provide a viral
load test result. These include drawing of blood specimens
from patients and sending to central laboratories; performing
viral load testing at central laboratories and returning results
to clinics; recollecting blood specimens (for repeat testing)
when specimens are rejected or have an invalid result; doc-
umenting viral load results in patients’ files, reviewing the
results, and taking action based on this review. Actions may
include the provision of enhanced adherence counselling and
repeat viral load testing for those with high viral load count.
These steps are called ‘the viral load cascade’. Breakdown
in any one of these steps can cause failure to monitor viral
load. Understanding at which step(s) of the viral load cas-
cade breakdown occurs is essential to addressing the gaps
that contribute to low viral load monitoring, which will assist
in fast-tracking progress towards viral suppression targets for
elimination of vertical HIV transmission.

This study evaluated the coverage of maternal viral load
monitoring in South Africa and identified gaps in the viral
load cascade steps focusing on viral load testing, documenta-
tion of viral load results, and viral suppression among preg-
nant women attending antenatal care at nationally selected
public facilities during the 2019 South African antenatal sen-
tinel survey.

METHODS
Study setting

All (> 4000) primary healthcare facilities in South Africa
provide antenatal care services. Prevention of vertical HIV
transmission services, including viral load testing, are pro-
vided in all antenatal care facilities. At the time of this sur-
vey (October to November 2019), the South African viral



HIV MEDICINE

807

load monitoring guidelines recommended that all women
on ART should have viral load testing at their first antena-
tal care visit or upon confirmation of pregnancy [11]. For
newly diagnosed women initiating ART during pregnancy,
viral load testing was recommended at 3 months after ART
initiation. For all HIV-positive pregnant women, repeat viral
load testing was recommended at delivery and 6 months
after delivery. For women who were not virally suppressed,
depending on their viral load level, viral load testing was to
be repeated in 8—10 weeks (for viral load 50-999 copies/
mL) or 4-6 weeks (for viral load > 1000 copies/mL) after
the initial unsuppressed viral load result. Although viral
load testing services have been available in South Africa
since 2004 [7], the coverage of viral load testing increased
in recent years following WHO’s endorsement of viral load
monitoring as the primary method for monitoring response
to ART [6]. At the time of this survey, viral load testing for
public health facilities in South Africa was provided at 17
laboratories using both the Roche and Abbott assays [12].
Results are returned via hard copy, short message system
(SMS) printers or accessed through web portals [13]. At the
time of this study, the first-line regimen for women initiat-
ing ART during pregnancy was a non-nucleoside reverse
transcriptase (NNRTI)-based - most often efavirenz (EFV)
-based - regimen.

Study design and participants

The antenatal survey is a cross-sectional survey conducted bi-
ennially in South Africa to primarily monitor HIV prevalence
among pregnant women but also to evaluate the performance
of the prevention of vertical HIV transmission programme.
The survey aimed to enrol 36 015 pregnant women (regard-
less of HIV status) from 1589 public health facilities selected
from each of the 52 districts in South Africa, biennially. For
this sub-analysis, only HIV-positive pregnant women who
either initiated ART before pregnancy or were taking ART
for > 3 months at enrolment were included in the analysis.

Sampling and data collection procedures
for the antenatal survey

Health facilities that took part in the 2019 antenatal survey
were selected using a stratified probability proportional to
size (PPS) sampling method from each district. The 2019
survey was conducted between 1 October and 15 November
2019. During this period, consenting pregnant women aged
15-49 years, attending the antenatal clinic for the first time or
for follow-up visits during their current pregnancy were con-
secutively enrolled (regardless of HIV or ART status) until
either the required sample size or the end of the study was

reached. Health workers providing antenatal care services in
the selected facilities collected demographic and clinical data
(including maternal education, relationship with the father
of the child, and gravidity) through interviews. Data were
extracted from medical records, which included: age of the
woman, gestational age at booking, gestational age today,
HIV status (per rapid test performed at the clinic at the time
of first antenatal care visit, during follow-up visit, or test
done before pregnancy if participants were already on ART
at the time of pregnancy), the timing of ART initiation as a
categorical response (i.e. initiated before pregnancy, at the
first, second or third trimester), viral load test done during
pregnancy, whether viral load test result was documented,
and latest viral load test result as a categorical response (i.e.
< 50, 50-1000, and > 1000 copies/mL). If more than one
viral load test was done during the pregnancy, only infor-
mation on the most recent viral load test was extracted. On
the day of the survey, blood specimens were collected from
each participant, regardless of prior knowledge of HIV sta-
tus, and tested for HIV at regional laboratories using two se-
rial imunoassays (IAs) following the standard guideline [14].
Detailed descriptions of the methodology of the survey have
been published previously [15,16]

Sub-study analysis

The coverage of the following three viral load cascade indi-
cators was estimated: viral load testing; viral load test result
documentation; and viral suppression (defined as viral load
< 50 copies/mL).

Viral load testing

This indicator measured the proportion of HIV-positive
women eligible for viral load testing who received a viral
load test in their current pregnancy (if there was more than
one viral load test, the most recent viral load test was as-
sessed). Participants were considered as ‘eligible for viral
load testing’, according to the national guideline, if they ini-
tiated ART before pregnancy, or if they were newly initiated
on ART during pregnancy but had received ART for at least
3 months. For the latter group, as the timing of ART initiation
was reported by trimester (i.e. as first, second or third tri-
mester), duration on ART was calculated by subtracting the
mid-week of the trimester that ART was initiated from the
participants’ gestational age at survey enrolment. For partici-
pants initiated on ART in the first trimester, the gestational
age/week of their first antenatal care visit was considered as
the time of ART initiation, as almost all participants started
antenatal care after the mid-week of the first trimester; and
where gestational age at the first visit is not reported, time



808

WOLDESENBET ET AL.

of ART initiation was set at 10 weeks as most women do not
attend antenatal care before 10 weeks.

Participants whose ART status was not reported, those
who reported not initiating ART, and those whose rapid test
or IA test was HIV-negative were excluded from this analy-
sis, regardless of their response to the viral load monitoring
questions. This study also excluded participants whose re-
ported timing of ART initiation was less than 3 months from
their gestational age at enrolment in the survey.

Documentation of viral load test result

This indicator measured the percentage of participants who
had undergone a viral load test with a result (from a test pro-
vided during pregnancy) that was documented on the medical
record — if there was more than one viral load test, documen-
tation of the most recent viral load test result was assessed
(the denominator for this indicator was the number of HIV-
positive women with viral load test done).

Viral suppression

This indicator measured the percentage of participants with
a documented viral load test result of < 50 copies/mL (using
participants with documented viral load test result as a de-
nominator). In the case where participants had more than one
viral load test result during pregnancy, the most recent result
was extracted from the medical record. The three viral load
cascade indicators were analysed at the national level and in
stratified groups. X2 test was used to assess significant asso-
ciations. A sensitivity analysis was conducted to validate the
viral load data extracted from the medical record using labo-
ratory data (these data are presented under Supplementary
Box 1).

We fitted a multivariable survey logistic regression model
to assess factors associated with not receiving a viral load
test. All variables significant at a P-value cut-off point of
0.2 in a bivariable analysis were included in multivariable
analysis. Variables significant at a P-value cut-off point of
0.05 and other variables that have > 10% effect on other
significant variables were kept in the final model. Adjusted
odds ratios (AORs) and 95% confidence intervals (CIs) were
reported. All analyses took into account the survey design
(i.e. all analyses adjusted for the different sampling stages:
stratification and clustering within primary sampling units,
and for the finite number of primary sampling units). All
analyses were also weighted for sample size realization and
the Statistics South Africa 2019 midyear population size of
women of reproductive age (15-49 years) to adjust for dif-
ferential population size across provinces and for different
sample size achievement at district level [17]

Ethical considerations

Participation in the survey was voluntary, requiring written
informed consent. Ethical approval was obtained from the
University of the Witwatersrand Human Research Ethics
Committee (Medical) (ethics clearance number: M170556),
and the nine provincial health research ethics committees.
The study protocol was reviewed following the Centers for
Disease Control and Prevention, United States (CDC-US)
human research protection procedures.

RESULTS

Of 41 598 participants approached, 11 518 were HIV-positive
per laboratory (IA) test conducted as part of the antenatal
survey (Fig. 1). Of those who tested positive by 1A, 95.9%
(11 046) knew their HIV status before enrolment into the
survey from a test done during a prior antenatal care visit or
before pregnancy. Of those who knew their HIV-positive sta-
tus before enrolment in the survey, 65.2%(7207) had initiated
ART before pregnancy and 8.2% (905) had initiated ART
during pregnancy and received ART for at least 3 months —
in total 73.4% (8112) of participants with known HIV status
were eligible to receive a viral load test before the survey.

Characteristics of participants eligible for viral
load testing

Participants eligible for a viral load test had a median age
of 26 years interquartile range (IQR): 22-31]. Participants
who started ART before pregnancy were slightly older
(median age 30 vs. 27 years) and were more likely to have
at least one prior pregnancy history than participants who
started ART during pregnancy (Table 1). The median gesta-
tional ages at first antenatal care booking and enrolment in
the survey were 14 (IQR: 10-20) and 26 weeks (IQR: 18-
34), respectively. Most (92.3%) pregnant women initiated
antenatal care after 6 weeks of gestational age. At the time
of the survey, participants who started ART during preg-
nancy included in this analysis had already received ART
for a median duration of 16 weeks (IQR: 14-21) (these ex-
cluded participants who received ART for < 3 months) at
a median gestational age of 34 weeks (IQR: 30-36). The
majority of facilities (> 60%) included in the study were
large clinics from the urban area.

Viral load tests done and viral suppression

Of 8112 participants eligible for a viral load test, 81.7% (95%
CI: 80.7-82.6%) received a viral load test, and 94.1% (95%
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Total interviewed
41598 39 (0.1%) not eligible
I— 4285 (10.3%) data collection
forms/specimens lost or
specimens rejected
25 598 (61.5%) HIV-negative
11 518 (27.7%) participants tested 158 (0.4%) equivocal result
positive by IA provided as part of the
survey
268 (2.3%) antenatal test
.| negative
7| 7(<0.1%) not tested during
antenatal visit
197 (1.7%) rapid test data
11 046 (95.9%) had already known their missing
HIV-positive status prior to enrolment
into the survey 1276 (11.6%) received ART
| for <3 months
| 770 (7.0%) initiated ART on
o . . the day of the survey
l81 12 (7.3‘4./0) were eligible for viral 420 (3.8%) had not initiated
oad testing: ART
i 0/ s
;fi?)z t(06f3 rze g’gar‘fg;awd on ART 468 (4.2%) not reported
- 905 (8.2%) initiated ART during ART status (data missing)
pregnancy and have been on
ART for > 3 months
FIGURE 1 Flow chart of participants due for viral load testing in the National Antenatal Sentinel Survey, 2019. Percentages are unweighted.

ART, antiretroviral therapy; IA, immunoassay. Unweighted percentages

CI: 93.4-94.8) of these test results had been returned and
documented in the participants’ medical record (Table 2;
Fig. 2). Of those whose viral load test result was documented
on the medical record, 74.1% (95% CI: 73.0-75.2) were vi-
rally suppressed (i.e. their viral load was < 50 copies/mL),
16.4% had viral load between 50 and 1000 copies/mL, and
9.5% had a viral load > 1000 copies/mL. Among participants
who initiated ART during pregnancy, both participants with
viral loads > 1000 and < 1000 copies/mL received ART for
a median duration of 16 weeks.

Participants who initiated ART during pregnancy had
lower coverage of viral load testing (73.0%, 95% CI: 70.3—
75.5) compared with participants who initiated ART before
pregnancy (82.8%, 95% CI: 81.9-83.8). Viral suppression
was low among participants who initiated ART during preg-
nancy, with nearly half (43.2%, 95% CI: 39.8-46.6) of these
participants not achieving viral suppression despite receiv-
ing ART for 3 months. Viral suppression was 76.1% (95%
CI: 75.0-77.2) among women who initiated ART before
pregnancy.

By province, the coverage of viral load testing ranged
from 77.0% in Western Cape to 86.3% in Mpumalanga (Fig.
S1). Viral load testing was higher in rural facilities (87.7%,
95% CI: 83.2-86.0) than in urban (80.1%, 95% CI: 78.7—
81.4) facilities. Viral load testing did not vary by size or

type of facility. Greater than 87% of viral load results were
documented in all nine provinces. Viral suppression varied
by province, ranging from 61.1% in Limpopo to 79.7% in
KwaZulu-Natal. Documentation of viral load result and viral
suppression did not vary by location (i.e. rural-urban catego-
ries), size or type of facility.

In a multivariable analysis, after adjusting for education
and marital status, women who initiated ART during preg-
nancy were less likely to receive a viral load test than women
who initiated ART before pregnancy (AOR = 1.6, 95% CI:
1.4-1.8) (Table 3). This study also found a modest associ-
ation between attending urban facilities and not receiving a
viral load test (AOR = 1.3, 95% CI: 1.1-1.5). Primigravida
women (AOR = 1.3, 95% CI: 1.1-1.5) and younger women
(15-24 years, AOR = 1.3, 95% CI: 1.1-1.5) were less likely
to receive a viral load test than multigravida and older women
(3549 years), respectively.

DISCUSSION

In this first-ever national-level analysis of the coverage
of viral load monitoring among pregnant women in South
Africa, this study found that most pregnant women (81.7%)
received a viral load test, and the viral load test result was
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TABLE 1 Characteristics of eligible participants for viral load testing in the 2019 antenatal survey, South Africa
(B) Started ART during
pregnancy (ART initiated (C) Survey-based
(A) Started ART > 3 months before x2 test (P value)

Age
15-24 years
25-34 years
35-49 years

Marital status
Married
Cohabiting
In a relationship, living apart
Single

Education
None
Primary
Secondary
Tertiary

Gestational age at enrolment in the
survey (weeks) [median (IQR)]

Gestational age at first booking
(weeks) [median (IQR)]

Duration of ART (weeks) [median
(IQR)]
Gravidity
Primigravida (1)
Multigravida (2+)
Facility location
Urban
Rural
Peri-urban
Type of facility
CHC
Clinic
Hospital
Mobile
Size of facility
Small
Medium
Large
Province
Eastern Cape
Free State
Gauteng
KwaZulu-Natal
Limpopo

All
(N = 8112)

1397 (18.1)
4405 (58.4)
1743 (23.5)

1192 (14.9)

2416 (31.9)

4137 (50.1)
263 (3.2)

103 (1.2)
1007 (12.9)
6199 (76.4)
743 (9.4)
26 (18-34)

14 (10-20)

953 (11.6)
7039 (88.4)

4679 (61.2)
2711 (30.8)
722 (8.1)

1469 (18.6)
6616 (81.2)
24 (0.2)

3(<0.1)

554 (7.4)
1988 (25.0)
5570 (67.6)

1381 (11.6)
673 (5.5)
969 (22.1)

2639 (31.2)
393 (6.6)

before pregnancy
(N =17207)

1138 (16.6)
3910 (58.3)
1653 (25.2)

1095 (15.4)

2172 (32.2)

3641 (49.6)
208 (2.8)

91 (1.2)
911 (13.1)
5530 (76.9)
620 (8.9)
25 (16-32)

14 (10-20)

717 (9.7)
6381 (90.3)

4113 (60.6)
2439 (31.2)
655 (8.2)

1307 (18.7)
5876 (81.1)
21(0.2)

3(<0.1)

494 (7.5)
1776 (25.1)
4937 (67.5)

1246 (11.8)
594 (5.4)
841 (21.7)

2368 (31.6)
341 (6.5)

enrolment in the survey)
(N =905)

259 (29.7)
495 (59.7)
90 (10.6)

97 (11.0)
244 (29.5)
496 (53.7)

55 (5.8)

12 (1.3)
96 (12.1)

669 (72.9)

123 (13.8)
34 (30-36)

13 (9.5-18)

16 (14-21)

236 (25.6)
658 (74.4)

566 (65.3)
272 (27.7)
67 (7.0)

162 (17.8)

740 (82.0)
3(0.2)
0

60 (7.1)
212 (24.1)
633 (68.8)

135 (10.0)
79 (5.6)
128 (25.4)
271 (27.9)
52(7.5)

comparing column
A with B

<0.01

< 0.01

<0.01

< 0.01*

<0.01%*

<0.01

0.01

0.66

0.67

(Continues)
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TABLE 1 (Continued)
(B) Started ART during
pregnancy (ART initiated (C) Survey-based
(A) Started ART > 3 months before x2 test (P value)
All before pregnancy enrolment in the survey) comparing column
(N =8112) (N =17207) (N =905) A with B
Mpumalanga 786 (8.7) 695 (8.6) 91 (8.7)
Northern Cape 224 (1.3) 196 (1.3) 28 (1.4)
North West 576 (6.7) 512 (6.7) 64 (6.5)
Western Cape 471 (6.4) 414 (6.4) 57 (6.8) 0.02

Note: Data are presented as n (%) unless noted otherwise. Weighted percentages. Missing data excluded.

Abbreviations: CHC, community health centre; IQR, interquartile range.

*Used equality of median test.

TABLE 2 Viral load cascade among HIV-positive pregnant women in the 2019 antenatal survey, South Africa

Started ART before Started ART during Survey-based
All pregnancy pregnancy xz test”
(N = 8112) (N =17207) (N =905) P-value
I. Viral load test
Viral load test done 6542 (81.7) 5887 (82.8) 655 (73.0) < 0.01
Viral load test not done 1095 (14.0) 957 (13.8) 138 (15.8)
Reported as viral load test not due® 319 (4.3) 222 (3.4) 97 (11.2)
Not reported® 156 141 15
1I. Viral load test documentation on 0.5
medical record
Documented 5969 (94.1) 5371 (94.1) 598 (93.6)
Not documented 358 (5.9) 321 (5.9) 37 (6.4)
Not reported® 215 195 20
1. Viral load test results (copies/mL)
<50 4277 (74.1) 3948 (76.1) 329 (56.8)
50—-1000 944 (16.4) 784 (15.1) 160 (28.0) <0.01
> 1000 556 (9.5) 465 (8.8) 91 (15.2)
Not reported" 192 174 18

Note: Data are presented as n (%) unless noted otherwise. Weighted percentages.

“These were reported as viral load test not due even though according to their timing of antiretroviral therapy (ART) initiation they were due for viral load testing.

The y test compares participants who initiated ART during pregnancy with those who initiated ART before pregnancy.

“Missing data excluded from percentage calculations. The denominator for viral load testing was the 8112 participants due for viral load (which comprises 7207
participants who initiated ART before pregnancy and 905 who initiated ART during pregnancy). The denominator for documentation of viral load result was the
number who had viral load testing (N = 6542) and the denominator for viral suppression was the number who had viral load results documented (N = 5969).

documented for nearly all participants who received viral
load testing (94.1%). However, viral suppression was low,
particularly among participants who initiated ART dur-
ing pregnancy (56.8%). Women who initiated ART before
pregnancy were more likely to receive viral load testing
and had higher viral suppression than women who initi-
ated ART during pregnancy. Among women eligible for
a viral load test, there was a modest association between
not receiving viral load testing and attending antenatal
care at urban facilities, being younger (15-24 years) and
primigravid.

Both viral load testing and documentation of viral load
test result were much higher in this study compared with data
previously reported in South Africa and elsewhere in Sub-
Saharan African countries. For pregnant women, previous
studies reported between 30% and 72% coverage of viral load
testing [9,18-20]. Among adults in the general population,
viral load monitoring is reported to be 73% in South Africa
[8]. While the relatively higher coverage of viral load test-
ing in this study is encouraging, almost one in five pregnant
women eligible for viral load testing in this study had not
received a viral load test.



812 WOLDESENBET ET AL.

100%  [%% 100%  94.1%

94.1%
81.7% 82.8%
74.1% I 76.1%
I I

All Initiated ART prior to pregnancy  Initiated ART during pregnancy

93.6%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

56.8%

u Eligible for viral load testing ® Viral load test done

= Viral load test result documented Virally suppressed (< 50 copies/mL)

FIGURE 2 Viral load cascade among pregnant women in the National Antenatal Sentinel Survey, 2019, South Africa. ART, antiretroviral
therapy. Weighted percentages The percentage for each bar is calculated using the previous bar as the denominator

TABLE 3 Factors associated with not receiving a viral load test in

he 201 1 h Africa (N = 8112 . .. .
the 2019 antenatal survey, South Africa (V'=8112) In the literature, lack of training, inadequate knowledge

Univariate odds Adjusted odds (among health workers), and poor adherence to the guide-

ratio (95% CI) ratio (95% CI) line have been identified as the main reasons for missed

Gravidity opportunities to provide a viral load test [21,22]. Also, for
Primigravida (1) 15 (13-1.7) 13 (1.1-1.5) women initiating ART during pregnancy, as each woman

starts ART at a different time, keeping track of the month
that each woman is due for a viral load test in a consistent
manner is difficult, which contributes to low viral load test-

Multigravida (2+) Ref. Ref.

Facility location

Urban 14(12-16) 13 (L1-15) ing [21]. Implementing simple and innovative best practices,
Peri-urban 12 (09-15) 1.1(08-14) such as the use of stickers (placed on the patient medical re-
Rural Ref. Ref. cord) that easily identify the month a woman is due for viral
Timing of ART initiation load testing, could help to track viral load testing ‘due dates’
Prior to pregnancy Ref. Ref. more efficiently [21]. Educating pregnant women about the
During pregnancy 1.8 (1.6-2.0) 1.6 (1.4-1.8) importance of viral load testing could also be of benefit, as
Marital status patient-level factors (such as missing appointments for ante-
Married Ref. Ref. natal care) could contribute to a missed opportunity for viral
Cohabiting 1.1 (1.0-1.3) 1.0 (0.8-1.2) load t.estmg (22]. . .
o It is notable that, despite receiving ART for 3 months, about
n alr clationship. 10005-1.2) 05(08-1.1) 43% of participants who initiated ART during pregnancy were
) R not virally suppressed and a substantial percentage (15.2%)
Single 1.5 (1.1-2.0) 1.3 (0.9-1.7) . . .
i of them had viral load > 1000 copies/mL. Suboptimal ART
Education adherence and drug resistance could be potential reasons for
None Ref. Ref. the observed low viral suppression among women who initi-
Primary 1.5(0.9-2.4) 1.7(0.9-2.0) ated ART during pregnancy [23]. About 28% of participants
Secondary 1.1 (0.7-1.7) 1.1 (0.7-1.9) who initiated ART during pregnancy and received ART for 3
Tertiary 1.0 (0.6-1.7) 1.0 (0.6-1.7) months had viral load in the range 50-999 copies/mL. The lack
Age of viral suppression among these women could be due to in-
15-24 years 14 (1.2-1.7) 13 (1.1-1.5) sufficient time to achieve viral suppression in 3 months with
25-34 years 1.0 (0.9-1.1) 1.0 (0.9-1.1) cu.rrent first-line ant1retrov1ral. (ARV) regimens. A.t the .tlme of
this survey, an EFV-based regimen was used as a first-line reg-
35-49 years Ref. Ref.

imen for pregnant women in South Africa. Studies have shown
Abbreviations: ART, antiretroviral therapy; CI, confidence interval. Missing that a dolutegravir (DTG)-based regimen is associated with
data are excluded. N = 7183 observations (88.5% of data) were included in . . . . . .
_ ) ) . faster achievement of viral suppression (a median time to viral
multivariable analysis. For each predictor, the group selected as ‘Ref.” was K . .
selected so that the group/factor that increased the likelihood of not receiving suppression of 28 days) compared with an EFV-based regimen

viral load testing could be reported. (median time to viral suppression of 84 days) [24,25].
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In light of the identified slow viral suppression rate with an
EFV-based regimen used at the time of this survey for women
initiating treatment during pregnancy, our finding supports
the recommendation (by WHO and local government) that
a DTG-containing regimen be the preferred regimen for
women who are newly initiating ART during pregnancy [11].
Dolutegravir has a high genetic barrier to drug resistance
and enables faster achievement of viral suppression [26].
Although there is a slightly higher risk of neural tube defect
with initiation of DTG before 6 weeks of pregnancy (0.19%)
compared with an EFV-based regimen (0.17%)[27], in this
study, most (92.3%) pregnant women initiated antenatal care
after 6 weeks of gestational age, indicating that most infants
born from women who initiate a DTG-based regimen during
pregnancy will not be exposed to an increased risk of neural
tube defect.

This study did not assess the treatment regimen partici-
pants were on at the time of the viral load testing. However,
the rollout of DTG-based regimens did not start in South
Africa until December 2019[28], and anecdotal reports indi-
cate that the rollout may have been carried out slowly due to
the shift in focus to manage the COVID-19 pandemic.

The higher viral suppression among women who initiated
ART before pregnancy in this study was expected and likely
to be due to the longer duration of ART, as most (74%) par-
ticipants who initiated ART before pregnancy reported that
they knew about their HIV-positive status during the preg-
nancy before the current one.

This study did not assess all viral load cascade steps that
are crucial for the achievement of suppressed viral load. For
instance, the study did not collect data on the timing of a viral
load test, which would have given more information on the
timeliness of the viral load test done. Other studies in South
Africa report late provision of viral load testing as one of the
barriers to timely and appropriate corrective action [29,30].
This study also did not assess turnaround time for results and
the challenges encountered in specimen transportation. Loss
of specimens and cold chain breakdown during transporta-
tion of specimens contribute to the delay in viral load testing
in South Africa [13,31]. Assessing the feasibility of imple-
menting more permanent solutions such as point-of-care
viral load testing is essential as it would overcome the chal-
lenges associated with transportation of specimens. Point-of-
care viral load testing is particularly critical at the time of
delivery as viral load results need to be available immediately
after delivery to decide on the appropriate ART prophylaxis
for the infant [32]. The study did not look at the actions taken
to improve viral suppression among participants with unsup-
pressed viral load. After viral load testing is done, prompt use
of the viral load test result for patient management is the most
crucial step (including enhanced adherence counselling and/
or ARV regimen switch), as a lack of timely action reduces
the benefit of viral load monitoring.

While those who initiated ART during pregnancy rep-
resented a relatively small percentage of HIV-positive par-
ticipants in this study, incorrect reporting of gestational age
could affect the estimate for viral load testing coverage. Just
over a quarter of known HIV-positive participants were also
excluded from this analysis due to missing data or short du-
ration of ART. These participants had similar demographic
characteristics as participants included in the analysis. Due
to the cross-sectional design of the study, we did not follow
up participants to collect data on viral load at delivery and
pregnancy outcomes.

In conclusion, while most participants received a viral
load test, and the viral load test result was documented for
nearly all participants, viral suppression was low, particularly
among those who initiated ART during pregnancy and re-
ceived ART for 3 months. This highlights the urgent need to
strengthen adherence counselling and to monitor the effec-
tiveness of treatments (ART) received within antenatal care
services. We recommend fast-tracking the rollout of DTG
among newly diagnosed HIV-positive women during preg-
nancy, as it is critical for all HIV-positive women to achieve
viral suppression as early as possible in the pregnancy to re-
duce the risk of vertical HIV transmission. The coverage of
viral load testing could also be improved further by regular
training of health workers who are managing antenatal care
clients, implementation of innovative best practice that can
help to easily identify women due for a viral load test, and
incorporation of messages on the importance of viral load
testing during health education of pregnant women.
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