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Halting new HIV infections among children is a critical, unmet step 
toward the World Health Organization’s global goal to end the AIDS 
epidemic by 2030.[1] Achieving elimination status requires a final 
vertical (perinatal and postnatal) HIV transmission (VHT) rate of 
<5% and an annual paediatric HIV incidence of <50 per 100  000 
live births.[1-3] Despite attaining a VHT rate of 3.9% in 2021, South 
Africa (SA)’s paediatric HIV incidence exceeded 750 per 100  000 
livebirths due to the high antenatal HIV prevalence of 30.7%.[1,3-6] 
Reducing transmission further requires strategic optimisation of 
VHT prevention interventions. One such intervention is risk-
stratified prophylaxis for infants born to women living with HIV 
(WLHIV), including augmented and prolonged prophylaxis for 
infants at high risk of VHT. Although guidelines recommend 

such a risk-based approach, it is unknown whether this is being 
implemented successfully.

While early maternal viral suppression through antiretroviral 
therapy (ART) represents the foundation of preventing VHT, many 
WLHIV fail to receive sustained ART required to achieve HIV viral 
load (HIV-VL) suppression before and during pregnancy.[7-11] This is 
as a result of challenges in the uptake and implementation of the VHT 
prevention programme including ongoing barriers to ART access, 
the time lag between introduction and implementation of revised 
policies, suboptimal training and knowledge of these policies by 
providers as guidelines have rapidly evolved, incomplete programme 
uptake and progressive drop-out through the cascade.[7,9-14] Because 
labour and delivery represent a short peak of HIV exposure, this 
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Background. Despite South Africa’s substantial reduction in vertical HIV transmission (VHT), national paediatric HIV elimination is not yet 
attained. National and Western Cape Province (WC) HIV guidelines recommend enhanced postnatal prophylaxis for infants at high risk for 
VHT, identified in the WC 2015/2016 guidelines by any single high-risk criterion (maternal antiretroviral therapy (ART) <12 weeks, absent/
unsuppressed maternal HIV viral load (HIV-VL) <12 weeks before/including delivery, spontaneous preterm labour, prolonged rupture of 
membranes, chorioamnionitis). Accuracy of high-risk infant identification is unknown.
Objectives. Primarily, to determine the proportion of infants at high risk for VHT, the accuracy of labour-ward risk classification, the criteria 
determining high-risk statuses and the criteria missed among unrecognised high-risk infants; secondarily, to determine maternal factors 
associated with high-risk infants.
Methods. Infants born to women living with HIV at a rural regional hospital (May 2016 - April 2017) were retrospectively evaluated using data 
from the labour ward VHT register, standardised maternity case records, National Health Laboratory Service database and WC Provincial Health 
Data Centre. The study-derived risk status for each infant was determined using documented presence/absence of risk criteria and compared 
with labour ward assigned risk to determine accuracy. Proportions of high-risk and unrecognised high-risk infants with each high-risk criterion 
were determined. Maternal characteristics associated with having a high-risk infant were evaluated using multivariable logistic regression. 
Results. For liveborn infants, labour ward assigned risk classifications were 40% (n=75/188) high risk, 50% (n=94/188) low risk and 10% 
(n=19/188) unclassified. Study-derived risk was high risk for 69% (n=129/188) and low risk for 31% (n=59/188), yielding a high-risk 
classification sensitivity of 51% (95% confidence interval (CI) 42 - 60) and specificity of 69% (95% CI 56 - 80). Absent/unsuppressed HIV-
VL <12 weeks before delivery accounted for 83% (n=119/143) of study-derived high-risk exposures and 81% (n=60/74) of missed high-risk 
exposures. Fewer mothers of high-risk infants had >4 antenatal visits (38% v. 81%, p<0.01) and first antenatal visit <20 weeks’ gestation (57% 
v. 77%, p=0.01). Only the number of antenatal visits remained associated with having a high-risk infant after adjusting for gestation at first 
visit and timing of HIV diagnosis and ART initiation: each additional antenatal visit conferred a 39% (95% CI 25 - 50) reduction in the odds 
of having a high-risk infant. 
Conclusion. Labour ward risk classification failed to recognise half of high-risk infants. Infant high-risk status as well as non-detection thereof 
were driven by suboptimal maternal HIV-VL monitoring. Reinforcing visit frequency later in pregnancy may improve antenatal HIV-VL 
monitoring, and point-of-care HIV-VL monitoring at delivery could improve recognition of virally unsuppressed mothers and their high-risk 
infants.
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period of exposure is amenable to infant post-exposure prophylaxis 
(PEP).[7] If maternal HIV-VL is unsuppressed, infant prophylaxis 
plays an even more important role in reducing VHT.[7-11,15,16] 

In 2015 the Western Cape HIV Guidelines introduced lifelong 
ART for all pregnant and breastfeeding WLHIV irrespective of CD4 
count.[17,18] Non-pregnant WLHIV initiated ART once CD4 count fell 
<500 cells/mm3.[18,19] Prior to this, pregnant and breastfeeding WLHIV 
were eligible for ART until cessation of breastfeeding, and eligibility 
in non-pregnant people was based on a CD4 count threshold of 350 
cells/mm3.[18-20] Additionally, these guidelines identified specific criteria 
that would place an infant at high risk for VHT.[19] As summarised 
in Table  1, infants were classified as high risk in the presence of ≥1 
criterion, and low risk in the absence of all criteria. Low-risk infants 
received 6 weeks of nevirapine (NVP) prophylaxis and high-risk 
infants received dual prophylaxis with azidothymidine (AZT) and 
NVP for at least 6 weeks.[19] Breastfeeding infants continued extended 
NVP prophylaxis for at least 12 weeks, which could be extended further 
if required until maternal viral suppression was established.[11,16,18,19,21]

Objectives
To evaluate the process of infant VHT risk classification at delivery 
to determine if missed opportunities for VHT prevention existed in 
the context of a busy, rural regional hospital in the Western Cape 
Province during 2016/2017. The primary objectives were: (i) to 
estimate the proportion of infants at high risk for VHT; (ii) to assess 
the accuracy of VHT risk classification at delivery, overall and for 
high- and low-risk groups; and (iii) to describe the distribution of 
criteria responsible for high-risk infants overall and for unrecognised 
high-risk infants. The secondary objective was to assess maternal 
factors associated with having a high-risk infant.

Methods
This was a retrospective cohort study using routinely collected data 
for WLHIV who delivered their infants at a rural regional hospital in 
the Western Cape Province of SA between May 2016 and April 2017. 
The labour ward managed on average 140 secondary-level deliveries 
per month, approximately 12% to WLHIV. WLHIV were identified 
in the labour ward VHT register, and were included if they delivered 
an infant >500 g during the study period and for whom there was a 
maternity case record available. In the case of twins, the first born of twin 
deliveries was included. Four sources provided information character-
ising mothers and their infants: the labour ward VHT register, the 
mother’s individual standardised maternity case records, the National 
Health Laboratory Service (NHLS) database and the Western Cape 
Provincial Health Data Centre (WCPHDC) database.[22] The labour 
ward VHT register provided the labour ward-assigned risk status 
and the PEP dispensed for each infant, documented by a labour ward 
nurse after risk assignment using information from the standardised 
maternal case records, obtained directly from the mother, and from 
the NHLS database if accessible and required for HIV-VL results. 
The WCPHDC serves as a central collection of routinely collected 
electronic health data from multiple sources using individual unique 
identifiers to electronically link individual-level data. Information 
was extracted regarding maternal HIV diagnosis and management, 
the presence or absence of high-risk criteria for calculating study-
derived risk classification, and blood results for mother and infant. 
HIV polymerase chain reaction (HIV-PCR) results were extracted for 
liveborn infants up to at least 18 months of age. Day 0 - 2 infant HIV-
PCRs were ‘birth’ PCRs (within 48 hours of birth as per guidelines) 
and week 8 - 12 HIV-PCRs were considered ‘10-week’ HIV-PCRs. 
‘Predelivery HIV-VLs’ were those performed in the 12 weeks before 
and including the date of delivery.

Analysis was conducted using Stata version 15.0 (StataCorp, USA). 
Descriptive statistics were calculated as proportions with 95% 
confidence intervals (CIs) for categorical variables, and measures of 
central tendency and variation for continuous variables. Maternal 
and infant characteristics were compared between study-derived 
high and low risk using χ2 tests for categorical variables (Fisher’s 
exact if assumptions not met), t-tests for normally distributed 
continuous variables and Mann-Whitney U tests for non-normally 
distributed continuous variables. The presence of each high-risk 
criterion (maternal ART duration <12 weeks before delivery; 
absent/unsuppressed predelivery HIV-VL, spontaneous preterm 
labour (SPTL), prolonged rupture of membranes (PROM) and 
chorioamnionitis) was used to assign each infant a study-derived 
VHT risk classification (high or low risk). The proportion of high- 
and low-risk infants was calculated. Thereafter, labour ward assigned 
and study-derived risks were compared to assess the accuracy 
and validity of labour ward risk assignment for liveborn infants 
(classification for provision of appropriate prophylaxis was not 
relevant for stillbirths). The proportion of liveborn study-derived 
high-risk infants with each high-risk criterion was calculated. For 
all unrecognised high-risk infants, the proportion resulting from 
non-detection of each high-risk criterion was calculated. Maternal 
factors associated with having a high-risk infant were evaluated 
through multivariable logistic regression. Maternal factors assumed a 
priori to be associated with high VHT risk were maternal age, parity, 
gestation at first antenatal visit, number of antenatal visits, timing of 
HIV diagnosis and ART initiation. Factors associated on univariable 
logistic regression analysis with p≤0.2 were entered into a forward 
stepwise multivariable logistic regression, starting with the most 
statistically significant factor, and were retained in the regression 
model at p<0.05.

This study was approved by the Stellenbosch University Human 
Research Ethics Committee (ref. no. S17/01/021) and the Western 
Cape Government Health Impact Assessment Committee (ref. 
no. WC_2017RP13_50). Only routinely collected data was used, 
retrospectively, with no impact on the patient care. As such, a waiver 
for individual informed consent was granted. All precautions were 
taken to maintain patient confidentiality. 

Results
Of 216 WLHIV identified in the VHT register, 14 were excluded 
due to unavailable maternity case records (Fig. 1). Table 2 provides 
maternal and infant characteristics compared by study-derived 
infant risk (high v. low). Mean (standard deviation (SD)) maternal 
age was 30 (6) years and 81% (n=163/202) were multiparous. 
Two-thirds (63%, 119/202) attended their first antenatal visit 
before 20 weeks’ gestation and half (51%, n=103/202) attended 
>4 (recommended minimum) antenatal visits. Three-quarters 
(78%, n=157/202) had known HIV prior to the first antenatal 
visit, almost one-fifth (16%, 32/202) were diagnosed at the first 
antenatal visit, and later diagnoses occurred for 13 women (6 after 
testing negative at previous visits; 1 not previously tested; and 6 
with first presentation at delivery). Median (interquartile range; 
IQR) pregnancy CD4 was 417 cells/mm3 (270 - 598). Sixty-two 
percent (n=126/202) were receiving ART prior to first antenatal 
visit, of whom an additional 22% (n=46/202) commenced ART. 
Of the remaining 30 women (n=30/202, 15%), 20 were initiated 
before delivery; 5 started at delivery, 2 after delivery and the 3 
diagnosed at delivery had no documented ART initiation. A total 
of 82% (n=165/202) received ART for >12 weeks before delivery, 
however, only half (50%, n=102/202) had a documented predelivery 
HIV-VL and only 41% (n=83/202) had confirmed suppressed 
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predelivery HIV-VL. HIV-VL monitoring 
was not documented in 22% (n=44/202). 
There was no significant difference in age, 
parity, timing of HIV diagnosis or timing 
of ART initiation between mothers of 
study-derived low- and high-risk infants. 
However, mothers of low-risk infants 
attended more antenatal visits (median 
(IQR) 5 (4 - 6) v. 3 (1 - 5) visits, p<0.01) 
and more often presented for antenatal care 
before 20 weeks’ gestation (77% v. 57%, 
p=0.01) than mothers of high-risk infants. 

Of 202 deliveries with available records, 
14 were stillbirths and 188 were liveborn 
infants of whom 3 died within the first 
week. Infants were born at median (IQR) 
gestation 38 (34 - 39) weeks, weighing 
median (IQR) 2.8 (2.1 - 3.2) kg. The labour 
ward VHT register documented 40% of 188 
liveborn (n=75/188) infants as high risk 
and 50% (n=94/188) as low risk, while 10% 

(n=19/188) were unclassified. By contrast, 
69% (n=129/188) of livebirths were high 
risk and 31% (n=59/188) were low risk by 
study determination following review of all 
available clinical information. Study-derived 
high-risk infants were significantly more 
likely to be born preterm (55% v. 8%, p<0.01), 
with low birthweight (48% v. 17%, p<0.01), 
and have a non-viable birth outcome (12% 
v. 0%, p<0.01) than low-risk infants. They 
were also less likely to have a 10-week HIV-
PCR done (69% v. 53%, p=0.01). HIV-PCR 
results were available for 181 liveborn infants, 
of whom 170 (94%) had birth HIV-PCRs, 
all of which were negative. There were 8 
confirmed HIV transmissions, all following 
a negative birth HIV-PCR; 1 was confirmed 
at 11 weeks; 3 between 4 and 7 months of 
age and 4 between 12 and 24 months of 
age. All 8 vertical HIV acquisitions occurred 
in infants born to mothers starting ART 

before pregnancy or at first antenatal visit; 
however, 4 had no predelivery HIV-VL, 3 
had unsuppressed predelivery HIV-VL and 1 
had a suppressed predelivery HIV-VL. Seven 
transmissions were to study-derived high-
risk infants and 1 to a low-risk infant. The 
resultant VHT rate was 4.3%. 

Fig.  1 presents deliveries compared by 
labour ward and study-derived VHT risk. 
The labour ward correctly risk classified 57% 
(n=107/188) of liveborn infants. The labour 
ward sensitivity (ability to correctly identify 
high-risk infants) was 51% (n=66/129 infants, 
95% CI 42 - 60) and specificity (ability to 
correctly identify low-risk infants) was 69% 
(n=41/59, 95% CI 56 - 80). Where PEP was 
documented, only one high- and two low-risk 
infants received inappropriate prophylaxis for 
labour ward assigned risk. However, only 
52% (n=67/129) of actual high-risk infants 
and 81% (n=48/59) of actual low-risk infants 
received the correct prophylaxis for study-
derived risk. Of the eight HIV transmissions, 
one was a correctly assigned low-risk infant 
and seven were high-risk infants (p=0.26), 
five of whom were correctly identified and 
two misclassified.

As detailed in Table  3, among 129 
liveborn infants at high risk for VHT, 221 
high-risk events were responsible: absent 
maternal predelivery HIV-VL occurred 
in 69% (n=89/129) of high-risk infants; 
unsuppressed maternal predelivery HIV-VL 
in 14% (n=18/129); maternal ART duration 
<12 weeks in 25% (n=32/129); SPTL in 43% 
(55/129); PROM in 17% (n=22/129); and 
chorioamnionitis in 3% (n=5/129). Lack 
of HIV-VL monitoring was not completely 
explained by short duration on ART as 69% 
percent of women without predelivery HIV-
VLs had received at least 12 weeks of ART 
prior to delivery. 

There were 63 unrecognised high-risk 
liveborn infants, exposed to n=92/221 
(42%) high-risk events. Among these 
infants, absent maternal predelivery HIV-
VL went unrecognised in 71% (n=45/63), 
unsuppressed maternal predelivery HIV-VL 
in 10% (n=6/63), maternal ART duration 
<12 weeks in 13%, (n=8/63), SPTL in 40% 
(n=25/63), PROM in 11% (n=7/63) and 
chorioamnionitis in 2% (n=1/63). 

Infants may have more than one risk 
factor, therefore the sum of the percentages 
in the columns exceeds 100%; ‘liveborn high-
risk infants’ are a sub-group of ‘all high-
risk deliveries’ and ‘unrecognised high-risk 
infants’ are a sub-group of ‘liveborn high-risk 
infants’.

Table  4 presents uni- and multivariable 
logistic regression analyses for maternal 
factors associated with having a high-risk 

216 births

14 no MRC
14 stillbirths

129 high-risk 
liveborns (69%)

66 correctly 
identi�ed 

(51% sensitivity)

63 unrecognised 
high risk (49%)

53 misclassi�ed 
as low risk

10 
unclassi�ed

9 misclassi�ed 
as high risk

9 
unclassi�ed

41 correctly 
identi�ed 

(69% speci�city)

18 unrecognised 
low risk (31%)

59 low-risk 
liveborns (31%)

188 liveborn 
infants included

Fig. 1. Infant study-derived risk status delineated by labour ward risk assignment. (MCR = maternity 
case records.)

Table 1. Criteria for classification of infants as high risk for vertical HIV 
acquisition[19]

Maternal ART duration <12 weeks before delivery
No documented maternal HIV-VL in the 12 weeks before and including delivery (predelivery 
period)
Most recent predelivery maternal HIV-VL unsuppressed (>1 000 copies/mL)
SPTL at <37 weeks’ gestation
PROM for >18 hours before delivery
Chorioamnionitis

ART = antiretroviral treatment; HIV-VL = HIV viral load; SPTL = spontaneous preterm labour; PROM = prolonged rupture 
of membranes.
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infant. By univariable analysis, each additional week to the gestation 
at first antenatal visit was associated with 6% greater odds of having 
a high-risk infant (crude odds ratio (OR) 1.06 (95% CI 1.02 - 1.10), 
and each additional antenatal visit was associated with 41% lower odds 
(crude OR 0.59 (95% CI 0.50 - 0.71). After adjusting for maternal age, 
parity, timing of HIV diagnosis and ART initiation and gestation at first 
antenatal visit, it was only the number of antenatal visits that remained 
associated with having a high-risk infant (adjusted OR 0.61 (95% CI 
0.50 - 0.75)). Each additional antenatal visit conferred a 39% (95% CI 
25 - 50) reduction in the odds of having a high-risk infant. 

Discussion
In this regional-level labour ward, 40% of 188 infants were classified as 
high risk for VHT at the time of delivery. However, 69% were actually 
high risk after applying criteria documented in clinical records. Low 
sensitivity for detecting high-risk infants meant that half of all liveborn 
high-risk infants went unrecognised and therefore were not considered 
for dual enhanced antiretroviral prophylaxis. Non-recognition of high-
risk infants is a missed opportunity in the pursuit of VHT elimination. 
The infants’ high-risk status was not related to lack of access to ART, as 
83% of mothers received >12 weeks of ART before delivery. Instead, it 
was absence of HIV-VL monitoring that caused the majority of high-
risk deliveries. 

A study from a neighbouring HIV high-prevalence country, 
Zimbabwe, evaluated risk classification of infants at delivery based 
on information in routine registers alone.[23] While retrospective risk 
classification was impossible for 90% of the infants due to insufficient 
information, the authors determined that 10% of infants were high 
risk and received single prophylaxis instead of dual prophylaxis.[23] 
Due to the lack of HIV-VL monitoring information specifically, the 
authors questioned Zimbabwe’s ability to base VHT risk classification 
on HIV-VL.[23] Similarly, in our study, non-adherence to antenatal 
HIV-VL monitoring guidelines resulted in 69% of high-risk deliveries. 
At delivery, challenges with retrieving HIV-VL results and providing 
monitoring for those without available results accounted for a total 
of 81% of high-risk infants going unrecognised. These difficulties in 
implementing HIV-VL monitoring in pregnant WLHIV hampered 
the provision of available enhanced dual antiretroviral prophylaxis 
for the infants, as well as identification of potentially more vulnerable 
high-risk mother-infant dyads in need of additional support. 

Under the Western Cape guidelines at the time, HIV-VL 
monitoring was recommended 3-monthly during pregnancy, and at 
delivery if not documented in the previous 3 months. That 50% of 
mothers in our study lacked predelivery HIV-VL monitoring is not 
unique to the Western Cape or this rural setting, as suboptimal HIV-
VL monitoring during pregnancy has been documented elsewhere in 

Table 2. Characteristics of mothers with HIV and their infants, compared by high v. low study-derived vertical HIV transmission 
risk (N=202)
Characteristic Total High risk (n=143) Low risk (n=59) p-value
Maternal
Age (years), mean (SD) 30 (6) 30 (6) 31 (6) 0.14
Primiparity, n (%) 39 (19) 30 (21) 9 (15) 0.35
First antenatal visit <20 weeks, n (%) 119 (63) 75 (57) 44 (77) 0.01
Gestation at first antenatal visit, median (IQR)* 17 (11 - 25) 18 (12 - 27) 14 (11 - 19) <0.01
Number of antenatal visits, median (IQR) 4 (2 - 5) 3 (1 - 5) 5 (4 - 6) <0.01
Timing of HIV diagnosis, n (%) 0.48

Before pregnancy 157 (78) 108 (76) 49 (83)
During pregnancy 42 (21) 32 (22) 10 (17)
At or after delivery 3 (1) 3 (2) 0 (0)

Timing of ART initiation, n (%) 0.20
Before pregnancy 126 (62) 85 (59) 41 (69)
During pregnancy 66 (33) 48 (34) 18 (31)
At or after delivery 7 (3) 7 (5) 0 (0)
No documentation of starting ART 3 (1) 3 (2) 0 (0)

ART >12 weeks before delivery, n (%) 165 (82) 106 (74) 59 (100) <0.01
Documented predelivery HIV-VL, n (%) 102 (50) 43 (30) 59 (100) <0.01
Suppressed predelivery HIV-VL, n (%) 83 (41) 24 (17) 59 (100) <0.01
Infant 
Gestational age at delivery, median (IQR)† 38 (34 - 39) 37 (33 - 39) 39 (38 - 40) <0.01
Birthweight in kg, median (IQR)‡ 2.8 (2.1 - 3.2) 2.5 (2.0 - 3.1) 3.1(2.7-3.4) <0.01
Low birthweight (<2 500 g), n (%)§ 77 (39) 67 (48) 10 (17) <0.01
Outcome, n (%) 0.01

Viable 185 (92) 126 (88) 59 (100)
Early neonatal death 3 (1) 3 (2) 0 (0)
Stillbirth 14 (7) 14 (10) 0 (0)

Received correct risk-status at delivery, n (%)¶ 107 (57) 66 (51) 41 (69) 0.02
Received birth HIV-PCR testing, n (%)|| 170 (96) 118 (94) 52 (95) 1.00
Received 10-week HIV-PCR testing, n (%)** 113 (63) 72 (53) 41 (69) 0.03
HIV-positive test result, n (%)** 8 (4) 7 (6) 1 (2) 0.26

SD = standard deviation; IQR = interquartile range; ART = antiretroviral therapy; HIV-VL = HIV viral load; PCR = polymerase chain reaction.
Missing data: *gestation at first antenatal visit (n=13; calculated from gestational age at delivery); gestational age at delivery (n=13); ‡birthweight in kg; §low birthweight (n=2); ¶data for liveborn 
infants (n=188; 129 high risk and 59 low risk); ||data for 181 liveborn infants with available laboratory data; **data for 178 viable infants with available laboratory results (viable n=185; 126 high 
risk and 59 low risk). 
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both urban and rural settings in SA.[24-28] A KwaZulu-Natal Province 
study found that among infants with vertical HIV acquisition, 70% of 
mothers did not have an HIV-VL during pregnancy.[27] The need for 
improved adherence to antenatal HIV-VL monitoring guidelines has 
previously been highlighted.[11,29] Lesosky et al.[29] found that among 
women initiating ART during pregnancy, HIV-VL monitoring 
according to gestation-specific clinic visit timepoints, rather than by 
duration between tests, integrated better with the existing antenatal 
programme and was more sensitive. In our study, each additional 
antenatal visit reduced the odds of having a high-risk infant by 39%, 
independent of gestational age at first antenatal visit, timing of HIV 
diagnosis and timing of ART initiation. Reinforcing antenatal visit 
frequency, particularly later in pregnancy, may improve outcomes by 
providing additional opportunities for adherence counselling, HIV-
VL monitoring and documentation of results. 

Current 2020 Western Cape HIV guidelines have simplified HIV-
VL monitoring and now recommend that all women should receive 
an HIV-VL at delivery.[30] This substantially simplifies decision-
making at delivery by making HIV-VL routine in all WLHIV. 
However, unless the HIV-VL result is available prior to the mother-
infant dyad being discharged from the delivery unit, it is unlikely to 
prove very helpful for correct infant risk classification and provision 
of appropriate and timeous infant prophylaxis.[30] Formal HIV-
VL testing has a variable turnaround time of ~4 days, and so the 
delivery HIV-VL result would need to be obtained at the routine 
postnatal clinic visit 3 - 6 days after delivery.[30,31] Point-of-care (POC) 
HIV-VL monitoring, under evaluation for use in SA but not yet 
implemented, would offer the advantage of prompt identification of 
unsuppressed HIV-VL, allowing for immediate clinical intervention 
both antenatally and at delivery.[32] Considering that unknown or 
unsuppressed predelivery HIV-VL was the driver of being at high 

risk for VHT in this study, POC HIV-VL monitoring implemented 
at delivery has the potential to substantially improve infant risk 
classification and ensure that appropriate early infant prophylaxis is 
prescribed before the mother-infant dyad leaves the delivery facility. 
HIV-VL monitoring is also critical during breastfeeding. In this 
study, all HIV transmissions occurred following negative birth HIV-
PCRs, and all but one occurred in infants whose mothers had no 
predelivery HIV-VL (4/8 transmissions) or an unsuppressed HIV-VL 
(3/8). This suggests that prompt detection of unsuppressed HIV-
VL at delivery or during breastfeeding could have assisted toward 
preventing vertical HIV acquisition.

Strengths of this study include the use of multiple data sources 
to ensure the completeness of data for infant risk classification, 
and the comprehensive laboratory result search strategy, which 
allowed near-complete information on maternal and infant HIV 
testing received. The study facility is in a non-metro area serving 
a semi-rural community, a setting that is seldom represented in 
perinatal HIV research. Although the generalisability of these 
findings may be limited, as this was a single-site study, findings 
from elsewhere indicate that similar challenges are experienced 
broadly across the southern African region. The largest limitation is 
that data were retrospectively recorded in the sources utilised, and 
not prospectively collected for this study’s purposes. This resulted 
in some missing data. While many sources were used to counter 
this limitation, infant risk assessment and prophylaxis relied on 
documentation in the VHT register and could not be verified 
elsewhere. 

Conclusion
Although 83% of pregnant WLHIV delivering at this rural regional 
labour ward were on ART for at least 12 weeks prior to delivery, the 

Table 4. Unadjusted and adjusted odds ratios for maternal antenatal factors associated with having an infant at high risk for vertical 
HIV transmission

Variable
Unadjusted OR 
(95% CI) p-value

Adjusted OR 
(95% CI) p-value

Maternal age (per additional year) 0.96 (0.91 - 1.01) 0.14 1.00 (0.94 - 1.06) 0.94
Nulliparous (reference: multiparous) 1.47 (0.65-3.34) 0.35 1.91 (0.67 - 5.49) 0.23
Gestational age at first antenatal visit (per additional week) 1.06 (1.02 - 1.10) 0.01 1.02 (0.97 - 1.06) 0.50
HIV diagnosis during pregnancy (reference: before index pregnancy) 1.38 (0.80 - 2.38) 0.24 0.62 (0.16 - 2.44) 0.49
ART initiation during pregnancy (reference: before index pregnancy) 1.29 (0.67 - 2.48) 0.45 1.90 (0.66 - 5.45) 0.23
Number of antenatal visits (per additional visit) 0.59 (0.50 - 0.71) <0.01 0.61 (0.50 - 0.75) <0.01

OR = odds ratio; CI = confidence interval; ART = antiretroviral therapy.
178/202 included in multivariable analysis because of missing information for gestational age at first antenatal visit (n=13) and because success predicted perfectly for HIV diagnosis at delivery, 
ART initiation at or after delivery, and no documentation of ART initiation (n=1, n=5 and n=4, respectively). 

Table 3. Vertical HIV transmission high-risk criteria contributing to high-risk classifications among all, liveborn high-risk, and 
unrecognised liveborn high-risk infants

Criterion

All
high-risk deliveries
(n=143), n (%)

Liveborn
high-risk infants
(n=129), n (%)

Unrecognised
high-risk infants
(n=63), n (%)

Absent/unsuppressed predelivery HIV-VL 119 (83) 107 (83) 51 (81)
Absent predelivery HIV-VL 100 (70) 89 (69) 45 (71)
Predelivery HIV-VL unsuppressed 19 (13) 18 (14) 6 (10)
ART <12 weeks before delivery 37 (26) 32 (25) 8 (13)
PROM 22 (15) 22 (17) 7 (11)
Chorioamnionitis 5 (3) 5 (4) 1 (2)
SPTL 66 (46) 55 (43) 25 (40)

HIV-VL = HIV viral load; ART = antiretroviral therapy; PROM = prolonged rupture of membranes; SPTL = spontaneous preterm labour.
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majority of infants were still at high risk for VHT and frequently 
went unrecognised owing to remediable gaps in maternal HIV-VL 
monitoring. Although this study was conducted under previous 
Western Cape guidelines, it does inform how current guidelines 
and their implementation in relation to VHT can be strengthened 
through reinforcing antenatal visit frequency, particularly later in 
pregnancy, by simplifying HIV-VL monitoring and by considering 
POC HIV-VL monitoring strategies. 
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