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Abstract

Introduction: Despite global reductions in vertical HIV transmission (VHT), 120,000 children newly acquired HIV in 2023.
High maternal viral load (VL) is a major risk factor for VHT. We estimated the impact of point-of-care (PoC) maternal VL
testing at delivery in profiling the risk of VHT and its impact on appropriate postnatal prophylaxis for infants born to women
living with HIV (WLWH).

Methods: The cluster-randomized LIFE (Long term Impact on inFant hEalth) study was conducted at 28 health facilities in
Tanzania and Mozambique from 2019 to 2021. At delivery, the intervention arm applied PoC maternal VL plus clinical criteria
for VHT risk assessment, while the control arm used clinical criteria only. In Tanzania, both arms provided ePNP based on
maternal risk factors, while Mozambique provided ePNP universally. We used mixed effects logistic regression to estimate
the intervention effect on the proportion of infants at high risk (Tanzania and Mozambique) and infants at high risk receiving
ePNP (Tanzania only).

Results: A total of 6467 WLWH were enrolled: 66.3% were diagnosed before the third trimester, 99% were on antiretrovi-
ral therapy and 78% were virally suppressed at delivery. Of 6564 newborns of WLWH included, 774 (11.7%) were identified
to be at a high risk: 629 (19.3%) versus 145 (4.4%) in intervention and control arms, respectively; p<0.0001. In the inter-
vention arm, 520 (82.7%) infants at high risk were classified only based on maternal PoC VL at delivery. In the control arm,
720 (21.8%) additional infants at high risk would have been identified if their mothers had received PoC VL assessment. In
Tanzania, infants at high risk in the intervention arm were significantly more likely to receive ePNP: 59.5% versus 31.4% (OR
442, 95% Cl: 1.09, 17.89). However, 40.5% from intervention arm and 68.6% from control arm did not receive ePNP despite
high-risk classification at delivery.

Conclusions: PoC maternal VL testing at delivery significantly increased the proportion of infants identified to be at high risk.
Infants at high risk whose mothers received PoC VL at delivery were more often initiated on ePNP. However, the linkage of
infants at high risk to appropriate prophylaxis remains suboptimal, warranting consideration of universal ePNP.
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1 | INTRODUCTION number of children living with HIV to 1.4 million [1]. In many

African countries, including Tanzania and Mozambique, ART
Improved access and availability of antiretroviral therapy  coverage among pregnant women is high: 94% in Tanzania in
(ART) has to date prevented up to 200,000 new HIV acqui- 2019 and 99% in Mozambique in 2022 [2, 3]. Nonetheless,
sitions among infants globally. Still, about 120,000 children both Tanzania and Mozambique rank among priority countries
aged 0-14 years acquired HIV globally in 2023, totalling the with high vertical HIV transmission (VHT), with rates of 6.5%
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for Tanzania and 10.4% for Mozambique through the breast-
feeding period [2, 4].

Maternal viral load (VL) and duration on ART are the most
critical determinants of VHT [5-10]. The WHO defines infants
at high risk as those whose mother was first identified as
HIV positive at delivery or postpartum, acquired HIV during
pregnancy or the breastfeeding period, started ART less than
4 weeks prior to delivery or did not achieve viral suppres-
sion (<1000 copies/ml) in the 4 weeks before delivery [8,
11]. The current Tanzanian guidelines recommend that moth-
ers who are already on ART have their VL tested during their
first antenatal care visit. If their VL is well-controlled (below
50 copies/ml), they should have a follow-up VL test every 6
months until they stop breastfeeding [12]. In Mozambique,
the first VL is performed on entry to antenatal care if ART
was started more than 3 months prior [13]. In both countries,
pregnant women newly diagnosed with HIV or initiated on
ART are recommended to have a VL test 3 months after ART
initiation, followed by a repeat test every 6 months, ideally at
36-40 weeks' gestation [12, 13]. However, this schedule of
VL testing during pregnancy does not guarantee the availabil-
ity of a VL result 4 weeks before or at the time of delivery.

Currently, infants at high risk for VHT should receive
enhanced post-natal prophylaxis (ePNP): zidovudine (AZT)
plus nevirapine (NVP) or AZT plus lamivudine (3TC) plus NVP
for the first 6 weeks of life, followed by an additional 6
weeks of NVP for breastfeeding infants [8, 11]. Infants with-
out high-risk criteria should receive prophylaxis with NVP for
6 weeks following birth. In Tanzania, ART prophylaxis follows
the risk-based approach described above [12]. However, the
identification of mother-infant pairs at high risk for VHT is
still insufficient in many settings, due to a paucity of reli-
ably recorded data, and infants born to mothers at high risk
may not receive the appropriate postnatal HIV prophylaxis
regimen [14]. Therefore, Mozambique provides ePNP to all
infants born to women living with HIV (WLWH) regardless of
high-risk criteria [13].

Decentralized maternal VL monitoring using point-of-care
(PoC) or near PoC systems during Antenatal Care (ANC) has
been shown to increase the proportion of mothers receiv-
ing VL testing and decrease the turnaround time for results
and clinical action for those with unsuppressed VL [15-17].
The availability of PoC VL tests at a health facility further
ensures access to timely VL results at or around the time of
delivery, information crucial for VHT risk assessment [18]. We
assessed the impact of PoC maternal VL at delivery in deter-
mining the VHT risk in Mozambique and Tanzania and subse-
quent clinical decisions on postnatal prophylaxis (PNP) regi-
men for infants born to WLWH in Tanzania.

2 | METHODS

2.1 | Study design

The LIFE (Neonatal HIV early infant diagnosis [EID] versus
standard of care EID—Long term Impact on inFant hEalth)
study was a cluster-randomized, controlled trial primarily eval-
uating the clinical impact of PoC test-and-treat procedures
for infants and neonates at birth and week 4-6 versus
standard-of-care PoC early infant diagnosis at 4-6 weeks only

[19, 20]. This manuscript reports on a secondary objective
of the trial to assess the impact of maternal PoC VL at the
time of delivery in addition to clinical VHT criteria (interven-
tion) compared to the standard-of-care of using clinical VHT
criteria only (control) on VHT high-risk detection and subse-
quent provision of standard infant PNP for low-risk infants or
ePNP for infants at high risk in Tanzania. We assessed these
outcomes at delivery among mother-child pairs enrolled in
the LIFE study between October 2019 and September 2021.
This study was conducted by the National Institute for Medi-
cal Research in Mbeya, Tanzania (NIMR-Mbeya), the Instituto
Nacional de Saude (INS) in Mozambique, and sponsored by
LMU University Hospital, LMU Munich in Germany.

2.2 | Study settings and participants

The LIFE study was conducted at 28 maternity health centres
in rural primary healthcare settings in Mozambique and Tanza-
nia. Pregnant WLWH, aged 18 years and older, were included
in the study until 72 hours post-delivery. Mother-infant pairs
were excluded from the study in the case of stillbirth, if the
infant or mother required emergency medical care or if the
mother had deficiencies rendering it difficult to take part in
the study or understand study information.

2.3 | Study procedures

For VHT high-risk identification, half of the facilities imple-
mented the intervention using clinical screening plus mater-
nal PoC VL testing at delivery, and the other half used clin-
ical and ANC information only. To assess VL also for moth-
ers in the control group, maternal blood samples obtained at
the time of delivery were sent to referral laboratories for ret-
rospective VL testing, and results were communicated once
available, usually in the subsequent visits. Retrospective VL
results in the control group had no impact on PNP decisions.
Maternal PoC VL testing at the intervention sites was per-
formed using the Cepheid Xpert® HIV-1 VL (Cepheid, Sunny-
vale, USA) in Tanzania and the Abbott mPIMA™ HIV-1/2 VL
(Abbott, Chicago, USA) in Mozambique. PoC platforms were
placed in an accessible room close to the delivery unit, and
nurses and laboratory personnel at the facilities were trained
to run the tests. Central laboratory VL testing was performed
using HIV-1/2 Roche TagMan (Roche Diagnostics, Branch-
burg, USA) or the GeneXpert platform. EDTA blood samples
were centrifuged at the sites. For the Abbott mPIMA sys-
tem used in Mozambique, 50 ul of plasma was transferred
into the testing cartridge, and the results were received after
a turnaround time of approximately 60 minutes. The mPIMA
VL test has a threshold for detection of 800 copies/ml. For
the GeneXpert system used in Tanzania, 1 ml of plasma was
transferred into the testing cartridge, and the results were
received after a turnaround time of 90 minutes. The GeneX-
pert test has a threshold for detection of 40 copies/ml.
Clinical assessment of VHT risk among mothers was per-
formed using WHO-defined clinical criteria. In the context of
this study, this included: (1) mother not on ART or on ART <4
weeks before delivery; (2) known VL >1000 copies/ml dur-
ing past 4 weeks before delivery; (3) newly HIV diagnosed
at delivery, or incident HIV acquisitions during pregnancy
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(defined as new HIV diagnosis in woman with a prior neg-
ative HIV test during pregnancy); and (4) significant obstet-
ric complications as judged by the obstetrician. PoC VL
results >1000 copies/ml at delivery were considered high
risk for VHT. All mothers with high-risk criteria were offered
enhanced adherence counselling to identify and address ART
adherence barriers according to routine procedures.

All neonates born to mothers living with HIV in the inter-
vention arm received PoC EID testing at birth and at week
4-6, whereas neonates from the control group received a
first PoC EID at week 4-6, according to Standard of Care
(SoC) procedures [20]. All confirmed HIV-positive neonates
or infants were offered immediate ART. Infants diagnosed
with HIV at birth (n = 38) were excluded from analysis. All
neonates with a negative PoC HIV test at birth in the inter-
vention group and all neonates in the control group received
post-natal prophylaxis: in Tanzania, standard NVP prophylaxis
for 6 weeks for neonates considered low-risk (PNP) or AZT
plus 3TC plus NVP for the first 6 weeks followed by NVP
only until week 12 if considered at high risk for VHT (ePNP)
and, in Mozambique, ePNP irrespective of VHT risk criteria
according to national guidelines [12, 13].

2.4 | Outcomes and statistical analysis

We evaluated the proportion of infants born to WLWH at
birth with clinical high-risk criteria for VHT in Mozambique
and Tanzania and estimated the additional impact of PoC VL
screening at delivery to improve high-risk identification. The
impact of PoC VL results available at delivery on the PNP reg-
imen provided was assessed by comparing the infant’s VHT
risk status with the PNP regimen received for Tanzania only,
as Mozambique provided universal ePNP irrespective of VHT
risk. Infants diagnosed HIV positive at birth in the interven-
tion group were excluded from the analysis.

Qualitative EID PoC test results were binary coded as pos-
itive or negative. The VL cutoff for meeting high-risk criteria
for mothers was 1000 copies/ml. Categorical data was sum-
marized using counts and percentages, and continuous data
was summarized using the mean and standard deviation (SD)
or median and range. Given the cluster-randomized design
and binary outcome, we used mixed effects logistic regression
models to estimate the effect of the intervention on the pro-
portion of infants identified at high risk (for both countries)
and on infants at high risk receiving ePNP (for Tanzania only)
[21]. We clustered the standard errors to account for ran-
domization at the health facility level and multiple births. Sta-
tistical tests were performed assuming a two-sided hypothe-
sis, and p-values less than 0.05 were considered sufficient sta-
tistical evidence to reject the null hypothesis.

2.5 | Ethical considerations

Informed consent was obtained from all participants before
study inclusion, and participants were assured confidential-
ity and freedom of participation in the study. Ethical clear-
ance was granted by the Comité Institucional de Bioética para
a Saude do INS (CIBS-INS) in Mozambique, Mbeya Medi-
cal Research and Ethics Committee (MMREC), the National
Health Research Ethics Review Committee in Tanzania, and

the ethics committee of the Medical Faculty of the University
of Munich (LMU). This study was registered with Clinicatri-
als.gov (Ref NCT04032522).

3 | RESULTS

A total of 6467 mothers living with HIV and their 6564 new-
borns born to WLWH, enrolled in the study between Octo-
ber 2019 and September 2021, were included in this anal-
ysis. Mother’s mean age was 29.5 (SD 5.84) years, and the
majority (85.1%) had completed at least primary school edu-
cation. In the intervention arm, 94.3% of mothers reported
that they had disclosed their HIV status to their partner
or another trusted person, compared to 92.4% in the con-
trol arm. Median time on ART was 5.8 and 6.5 months in
the intervention and control arms, respectively. Most moth-
ers were on a DTG-containing ART regimen at delivery (80.6%
and 72.4% in the intervention and control arms, respectively).
Antenatal care attendance by the second trimester was 93.5%
in the intervention arm, compared to 87.7% in the control
arm. Most mothers were virally suppressed at delivery, 79.5%
and 73.2% in the intervention and control arms, respectively,
with higher proportions of suppressed VL in Tanzania com-
pared to Mozambique (Table 1).

Using information available to health providers at the time
of delivery, 629 (19.3%) infants from the intervention arm and
145 (4.4%) from the control arm were identified to be at high
risk for VHT (OR 4.81, 95% confidence interval [Cl]: 2.89,
8.00; p<0.0001; Figure 1 and Table 2). Eight high risk twins
were in the intervention arm and five high risk twins were
in the control arm. In the intervention arm, 82.7% (520) of
infants at high risk were identified to be at high risk by mater-
nal PoC VL alone. An additional 12.2% (77) had mothers with
a VL >1000 copies/ml plus one or more clinical high-risk crite-
ria; only one mother with multiple criteria for high-risk status
had a VL <1000 copies/ml. Only 24 (0.75%) mothers in the
intervention arm did not have VL results available at delivery,
primarily due to a lack of test kits available at the health facil-
ity. In the control arm, infants at high risk were more com-
monly identified because their mothers were either on ART
<4 weeks (70.3%), not on ART (11.0%) or had multiple clinical
high-risk criteria (15.2%). VL results from the prior 4 weeks
were rarely available in either study arm. There were no dif-
ferences in high-risk status by infant sex (p = 0.755).

Based on retrospective VL testing performed at the cen-
tral laboratory, an additional 21.8% (720) of infants born to
mothers living with HIV from the control arm who were not
already identified to be at high risk had mothers with unsup-
pressed VL >1000 copies/ml at delivery (Figure 2). These
infants would have represented 83.2% of infants at high risk
in the control arm who could be identified to be at high risk
solely due to maternal VL at delivery, similar to the propor-
tion seen in the intervention arm. An additional 3.7% (125)
of mothers did not have retrospective VL results available
due to sample clotting or loss of samples, or results between
health facilities and the central labs. Sample or result loss was
notably higher when performed at the central lab compared
to at PoC.
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Figure 1. Proportions of infants at high risk for vertical HIV transmission by study arm. Denominator includes all included infants (large donuts)
and all infants at high risk (small donuts). ®Number of twins/multiples included in denominator. ART <4wks, initiated antiretroviral treatment
less than 4 weeks prior to delivery; High VL deliv, high viral load at delivery; High VL 4wks, high viral load in the past 4 weeks; Multiple,
multiple high-risk criteria; New HIV Dx, newly diagnosed with HIV at delivery.

Table 2. Frequency and proportion of infants at high risk for vertical HIV transmission

Mozambique Tanzania Overall
Intervention Control Intervention Control Intervention Control
(N = 2057) (N = 1926) (N = 1199) (N = 1382) (N = 3256) (N = 3308)

High-risk category

Not high risk 1832 (95.1%)

(

High VL at delivery? 446 (21.7%) n/a
High VL 4 weeks 2 (0.1%) 0 (0%)
No ART 6 (0.3%) 11 (0.6%)
New HIV diagnosis 0 (0%) 1 (0.1%)
ART <4 weeks 7 (0.3%) 71 (3.7%)
Multiple criteriaP 57 (2.8%) 11 (0.6%)
Any high-risk criteria 518 (25.2%) 94 (4.9%)

1088 (90.7%)

1331 (96.3%) 2627 (80.7%) 3163 (95.6%)

74 (6.2%) n/a 520 (16.0%) n/a

0 (0%) 1 (0.1%) 2 (0.1%) 1 (0.0%)
3 (0.3%) 5 (0.4%) 9 (0.3%) 16 (0.5%)
11 (0.9%) 3 (0.2%) 11 (0.3%) 4 (0.1%)
2 (0.2%) 31 (2.2%) 9 (0.3%) 102 (3.1%)
21 (1.8%) 11 (0.8%) 78 (2.4%) 22 (0.7%)
111 (9.3%) 51 (3.7%) 629 (19.3%) 145 (4.4%)

Abbreviations: ART, antiretroviral treatment; VL, viral load.

aIn the intervention arm, PoC VL was performed at the site and immediately available during the delivery encounter; in the control arm, VL
was measured at the centralized laboratory with results available at a subsequent visit.
bTwo or more criteria for high-risk status. Only one mother in the intervention arm in Mozambique did not have VL >1000 copies/ml at

delivery as one of the criteria for high-risk status.

In the LIFE study, nurses identified infants at high risk if
any of the above criteria were met. However, as maternal VL
is the most direct indicator for VHT risk, suppressed VL may
overrule other risk factors. Thus, 4.0% (25) of infants at high
risk in the intervention arm would have been downgraded to
low risk. In the control arm, 69.9% (100) of infants at high
risk would have been downgraded to low risk, primarily due
to mothers who had been on ART <4 weeks but were sup-
pressed at delivery (Table S1). Therefore, 18.5% (604) and
23.1% (765) of infants would be considered to be at high risk
for VHT in the intervention and control arms, respectively.
Further, 98.8% and (at least) 94.1% of these infants could be
identified as being at high risk by maternal VL alone.

A total of 81 infants were first diagnosed HIV positive
between 4 and 16 weeks of age: 31 in the intervention arm
and 50 in the control arm. Twenty-seven infants in the con-
trol arm were retrospectively identified as positive at birth,
including six who died or were lost to follow-up after birth
and were, therefore, never diagnosed. These 27 infants would
have benefited from birth testing and immediate ART initia-
tion. Among the 31 infants from the intervention arm, 77.4%
(24/31) had mothers with VL >1000 copies/ml at delivery,
6.5% (2/31) had multiple high-risk criteria including VL >1000
copies/ml at delivery, one’s mother was virally suppressed but
did not have ART documented, and 12.9% (4/31) did not have
any high-risk criteria. In the control arm, only 14.0% (7/50) of

85U8017 SUOLLLOD BA[Tea.0 3(edl|dde ays Aq peuenob aJe ssppie YO ‘8sn JO s3I0y AriqiT8uljuO A3|1A UO (SUONIPUOD-PUR-SLLIBY/LID"AB | 1M ARIq 1 Ul UO//:SdNY) SUORIPUOD pUe SWiB | 8U 88S *[9202/50/2T] Uo Arlqiaulluo A8|iM ‘8 eAlteedooD - ziuo N sefi3 Aq TZ00. Ze!(/z00T 0T/I0pwod Ae |im AzeIq Ul juo//Sciy Wwoj pepeoumod ‘g ‘G20z ‘259285.LT


http://onlinelibrary.wiley.com/doi/10.1002/jia2.70021/full
https://doi.org/10.1002/jia2.70021

Lwilla AF et al. Journal of the International AIDS Society 2025, 28:e70021

http://onlinelibrary.wiley.com/doi/10.1002/jia2.70021/full | https://doi.org/10.1002/jia2.70021

Table 3. In Tanzania only, proportions of infants receiving regular (PNP) versus enhanced (ePNP) prophylaxis by study arms

Intervention Control
Low risk High risk Low risk High risk
(N = 1088) (N = 111) (N = 1331) (N =51) aOR (95% Cl)?
Prophylactic regimen N (%)
PNP 1054 (96.9%) 42 (37.8%) 1316 (98.9%) 35 (68.6%) ref
ePNP 13 (1.2%) 66 (59.5%) 12 (0.9%) 16 (31.4%) 4424 (1.094, 17.89)
None/unknown 21 (1.9%) 3 (2.7%) 3 (0.2%) 0 (0%) -

Abbreviations: aOR, adjusted odds ratio; Cl, confidence interval; ePNP, enhanced postnatal prophylaxis; PNP, postnatal prophylaxis.
aMixed effects model with fixed effects for study arm and calendar time and random effects for health facility and multiple birth.

Control
high risk
N=865
Twins n=5°
83.2%

High-risk category

Not high-risk
B High VL prev.
Control No ART
0y
wee, B (R

. ART <4wks

Multiple
B Hioh v el (retro,)

. Not available

Figure 2. Proportion of infants at high risk for vertical HIV transmis-
sion in the control arm including retrospective VL results at delivery,
representing the proportion of infants who could have been identi-
fied as high risk if maternal PoC VL testing had been available at
the health facility (dark blue). Reasons for high-risk classification indi-
cated by colours. Multiple high-risk category includes two or more
reasons for high-risk classification. Denominator includes all included
infants. High VL deliv. (retro) refers to VL testing performed ret-
rospectively at the central laboratory and not available in real-time.
NA represents infants for whom retrospective maternal VL results
were not available due to sample lost in transit to central labora-
tory, coagulated blood or otherwise unusable sample, or result not
recorded or recorded as ‘error.” ?Number of twins/multiples included
in denominator. ART <4wks, initiated antiretroviral treatment less
than 4 weeks prior to delivery; High VL deliv. (retro.), high viral load
at delivery, measured retrospectively; High VL 4wks, high viral load
in the past 4 weeks; Multiple, multiple high-risk criteria; New HIV
Dx, newly diagnosed with HIV at delivery.

positive infants, including those who already acquired HIV at
birth, were identified to be at high risk based on clinical infor-
mation available at delivery (Table S2). However, an additional
88.4% (38/43) would have been classified as being at a high
risk based on retrospective maternal VL results.

68.6%

37.8% 31.4%
o

Intervention Control P 2
N=111 N=51 ro})hylachc
regimen
B ene
ePNP
B nNotavailavle

59.5%

Figure 3. Proportion of infants at high risk in Tanzania initiated on
enhanced postnatal HIV prophylaxis. Colours indicate prophylactic
regimen. ePNP, enhanced postnatal prophylaxis; PNP, postnatal pro-
phylaxis.

In Tanzania, infants at high risk in the intervention arm had
442 (95% Cl: 1.09, 17.89) times the odds of being initiated
on ePNP compared to those in the control arm after adjust-
ing for calendar time, health facility and twins (p = 0.037)
(Table 3). Overall, only 50.6% of infants at high risk were
offered ePNP: 59.5% of infants at high risk in the intervention
arm, despite the availability of PoC VL results at delivery and
correct identification of high-risk status, compared to 31.4%
in the control arm (Figure 3), with no differences observed
by infant sex (p = 0.252). Of the nine infants who acquired
HIV between 4 and 16 weeks of age in Tanzania, only three
received ePNP.

4 | DISCUSSION

This study demonstrated that PoC maternal VL testing at
delivery in rural and semi-urban primary healthcare settings
identifies more mother-infant pairs at high risk for VHT and
results in more infants at high risk receiving the recom-
mended enhanced ART PNP regimen in Tanzania. However, a
gap remains in translating high-risk identification into clinical
action, as only 50.6% of infants at high risk received ePNP in
Tanzania, even with PoC maternal VL results available at deliv-
ery.

The availability of VL results at delivery significantly
improved the ability of healthcare workers to identify mother-
infant pairs at high risk. Facilities where PoC was available for
maternal VL testing at delivery were more than four times as
likely to identify newborns at high risk for VHT as compared
to those that relied on clinical criteria only. Suboptimal moni-
toring of maternal VL during pregnancy and delivery poses a
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significant challenge for healthcare workers to identify infants
at high risk and intervene in a timely manner [22-24]. Many
countries, including Mozambique and Tanzania, base the tim-
ing of VL testing among pregnant women with HIV on the
time since ART initiation. A simulation study using data from
South Africa showed that 69% of pregnant women would not
receive a VL test at all during pregnancy under this scenario
[25], let alone in the 4 weeks prior to delivery. Thus, VL test-
ing schedules for pregnant women may be more appropriate if
based on gestational age rather than time since ART initiation,
with a single VL test at 36 weeks’ gestation best at predicting
high VL at delivery. However, considering that mobility from
one facility to another for delivery is common in sub-Saharan
Africa, turnaround times are potentially long and documenta-
tion of results is often lacking [14], it may be impractical to
expect that records will be available at the time of delivery
for clinical decision-making. As shown in Zimbabwe, PoC VL
monitoring during ANC resulted in higher uptake of VL moni-
toring, prompt availability of results and more frequent clinical
action for those with unsuppressed VL [16]. While ANC atten-
dance was high in our study, PoC or near PoC VL monitor-
ing at delivery would still identify more mother-infant pairs in
need of further monitoring and intervention, and reach moth-
ers who may more often be at high risk because they do not
attend ANC. Only 0.75% of mothers in the intervention arm
did not have the same-day VL results due to unavailability of
testing kits, notably lower than the proportion of unavailable
VLs performed at the central laboratory in the control arm
(3.7%). Still, establishing contingency plans such as alternative
referral pathways and supply chain strengthening are neces-
sary to ensure continuity of these diagnostic services, espe-
cially in limited resource settings.

Newborns in the intervention arm at high risk for VHT
were more likely to be initiated on the appropriate (ePNP)
regimen for ART prophylaxis compared to the control arm.
Timely availability of maternal VL results may have motivated
healthcare workers to initiate neonates at high risk on ePNP
since viraemia is a well-known risk factor for HIV transmis-
sion. However, approximately half of all newborns at high
risk were not initiated on an enhanced prophylaxis, includ-
ing six who subsequently acquired HIV during the post-natal
prophylaxis period. This indicates poor uptake of appropri-
ate care and treatment measures for newborns at high risk
among healthcare workers, or less likely, stock-outs of appro-
priate antiretrovirals, as the study ensured these were avail-
able. Similar to our results, a study in Zimbabwe found that
the uptake of ePNP was poor, with the majority of newborns
being initiated on monotherapy prophylaxis despite being clas-
sified as being at high risk [14]. The recommendation for
risk-based ePNP provision was introduced in Tanzania [12]
around the same time as study initiation, and, therefore, our
results may reflect a lag in implementation, which could have
improved beyond the study period. This does not discount the
importance of assessing other barriers from high-risk identifi-
cation to clinical action at patient, healthcare worker, health
facility and structural levels. Further studies are needed to
dissect the reasons for the gap in clinical action following
high-risk classification to inform mitigation strategies.

The use of enhanced PNP has been shown to prevent VHT
and has been widely recommended for infants at higher risk

of transmission [26-28]. Several combinations ranging from
dual to triple ART for varying lengths of time have been rec-
ommended. In our study, most infants who acquired HIV in
the post-partum period were from Mozambique, where ePNP
was provided universally. The discussion of whether countries
like Tanzania, which have relatively low VHT rates, should opt
for universal ePNP should be carefully considered. Our study
is limited in evaluating the impact of ePNP provision based
on risk criteria, as applied in Tanzania, on VHT due to very
low transmission rates. Adverse events, including anaemia and
neutropenia, have been reported with the use of combina-
tion ART for neonatal prophylaxis [27, 29, 30], more com-
monly in the early months of life, although most studies agree
these regimens are tolerable [26, 29, 30]. Still, the universal
use of ePNP would necessitate the availability of monitoring
for haematological parameters for infants born to WLWHW,
which may be scarce in many limited resource settings.

This study had some limitations: first, there was no a pri-
ori sample size calculation for this analysis as the outcome
was a secondary objective for the LIFE study. Thus, the num-
bers used were adopted from the main study sample size and
assumptions. Second, the potential for residual confounding in
the relationship between PoC VL and ePNP initiation, espe-
cially factors related to healthcare workers’ individual charac-
teristics affecting their care delivery and facility-level infras-
tructure, including ePNP supply, remains a concern. However,
we are confident that the site selection in the LIFE study bal-
anced facility-level characteristics well to maximize generaliz-
ability to similar settings.

5 | CONCLUSIONS

The findings from this study underscore the significant impact
of PoC maternal VL testing at delivery in augmenting the
capacity of healthcare workers to accurately identify mother-
infant pairs at high risk for VHT. Having timely and precise
data at their disposal, healthcare providers can make informed
decisions about VHT risk, including initiating newborns on the
enhanced post-natal prophylaxis as appropriate. However, the
linkage of infants at high risk to appropriate PNP remains sub-
optimal in Tanzania. Thus, health systems and decision-makers
should allocate resources to strengthen the ability of health-
care workers to translate the identification of infants at high
risk into clinical action or consider a universal ePNP approach.
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SUPPORTING INFORMATION

Additional information may be found under the Supporting
Information tab for this article:

Table S1: Frequency and proportion of reasons for vertical
HIV transmission high-risk classification and Viral Load (VL)
results performed at the point-of-care (intervention) versus
retrospectively at the central laboratory (control). Infants who

could be downgraded to low-risk status based on VL results
alone are indicated in yellow, infants categorized as high-risk
with maternal VL >1000 copies/ml at delivery are shown in
green.

Table S2: Frequency and proportion of HIV-positive infants
with high-risk criteria for vertical HIV transmission between
week 4 and 16 of life by study arm and country according to
information available to health providers at delivery.
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