Current HIV/AIDS Reports (2025) 22:30
https://doi.org/10.1007/511904-025-00739-y

REVIEW q

Check for
updates

Opportunities to Optimize Outcomes of Diagnosis and Treatment
of HIV and Syphilis in Pregnancy: the Quest to Eliminate Maternal
and Vertical Transmission

Dvora Joseph Davey' - Alex de Voux? - Natalie Shaetonhodi? - Michael Marks? - Lisa Frigati* - Tendesayi Kufa>*®

Accepted: 28 March 2025
© The Author(s) 2025

Abstract

Background There is an urgent need to improve interventions for HIV and syphilis in pregnancy to achieve elimination.
Results The tenets of vertical transmission strategies for HIV and syphilis overlap but have varying success due to differ-
ences in their transmission dynamics, diagnoses, and treatment. Key principles include prevention of maternal infection,
screening and diagnosis early and throughout antenatal care, curative treatment (syphilis), viral load suppression (HIV),
early infant diagnosis and treatment (HIV and congenital syphilis). We recommend improved guidelines, provider training
and focused research and surveillance, including implementation studies to align HIV and syphilis screening and treatment
during pregnancy. Opportunities to integrate syphilis screening and treatment into antenatal and HIV care enable providers
to offer comprehensive maternal care.

Conclusion Integrated HIV/syphilis services ensure a cohesive and person-centered approach, improving health outcomes
through streamlined, efficient, and family-centered care pathways. We recommend key interventions to reduce HIV and

syphilis in pregnancy and prevent vertical transmission.

Introduction

HIV and syphilis infections during pregnancy pose critical
public health challenges, significantly affecting both mater-
nal and child health. The World Health Organization (WHO)
estimates that in 2023, 1.2 million pregnant women were
living with HIV (WLHIV) [1] and 120,000 children acquired
HIV, the majority through vertical transmission (VT) [2].
Globally, the estimated prevalence of maternal syphilis in
2016 was 0.69 percent (95% CI =0.57-0.81) [3]. In 2022
there were 523 cases of congenital syphilis (CS) per 100,000
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live births [4], over ten times the WHO target of 50 cases per
100,000 live births for elimination of CS.

HIV in Pregnancy

Over half of HIV infections occur among cisgender women
with notably high incidence among pregnant and lactating
women (PLW) [5, 6]. Increased risk of HIV acquisition
during gestation due to biological and behavioural changes
coupled with potential for VT make HIV prevention among
PLW a unique and critical global health priority [6, 7].
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Women face an unacceptably elevated risk of HIV acqui-
sition during pregnancy and breastfeeding [6]. HIV inci-
dence during pregnancy and breastfeeding in Africa was
estimated at 3.6/100 person-years between 2006—2017 and
4.2/100 person-years in southern Africa [5] and acute mater-
nal HIV infection is associated with increased risk of VT
[8]. Incident HIV in pregnancy and breastfeeding accounts
for one-third of VT.

PLW require effective, female-controlled interventions to
prevent HIV acquisition during pregnancy and breastfeeding
[9]. Pre-exposure prophylaxis (PrEP) is a safe and effective
tool for prevention of HIV in women at elevated risk [10].
The most widely available formulation of PrEP, an oral pill
taken daily, presents challenges in persistence and adherence
among PLW that undermine its prevention effectiveness [11,
12]. More promising long-acting injectable PrEP formula-
tions (Cabotegravir and Lenacapavir) promise to overcome
these challenges and must be made available to all PLW at
risk of HIV acquisition prior to, during and after pregnancy
(especially whilst breastfeeding) [13].

Untreated HIV can result in maternal morbidity, mortal-
ity, miscarriage, and preterm birth [14]. Between 2015 to
2023, global ART coverage among PLW plateaued around
84% [15], far below the second UNAIDS 95-95-95 target
for elimination of VT. Global estimates of viral suppres-
sion (VS) among pregnant women at labor and delivery
are lacking [16], with limited data from Africa reporting
variable VS rates (<200 copies/ml) among pregnant women
(56%-96%) [16—19]. Younger women, those not on ART at
their first antenatal visit, and those with poor adherence are
more likely to be viremic [16-20]. Expanding HIV treat-
ment and adherence support to achieve VS, combined with
primary prevention measures including oral and injectable
PrEP, could accelerate progress toward the UNAIDS goal of
reducing new HIV infections to below 375,000 and eliminat-
ing VT by 2025 [21].

Syphilis in Pregnancy

Syphilis is caused by the bacterium Treponema pallidum,
subspecies, pallidum which when left untreated will progress
through a series of clinical stages. Syphilis is most infectious
during the primary and secondary stages (early syphilis)
characterized by clinical symptoms such as a painless, usu-
ally solitary, ulcerative lesion and lesions on the palms of the
hands or the soles of the feet [22]. Globally approximately half
of syphilis cases occur in cisgender women aged 1549 [23].
VT of syphilis occurs via the transplacental route during preg-
nancy [24]. Although syphilis is treatable, the disease has seen
a resurgence globally [25-27]. Antenatal syphilis screening
and treatment coverage remains low in many countries [28,
29], resulting in numerous untreated or inadequately man-
aged cases, [30-34] exacerbated by shortages of intramuscular
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benzathine penicillin-G (BPG), the only formulation currently
recommended for treatment during pregnancy [35]. Gaps in
the syphilis care cascade persist in both high- and low-income
antenatal care (ANC) settings. Findings from a large cohort
of pregnant WLHIV in Brazil demonstrated that 70% failed
to receive the recommended syphilis screening during preg-
nancy. The study found women with detectable HIV RNA
were more likely to receive syphilis screening suggesting a
provider screening bias based on perceived risk of syphilis
[36]. A study in the United States (U.S.) found 42% of preg-
nant individuals with syphilis between 2018 and 2021 were
either inadequately treated or not treated at all. Limited access
to timely prenatal care was identified as an important risk
factor [37].

Staging syphilis to guide appropriate treatment during preg-
nancy is complex. WHO recommends a single dose of 2.4 mil-
lion units (MU) BPG intramuscularly for early syphilis, and
three weekly doses for late syphilis or syphilis of unknown dura-
tion [38]. Since many women are unsure when they acquired
infection, the three-dose regimen is often recommended.
Women must return weekly for treatment, and if a gap of >9
days occurs between doses it is recommended that the entire
course be restarted [39], adding burden to women and health
systems. Treatment should be initiated at least 30-days before
delivery to reduce the risk of perinatal and neonatal complica-
tions [40], posing a challenge for women who initiate ANC late
or become infected in their third trimester. Qualitative research
among PLW, as well as healthcare providers revealed important
barriers to effective antenatal syphilis screening, including inad-
equate provider training in syphilis management, lack of clear
guidelines for antenatal syphilis screening, high testing costs,
long distances to laboratories, late or no antenatal enrollment,
and stigma [41, 42]. Untreated syphilis during pregnancy can
lead to serious adverse outcomes including miscarriage, still-
birth, preterm birth, and congenital infection [43, 44]. Syphilis
is a leading cause of preventable stillbirth globally [45].

Incidence of CS has been rising globally since the early
2000s [46, 47]. Between 2019 and 2023, incidence of mater-
nal syphilis increased by 104% in the U.S., with a 106%
increase in the incidence of CS. Between 2013 and 2023,
the total number of reported CS cases increased by 740%
(from 462 in 2013 to 3,882 cases in 2023), concurrent with
a 580.8% increase (from 2.6/100,000 pregnant women in
2013 to 17.7/100,000 pregnant women in 2023) in primary
and secondary syphilis among pregnant women. In 2023,
3,882 CS cases were reported in the U.S., including 279
CS-associated stillbirths, with an annual rate of 105.8 cases
of CS/100,000 live births [48]. Similar trends have been
observed in upper and LMICs [29]. In South Africa, mater-
nal syphilis prevalence increased from 2.6% in 2019 to 3.2%
in 2022 [49], with an increase in CS from 373 cases in 2020
to 1739 in 2023 [50, 51], in Malawi prevalence of maternal
syphilis increased from 0.3% in 2014 to 1.9% in 2021 [52].
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Epidemiology of Syphilis and HIV co-infection
in pregnancy

Between 2016 and 2021, the global pooled prevalence of
HIV among pregnant women was 2.9%, with maternal
syphilis estimated at 0.8%. In low-income countries (LICs),
HIV prevalence was 5.2% and syphilis was 3.3%, while in
LMICs, pooled prevalence of HIV and syphilis was 3.3%
and 1.5% respectively [53]. Co-infection rates among preg-
nant WLHIV are limited, ranging from 0.05% to 10.2%
globally [54]. Geographic heterogeneity in co-infection
rates are driven by disparities in HIV and syphilis screen-
ing and diagnosis, socioeconomic conditions, individual
risk factors, prevention programs, and access to ANC and
treatment [54, 55]. Underreporting and inadequate surveil-
lance, particularly in LMICs, lead to an underestimation of
syphilis severity and hinder understanding of the burden and
epidemiology of HIV/syphilis co-infection among people
of reproductive age and in pregnancy [56, 57]. Early and
sustained VS among pregnant women is strongly linked to a
lower risk of HIV VT [58-61]. Genital ulcers, a symptom of
primary syphilis, are linked to increased HIV transmission
and acquisition [62]. Syphilis has been shown to double VT
risk, with higher proportions of in-utero transmission among
infants born to mothers with HI'V/syphilis coinfection com-
pared to those with HIV monoinfection [63].

Higher RPR titres at treatment and delivery are associated
with an increased likelihood of syphilis VT [41]. Achieving
serologic cure, a four-fold reduction in titre after adequate
treatment, has been linked to younger age, higher baseline
titres, and earlier stages of syphilis infection [64]. Associa-
tions between HIV status, CD4 count, and VL in WLHIV
and syphilis serological outcomes remain inconsistent across
studies [64] and limited among pregnant women. A 2022
study in Zambia observed that pregnant WLHIV showed
greater reductions in RPR titres, faster rates of sero-reduc-
tions, and higher rates of serologic cure compared to preg-
nant women without HIV; [65] however, this study had a
small sample size and could not control for syphilis treat-
ment adherence between groups.

Lower socioeconomic status and educational levels, alco-
hol and drug use, and higher risk sexual behaviors increase
the risk of HIV and syphilis among women of reproduc-
tive age [5, 55, 66]. While younger women are generally
at higher risk for sexually transmitted infections (STIs),
prevalence of HIV/syphilis co-infection during pregnancy
is higher in women aged 25 years and older [67-69], poten-
tially due to condomless sex and use of oral (and injectable)
PrEP [54, 70]. Low rates of partner testing and treatment for
both HIV and syphilis also contribute to the sustained risk
of infection among pregnant women [71-74] and have been
associated with worse birth outcomes [75].

Strategies for improving HIV and Syphilis
prevention and treatment in pregnancy

Tenets of VT elimination strategies for HIV and syphilis
overlap but have varying success due to differences in the
natural history of disease, transmission dynamics, diagnostic
tests, and treatments (Table 1). These strategies include pri-
mary prevention of maternal infection, screening and diag-
nosis early and throughout ANC, curative treatment (syphi-
lis) or VS for HIV soon after diagnosis, infant post-exposure
prophylaxis, early infant diagnosis (EID) and treatment.

Point-of-care (POC) rapid diagnostic tests (RDTs)
have revolutionized HIV and syphilis testing by provid-
ing quick results, typically 15-60 min [76, 77]. Cost-
effectiveness [78] and diagnostic accuracy [79] of these
tests have facilitated widespread use, decentralizing
HIV and syphilis testing, improving case detection and
timely treatment [80-82]. Timely ART and/or BPG dra-
matically reduces risk of VT and sequelae [83]. POC
RDTs minimize loss to follow-up in LMICs, which has
been associated with delays due to turnaround time with
traditional laboratory methods [38]. Dual HIV/syphilis
RDTs for initial screening in ANC for pregnant women
without known HIV infection [84], can improve diagno-
sis, timely treatment and prevent adverse outcomes [85].
Uptake of routine HIV/syphilis dual testing in ANC has
been slow, with laboratory-based syphilis testing stand-
ard of care in many countries [86]. Competing public
health priorities and limited resources hinder govern-
ment funding and decision-making for diagnostics. In
2021, cost of dual HIV/syphilis RDT was under US$1,
addressing cost barriers and promoting broader adoption
and implementation by governments [87]. Lack of well-
developed guidelines, limited healthcare worker training,
and availability of accurate and user-friendly tests remain
barriers [88]. As of 2023, 62% of countries with data
available in UNAIDS Global AIDS Monitoring (GAM)
used laboratory-based testing as the routine method for
syphilis screening in ANC [86].

Early detection and treatment of maternal HI'V and syphi-
lis are vital for reducing VT risk and associated complica-
tions [89, 90]. WHO recommends that all pregnant women
undergo serological testing for both HIV and syphilis during
their first antenatal visit, followed by immediate treatment.
Repeat HIV and syphilis screening later in gestation is also
recommended for women with an initial negative test [89,
91]. Partner treatment is essential for syphilis management,
including expedited partner therapy (EPT).

WLHIV should begin lifelong ART immediately [92]. With
early detection, ART, and comprehensive care for WLHIV, VT
risk of HIV can be reduced to less than 1% [93-95]. Pregnant
women with syphilis should receive immediate BPG [89].
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When administered early in infection and pregnancy, BPG can
prevent CS in 97% of cases, reduce stillbirths by 82%, preterm
delivery by 64%, and neonatal death by 80% [96, 97].

Progress toward strengthening HIV
and Syphilis interventions for pregnant
women and newborns

In 2014, WHO established global guidelines to eliminate VT
of HIV and syphilis, expanding these in 2021 to include hep-
atitis B virus (HBV) under the"triple elimination initiative”
[98]. This paradigm shift emphasizes moving away from siloed
programming toward integration of prevention, detection and
treatment within maternal-child health programmes. Consider-
able progress has been made toward elimination of HIV VT
over the past 5 years, driven by primary and secondary preven-
tion interventions (including PrEP), increased testing and ART
coverage, and integration of HIV treatment into antenatal and
postnatal care. While many VT programmes were designed
around HIV interventions, notable progress has been made in
integrating syphilis, with 79% of 149 countries with available
data in UNAIDS GAM having national plans for eliminating
VT of syphilis, and 87% of these plans integrating syphilis
and HIV [86]. To date, 11 Latin American, 3 Asian, and 5
Eastern European countries have received WHO validation for
elimination of VT of HIV and/or syphilis [99]. WHO’s Path
to Elimination initiative provides a tier-based framework for
achieving triple elimination in high burden countries [100],
with Botswana and Namibia becoming the first high-burden
countries certified on the path to HIV elimination. Gaps in the
syphilis care continuum, limited availability of routine antena-
tal syphilis screening and treatment data, and challenges with
CS case definitions and surveillance pose challenges to certi-
fication for syphilis. WHO developed a tool for national pro-
grammes to model CS cases, including stillbirths, and forecast
testing and treatment needs [101]. The tool has been shown to
improve country-level monitoring toward VT of syphilis [102],
although estimates remain limited by gaps in national surveil-
lance and diagnostic data used to parameterize the model.

Advancement in research on HIV
and Syphilis prevention, screening
and treatment in pregnancy

Screening and diagnostics

Syphilis diagnostic research is growing, which is critical
for prompt and accurate detection and treatment during
pregnancy. A recent systematic review found that trepone-
mal POCT increased syphilis screening rates and reduced
syphilis-related adverse pregnancy outcomes more effec-
tively than no screening, laboratory-based RPR and TPHA
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screening, or non-treponemal POCTs [82]. Novel approaches
to strengthening screening uptake among pregnant women
are needed. A recent study of opt-out syphilis screening in
the emergency department in Chicago increased pregnancy
screening from 6 to 50%, and a 750% increase in diagnosed
cases of active syphilis [103]. Because pregnant women in
the U.S. often seek ANC in emergency departments [104],
this highlights a differentiated approach to increasing syphi-
lis screening at critical touchpoints. South Africa has moved
to more frequent syphilis screening during pregnancy,
aligned with the HIV testing schedule, including screening
>4 times during pregnancy, with use of the dual HIV/syphi-
lis test in women without HIV [105]. Use of the dual HIV/
syphilis POCT facilitates testing for both infections with
a single finger prick, but does require revision of existing
HIV testing algorithms to ensure alignment of HIV/syphilis
recommended screening frequencies. Test algorithms for
pregnant WLHIV or who are newly diagnosed with HIV
during pregnancy will also need to be tailored, particularly
in a context like South Africa with high HIV prevalence and
incidence among pregnant women. The revised screening
strategy should be accompanied with healthcare provider
training and supporting guidance, and evaluation of imple-
mentation outcomes.

Approaches to increasing access to timely ANC and
strengthening testing implementation and uptake in these
settings are urgently needed. In Kenya, HIV self-testing was
feasible and acceptable to improve uptake of repeat HIV
testing among PLW [106], highlighting the promise and
importance of person-centred and female-controlled inter-
ventions. Early initiation of ANC was improved through
a community-based home pregnancy screening that was
acceptable among women, which enabled earlier screening
and treatment [107]. A meta-analysis reported that detection
of syphilis during the first or second trimester reduced the
risk of preterm birth by 47%, stillbirth by 86%, and low-birth
weight by 63% when compared to detection within the third
trimester [108].

Treatment and management

Community-based health care was effective in enhancing
HIV-related health outcomes for mothers and children in low-
resourced settings, particularly when integrated with facility-
based approaches [109]. In Zambia, one-on-one counselling,
home-based couples and male partner HIV testing, referrals
to ART for male partners living with HIV, and appointment
reminders via phone or SMS increased ART initiation and
adherence among pregnant WLHIV [110]. Integrated, family-
focused VT packages, including task-shifting, POC testing,
integrated service provision for mother and infant, and com-
munity and male-partner engagement has improved maternal
ART uptake and retention of mother-infant pairs [111]. WHO
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has updated its guideline to recommend POC VL testing for
pregnant WLHIV [112]. POC VL testing has expanded test-
ing access, minimized turnaround times, provided same-day
results, and enabled timely clinical responses to elevated VL,
thereby supporting continuous treatment and effective VS
[113-115]. Innovative strategies to improve syphilis treat-
ment completion and adherence among pregnant women are
essential. Incorporating provider-focused behavioural interven-
tions—engaging opinion leaders, client reminders, audits with
feedback, supportive supervision, along with POCT kits—led
to nearly 100% of pregnant women screened for syphilis and
ensured treatment for all WLHIV. This approach achieved
more than double the treatment rate compared to using POCT
kits alone [116].

Novel approaches to strengthening partner engagement
as a key strategy for prevention and management of mater-
nal HIV and STIs are critically needed. In Kenya, Zambia,
South Africa, and Uganda distribution of HIV self-testing
(HIVST) for male partners of pregnant women was accept-
able and effective at increasing partner testing rates when
compared to clinic-based testing [117—-120]. However, these
studies also found gaps in linkage to ART among male
partners, indicating intervention designs need to consider
approaches for linkage between HIVST and ART initiation
for male partners. In South Africa, HIVST together with
adherence biofeedback counselling for pregnant women on
PrEP and their partners was acceptable by pregnant women
and led to substantial increases in both PrEP adherence
among pregnant women and partner testing when com-
pared to the standard of care [120], indicating the potential
of HIVST for partners to also strengthen primary preven-
tion of HIV in PLW. In Kenya, HIV testing and counselling
advisors provided in-home testing for pregnant couples and
educational support for serodiscordant couples, resulting in
increased male partner testing and disclosure of HIV status
and an increase in identification of serodiscordant couples
[121]. EPT is widely recognized for its effectiveness in
preventing recurrent STIs [122, 123]. A recent study that
provided pregnant women who screened STI positive with
options for partner treatment (contact slips, in-clinic treat-
ment, or expedited partner therapy) demonstrated that EPT
improved partner treatment [124]. Studies should explore
novel approaches to administering injectable BPG in part-
ner-friendly clinical or community spaces or interventions
to improve adherence to the alternative regimen of 100 mg
of doxycycline twice daily for 14-days.

HIV early infant testing and diagnosis

Studies have demonstrated that POC HIV testing for EID
is accurate, practical, and acceptable, and improves timely
initiation of ART for HIV-positive infants when compared to
standard-of-care centralised laboratory-based testing [125].

The effectiveness of differentiated models of service delivery
for mother-infant pairs and EID has also been recently evalu-
ated. Community-facility linkage models including Mentor
Mother (mothers2 mothers [126]) and similar facility-based
peer support models, decreased VT, improved EID rates, and
reduced loss-to-follow-up, when compared to mother-infant
pairs who received standard of care or no facility-community
linkage support [127-130].

Syphilis diagnostics in infants

Laboratory-based CS diagnosis is challenging because
maternal treponemal antibodies cross the placenta dur-
ing pregnancy and can persist for >5-months [131]. WHO
CS case definition includes previously undiagnosed and
untreated infants with non-reactive non-treponemal titres at
>6-months [38]. As a result most guidelines suggest that
syphilis-exposed infants have a non-treponemal test per-
formed at birth as well as a careful examination looking for
signs and symptoms of syphilis which present later. Clini-
cal signs in the infant associated with in-utero HIV trans-
mission may overlap with that of CS, for example infants
may have microcephaly and hepatosplenomegaly at birth.
A quantitative non-treponemal titre that is fourfold higher
than the maternal titre is highly suggestive of CS, however a
negative RPR does not exclude CS and most infected infants
have titres that are the same or less than the mother’s titre.
There are not commercially available treponemal IgM tests
for use in infants, as sensitivity and specificity are subopti-
mal. Research into better diagnostics for CS is essential to
adequately quantify burden and ensure optimal treatment.
While WHO’s surveillance case definition for CS supports
standardized reporting across countries, currently there is no
agreed upon WHO definition for clinical diagnosis of CS.

Opportunities for integrated HIV and syphilis services
in ante- and postnatal care

Although specific services for prevention of HIV and syphilis
differ, there are important interventions which overlap at key
timepoints during ante and postnatal care (Fig. 1), presenting
opportunities for bundling HIV and syphilis services across
the care continuum (Table 1). Bundled HIV and syphilis
counselling and testing, especially with POC diagnostics,
allows simultaneous screening for both infections, increas-
ing likelihood of early detection and timely treatment (same-
day initiation or re-initiation of ART and BPG treatment for
syphilis), which are critical in preventing VT of HIV and
syphilis as well as adverse pregnancy and neonatal or infant
morbidity and mortality [132]. Utilizing dual RDTs or multi-
plex tests for HIV and syphilis reduces the need for multiple
visits and additional phlebotomy, lowering healthcare costs
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and minimizing burdens on both women and healthcare sys-
tems, especially in low-resource settings [85, 133].
Coordinated screening and management protocols,
including at the first antenatal and third trimester visit, and
labour/delivery enable coordinated testing, treatment, and
follow-up, ensuring that pregnant WLHIV and/or syphilis
receive comprehensive, prompt care throughout pregnancy
and postpartum. Additionally, monitoring both VL and non-
treponemal titres together, where indicated, supports person-
alized treatment adjustments and can support coordinated
and streamlined health systems resources [134]. By consoli-
dating records and case management for mother-infant pairs,
healthcare providers gain a comprehensive view of each
mother-infant pair, reducing fragmentation and ensuring that
follow-up assessments and care are continuous and appropri-
ate. Leveraging differentiated models of service delivery,
including community and facility-community linkages, for
HIV and syphilis services would facilitate access to person-
centred care, making it easier for pregnant women, mother-
infant pairs, and partners to receive essential health services
within their communities. Integrating HIV and syphilis part-
ner notification and treatment can help identify co-infection,
reduce syphilis reinfection, and addresses broader family
health needs. Counselling for HIV and syphilis should be
provided to support disclosure, when ready, and support
partner testing and treatment, including use of at-home HIV
self-testing and referral for partner testing and treatment for
syphilis and other STIs (e.g., EPT). There is a well-docu-
mented link between HIV/STI disclosure and an increased
risk of intimate partner violence, [135—137] which can sig-
nificantly hinder care-seeking and treatment adherence for
pregnant women [138]. Partner notification and engagement
strategies must be designed and implemented with the safety

and wellbeing of women at the centre, including counsel-
ling on the risk that HIV or syphilis status disclosure may
present. Findings from qualitative work in rural Kenya sug-
gest that strategies should complement clinic services with
community-based approaches such as encouraging male
partners to take on a supportive role in maternal health and
including male partners in health-related decisions such as
antenatal HIV testing [137].

Challenges with integrating services

Effective service delivery within integrated HIV and
syphilis programmes requires significant resources,
including a well-trained health workforce, adequate
diagnostic equipment and supplies, infrastructure readi-
ness, and strong funding and policy support are needed.
Workforce shortages (including unclear responsibilities
for which providers deliver integrated HIV and syphi-
lis care), and inconsistent access to diagnostic tests and
treatments, particularly in rural areas, present major
obstacles to equitable integration of HIV and syphilis
services [41, 139]. Operational challenges—including
insufficient provider training and refresher programs,
unclear testing and screening guidelines, gaps in sup-
portive supervision, frequent stockouts or expired test
kits or BPG for syphilis, compounded with overbur-
dened staff, and inadequate data tools to document test
results and treatments—hinder the effective and sustain-
able implementation of integrated programs [140, 141].
There is concern about cost and cost-effectiveness of
this resource-intensive comprehensive package of care.
Implementation of additional services, including scale-
up of screening tests, may incur downstream costs for

First ANC visit Third trimester ANC visit Labour and delivery Postnatal/Breastfeeding

Labour Delivery
Serodiagnostic I Serodiagnostic i, Fnegative—s{ | If at risk, PrEP initiation/continuation (HIV) condom ing (syphilis)
rapid test: prep rapid test: _ ,ﬁ’E.P ; rapid test: HEI testing and prophylaxis
dual HIV/ initiation | [—{ [dual HIV/syphilis| | || initiation/ dual HIV/syphilis through cessation of
syphilisor | | negatives | (HIV) or COH‘(‘:T;)NO or Birth PCR ositiv breastfeeding as per vertical
HIV RDT and e HIV RDT and n HIV RDT and P transmission guidelines
Syphilis RDT el Syphilis ROT condon Syphilis ROT immediate
1 (syphilis) 1 o T HIV and/or v
positive positive (syphilis) i syphilis ic& treatment
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Immediate I treated |
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HEI, HIV-exposed infant; NTT, non-treponemal test; PrEP, pre-exposure prophylaxis; PCR; polymerase chain reaction; RDT, rapid diagnostic test; RPR, rapid plasma reagin.

Fig. 1 Overlap of HIV and syphilis services delivery and opportunities for improved integration for pregnant women and infants
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end-users, in this case pregnant women. Providing free
screening services in antenatal and postnatal care has
been found to increase screening uptake [142]. Govern-
ments must address issues around governance of ver-
tical programming at national and sub-national levels,
resource allocation, and implications of bundled service
provision on health systems and end-users to ensure
equity, sustainability, and effectiveness of VT preven-
tion [42-47, 49-151].

Future Research Recommendations:

We recommend focused research, including implementation
science studies, to improve the integration of syphilis and
HIV in pregnancy, including:

1. Implementation science studies on how to improve inte-
gration of HIV and syphilis diagnostics and treatment.

2. Studies on improved diagnostics and treatment protocols
for syphilis which could follow the model of HIV man-
agement, where a combination of early diagnosis and
rapid ART initiation have contributed towards reduced
VT.

3. Research on improved syphilis diagnostics for infants in
the early neonatal period including IgM, PCR and novel
antigen detection tests.

4. Safe, effective, and accessible treatment for pregnant
women, minimizing VT risk and adverse pregnancy
outcomes, including combination therapies e.g. long-
acting penicillin and ART or PrEP combinations.

5. Integration of HIV and syphilis screening in contra-
ceptive services including pre-conception services for
women who wish to become pregnant for HIV testing,
ART initiation, PrEP for prevention, syphilis screening
and treatment.
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