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Abstract

The elimination of motherto-child transmission (EMTCT) of syphilis and hepatitis B virus (HBV) is a crucial strategy for preventing and reducing
new pediatric infections. Timely and standardized EMTCT interventions for maternal infections have been demonstrated to be highly cost-
effective and efficient. Regrettably, healthcare providers have encountered challenges in delivering these interventions due to the complexity
of multidepartment referrals. Baoan district in Shenzhen, Guangdong Province, which serves as one of the six national pilot districts tasked
with exploring effective EMTCT strategies, has pioneered the integration of infection management into antenatal care by establishing the E-
Clinic (short for the Elimination of motherto-child transmission Clinic) within the Obstetrics Department. The E-Clinic, through its provision of
integrated services, has witnessed increased coverage of syphilis treatment for pregnant women living with syphilis, as well as increased
coverage of antiviral treatment for high-risk pregnant women living with HBV. The E-Clinic has been recognized as a best practice for EMTCT by
the World Health Organization and has been widely adopted and adapted in over 100 maternal and child healthcare institutions across Guangdong
Province. The success of the E-Clinic underscores the importance of government leadership, innovation, and multilevel engagement in promoting
standardized EMTCT services, providing insights for implementing EMTCT strategies in other regions worldwide.
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Introduction

The elimination of mother-to-child transmission (EMTCT)
represents a crucial strategy in preventing and reducing new
pediatric infections of syphilis and hepatitis B virus (HBV).
In China, the incidence rate of congenital syphilis (CS) has

prophylaxis has been recommended as an additional protec-
tive measure for infants born to mothers with high HBV DNA
levels (Hyun et al. 2017). Despite the proven cost-effectiveness
and efficiency of these interventions in reducing the rates of
MTCT (Hawkes et al. 2011, Zhang et al. 2019, Liu et al.

experienced a concerning rise, rising from 0.01 cases per
100000 live births in 1991 to 69.9 cases per 100000 live
births in 2013 (Gong et al. 2014, Qin et al. 2014). Addition-
ally, ~6.17% of Chinese pregnant women are living with HBV
(Liu et al. 2021), with mother-to-child transmission (MTCT)
accounting for the majority of new HBV infections (Lamberth
et al. 2015). This underscores the urgent need for effective
prevention strategies.

Evidence shows that timely treatment of maternal syphilis
has been effective in reducing the incidence rate of CS (Pas-
coal et al. 2023). Similarly, the provision of maternal antiviral

2020), the implementation of maternal treatment in China has
been suboptimal over the past decades.

For instance, in 2013, 55.4% of pregnant women with
syphilis infection received no treatment or initiated treatment
after 37 gestational weeks (Dou et al. 2016). Data from
the collaborative China~World Health Organization (WHO)
pilot project conducted in eight counties across four provinces
indicated that the HBV DNA test rate was <1% among moth-
ers with HBV infection (Xv 2020). One of the significant
barriers to treatment adherence is the disjointed healthcare
system, where treatment is not offered within the same depart-

© The Author(s) 2025. Published by Oxford University Press in association with The London School of Hygiene and Tropical Medicine.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https://creativecommons.org/
licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For
commercial re-use, please contact reprints@oup.com for reprints and translation rights for reprints. All other permissions can be obtained through our
RightsLink service via the Permissions link on the article page on our site—for further information please contact journals.permissions@oup.com.


https://orcid.org/0000-0001-5541-6167
https://orcid.org/0000-0002-9496-2256
mailto:wangwei-243243@163.com
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

Elimination of mother-to-child transmission of sexually transmitted infections 579

Key messages

e To address the challenges in treatment adherence among
pregnant women with syphilis or hepatitis B virus (HBV)
undergoing maternal interventions across various depart-
ments, Baoan district has established the E-Clinic, which
stands for the Elimination of motherto-child transmission
Clinic, within the Obstetrics Department of each maternal
and child health hospital.

e The E-Clinic offers a comprehensive one-stop service for
pregnant women diagnosed with syphilis or HBV infection.
It provides integrated and standardized intervention ser
vices in conjunction with regular antenatal care and ensures
continuous follow-up throughout the gestational period.

e The implementation of the E-Clinic has witnessed increased

coverage of maternal treatments among pregnant women

living with syphilis or HBV.

Adhering to the construction framework and guidance pro-

vided by the E-Clinic, regions can readily replicate this model

and adapt it to suit local circumstances, optimizing the
approach as necessary.

ment that conducts the screening tests (Zhang et al. 2018).
In many regions across China, pregnant women who tested
positive were referred to dermatologists or hepatologists for
treatment, while obstetricians focused exclusively on pro-
viding antenatal care (ANC) services. This division had a
notable effect on treatment adherence and follow-up, as some
diagnosed women either neglected to seek consultation upon
referral or sought intervention only at a late stage.

In response, the Chinese government integrated a nation-
wide prevention program for MTCT of Human Immunode-
ficiency Virus, syphilis, and HBV into the existing maternal
and child healthcare (MCH) system in 2010. Since 2015, a
nationwide effort has been underway to prevent MTCT of
these “triple diseases” (Qiao et al. 2019). In September 2017,
the National Health Commission of China launched a pilot
project in the provinces of Zhejiang, Guangdong, and Yunnan
to explore effective strategies for EMTCT, with Baoan district
in Shenzhen, Guangdong Province, selected as one of the six
pilot districts (Baoan Daily 2024).

Baoan district, the largest in area and most populous
among Shenzhen’s 10 administrative divisions, also boasts the
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highest birth rate. In 2022, the total population of Baoan
was 5.17 million, with ~81% being nonregistered residents.
By 2023, the number of births in Baoan reached 36 000,
representing nearly a quarter of Shenzhen’s total births (see
Supplementary Material 1). Annually, the district reports ~95
cases of syphilis and 3500 cases of HBV infection among
pregnant women (see Supplementary Material 2), posing sig-
nificant challenges in delivering EMTCT services due to its
large catchment population, high mobility, and the elevated
prevalence of maternal infections.

Confronted with challenges in providing EMTCT interven-
tions, primarily stemming from the inconvenience of accessing
various services in separate departments, Baoan district took
a pioneering step by setting up the EMTCT clinic within
the Obstetrics Department (Yin et al. 2024). This initiative
marked the integration of maternal infection management
with ANC services. To ensure confidentiality and reduce
stigma, Baoan district opted to name the clinic “E-Clinic,”
using the English abbreviation for the EMTCT clinic.

Materials and methods

The E-Clinic provides one-stop services for all pregnant
women affected by syphilis or HBV infection. Skilled obstetri-
cians provide integrated intervention services free of charge,
in addition to regular ANC services and continuous follow-up
throughout the pregnancy.

Intervention package (Fig. 1)

Triage after screening

During the initial ANC visit at the Obstetrics Department,
pregnant women will undergo screening for syphilis and HBV.
If the results are positive, they will receive a text message
within 30 min, reminding them to visit the E-Clinic for preg-
nancy interventions starting from their next ANC appoint-
ment until delivery. The message will provide appointment
details while ensuring confidentiality.

Maternal treatment

Obstetricians at the E-Clinic will offer free treatment for these
pregnant women following the EMTCT Guideline and Man-
agement Algorithm (National Health Commission, United
Nations Children’s Fund 2018, National Health Commission
2020, Liu et al. 2022), ensuring thorough communication and
informed consent.
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Figure 1. The intervention package of the E-Clinic in Baoan district.
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For pregnant women with syphilis infection, the treatment
options include Benzathine Penicillin injections (2.4 million
units weekly for 3 weeks) or Procaine Penicillin injections
(0.8 million units daily for 15 days). Alternatives such as
erythromycin or ceftriaxone will be available for penicillin-
allergic patients. Post-treatment, monthly monitoring using
the tolulized red unheated serum test will be conducted
to assess infection status. It is worth noting that due to
the guideline update, there have been certain adjustments
made to the requirements of standardized treatment. Between
2018 and 2020, adherence to standardized treatment necessi-
tated fulfilling three conditions: (I) appropriate administration
of penicillin, (II) undergoing two treatment courses during
pregnancy spaced 2 weeks apart, and (iii) finishing the sec-
ond course in late pregnancy. However, the criteria were
updated in 2021 to include (I) receiving treatment with peni-
cillin, (ii) undergoing a comprehensive treatment course, and
(iii) completing treatment at least 1 month before delivery.

Pregnant women with HBV infection will undergo liver
function tests and HBV DNA tests. Those with a high viral
load of HBV are recognized as high risk for MTCT and are
required to initiate antiviral treatment (ART) at either 24 or
28 weeks of pregnancy. Tenofovir disoproxil fumarate (TDF)
is the preferred option, while telbivudine is recommended
for individuals with kidney disease or severe osteoporosis.
Additionally, due to guideline updates, the classification of
high-risk individuals between 2018 and 2020 included those
with a viral load of >2 x 10° IU/ml. However, starting from
2021, the threshold for high-risk individuals was lowered to
2 x 10° IU/ml.

Throughout follow-up

Obstetricians at the E-Clinic will provide consistent follow-
up for each pregnant woman with an infection throughout
their pregnancy. During the follow-up process, they will col-
lect data on maternal intervention in accordance with project
management requirements (see Supplementary Material 3).

Scaling up across the district

On 27 November 2018, Baocan Women’s and Children’s Hos-
pital took the initiative to establish the E-Clinic. In December
2018, the Health Commission of Baoan district initiated a
scale-up plan to introduce the E-Clinic model to cover the
remaining 17 MCH hospitals in the district, including both
private and public facilities. By March 2019, all MCH hos-
pitals in Baoan district had integrated the E-Clinic model,
ensuring standardized service delivery. This ensures that all
pregnant women with syphilis or HBV infection receive high-
quality care at the E-Clinic, guaranteeing equal access to
quality healthcare.

Results
Comparisons and trends in the indicators

Data on maternal interventions, extracted from the Case
Report and Monthly Report (see Supplementary Material 3),
were used to create a database with EpiData 3.0. Indicators
relevant to the intervention process, as detailed in Supple-
mentary Material 4, were evaluated following the National
Guidance Manual (National Health Commission 2022) and
aligned with the global EMTCT validation criteria (World
Health Organization 2021).

Luo et al.

The year 2018 was defined as the prepractice period as it
served as the preparatory phase for the E-Clinic, while the
period from 2019 onward was defined as the postpractice
period. This is because it was not until March 2019 that all
18 MCH hospitals in Baoan district fully implemented the
E-Clinic model, thereby ensuring the standardized provision
of services. The study first utilized “Pearson’s chi-squared”
test to compare the indicators between the pre- (2018) and
post- (2019-2023) practice periods. In addition, the Joinpoint
Regression Program (Version 5.0.1) was employed to analyze
annual trends from 2018 to 2023. This analysis involved cal-
culating the annual percentage change (APC) and its 95%
confidence interval (CI), with a two-tailed P-value of <.05
considered statistically significant.

For maternal syphilis interventions, the postpractice period
showed significantly higher coverage for overall treatment
(Fig. 2a), adequate treatment (Fig. 2b), and standardized
treatment (Fig. 2¢) compared to the prepractice period. As
shown in Table 1 and Supplementary Material 5a, trend
analysis revealed a significant annual percentage increase in
both adequate treatment (APC =3.630, 95% CI10.107-7.278,
P=.046) and standardized treatment (APC=35.426, 95%
CI0.645-10.435, P=.034).

Regarding maternal HBV interventions, there was a sig-
nificant increase in the coverage for HBV DNA tests (Fig. 2d)
and ART in high-risk women (Fig. 2e) compared to the period
prior to practice. As detailed in Table 2 and Supplemen-
tary Material 5b, trend analysis indicated a significant annual
rise of 23.542% in ART coverage among high-risk women
(APC=23.542,95% CI 0.871-51.309, P =.044).

Recognition and promotion

In 2021, the WHO recognized the E-Clinic as a best practice
for EMTCT. From 2022 to 2024, it was incorporated into
international training programs, including the MCH training
hub for Belt and Road Initiative Countries, EMTCT train-
ing for developing nations, and the China—Association of
Southeast Asian Nations EMTCT training initiative. In 2023,
the Health Commission of Guangdong Province included
the E-Clinic model in the “Guangdong Province EMTCT
Action Plan (2023-2025)” (Health Commission of Guang-
dong Province 2023) and promoted it extensively across the
province. This plan offers guidance to all MCH institutions
on the essential elements of the E-Clinic model, covering
facility requirements, medication supply, training programs,
standard operating procedure files, promotion strategies, and
data collection protocols. With this clear and effective frame-
work, the E-Clinic can be readily implemented in regions with
limited resources, tailored to local conditions. By December
2024, over 100 MCH institutions have established the E-
Clinic, showcasing the widespread adoption and impact of
this innovative model in improving maternal health delivery.

Discussion

Challenges

The E-Clinic was implemented and promoted despite facing
challenges. The prevalence of HBV infection among pregnant
women in Baoan district has been on a decreasing trend in
recent years, as shown in Table 1, and aligns with national
data (Liu et al. 2021). This decrease has resulted in resource
inefficiencies, including those related to facilities, personnel,
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Figure 2. (a) Overall treatment coverage in pregnant women with syphilis: pre- vs. postpractice groups. (b) Adequate treatment coverage in pregnant

women with syphilis: pre- vs. postpractice groups. (c) Standardized treatment

coverage in pregnant women with syphilis: pre- vs. postpractice groups.

(d) HBV DNA test in pregnant women with HBV: pre- vs. postpractice groups. (e) ART coverage in high-risk pregnant women with HBV: pre- vs.

postpractice groups.

and pharmaceuticals, in certain MCH hospitals, especially
those with lower service volumes. As a result, strategic adjust-
ments have been implemented, such as intermittent obstetri-
cian consultations at the E-Clinic, and enhanced medication
procurement oversight.

Another challenge is the promotion of E-Clinic in underde-
veloped areas of Guangdong Province, which lack the robust
financial support that Baoan district enjoys and, therefore,
cannot offer all free treatment services as in Baoan. However,
as antiviral medication prices have decreased, making treat-
ments more affordable and accessible (Razavi-Shearer et al.
2023), and given that these drugs do not necessitate cold
chain storage, coupled with the expansion of medical insur-
ance to both rural and urban populations, it is conceivable
that certain services, such as penicillin treatment for syphilis
and TDF treatment for HBV, could transition to a fee-based
model without significantly increasing the financial burden on
patients.

Enablers

The success of this practice is credited to three main enablers.
First, government leadership has provided the necessary sup-
port for the design and implementation of the E-Clinic. Sec-
ondly, innovation has played an important role in integrating
infection management into regular ANC services. Lastly, the
active and meaningful engagement of multiple institutions at
all levels is crucial, with all MCH hospitals now included
in the network and strengthened to deliver standardized
services.

Conclusion

The E-Clinic in Baoan district, which serves as a pioneering
integrated service model for pregnant women with syphilis or
HBYV infections, has witnessed improved maternal interven-
tions and has showcased its potential for broader dissemina-
tion. Government leadership, innovation, and collaboration
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have played pivotal roles in the triumph of this framework.
By following the construction framework and guidance of
the E-Clinic, regions can readily replicate this practice, and
adjust or optimize according to local circumstances. Contin-
ued support and expansion of such initiatives are crucial for
enhancing maternal interventions and promoting standard-
ized healthcare services for pregnant women with infectious
diseases.
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