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ABSTRACT
Mother-to-child transmission (MTCT) of syphilis remains a leading cause of stillbirth and death among neonates 
in many developing countries. In 2007, World Health Orgernization launched the global elimination of MTCT 
(EMTCT) of syphilis. Given the high burden of congenital syphilis, China subsequently released the specific 
national EMTCT policies and programs to reduce MTCT of syphilis. The congenital syphilis incidence rate per 
100,000 live births in China has markedly decreased from 69.9 in 2013 to 11.9 in 2019. However, due to the 
global pandemic of COVID-19, the current measures for eliminating MTCT of syphilis are greatly challenged. In 
this article, we summarize the strategies and measures for the EMTCT of syphilis in China in the past 20 years, 
the remarkable achievements by the policy support under the leadership of the government. In the context of 
COVID-19 pandemics, strengthening emergency response to the regional outbreaks of COVID-19, adopting 
safe, rapid, early and high-quality clinical care for 100% of pregnant women to receive prenatal syphilis testing 
services, ensuring the availability of Benzathine penicillin for the treatment, and strengthening the closed-loop 
management of pregnant women and newborns infected with syphilis are the key measures to determine the 
effectiveness of MTCT for syphilis. Lessons from China may be valuable for other countries that are planning to 
eliminate MTCT of syphilis.
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demonstrated that, unlike adult acquired syphilis, 
congenital syphilis can be prevented by screening and 
treatment of infected mother. In light of the devastat-
ing consequences of congenital syphilis, WHO launched 
the global elimination of MTCT (EMTCT) of syphilis in 
2008[4]. The plan aims to reach the goal that keeping 
congenital syphilis rate not higher than 50 cases per 
100,000 live births through screening of all pregnant 
women, delivering treatment for all positive cases and 
their partners, as well as establishing strong surveil-
lance and monitoring systems to sustain eradication or 
elimination. As Maldives achieved validation for EMTCT 
of HIV and syphilis in July 2019, a total of 11 countries 
or regions have achieved validation for EMTCT of HIV 

Introduction

The adverse outcomes of pregnant women with 
syphilis present as stillbirth, early fetal death, low birth 
weight, preterm delivery, neonatal death, infection 
or disease in newborns[1,2]. In 2016, the World Health 
Organization (WHO) estimated that annually, about 
930,000 pregnant women suffer from active syphilis 
worldwide, resulting in approximately 350,000 adverse 
birth outcomes, over half of which are neonatal death 
and stillbirth[3]. Mother-to-child transmission (MTCT) 
of syphilis, commonly called as “congenital syphilis”, 
remains a leading cause of stillbirth and death of ne-
onates in many developing countries. Studies have 
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and/or syphilis[5]. Evidences from these countries or 
regions are of great help to countries in which syphilis 
is preventable with basic public health activities. How-
ever, it remains difficult to eliminate MTCT for many 
countries worldwide, particularly countries with high 
burden of maternal syphilis or with high infection rate 
of syphilis among high-risk populations.

China is one of the countries with high disease 
burden of syphilis. The number of congenital syphi-
lis cases in China has increased from 468 in 2000 to 
10,032 in 2013, the corresponding incidence increased 
from 2.6 per 100,000 live births in 2000 to 69.9 in 
2013, which was nearly 26-fold higher[6]. Facing such a 
high burden of congenital syphilis, China released na-
tional policies and programmes specifically on EMTCT 
of syphilis. In 2016, it was reported that the congen-
ital syphilis cases in China was 29.8 per 100,000 live 
births, the population-level antenatal care coverage 
reached 99%, and HIV and/or syphilis testing cover 
99% of pregnant women[7], which well met the WHO 
standard for elimination. Based on these achieve-
ments, the Ministry of Health (MOH) of People’s Repub-
lic of China, currently renamed as the National Health 
Commission of People’s Republic of China, launched a 
project to further eliminate MTCT of syphilis in 2016. At 
the end of 2019, the reported case rate of congenital 
syphilis decreased to 11.87 per 100,000 live births[8].

Policies and measures for 
eliminating MTCT in China

The MOH of China launched a pilot project on the 
prevention of MTCT (PMTCT) in eight counties (cities, 
districts) of five provinces (regions) in 2002[9]. In the 
next year, MOH issued the National Working Guidelines 
to Prevent Mother-to-Child Transmission of HIV[9]. In 
2006, the provision of PMTCT of HIV services was rat-
ified by the AIDS Prevention and Control Regulations, 
which was announced by the State Council of the Peo-
ple’s Republic of China. Subsequently, the health care 
services were initially provided to all pregnant women 
with HIV/syphilis/hepatitis B who attended the national 
sentinel sites[10]. Based on the experiences from PMTCT 
of HIV program, as well as the high burden of maternal 
syphilis, the MOH issued the China 2010–2020 Plan for 
Syphilis Control and Prevention in June 2010[11]. This 
plan set an overall target to reduce the incidence of 
MTCT of syphilis through dual control, which included 
keeping MTCT of HIV below 15 per 100,000 live births 

by 2020, setting several stepwise but ambitious bench-
marks for antenatal syphilis screening coverage (80% 
by 2015 and 90% by 2020) and intervention uptake 
rates (90% by 2015 and 95% by 2020) among infect-
ed mothers and their infants. In 2011, the MOH further 
issued a national policy specifically aiming at inte-
grating preventive measures for MTCT of HIV, syphilis 
and hepatitis B, which was implemented as the core 
strategies for syphilis control in China in the following 
years[12]. Since 2015, the screening of antenatal HIV/
syphilis/hepatitis B and the treatment of HIV/syphilis 
have covered all pregnant women and their infants 
throughout the country.

In China, service network of women and chil-
dren’s health (WCH) has been gradually formed, which 
is composed of general hospitals, WCH institutions, 
and community-based healthcare services at multiple 
levels, e.g., province, district, county, township, and 
village. At the end of 2018, there were 3,080 WCH in-
stitutions, 807 maternity hospitals, and 129 children’s 
hospitals nationwide, playing a core role in EMTCT of 
HIV and syphilis[9]. Health professionals from the WCH 
services network in China provide specialized all-round 
preventive and curative care. These services include 
premarital health care, prenatal and postnatal care, re-
productive healthcare, neonatal care, infants care, and 
preschool children care[11]. Referral system for syphilis 
has been established to ensure all people with positive 
test of syphilis could timely be diagnosed and receive 
treatment. Even in remote districts, antenatal care and 
treatment are accessible to mothers and infants with 
syphilis. To ensure the quality of the care services, 
training courses are routinely provided to profession-
als; meanwhile, laboratory testing systems and pro-
cesses are routinely supervised to ensure the accuracy 
and reliability of tests.

In 2004, China established the surveillance and 
early warning systems for infectious diseases, including 
the National Notifiable Infectious Disease Surveillance 
System, the Public Health Emergency Event Surveil-
lance System, and the China Infectious Disease Auto-
mated-alert and Response System[13]. The surveillance 
systems cover all types of health facilities at all levels, 
including health administrative authorities, hospitals, 
centers of disease control and prevention (CDCs), 
health facilities at national, provincial, prefectural/city, 
and county/district levels, rural community health cen-
ters, township health centers, and even village clinics. 
As one of 39 notifiable infectious diseases, syphilis is 
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reported and surveilled through this system. Besides, 
a monitoring system of MTCT has also be established 
to collect and analyze data from service network of 
WCH. In addition, China CDC has set up 1,883 national 
sentinel sites to carry out routine surveys of HIV and 
syphilis in high-risk populations, such as homosexu-
als, female sex workers, injection drug users, as well 
as pregnant women. Data from these surveys greatly 
contribute to monitoring the incidence of MTCT of HIV 
and syphilis among these populations.

In China, laws to promote and protect human 
rights of women and children, health rights, and gen-
der equality have been enacted, such as the Law on 
Maternal and Child Health Care, and Provisions on 
Female Workers’ Protection. To better support im-
plementing these laws, the MOH has issued a series 
of policies[9], including Regulations on Technology 
Licensing and Personnel Qualification in Women and 
Children’s Health, Regulations on Prenatal Diagnostic 
Technology Management, Neonatal Screening Manage-
ment Regulation, and Maternal and Child Health Insti-
tution Management Regulations. These policies respect 
the rights of women and children in accessing informa-
tion and resources, emphasis their social, spiritual and 
moral wellbeing, promote their physical and mental 
health, provide preventive healthcare services, sex 
education, education on family planning, and protect 
them from violence. Besides, there are laws and reg-
ulations specifically issued for protecting human rights 
of people living with HIV/syphilis, such as Infectious 
Disease Prevention Law of People’s Republic of China, 
Regulation on Prevention and Treatment of Sexually 
Transmitted Diseases, and Regulation on Prevention 
and Treatment of AIDS. People living with HIV/syphilis 
have access to the treatment, prevention, and associ-
ated healthcare services, and are protected from stig-
ma and discrimination. In addition, some social groups 
and non-governmental organizations in China are com-
mitted to work on human rights of people living with 
HIV/syphilis.

Problems and difficulties of  
EMTCT of syphilis in China

While China has made significant achievements in 
EMTCT of syphilis, there remains a gap to full success 
of EMTCT of syphilis. 

Firstly, despite the high coverage of antenatal 
care and syphilis testing in pregnant Chinese women, 

it is estimated that only 80% of pregnant women with 
positive test of syphilis receive proper treatment, and 
only 53% complete recommended treatment for syph-
ilis during pregnancy[14]. The main reason is that many 
pregnant women start to receive antenatal care in the 
last trimester, which is too late to receive two-course 
anti-syphilis therapy, because the time interval of two-
course treatment is at least four weeks. In response, 
the current Chinese Syphilis Treatment Guidelines  
recommend one-course treatment with three injections 
of benzathine penicillin G to infected pregnant women, 
disregarding their syphilis stages, with exception of 
neurosyphilis or cardiovascular syphilis[15]. However, 
pregnant women of floating population who are not 
registered in local household registration system and 
people in remote area of China do not have full access 
to these care services, which needs to be improved in 
future. 

Secondly, China maintains large number of newly 
reported syphilis case each year; for instance, a total 
of 587,404 new cases were reported in 2019[16]. The 
high prevalence of syphilis, particularly among the 
high-risk populations, leads to a high incidence of ma-
ternal syphilis, and hence a high incidence of congen-
ital syphilis[17]. For EMTCT of syphilis, effective control 
in high-risk population is as the same important as in 
pregnant women.

Thirdly, there are no legal frameworks and actions 
in China by law to govern stigmatization and discrimi-
nation against women with syphilis and their families. 
Meanwhile, unlike HIV having gained good awareness 
among the public, syphilis remains silent in China. The 
fear of stigma prevents people from seeking for test 
and treatment, which aggravates the spread of the 
disease as a “stealth” in population. Intensive efforts 
are needed urgently to reduce the stigma and discrimi-
nation against the infected in public. For instance, gen-
eral campaigns raise more syphilis-related awareness, 
celebrities disseminate proper information and mes-
sages about syphilis, women living with syphilis claim 
their human right, and senior political figures engage 
in syphilis-related activities, etc.  

Impact of COVID-19 on MTCT of 
syphilis in China

On March 11, 2020, WHO declared coronavirus 
disease 2019 (COVID-19) a global pandemic. Accord-
ing to the official website of WHO updated on February 
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23, 2022, number of global infections of COVID-19 
exceeded 420 million[18]. With the rapid spread of 
COVID-19 around the world, the global healthcare sec-
tor faces huge challenges on prevention and control 
of sexually transmitted diseases. A few months after 
the outbreak of COVID-19, many countries enact strict 
prevention measures, such as social distancing, stay-
at-home order, banning entertainment activities, clos-
ing nonessential businesses, etc[19-22]. Meantime, many 
health care clinics either close or limit in-person visits 
to symptomatic cases, and accesses to STD interven-
tion services are limited as well. Screenings and hos-
pital visits reduced, treatment and follow-up services 
postponed, which results in a significant decrease in 
the incidence of new reported syphilis[23,24].

In the early months after the outbreak of 
COVID-19 in China, the medical resources were reso-
lutely assigned to the management of COVID-19 infec-
tions with priority in severely affected areas, such as 
Wuhan. With the shutdown of hospitals, redeployment 
of clinicians and ward beds resources, the STD health-
care for pregnant women and the follow-up services 
for newborns were inevitably postponed. Meanwhile, 
as COVID-19 epidemics were predicted to be long-last-
ing, EMTCT plans for syphilis were delayed due to di-
version of medical resources. Secondly, transportation 
and logistics were affected by the epidemics, which 
causes shortages of benzathine penicillin in epidemic 
areas, and thus postponed treatment of syphilis infect-
ed pregnant women. The epidemics of COVID-19 have 
been reported to affect the availableness and timeli-
ness of sexually transmitted disease (STD) healthcare 
for syphilis patients and their sexual partners[23]. On 
the other hand, novel coronavirus infection has been 
reported causing transient immunodeficiency, with 
potentially harmful immunological and clinical conse-
quences[25], which may change the course of syphilis 
and affect the therapeutic effect.

Strategies on EMTCT of syphilis in 
China during epidemic of COVID-19

In view of long-lasting COVID-19 pandemic, it is 
necessary to make an emergency preparedness to en-
sure timely response regarding EMTCT of syphilis when 
regional outbreak occurs. The measures may include: 
1) WCH institutions provide visiting service of syph-
ilis counselling and testing to ensure timely prenatal  
screening for isolated pregnant women; otherwise, to 

set up dedicate clinics for prenatal counseling and test-
ing, and provide transportation to transfer pregnant 
women to the clinics ; 2) WCH institutions reserve 
separate wards for the treatment to syphilis-infected 
pregnant women; 3) local health administration de-
partments ensure the availability of benzathine penicil-
lin supply.

Secondly, in area that telemedicine is well devel-
oped, and self-testing reagents for syphilis are applica-
ble, local WCH institutions can guide pregnant women 
to use self-test kit at home and interpret test results 
themselves, and provide online counseling services. 
The COVID-19 pandemic might be an excellent oppor-
tunity for care providers to assess the acceptability 
of telemedicine among syphilis patients, examine its 
impact on the quality of health care, and establish  
models for patient-centered health services, particular-
ly in hard-to-access populations.

Thirdly, establishing surveillance network for 
emerging threats to MTCT of syphilis can leverage 
existing data sources, quickly gather data, and fa-
cilities guidance on clinical practice. These data help 
to reduce exposure risks and adverse outcomes for 
pregnant women with syphilis and their babies, and 
provide guidance to public health action. In 2019, the 
US established the Surveillance for Emerging Threats 
to Mothers and Babies Network (SET-NET), which pro-
vides a population-based approach to longitudinal ma-
ternal and infant surveillance, and has demonstrated 
rapid adaptation to the COVID-19 epidemics, as well as 
the flexibility and utility for new emerging threats[26].

In addition, follow-up of infants born to syphi-
lis infected mother is always a great challenge, and 
COVID-19 epidemics may make the situation worse. 
Therefore, management of infants born to syphilis in-
fected mother should be undertake by receiving hospi-
tal at a one-on-one base and followed up regularly to 
achieve a closed-loop management of diagnosis and 
treatment. Moreover, pregnant women also need to 
strengthen protection to reduce the infection risk of 
COVID-19.

Summary

The remarkable achievements in EMTCT of syph-
ilis in China illustrate the importance of strong lead-
ership and policy support of the government, as well 
as the crucial role of a high coverage of antenatal 
care and a well-organized monitoring and surveillance  
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system. Under the COVID-19 pandemics, more inten-
sify efforts are continually urgent to ensure the full 
accessibility of prenatal syphilis screening services to 
all pregnant women, and to promote treatment and 
follow-up of seropositive pregnant women and exposed 
infants. In addition, telemedicine and surveillance 
network for emerging threats to MTCT of syphilis can 
be helpful for the above challenges. Collaborations 
among policy makers, celebrities, media, and syphilitic 
patients are also needed to promote the public aware-
ness of syphilis. We hope Chinese practice in MTCT 
may be valuable for other countries that are planning 
to eliminate MTCT of syphilis. 
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