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Abstract: Objective To construct the regional elimination of mother-to-child transmission (EMTCT) clinic (E-clinic) 

service system and evaluate its effect. Methods Since November 2018, the E-clinic service system has been established in the 

obstetric clinic of 18 maternal and child health (MCH) providers in Baoan District, Shenzhen, China, forming a regional 

service system. In E-clinics obstetricians take care of pregnant women with hepatitis B virus (HBV) infection for complete 

perinatal services and infectious disease management. Before and after the implementation of the E-clinic service system, the 

changes of HBV screening rate among pregnant women, HBV infected mothers DNA detection rate, mothers with high viral 

load (> 2 × 10
6
 IU/mL) antiviral therapy (ART) rate and HBV MTCT rate were analyzed. Results From July 2018 to March 

2020, there were 162,036 registered pregnant women and 7,358 HBV infected mothers in Baoan District, Shenzhen, including 

1,179 mothers with high viral load. The HBV screening rate among pregnant women, HBV infected mothers follow up rate, 

HBV infected mothers DNA detection rate and ART rate were 97.6% (124,311/127,379), 99.0% (5,742/5,801), 82.8% 

(4,805/5,801) and 70% (687/982) respectively, which were higher than 95.9% (33,247/34,657), 93.1% (1,449/1,557), 49.3% 

(767/ 1,557) and 21.3% (42/197) before the implementation of the E-clinic service system. The differences were statistically 

significant (P < 0.001). The HBV MTCT rate decreased from 0.35% (12/3471) to 0% (0/317) after the implementation of the 

E-clinic service system, and the difference was no statistically significant (P>0.05). Conclusions The E-clinic service system 

of Baoan District in Shenzhen integrates antenatal care (ANC) and ART, improves the management of HBV infection during 

pregnancy, further reduces the HBV MTCT, and provides experience for other regions to manage infectious diseases during 

pregnancy. 

Keywords: Hepatitis B., Mother-to-Child Transmission, Antiviral Therapy, E-clinic 

 

1. Introduction 

Hepatitis B remains as the main public health threat in the 

world, the World Health Organization (WHO) estimated that 

in 2015, 257 million individuals were living with HBV 

infection globally, 887,000 people died due to complications 

of HBV infection [1]. In China, mother-to-child transmission 

(MTCT) is the major route of HBV transmission, about 90 

million people were infected with HBV, 6.4% of women 

giving birth are living with HBV, among which 1 million 

HBV infected women give birth each year [2]. Several studies 

have shown that 90% of infants infected with HBV at birth are 

at risk of chronicity, of which 15%～40% will develop 

cirrhosis and even liver cancer [3]. MTCT of HBV is still an 

important issue affecting the health of women and children in 

China. 

Screening of hepatitis B surface antigen (HBsAg) for 

pregnant women, timely using of hepatitis B vaccine (HepB) 

and extra hepatitis B immunoglobulin (HBIG) to infants 

whose mothers are HBsAg positive, and combination another 

two doses of HepB are the main measures to prevent MTCT of 

HBV in China. At the same time, it is recommended to carry 

out HBV DNA detection in the areas where conditions permit, 
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and if necessary, to refer to the infectious disease specialist for 

treatment [4]. At present, HBV infected patients in China are 

mainly referred to the infectious disease hospital or the 

Department of infection and Hepatology for antiviral therapy 

(ART). Pregnant women with HBV infection needed referral 

across different health facilities and reduced the adherence of 

ART. Meanwhile, the lack of unified management of HBV 

infected pregnant women in health facilities makes the 

continuous and integrity of treatment difficulty. Previously, 

the United States, Europe, and many regions guidelines for the 

management of hepatitis B recommended the use of antiviral 

drugs for pregnant women with high viral load in the second 

or third trimester [5-7]. In 2017, we have developed a 

Management Algorithm for Interrupting MTCT of HBV, it 

recommended that among pregnant women with HBV 

DNA>2 × 10
6
 IU/mL, ART with either tenofovir disoproxil 

fumarate (TDF) or telbivudine (LdT) should be administered 

[8]. For further reducing the risk of HBV MTCT, the China’s 

Guidelines for the Prevention and Treatment of 

Mother-to-child Transmission of Hepatitis B virus (2019 

edition) [9] recommended that for pregnant women with HBV 

DNA>2 × 10
5
 IU/mL, TDF and LdT could be administered 

during pregnancy. 

Baoan as the most populous district in Shenzhen has a huge 

number of migrants from other parts of China, who on average 

account for 90% of the whole population living in Baoan 

District. The total population in this district was estimated to 

be 5.5 million and the prevalence of HBsAg in pregnant 

women was 9% [10]. There are 18 maternal and child health 

(MCH) providers in Baoan District. In 2018 approximately 

8,000 HBV infected pregnant women had their pregnancy 

registration here and the number of newborns reached 4,000. 

In 2017 Baoan District was officially appointed as a 

participant for the elimination of mother-to-child transmission 

(EMTCT) pilot program launched by National Health 

Commission. In 2018 Baoan District joined the Guangdong 

province’s campaign of Zero Transmission of MTCT for HBV 

and align all the EMTCT work in an integrated approach. How 

to improve the adherence of HBV infected pregnant women, 

reduce unnecessary referral of patient across different health 

facilities, and achieve the goal of the pilot area as soon as 

possible, are our urgent challenges to be promoted. 

According to the above challenges, a brand new service 

model called EMTCT clinic (E-clinic) was launched in the 

pilot area in November 2018. It was put in use for integration 

of antenatal care (ANC) with infection management. In 

E-clinics obstetricians with competency of infectious disease 

management take care of a pregnant woman with HBV 

infection for complete perinatal services. By doing this we 

have managed the infectious diseases during pregnancy and 

EMTCT of HBV. 

2. Methods 

2.1. Testing Triage and Color Management 

We have taken an innovative approach in arranging free 

screening of HIV, syphilis and HBV before registration 

procedure for ANC visits to increase the coverage. This has 

resulted in reducing the number of missed cases. Besides, 

HBsAg positive pregnant women shall be managed by 

specially-assigned persons according to high risk pregnancy 

classification purple and triage to E-clinic. Since September 

2018, 18 MCH providers have provided the first HBV DNA 

detection free for HBsAg positive pregnant women. 

2.2. Initial Assessment and Consultation 

The obstetricians in the E-clinic assessed and educated the 

HBV infected pregnant women, popularized the knowledge 

related to hepatitis B, and provided relevant consultation 

services such as reasonable mode of delivery, 

discontinuation of antivirals, breastfeeding and neonatal 

immunoprophylaxis. 

2.3. Antiviral Intervention During Pregnancy 

According to the China’ Management Algorithm for 

Interrupting MTCT of HBV [8], if HBV DNA level is greater 

than 2 × 10
6
 IU/mL or alanine aminotransferase (ALT) level 

abnormal, ART with either TDF or LdT should be 

administered after patient education and informed consent at 

gestational weeks 24 to 28. 

2.4. Follow up Evaluation of Mothers and Infants 

Since July 2018, mothers with HBsAg positive after 

delivery should be followed up. Infants born to HBsAg 

positive mothers since June 2017 should be followed up for 

completion of hepatitis B vaccination and post vaccination 

serologic testing (PVST) of 7~15 months old. 

2.5. Information Management 

Strengthen information management and utilization. The 

real-time monitoring of lab with HBsAg positive results will 

automatically send messages to the ANC pregnant women, 

remind them to make an appointment with the E-clinic. For 

pregnant women with high viral load, individual case follow 

up were arranged or the lab information system shall set up a 

message to remind them to ART at gestational weeks 24 to 28. 

2.6. Stigma and Discrimination Reduction 

Among all participating health facilities, we provided 

training workshops to increase the awareness of privacy 

protection, informed consent and discrimination reduction. 

We also set up a specific communication group for counseling 

and reducing any type of stigma and discrimination in health 

facilities they experienced. 

2.7. Data Resources 

18 MCH providers and community health centers reported 

monthly statements to the EMTCT pilot project office, which 

mainly included the screening report form for pregnant 

women, the follow up case form for mothers infected with 

HBV and the infant exposed to HBV, the EMTCT pilot 
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project office collated and summarized. 

2.8. Data Analysis 

Excel 2013 software was used for data collation and 

verification, and SPSS 20.0 software was used for data 

statistical analysis. Compare the changes of HBV screening 

rate among pregnant woman, HBV infected mothers DNA 

detection rate, mothers with high HBV virus load (> 2 × 10
6
 

IU/mL) ART rate and HBV MTCT rate before the 

implementation of the E-clinic service system (July 2018 to 

October 2018) and after the implementation (November 2018 

to March 2020). The changes of HBV MTCT rate between 

June 2017 to October 2018 and November 2018 to December 

2018 were compared. The Chi-square test was used to analyze 

the rate, and P< 0.05 was considered statistically significant. 

3. Results 

3.1. Comparison of Main Management Indicators 

From July 2018 to March 2020, there were 162,036 women 

had their pregnancy registration in Baoan District, Shenzhen, 

and 7,358 cases of HBV infected mothers, among which 1,179 

cases were of high viral load. the HBV screening rate among 

pregnant women, HBV infected mothers follow up rate, HBV 

infected mothers DNA detection rate and ART rate were 97.6% 

(124311/127379), 99.0% (5742/5801), 82.8% (4805/5801) and 

70% (687/982), respectively, all of them counterparts were 

higher than 95.9% (33247/34657), 93.1% (1449/1557), 49.3% 

(767/1557) and 21.3% (42/197) before the implementation of 

the E-clinic service system. All the differences were statistically 

significant (P < 0.001). Table 1. 

Table 1. Comparison of main management indicators of the E-clinic service system. 

Indicators Before E-clinic n (%) After E-clinic n (%) Total n (%) χ2 P 

Pregnant women 

HBV screening 

Yes 33247 (95.9) 124311 (97.6) 157558 (97.2) 

279.34 <0.001 No 1410 (4.1) 3068 (2.4) 4478 (2.8) 

Total 34657 (21.4) 127379 (78.6) 162036 (100.0) 

HBV infected mothers 

DNA detection 

Yes 767 (49.3) 4805 (82.8) 5572 (75.7) 

752.56 <0.001 No 790 (50.7) 996 (17.2) 1786 (24.3) 

Total 1557 (21.2) 5801 (78.8) 7358 (100) 

HBV infected mothers 

ART* 

Yes 42 (21.3) 687 (70.0) 729 (61.8) 

164.49 <0.001 No 155 (78.7) 295 (30.0) 450 (38.2) 

Total 197 (16.7) 982 (83.3) 1179 (100) 

HBV infected mothers 

follow up 

Yes 1449 (93.1) 5742 (99.0) 7191 (97.7) 

193.91 <0.001 No 108 (6.9) 59 (1.0) 167 (2.3) 

Total 1557 (21.2) 5801 (78.8) 7358 (100.0) 

*ART: antiviral therapy. 

3.2. The Trend of DNA Detection Rate and ART Rate in 

HBV Infected Mothers 

Since the implementation of the free HBV DNA detection in 

September 2018, the DNA detection rate in HBV infected 

mothers has continued to rise, and in the first quarter of 2020, it 

was more than 90%. Since the implementation of the E-clinic 

service system in November 2018, the ART rate in HBV infected 

mothers has continued to increase, nearly 80%. Figure 1. 

 
ART: antiviral therapy. 

Figure 1. DNA detection rate and ART rate of HBV infected mothers in Baoan District, Shenzhen from July 2018 to March 2020. 
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3.3. Decrease of HBV MTCT Rate 

From July 2017 to December 2018, a total of 7,309 infants 

exposed to HBV, of which 6,167 children aged 7~15 months 

old were followed up by MCH providers and community 

health centers in Baoan District, with a follow up rate of 

84.4%, including 3,788 children for PVST, with a PVST 

covering 61.4%. The HBV MTCT rate was 0.32% (12/3788) 

in Baoan District, Shenzhen, and the HBV MTCT rate was 

0.35% (12/3471) and 0% (0/317) before and after the E-clinic 

service system implementation, respectively, with no 

statistically significant difference (P > 0.05). 

4. Discussion 

4.1. Background of the E-clinic Service System Construction 

Baoan District in Shenzhen has a huge number of migrants 

from other parts of China, and the prevalence of HBsAg in 

pregnant women is 9%[10], which belongs to the high HBV 

prevalence area (according to the definition of WHO, the area 

with HBsAg positive rate > 8% is the high HBV prevalence 

area) [11]. In the past, all HBV infected pregnant women were 

referred to multiple health facilities for treatment, and there is 

no unified management of pregnant women with HBV 

infection. Based on this, the EMTCT pilot project office 

promoted 18 MCH providers to establish the E-clinic service 

system, integrated ANC and management infectious diseases, 

provided one-stop services, improved maternal compliance, 

and EMTCT of HBV. 

4.2. The Effect of the E-clinic Service System 

China’s Integrated Prevention of MTCT of HIV, Syphilis, 

and HBV program (iPMTCT program) was launched in 2010, 

2015 edition of the Protocol for iPMTCT program required all 

pregnant women to screen HBsAg. In 2017, the national 

coverage of HBsAg screening test among pregnant women 

exceeded 99.5% [12]. We promoted screening first of HIV, 

syphilis and HBV to increase the coverage, this has resulted in 

an expanded coverage of universal screening from 95.9% to 

97.6%. Measures to EMTCT of HBV were effectively 

implemented. Annually a large number of people frequently 

move in and out of Baoan District, some untested pregnant 

women have been screened in other areas, but there are still 

cases refusing to be tested. For those who refuse to be tested, it 

is suggested that further education should be strengthened, 

early and timely screening can prolong the intervention time 

for those who are infected. 

Although the HBsAg screening coverage among pregnant 

women has reached 99.5%, the national coverage of DNA 

detection and ART among pregnant women were still less 

than 30%, and the remote, rural areas were lower than that of 

the national level because of limited health resources and 

public health education for HBV [2]. Several studies 

suggested that antiviral treatment during the third trimester is 

effective in decreasing the risk of MTCT among infants born 

to mothers with high viral load [13, 14]. Since the 

implementation of the E-clinic, Baoan District has initialled 

pregnancy intervention according to Management Algorithm 

for Interrupting MTCT of HBV, and the ability of DNA 

detection and ART in HBV infected mothers have been 

significantly improved, with the HBV DNA detection rate and 

ART rate were 82.8% and 70%, respectively. In the first 

quarter of 2020, the HBV DNA detection rate was above 90% 

and the ART rate close to 80%, indicating that the E-clinic 

service system has made considerable progress. 

A total of 3,788 infants exposed to HBV for PVST, HBV 

MTCT rate was 0.32%, 12 cases were infected with HBV, 

reaching the national goal of EMTCT (< 2%). After the 

implementation of the E-clinic service system, there was no 

case of infection. Although the HBV MTCT rate decreased, 

but no statistical difference, suggesting that more samples 

were needed and time to observe. 

4.3. Advantages and Features of the E-clinic Service System 

The E-clinic is put in use for integration of ANC with 

infection management, which promotes the homogeneity of 

services in Baoan District. Pregnant women with HBV 

infection can get services of ANC and ART in the E-clinic, it 

also reduced the invisible stigma and discrimination between 

health facilities. Such a change reduced unnecessary referral 

of patient across different disciplines and increased the 

adherence of ART. The one-stop service provided by the 

E-clinic has effectively strengthened the management of 

infectious diseases during pregnancy and EMTCT of HBV. 

Meanwhile, it is beneficial to the construction and 

development of the subspecialty of obstetrics, and provides 

reference experience for exploring the management of 

infectious diseases in obstetric system. 

4.4. Challenges and Next Steps 

Though we have established the E-clinic service system for 

management infectious diseases at 18 MCH providers in 

Baoan District, based on previous work, there are still some 

challenges in the E-clinic mode of HBV EMTCT. There are 

differences in the level and management of medical service 

between public and private facilities, and the service quality is 

difficult to keep the same. Limited by professional ability, the 

E-clinic has a weak ability to treat severe liver diseases such as 

acute hepatitis and cirrhosis, such pregnant women still need 

to be referred to the infectious disease hospital. Pregnant 

women who use antiviral drugs are prone to rebound and 

increase of viral load after discontinuation of drug delivery, 

and the effect of discontinuation on drug resistance is 

unknown. Controversies exist on the use of ART to EMTCT 

of HBV [15]. The WHO currently does not officially 

recommend the routine use of ART to prevent MTCT of HBV 

because of the lack of sufficient evidence supporting its 

implementation [16]. For children with HBV infection, there 

is no guidelines for treatment management. Based on the 

above problems, the next step will be to strengthen the training 
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of obstetricians, requiring them to master the Management 

Algorithm for Interrupting MTCT of HBV. Enhance the 

cooperation and exchange between public and private 

facilities. For pregnant women who receive ART, continuous 

postpartum monitoring will be needed, and abnormal cases 

timely referral. Strengthen the management of children 

infected through MTCT of HBV and follow up the progress of 

the disease. 

5. Conclusion 

Baoan District of Shenzhen has successfully established 

and implemented the E-clinic service system in 18 MCH 

providers, which has expanded coverage of screening, HBV 

DNA detection and ART among HBV infected pregnant 

women, also, one-stop service is helpful for medical 

institutions to manage HBV infected pregnant women and 

improve their compliance. It reduces the MTCT rate of HBV 

and provides reference for other areas to EMTCT. 
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