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ABSTRACT 

Mother-to-child transmission (MTCT) is a major route of hepatitis B virus (HBV) transmission. However, little is known 

about the clinical features of the key population involved with MTCT. This study aimed to characterize the clinical features 

and identify predictive factors of high serum HBV DNA levels (HBV DNA >200,000 IU/mL) among reproductive-aged 

chronic hepatitis B (CHB) women. This was a retrospective study performed in a tertiary hospital in Malaysia. Female, 

reproductive-aged, CHB patients in hospital care between 2009 to 2018 were identified from the medical records. 

Electronic medical records of the patients were reviewed to capture information on demographics, clinical features, and 

liver status. A total of 262 eligible CHB women (median age=37 years, IQR=12) were studied. Of this, 62.5%, (n=160) 

had high HBV DNA levels >200,000 IU/mL. A total of 202 patients had a recorded liver status of which 16 (7.9%) had 

advanced fibrosis, 38 (18.8%) had liver cirrhosis and 13 (6.4%) had hepatocellular cirrhosis. Predictors of high HBV DNA 

levels were HBeAg positive and abnormal ALT. HBeAg positive increased the risk of high HBV DNA levels by 9.99 

times (adjusted OR=9.99; 95%CI=5.50, 18.13; p<0.001) compared to HBeAg negative patients. Abnormal ALT levels 
increased the risk of high HBV DNA levels by 1.87 times than those with normal ALT (adjusted OR=1.87; 95%CI=1.02, 

3.45; p=0.015). In conclusion, current findings suggest that HBeAg positive and abnormal ALT levels may act as a guide 

in determining HBV transmission prevention strategies in female reproductive-aged patients.  
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INTRODUCTION 

Hepatitis B virus (HBV) is one of the major causes of viral 

hepatitis [1-3], cirrhosis, and hepatocellular carcinoma 

throughout the world [4]. More than 250 million people 

worldwide are reported to be infected with chronic 

hepatitis B virus (CHB) including approximately 65 

million women who are in their reproductive age [5]. From 

this, perinatal transmission is estimated to contribute 

towards approximately half of the global CHB disease 

burden [6]. Approximately 90% of infants exposed 

perinatally are reported to become chronically infected [7]. 

Furthermore, HBV infection during their early ages is a 

risk factor for CHB and development of liver 

complications including cirrhosis and hepatocellular 

carcinoma (HCC) later in life [7]. Mother-to-child 

transmission (MTCT) [8, 9], acquired vertically via 

prenatal or intrauterine transmission, natal transmission i.e. 

transmission during delivery, and horizontally via 

postpartum transmission, are major routes of HBV 

transmission in the Asia-Pacific [10]. This emphasizes that 
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measures focusing on reproductive-aged women should be 

taken to eradicate MTCT efficiently. 

Passive-active hepatitis B immunization program, HBV 

vaccine, and hepatitis B immunoglobulin G (HBIG) soon 

after birth followed by two additional vaccination at six 

months reduce MTCT rates from 90% to less than 10% 

[10]. Although generally effective, approximately 10% of 

infants born to mothers with hepatitis B envelope antigen 

(HBeAg) positive and high HBV DNA levels, fail this 

management [11, 12]. Both high HBV DNA levels and 

positive HBeAg are known as significant risk factors for 

MTCT [12]. For these women, the use of antiviral therapy, 

as well as infant immunization, are potentially beneficial 

in reducing the risk of MTCT [13]. As such, current 

regional guidelines recommend consideration of maternal 

antiviral tenofovir [13], to be given during the third 

trimester of pregnancy among patients with HBV DNA 

>200,000 IU/mL to further reduce perinatal transmission 

[5, 13]. Although there have been contradicting results 

[14], the generalizability of the findings was limited due to 

immunization adherence challenges. Recently, reports 

show that only 87% of infants received complete HBV 

vaccination during their first year, while only 46% received 

timely birth-dose vaccination [15].  

Currently, HBV DNA levels is an essential parameter, 

among others, used to guide CHB management [16]. 

However, the accessibility to HBV DNA quantification 

tests is limited due to costs and the need for special 

equipment and laboratory, posing as barriers in resource-

constrained countries [16, 17]. Therefore, in the past 

decade, to improve CHB management, efforts were made 

to explore alternative tests to HBV DNA quantification 

such as point-of-care screening tests, nucleic acid tests, 

dried blood spot tests, and HBsAg titers. However, there is 

yet an alternative cost-effective test that has been 

established to improve management in resource-

constrained areas [16, 17]. At present, clinical features of 

CHB; alanine aminotransferase (ALT), and HBV DNA 

levels are often used to describe the extent of disease 

among CHB patients [11, 12, 17]. However, there is a 

paucity of data regarding clinical features among perinatal 

transmission CHB reproductive-aged women.  

Hence, the study aimed to describe the demographics, 

clinical features, and predictors of high HBV DNA among 

the multi-ethnic Malaysian CHB women of reproductive 

years. This is due to the need to explore alternatives to the 

HBV DNA quantification test used to determine eligibility 

for antiviral prophylaxis.  

 

MATERIALS AND METHODS 

Study design 

This was a retrospective study performed in a tertiary 

hospital in Malaysia. Medical records from the 1st of 

January 2009 to the 31st of December 2018 were screened 

and patients included through convenient sampling. The 

inclusion criteria of the study were women between 

reproductive ages of 15 to 49 years old [18], HBsAg 

seropositive on first hospital presentation and for at least 

six months after, with a one year follow up. Those that 

were excluded were patients with co-infections of other 

types of viral hepatitis or human immunodeficiency virus, 

concurrent liver diseases (e.g.: autoimmune hepatitis, 

Wilson’s disease), previous organ transplant, malignancy - 
except hepatocellular carcinoma (HCC), and patients with 

incomplete data.  

 

Ethical approval 

Ethical approval was obtained from the Medical Research 

Ethics Committee, Ministry of Health, Malaysia (ID: 

NMRR-18-3365-45185), and National University of 

Malaysia (ID: UKM PPI/111/8/JJEP-2019-091). An 

informed consent waiver was approved in view of a non-

intervention, retrospective study.  

 

Data collection 

Electronic medical records were used to systematically 

identify patients using the diagnosis keyword “Hepatitis 
B” and then filtered by gender. Patients’ demographics 
(age, ethnicity, and family history of CHB) were recorded. 

Clinical features of patients during their first presentation 

to the hepatology ward or clinic were also recorded, and 

divided into two parts: laboratory data and liver status. 

Laboratory data included serum alanine aminotransferase 

(ALT) levels (normal value ≤33 U/L, abnormal value >33 
U/L) on the first presentation to hospital, HBeAg status, 

and HBV DNA viral load (high HBV DNA when >200,000 

IU/mL) [11, 12]. Several methods were used to determine 

patients’ liver disease status as described in Table 1 [19]. 

 

Table 1: Classification of liver status [19] 

Liver Status Description 

Advanced Fibrosis 

Liver Biopsy: METAVIR scored F3 or Modified HAI F5 or 

Liver Stiffness: >9kpa (ALT 33 U/L); >12kpa (ALT >33 U/L) 

Without evidence of portal hypertension sign, irregular liver margin from radiological 

imaging or platelet counts less than 150,000. 

Liver Cirrhosis 
Liver Biopsy: METAVIR scored F4 or Modified HAI F6 or 

Liver Stiffness: >9kpa (ALT 33 U/L); >12kpa (ALT >33 U/L) 
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with evidence of portal hypertension sign, irregular liver margin from radiological imaging 

or platelet counts less than 150,000. 

Hepatocellular carcinoma Hepatocellular carcinoma confirmed by 4-phase computed tomography (CT) scan. 

None of the above Did not fill up any criteria as above 

 

Data analyses 

Statistical analyses were performed using IBM® Statistical 

Package for Social Sciences version 23.0 (SPSS, Chicago, 

IL). Numerical variables were presented using mean and 

standard deviation (SD) for normally distributed data while 

median and interquartile (IQR) ranges were additionally 

presented for non-normally distributed data. Associations 

were determined by Pearson’s chi-square test, Fischer’s 
exact Test, Mann Whitney U Test or T-test wherever 

appropriate. Predictive factors of high HBV DNA was 

assessed using univariate and multivariate logistic 

regression. Variables with a p < 0.25 in univariate logistic 

regression were included into the multivariate model [20]. 

A median split [20], was performed to categorize measured 

continuous data. For ethnicity, the Chinese population was 

set as a comparator to the non-Chinese population, as the 

former was found to be the population with the highest 

CHB prevalence. All tests were two-sided and a p<0.05 

was considered as statistically significant. 

RESULTS 

Demographics and clinical characteristics 

A total of 300 individual reproductive-aged women with 

CHB were identified. Of these, 262 were included in the 

study (Table 2). A total of 189 (72.1%) patients in their 

reproductive age were given hepatitis B treatment. Among 

these, 134 (51.1%) patients were treated on their first 

presentation to the hospital due to an active disease while 

55 (20.9%) patients were treated due to disease flare, after 

their first visit. 

 

Table 2: Demographic and clinical profile 

characteristics of the study population (n=262) 

Characteristics Value 

Age, year, median (IQR) 37.00 (12.00) 

Ethnicity, n (%)  

Chinese 146 (55.7) 

Indian 5 (1.9) 

Malay 97 (37.0) 

Other 14 (5.3) 

Family history of CHB, n (%)  

Unknown 87 (33.2) 

Known 175 (66.8) 

ALT, U/L, n (%)  

Normal (≤ 33 U/L) 98 (37.4) 

Abnormal (> 33 U/L) 164 (62.6) 

HBeAg*, n (%)  

Positive 158 (60.5) 

Negative 103 (39.5) 

HBV DNA*, IU/mL, n (%)  

HBV DNA ≤ 200,000 96 (37.5) 

HBV DNA > 200,000 160 (62.5) 

Abbreviations: IQR=Interquartile range; SD=Standard deviation 

*6 missing HBV DNA data (HBV DNA records untraceable), 1 missing 

HBeAg data (HBeAg showed “borderline” in status) 

 

Liver status 

A total of 202 patients had recorded liver status (Table 3). 

Among the remaining 202 patients with available liver 

fibrosis staging data, patients with advanced fibrosis and 

liver cirrhosis were significantly older with a median age 

of 44.0 years for both complications (advanced fibrosis, 

IQR=8, p=0.02; liver cirrhosis, IQR=10, p<0.001) 

compared to those without advanced fibrosis and liver 

cirrhosis (median age=37.0, IQR=12; median age=37, 

IQR=12, respectively). A significant association was found 

between ethnicity and incidences of cirrhosis (p=0.001). A 

posthoc analysis comparing individual ethnicities found 

that the Malay ethnicity (median=21, IQR=55.3) was 

significantly associated with cirrhosis compared to the 

Chinese (median=13, IQR=34.2, p=0.002). No other 

significant findings were observed.  

 

Table 3: Liver status of the study population (n=202) 

Liver status Value 

Liver stiffness, kpa, mean (SD) 7.51(7.32) 

Fibrosis staging, n (%)  

Advanced fibrosis 16 (7.9) 

Liver cirrhosis 38 (18.8) 

Hepatocellular carcinoma, n (%) 13 (6.4) 

Abbreviations: SD=Standard deviation 

Predictors of high HBV DNA 

A univariate and multivariate logistic regression was 

performed, in which both HBeAg positive status and 

abnormal ALT were found to be significant predictors for 

high HBV DNA levels. HBeAg positive women had a 

9.99-fold higher risk of showing high HBV DNA levels 

compared to those who were HBeAg negative (AOR=9.99; 

95% CI=5.50, 18.13; p<0.001). Women with abnormal 

ALT levels also had a 1.87-fold higher risk for a high HBV 
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DNA level compared to those with normal ALT levels 

(AOR=1.87; 95% CI=1.02, 3.45; p=0.015) (Table 4). 

 

Table 4: Predictive factors of high serum HBV DNA 

levels (n=256) 

Univariate logistic Wald (df) COR (95% CI) p-value 

Age <37 years old 13.57 (1) 2.75 (1.61, 4.72) <0.001 

Chinese ethnicity 2.22 (1) 0.68 (0.40, 1.13) 0.676 

Known family history of CHB 2.58 (1) 1.57 (0.91, 2.73) 0.108 

Abnormal ALT 5.93 (1) 1.92 (1.14, 3.24) 0.015 

HBeAg positive 58.73 (1) 
10.00 (5.56, 

18.08) 
<0.001 

Multivariate logistic Wald (df) AOR (95% CI) p-value 

Abnormal ALT 4.06 (1) 1.87 (1.02, 3.45) 0.044 

HBeAg positive 57.25 (1) 9.99 (5.50, 18.13) <0.001 

Abbreviations: CI = confidence interval; df = degree of freedom; COR = 

crude odds ratio; AOR = adjusted odds ratio 

DISCUSSION 

The incidence of CHB among reproductive-aged women 

with a known family history has often been reported, 

reflecting the common route of HBV vertical transmission 

in our region [6]. Most interesting is the larger number of 

CHB among Chinese patients, despite the ethnically Malay 

majority in Malaysia [21]. This has been similarly reported 

among Malaysians in another work, which was followed 

by the Malays and Indians [21, 22]. Such findings may 

depict that transmission remained within the same family 

and ethnicity, suggesting that it is more likely to have 

occurred perinatally, further supporting the rationale of 

focusing on MTCT prevention as an important HBV 

transmission prevention strategy, whilst reducing 

complications such as liver diseases.  

Liver complications were observed in older reproductive 

patients and among Malays. Similar trends of liver 

complications have been observed in other adult CHB 

patients [17, 23]. With advancing age, rates of 

seroconversion have been found to increase at a 10% rate 

[24]. This is concerning as HBeAg positive in the presence 

of high HBV DNA poses a high MTCT risk [25], and leads 

to patients developing liver complications requiring 

antiviral treatment, clearly observed in the current work. 

This, however, may also be due to the complicated cases 

encountered, as the study site was a national liver referral 

center in Malaysia. Interestingly, Malays had a higher 

occurrence of liver cirrhosis, although this may be due to 

other indirect contributing factors. Other established host 

and environmental risk factors for the development of liver 

cirrhosis include other viral hepatitis, non-alcoholic fatty 

liver diseases, autoimmune liver disease, and excessive 

chronic alcohol intake [26-28]. As such, further 

investigation is required to explain such an association.  

The current work demonstrated that both positive HBeAg 

and abnormal ALT levels were predictors of high HBV 

DNA levels among women of reproductive ages. Positive 

HBeAg detected in patients with high HBV DNA can 

potentially be explained by the natural course of CHB 

infection observed during the immune tolerance phase of 

CHB, a specific phase that is found primarily in patients 

with perinatal acquired HBV infection [29]. The immune 

tolerance phase is characterized by high levels of viral 

replication [30]. As the disease progress, the continued 

presence of HBeAg-positive hepatic cells will eventually 

stimulate T-cell recognition, which develops over a long 

period of time [31, 32]. Hence, patients who were infected 

perinatally can remain in the immune tolerance phase for 

an extended period, spanning from childhood to early 

adulthood [30], which is usually absent or short-lived in 

CHB infection acquired through horizontal infection [33]. 

Some patients in the current work belong to this immune 

tolerance phase as observed through their family history of 

CHB. In addition, a correlation between HBeAg and HBV 

DNA levels in treatment-native CHB Asian patients has 

previously been reported [33]. However, HBeAg 

quantification is not yet standardized nor recommended by 

guidelines. The current work is one of the first to have 

indicated a potential correlation between the recommended 

HBeAg serostatus and high HBV DNA levels in this 

specific sub-population.  

On the other hand, the rise in ALT levels may indicate 

inflammation of the liver cells, which may be caused by 

high viral loads. However, ALT abnormalities are also 

commonly associated with factors such as alcohol, drug, or 

herb-induced factors [34]. Unfortunately, due to the 

retrospective nature of the study, accurate records of other 

potential confounding factors are limited. Thus, future 

prospective studies are needed to control such confounding 

factors to further explore and confirm its predictive value. 

To that end, it should be noted that there were a few 

limitations to the study. Firstly, patients were referred to 

the liver referral center from all over the country, which 

uses different laboratory machines and assays. Bias can 

potentially occur in such cases where each individual 

laboratory may have machines of different sensitivities for 

detection and quantification of serum HBV DNA, ALT, 

and HBeAg. As this is a retrospective study, such 

discrepancies could not be avoided. Therefore, the 

generalization of the study should be done with caution. 

However, these findings are useful preliminary data that 

may guide future research of larger sample sizes and better 

study designs. Exploration of these potential alternative 

tests is particularly valuable in guiding antiviral 

prophylaxis for MTCT prevention. However, considering 

the natural course of CHB infection and the current focus 

on reproductive-aged women, these findings may only be 



International Journal of Pharmaceutical and Phytopharmacological Research (eIJPPR) | August 2020| Volume 10 | Issue 4 | Page 7-12 

Hui Fen Khoo, Predicting High HBV DNA Levels among Reproductive-Aged Chronic Hepatitis B Women    

 

11 

applicable in areas where MTCT is the main route of CHB 

transmission.  

CONCLUSION 

In conclusion, the current work indicates the potential use 

of HBeAg and ALT status as an alternative to HBV DNA 

quantification in this specific population, both of which are 

a cheaper and less labor-intensive option. This is especially 

beneficial in determining patients that require a more 

drastic approach in treatment in cases where HBV DNA 

levels may not be available.  

ACKNOWLEDGEMENTS 

We would like to thank the Director-General of Health 

Malaysia and the Deputy Director-General of Health 

Malaysia (Research & Technical Support) for their support 

and permission to publish this article. We are also grateful 

for the intellectual input on the manuscript writing from 

Dr. Lee CC, Slim River Hospital, Malaysia. Finally, we 

would like to extend our thanks to Dr. Haniza Omar, Head 

of Hepatology Department, Selayang Hospital, Malaysia; 

Rosiah Harun, Head of Pharmacy Department, Selayang 

Hospital, Malaysia and the Faculty of Pharmacy, 

University Kebangsaan Malaysia (UKM) for their support 

and approval to conduct this study. 

 

REFERENCES 
 

[1] Shakeri H, Rahmanian V, Shakeri M, Mansoorian E. 

Study Of Anti-Hbs Antibody Titer And Associated 

Factors Among Healthcare Staff Vaccinated Against 

Hepatitis B More Than Ten Years In Hospitals Of 

Jahrom In 2016. Pharmacophores. 2018; 9(1): 156-

161. 

[2] Sadeghi M, Soltani M, Etemad K, Abdollahi M, 

Sayyadi M, Barzegar M, Salehnasab C, Rahmatinejad 

Z, Rezaei M, Valadbeigi T, Hajipour M. The 

prevalence of anti HCV infection and its related 

factors in patients with Beta-Thalassemia in Shiraz-

Iran. Pharmacophores. 2018; 9(1): 80-84. 

[3] Embaby M, Shaker O, Abd El Aziz G, Rashad A, 

Yousri A. Toll like receptor 7 & 8 gene variations and 

sustained virological response in Hepatitis C Virus 

Patients treated with interferon. J. Adv. Pharm. Edu. 

Res. 2018; 8(3): 9-15. 

[4] Nazer M R, Darvishi M, Fouladvand H R. The pattern 

of antibiotic resistance of Streptococcus pneumoniae 

isolated from sputum of patients with respiratory 

infection. J. Adv. Pharm. Edu. Res. 2019; 9(S2): 121-

128. 

[5] Global health sector strategy on viral hepatitis 2016–
2021 [Internet]. World Health Organization [updated 

2018; cited 2018 October 23]. Available from: 

http://www.who.int/hepatitis/strategy2016-

2021/ghss-hep/en/. 

[6] Gambarin-Gelwan M. Hepatitis B in pregnancy, Clin 

Liver Dis, 2007,11(4):945-63. 

[7] Shimakawa Y, Yan HJ, Tsuchiya N, Bottomley C, 

Hall AJ. Association of early age at establishment of 

chronic hepatitis B infection with persistent viral 

replication, liver cirrhosis and hepatocellular 

carcinoma: a systematic review, PLoS One, 

2013,8(7):e69430. 

[8] El-Karaksy HM. Applicability and efficacy of a model 

for prevention of perinatal transmission of hepatitis B 

virus infection: Single-centre study in Egypt, World J 

Gastroentero, 2014,20(45):17075-83. 

[9] Schillie S, Walker T, Veselsky S, Crowley S, Dusek 

C, Lazaroff J, Morris SA, Onye K, Ko S, Fenlon N, 

Nelson NP. Outcomes of infants born to women 

infected with hepatitis B, Pediatrics, 

2015,135(5):e1141-7. 

[10] Lavanchy D. Hepatitis B virus epidemiology, disease 

burden, treatment, and current and emerging 

prevention and control measures, J Viral Hepat, 

2004,11(2):97-107. 

[11] del Canho R, Grosheide PM, Mazel JA, Heijtink RA, 

Hop WC, Gerards LJ, De Gast GC, Fetter WP, 

Zwijneberg J, Schalm SW. Ten-year neonatal hepatitis 

B vaccination program, The Netherlands, 1982-1992: 

Protective efficacy and long-term immunogenicity, 

Vaccine, 1997,15(15):1624-30. 

[12] Wen WH, Chang MH, Zhao LL, Ni YH, Hsu HY, Wu 

JF, Chen PJ, Chen DS, Chen HL. Mother-to-infant 

transmission of hepatitis B virus infection: 

significance of maternal viral load and strategies for 

intervention. J Hepatol, 2013,59(1):24-30. 

[13] Pan CQ, Duan Z, Dai E, Zhang S, Han G, Wang Y, 

Zhang H, Zou H, Zhu B, Zhao W, Jiang H. Tenofovir 

to prevent Hepatitis B transmission in mothers with 

high viral load. N Engl J Med, 2016, 374(24):2324-34. 

[14] Jourdain G, Ngo-Giang-Huong N, Harrison L, Decker 

L, Khamduang W, Tierney C, Salvadori N, Cressey 

TR, Sirirungsi W, Achalapong J, Yuthavisuthi P. 

Tenofovir versus placebo to prevent perinatal 

transmission of hepatitis B, N Engl J Med, 

2018,378(10):911-23. 

[15] Razavi-Shearer D, Gamkrelidze I, Nguyen MH, Chen 

DS, Van Damme P, Abbas Z, et al. Global prevalence, 

treatment, and prevention of hepatitis B virus infection 

in 2016: a modelling study, Lancet Gastroenterol 

Hepatol, 2018,3(6):383-403. 

[16] Wiersma ST, McMahon B, Pawlotsky J-M, Thio CL, 

Thursz M, Lim SG, Ocama P, Esmat G, Maimuna M, 

Bell D, Vitoria M, Treatment of chronic hepatitis B 

virus infection in resource-constrained settings: expert 

panel consensus, Liver Int, 2011,31(6):755-61. 



International Journal of Pharmaceutical and Phytopharmacological Research (eIJPPR) | August 2020| Volume 10 | Issue 4 | Page 7-12 

Hui Fen Khoo, Predicting High HBV DNA Levels among Reproductive-Aged Chronic Hepatitis B Women    

 

12 

[17] Pan CQ, Dai E, Bhamidimarri KR, Zeng Z, Yin P. 

Clinical features of chronic hepatitis B in treatment-

naive Asian patients with positive HBeAg and 

coexisting precore and/or basal core promoter 

mutations, J Clin Gastroenterol, 2017,51(3):261-7. 

[18] World Health Organization. Reproductive health 

indicators guidelines for their generation, 

interpretation and analysis for global monitoring, 

WHO, 2006,1-63. 

[19] European Association for the Study of the Liver 

(EASL). EASL-ALEH Clinical Practice Guidelines: 

Non-invasive tests for evaluation of liver disease 

severity and prognosis, J Hepatol, 2015,63(1):237-64. 

[20] Rucker DD, McShane BB, Preacher KJ. A researcher's 

guide to regression, discretization, and median splits 

of continuous variables, J Consum Psychol, 2015, 

25(4):666-78. 

[21] Population distribution and basic demographic 

characteristics 2010 [Internet] Malaysia: Department 

of Statistics Malaysia; 2011 [updated 07 May 2015; 

cited 2019 05 September]. Available from: 

https://web.archive.org/web/20140522234002/http://

www.statistics.gov.my/portal/download_Population/f

iles/census2010/Taburan_Penduduk_dan_Ciri-

ciri_Asas_Demografi.pdf. 

[22] Yap SF. Chronic hepatitis B infection in Malaysians, 

Malays J Pathol, 1994,16(1):3-6. 

[23] Mellen JS, Xia VW, Hashemzadeh M, Imagawa D, 

Jamal M, Hoefs J, Hu KQ. The clinical presentation of 

chronic hepatitis B virus infection in Asian 

Americans: a single center retrospective study, J Clin 

Gastroenterol, 2010,44(5):364-70. 

[24] Chen CJ, Yang HI. Natural history of chronic hepatitis 

B revealed. J Gastroenterol Hepatol, 2011,26(4):628-

38. 

[25] Pan CQ, Duan ZP, Bhamidimarri KR, Zou HB, Liang 

XF, Li J, Tong MJ. An algorithm for risk assessment 

and intervention of mother to child transmission of 

hepatitis B virus, Clin Gastroenterol Hepatol, 

2012,10(5):452-59.  

[26] Schuppan D, Afdhal NH. Liver cirrhosis, Lancet, 

2008,371(9615):838-51. 

[27] Suppiah S, Chow LR-M, Sazali NSB, Hassan HA 

Non-alcoholic fatty liver disease in metabolic 

syndrome patients in Serdang Hospital: Quantification 

by contrast-enhanced computed tomography, 

Malaysian J Med Health Sci, 2016,12(1). 

[28] Malik A, Cheah PL, Hilmi IN, Chan SP, Goh KL Non-

alcoholic fatty liver disease in Malaysia: a 

demographic, anthropometric, metabolic and 

histological study, J Dig Dis, 2007,8(1):58-64. 

[29] Tan A, Koh S, Bertoletti A Immune response in 

hepatitis B virus infection, CSH Perspect Med, 

2015,5(8):a021428. 

[30] Tran TT. Immune tolerant hepatitis B: a clinical 

dilemma, Gastroenterol Hepatol, 2011,7(8):511-6. 

[31] Chen MT, Billaud JN, Sallberg M, Guidotti LG, 

Chisari FV, Jones J, Hughes J, Milich DR. A function 

of the hepatitis B virus precore protein is to regulate 

the immune response to the core antigen, Proc Natl 

Acad Sci, 2004,101(41):14913-8. 

[32] Tang J, Wu ZY, Dai RJ, Ma J, Gong GZ. Hepatitis B 

virus-persistent infection and innate immunity defect: 

Cell-related or virus-related? World J Clin Cases 

2018,6(9): 233-41. 

[33] Thompson AJ, Nguyen T, Iser D, Ayres A, Jackson K, 

Littlejohn M, Slavin J, Bowden S, Gane EJ, Abbott W, 

Lau GK. Serum hepatitis B surface antigen and 

hepatitis B e antigen titers: disease phase influences 

correlation with viral load and intrahepatic hepatitis B 

virus markers, Hepatol 2010,51(6):1933-44. 

[34] Giannini EG, Testa R, Savarino V. Liver enzyme 

alteration: a guide for clinicians, CMAJ, 

2005,172(3):367-79. 

 

 


