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I. Background.





Bộ y tế, Hướng dẫn chẩn đoán, điều trị viêm gan vi rút B. QĐ 1740, ngày 16-6-2026



Objectives:

(1) Determine the prevalence of HBV serologic subgroups identified by the 
triple test, particularly iAHBc, among individuals in Southern Vietnam;

(2) Assess the associations of HBsAg positivity, anti-HBc positivity, and 
iAHBc with age and sex;

(3) Examine the associations between HBV serologic subgroups and both 
liver fibrosis severity and HCC risk, thereby providing evidence to inform 
the potential inclusion of anti-HBc in HBV screening programs in Vietnam. 
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- In this cross-sectional study, individuals attending routine health check-ups at MEDIC Medical 
Center, Ho Chi Minh City (January 2023–December 2025), were simultaneously tested for 
HBsAg, anti-HBs, and anti-HBc; those with hepatitis C virus infection were excluded.

- Participants were classified into five serologic groups: at risk (all negative), vaccine-induced 
immunity (anti-HBs only), resolved infection (anti-HBs and anti-HBc positive, HBsAg negative), 
iAHBc (anti-HBc only), and current infection (HBsAg positive).

- Liver fibrosis was staged by FibroScan (F0–F4), and HCC was ascertained from clinical 
records.

- Distributions across sex, age, and serologic subgroups were compared using chi-square tests.

- Multivariable logistic regression estimated prevalence odds ratios (PORs) and 95% confidence 
intervals (CIs) for associations of serologic subgroups with age, sex, liver fibrosis, and HCC.

- Significance level was set at α = 0.05, with analyses performed in R version 4.6.0.

II. Methods.
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III. Results & Discussions.



Table 1: Characteristics of 118,141 subjects in the study
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*Continuous variable summarized as Mean (SD) and compared using Wilcoxon rank sum test; Categorical variable 
summarized as n (%) and compared using Chi-squared test; P-value <0.05 denotes significant difference 

Overall 
N = 118,141

Female
N = 65,573

Male
N = 52,568

p-value*

100% 55.5% 44.5%

Age (mean, SD) 44 ± 14 45 ± 14 43 ± 14 <0.001

<20 3,689 (3.1%) 1,752 (2.7%) 1,937 (3.7%) <0.001

20-29 15,962 (13.5%) 8,749 (13.3%) 7,213 (13.7%)

30-39 26,162 (22.1%) 13,746 (21.0%) 12,416 (23.6%)

40-49 30,041 (25.4%) 16,459 (25.1%) 13,582 (25.8%)

50-59 25,212 (21.3%) 14,521 (22.1%) 10,691 (20.3%)

60+ 17,075 (14.5%) 10,346 (15.8%) 6,729 (12.8%)

HBsAg <0.001

HBsAg (-) 110,753 (93.7%) 62,116 (94.7%) 48,637 (92.5%)

HBsAg (+) 7,388 (6.3%) 3,457 (5.3%) 3,931 (7.5%)

Anti-HBs <0.001

Anti-HBs (-) 51,869 (43.9%) 28,359 (43.2%) 23,510 (44.7%)

Anti-HBs (+) 66,272 (56.1%) 37,214 (56.8%) 29,058 (55.3%)

Anti-HBc total <0.001

Anti-HBc (-) 65,985 (55.9%) 38,134 (58.2%) 27,851 (53.0%)

Anti-HBc (+) 52,156 (44.1%) 27,439 (41.8%) 24,717 (47.0%)

HCC diagnosis 179 (0.15%) 49 (0.07%) 130 (0.25%) <0.001

FibroScan <0.001

F0-F1 15,818 (77.3%) 6,590 (77.6%) 9,228 (77.0%)

F2 2,279 (11.1%) 883 (10.4%) 1,396 (11.7%)

F3 1,377 (6.7%) 621 (7.3%) 756 (6.3%)

F4 993 (4.9%) 396 (4.7%) 597 (5.0%)

Unknown 97,674 57,083 40,591



Table 2: HBV infection status based on triple panel testing, stratifying by gender
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Triple panel
Total Female Male

p-value*
N=118141 N=65573 N=52568

At risk
HBsAg (−)

Anti-HBs (−)
Anti-HBc (−)

37288 (31.6%) 21474 (32.7%) 15814 (30.1%) <0.0001

Vaccine-induced 
immunity

HBsAg (−)
Anti-HBs (+)
Anti-HBc (−)

28697 (24.3%) 16660 (25.4%) 12037 (22.9%) <0.0001

Resolved HBV 
infection

HBsAg (−)
Anti-HBs (+)
Anti-HBc (+)

37412 (31.7%) 20481 (31.2%) 16931 (32.2%) <0.0001

iAHBc
HBsAg (−)

Anti-HBs (−)
Anti-HBc (+)

7356 (6.2%) 3501 (5.3%) 3855 (7.3%) <0.0001

Total HBsAg (+) HBsAg (+) 7388 (6.3%) 3457 (5.3%) 3931 (7.5%) <0.0001

*Chi-squared test for comparing distribution between male and female. P-value <0.05 denotes significant difference.



Distribution of HBV infection statuses, based on the combinations of three sero-markers
(HBsAg, anti-HBs, and anti-HBc Total), in Ho Chi Minh City, Vietnam. 

Trang N.D.P. et al. Establishing baseline framework for hepatitis B virus micro-elimination in Ho Chi Minh City, 
Vietnam – a community-based seroprevalence study. www.thelancet.com Vol 30 January, 2023

14,674 participated 
in the study.



Kết quả xét nghiệm sử dụng bộ 3 xét nghiệm HBsAg, anti-HBs, anti-HBc tổng số 

Chúng tôi sử dụng phương pháp nghiên cứu mô tả cắt ngang để khảo sát thực trạng chỉ định xét nghiệm HBsAg, anti-HBs, 

anti-HBc tại Bệnh viện Đại học Y Hà Nội.

Kết quả cho thấy từ năm 2020 - 2022 đã có 306.115 người được chỉ định xét nghiệm sàng lọc VGB tại Bệnh viện Đại học Y Hà 
Nội.

Trong đó, tỷ lệ được làm đủ bộ 3 xét nghiệm HBsAg, anti-HBs, anti-HBc tổng số là 0,29%. 

Nguyễn Thị Ngọc Lan et al. TẠP CHÍ NGHIÊN CỨU Y HỌC 171 (10) - 2023



The seroprevalence of HBV markers among male and female students. 

A total of 568 students of Da Nang University were enrolled in the study in 2018.
The prevalence of HBsAg, anti-HBs and anti-HBc was 4.2% (24/568), 30.4% (173/568), and 17.6% (100/568), 
respectively 

Olga V. Kalinina et al. Scientific Reports | (2025) 15:21589 



Phân loại tình trạng nhiễm và miễn dịch qua bộ 3 xét nghiệm

Tỷ lệ xét nghiệm HBsAg Dương tính của các
nhóm đối tượng nghiên cứu

N. T. Hang et al. / Vietnam Journal of Community Medicine, Vol. 67, Special Issue 5, 212-216

Trong tổng số 45433 mẫu, có 2666 mẫu HBsAg dương tính (5,87%) và 42767 
mẫu âm tính (94,13%).

Nam giới ghi nhận tỷ lệ HBsAg dương tính cao hơn nữ (7,32% so với 4,71%), sự 
khác biệt có ý nghĩa thống kê (p < 0,001).

Tỷ lệ dương tính thấp nhất ở nhóm <18 tuổi (0,43%), trong khi cao nhất ở nhóm 
46–60 tuổi (7,53%) và >60 tuổi (7,48%), sự khác biệt có ý nghĩa (p < 0,001)



Table 3: HBV infection status based on triple panel testing, stratifying by age groups

*Chi-squared test for comparing distribution between male and female. P-value <0.05 denotes significant difference.
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Triple panel
<20

(N=3689)
20-29

(N=15962)
30-39

(N=26162)
40-49

(N=30041)
50-59

(N=25212)
60+

(N=17075) p-value*

Age (years, 
SD)

16.90 ± 2.64 24.89 ± 2.82 34.71 ± 2.82 44.46 ± 2.86 54.21 ± 2.80 66.16 ± 5.46 <0.0001

Male (yes)
1937 (52.5%) 7213 (45.2%) 12416 (47.5%) 13582 (45.2%) 10691 (42.4%) 6729 (39.4%) <0.0001

At risk
HBsAg (−)

Anti-HBs (−)
Anti-HBc (−)

2144 (58.1%) 8255 (51.7%) 10279 (39.3%) 8558 (28.5%) 5246 (20.8%) 2806 (16.4%) <0.0001

Vaccine-
induced 
immunity

HBsAg (−)
Anti-HBs (+)
Anti-HBc (−)

1369 (37.1%) 5644 (35.4%) 7340 (28.1%) 6906 (23.0%) 4787 (19.0%) 2651 (15.5%) <0.0001

Resolved 
HBV infection

HBsAg (−)
Anti-HBs (+)
Anti-HBc (+)

68 (1.8%) 1303 (8.2%) 6248 (23.9%) 10650 (35.5%) 11103 (44.0%) 8040 (47.1%) <0.0001

iAHBc
HBsAg (−)

Anti-HBs (−)
Anti-HBc (+)

20 (0.5%) 157 (1.0%) 673 (2.6%) 1679 (5.6%) 2309 (9.2%) 2518 (14.7%) <0.0001

Current HBV 
infection

HBsAg (+) 88 (2.4%) 603 (3.8%) 1622 (6.2%) 2248 (7.5%) 1767 (7.0%) 1060 (6.2%) <0.0001



Figure 1. Prevalence of different serological patterns across age subgroups .

Pham et al. Poster 2226. AASLD TLM  2026, Denver, CO



Từ tháng 7/2014 đến tháng 07/2015.

Tỷ lệ nhiễm vi rút viêm gan B: tỷ lệ HBsAg (+) là 9%; tỷ lệ anti HBc 
(+) là 50,7%; .Tỷ lệ HBsAg (+) cao nhất ở độ tuổi 40 - 49 (27,3%).



Distribution of HBV infection statuses, based on the combinations of three sero-markers
(HBsAg, anti-HBs, and anti-HBc Total), in Ho Chi Minh City, Vietnam. 

Trang N.D.P. et al. Establishing baseline framework for hepatitis B virus micro-elimination in Ho Chi Minh City, 
Vietnam – a community-based seroprevalence study. www.thelancet.com Vol 30 January, 2023

14,674 participated in the study.



Kết quả sàng lọc VGB dựa vào các xét nghiệm HBsAg, anti-HBs, anti-HBc

Nguyễn Thị Ngọc Hân et al. TẠP CHÍ Y DƯỢC LÂM SÀNG 108, Tập 20 - Số 2/2025 

Nghiên cứu mô tả cắt ngang, hồi cứu trên 186.270 người được chỉ định xét nghiệm HBsAg, anti-HBs, anti-HBc tại Bệnh viện TƯQĐ 108 năm 2023. 

Tỷ lệ được làm xét nghiệm HBsAg đơn độc là 98,25%, tỷ lệ được làm đủ bộ 3 xét nghiệm HBsAg, anti HBs, anti-HBc tổng số là 0,09%. Tỷ lệ người có HBsAg 
dương tính là 8,5%, trong đó, nhóm tuổi 46 - 60 có tỷ lệ mắc cao nhất (9,8%), nam giới có tỷ lệ cao hơn nữ giới với tỷ lệ nam/nữ = 1,36 (p < 0,001).

Dựa vào kết quả bộ 3 xét nghiệm, chúng tôi ghi nhận có 32,77% số người đã từng phơi nhiễm HBV. 



Phân loại tình trạng nhiễm và miễn dịch qua bộ 3 xét nghiệm

Tỷ lệ xét nghiệm HBsAg Dương tính của các
nhóm đối tượng nghiên cứu

N. T. Hang et al. / Vietnam Journal of Community Medicine, Vol. 67, Special Issue 5, 212-216

Trong tổng số 45433 mẫu, có 2666 mẫu HBsAg dương tính (5,87%) và 42767 
mẫu âm tính (94,13%).

Nam giới ghi nhận tỷ lệ HBsAg dương tính cao hơn nữ (7,32% so với 4,71%), sự 
khác biệt có ý nghĩa thống kê (p < 0,001).

Tỷ lệ dương tính thấp nhất ở nhóm <18 tuổi (0,43%), trong khi cao nhất ở nhóm 
46–60 tuổi (7,53%) và >60 tuổi (7,48%), sự khác biệt có ý nghĩa (p < 0,001)
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Table 4: Comparison of the distribution of iAHBc and at-risk populations by 
FibroScan report and HCC

*Groups were compared using Chi-squared tests. For FibroScan, only those with a FibroScan report (n=20,467) were included in the analysis. P-value <0.05 
denotes significant difference. 

Compared with the at-risk group, the iAHBc group showed markedly higher advanced fibrosis prevalence (F3–F4: 
21.9% vs. 9.3%).

FibroScan (N=20,467)

F0-1 F2 F3-4 p-value*

At-risk (N=4413) 3612 (81.85%) 390 (8.84%) 411 (9.31%) <0.001

iAHBc (N=2011) 1270 (63.15%) 300 (14.92%) 441 (21.93%)

HCC (N=118,141)

Non-HCC HCC

At-risk (N=37,288) 37269 (99.95%) 19 (0.05%) <0.001

iAHBc (N=7356) 7317 (99.47 %) 39 (0.53%)
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Table 5: Association of HBsAg positivity, Anti-HBc positivity, and iAHBc with age and sex.

*Logistic regression model adjusted for sex and age subgroups. POR: prevalence odds ratio. P-value <0.05 denotes significant difference.

- In multivariable analysis, men had higher odds of HBsAg, anti-HBc, and iAHBc positivity than women (POR = 1.47, 1.39, and 
1.55, respectively; p<0.001).

- Relative to age <20 years, HBsAg positivity peaked at 40–49 years (POR=3.41; 95%CI 2.77-4.26), whereas anti-HBc and iAHBc 
increased monotonically, reaching PORs of 45.16 and 33.85, respectively, at ≥60 years.

HBsAg (+) Anti-HBc (+) iAHBc

Age POR (95% CI) p-value* POR (95% CI) p-value* POR (95% CI) p-value*

<20 1.00 1.00 1.00

20-29 1.65 (1.33-2.09) <0.001 3.04 (2.60-3.58) <0.001 1.88 (1.21-3.09) 0.007

30-39 2.76 (2.24-3.46) <0.001 9.92 (8.53-11.60) <0.001 4.96 (3.26-8.00) <0.001

40-49 3.41 (2.77-4.26) <0.001 19.51 (16.8-22.82) <0.001 11.24 (7.44-18.09) <0.001

50-59 3.21 (2.60-4.02) <0.001 31.71 (27.28-37.10) <0.001 19.41 (12.85-31.24) <0.001

60+ 2.85 (2.30-3.58) <0.001 45.16 (38.80-52.91) <0.001 33.85 (22.41-54.47) <0.001

Sex

Female 1.00 <0.001 1.00 <0.001 1.00 <0.001

Male 1.47 (1.40-1.54) 1.39 (1.36-1.43) 1.55 (1.48-1.63)
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Table 6: Association between different serology status and risk of having HCC, stratified by sex.

Total# Male Female

POR (95% CI) POR (95% CI) POR (95% CI)

At risk 1.00 1.00 1.00

Resolved HBV infection 0.97 (0.57-1.71) 0.99 (0.51-2.09) 0.98 (0.41-2.47)

iAHBc 2.77 (1.59-4.98)** 2.85 (1.43-6.05)* 2.90 (1.11-7.84)*

Current HBV infection 9.91 (6.05-17.0)** 11.62 (6.29-23.53)** 7.17 (3.05-18.05)**

Vaccine-induced 
immunity

0.48 (0.20-1.06) 0.52 (0.16-1.43) 0.43 (0.09-1.48)

# Logistic regression model adjusted for sex and age groups. POR: prevalence odds ratio. *p-value <0.01, **p-value <0.001. P-value <0.05 denotes significant difference.

Compared with the at-risk group, the iAHBc group showed markedly higher odds of HCC (POR=2.77; 95%CI 
1.59-4.98), second only to current HBV infection (POR=9.91; 95%CI 6.05-17.0). This pattern was consistent 
in both sexes.



Factors may contribute to the cirrhosis risk in

HBsAg-negative/HBcAb-positive population

Shuai-Wen Huang et al. Infect Dis Ther (2022) 11:1901–1916 



Shuai-Wen Huang et al. Infect Dis Ther (2022) 11:1901–1916 



Won Sohn et al. American Journal of 
Gastroenterology 118(1):p 95-104, January 2023.

A cohort study comprised 609,299 Korean adults 
who underwent hepatitis B serologic markers, as 
a part of health examination. Liver-related and 
liver cancer mortality were determined using the 
National Death Records. 



Association between anti-HBc positivity and hepatocellular carcinoma in 
HBsAg-negative subjects with chronic liver disease. A meta-analysis 

Coppola et al. Medicine (2016) 95:30 



IV. Conclusions 

- To our knowledge, this is the largest study in Vietnam to apply a triple HBV 
serologic testing panel.

- The prevalence of current HBV infection in Southern Vietnam was 6.3%, and 6.2% 
of participants had iAHBc — a subgroup that would likely be missed by the 
conventional two-marker screening approach.

- Importantly, iAHBc was associated with 2.77-fold higher odds of HCC and a 
substantially higher prevalence of advanced fibrosis (F3–F4) compared with triple-
seronegative individuals, indicating that this serologic profile is not clinically benign.

- These findings support consideration of the triple-marker panel for routine HBV 
screening in Vietnam 
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