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Background/Aims: Vaccination against hepatitis A vi-
rus (HAV) is recommended for patients with chronic 
hepatitis B (CHB), since they are potentially at an in-
creased risk of HAV-related morbidity and mortality. 
However, little is known about the adherence to these 
recommendations in the community. This study eval-
uated the current vaccination status and immunity 
against HAV among Korean military soldiers with CHB. 
Methods: We performed a prospective study of 
Korean military soldiers from August 2008 to January 
2009. We enrolled 96 soldiers with CHB on a consec-
utive basis. We assessed their vaccination history and 
the presence of anti-HAV immunoglobulin G (IgG). 
Results: The HAV vaccination rate of the soldiers en-
rolled in our study was 2% (2 of the 96 soldiers). The 
seroprevalence rates of anti-HAV IgG among military 
soldiers without a vaccination history were 0%, 50%, 
and 100% for those aged 19-29 years (n=71), 30-39 
years (n=8), and 40 years or older (n=15), respectively 
(p＜0.001). Conclusions: The HAV vaccination rate is 
very low among military soldiers. Public health efforts 
aimed at raising awareness about HAV vaccination in 
patients with CHB should be strongly encouraged. 
(Gut Liver 2010;4:207-211)
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INTRODUCTION

  Hepatitis A virus (HAV) superinfection in patients with 
chronic liver disease is associated with a potentially in-

creased risk of HAV-related morbidity and mortality as 
compared to that of patients without underlying chronic 
liver disease.1,2 Thus, for patients with chronic liver dis-
ease, HAV vaccination is recommended by the World 
Health Organization (WHO), the U.S. Centers for Disease 
Control and Prevention (CDC) and others.3-6

  Vaccination against HAV has been deemed unnecessary 
in Korea, even in high risk groups, since immunity 
against HAV has been considered almost universal in 
Korean adults.7-9 However, improvements in the socio-
economic status and general public health measures of 
Asian countries, including Korea, over the last 20 years 
has led to a shift in the seroprevalence of hepatitis A.10-13 
Recent reports from Korea suggest that Korea is in tran-
sition from a higher HAV endemic area to a lower one 
for HAV infection region, and that a growing number of 
young Korean adults are susceptible to HAV infection.8 
Currently in Korea, HAV vaccination is recommended for 
patients with chronic liver disease, and who are not im-
mune to HAV.8,10 In spite of the growing need, little is 
known about adherence to this recommendation in clin-
ical practice.
  Korea has a military draft system. Young men in their 
early 20s are required to fulfill their duty to the army; in-
fection with chronic hepatitis B (CHB) does not allow for 
exemption. Military personnel are considered to be at 
higher risk for acquiring HAV than are those in the civil-
ian population.14 Considering the rapid change in the 
HAV seroepidemiology in Korea, young soldiers with 
CHB might be at a potentially increased risk for HAV-re-
lated morbidity and mortality. Evaluation of their im-
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munity against HAV is urgently needed. Military person-
nel hail from every part of Korea. Therefore our study can 
reflect the current adherence to HAV vaccination in mili-
tary personnel through the country. 
  In this study, we evaluated current vaccination status 
against HAV among military soldiers and the suscepti-
bility to HAV infections among soldiers with CHB in the 
Republic of Korea Army. We also performed an additional 
retrospective study to ascertain the prognosis of acute 
hepatitis A infection in recent years.

MATERIALS AND METHODS

1. Current vaccination status and immunity against 
HAV

  From August 2008 to January 2009, each soldier with a 
history of hepatitis B virus infection who visited the 
Armed Forces Daejeon Hospital was interviewed and test-
ed for immunity against HAV by testing anti-HAV IgG 
(Abbott Laboratories, Wiesbaden, Germany). We excluded 
soldiers negative for hepatitis B virus surface antigen 
(HBsAg). During the study period, 101 consecutive mili-
tary soldiers were enrolled, and five soldiers were ex-
cluded since they showed negative results for HBsAg. In 
total, we analyzed 96 military soldiers with CHB on a 
consecutive basis.
  We also assessed the status of underlying liver disease 
in all participants. We classified liver disease status into 
the following categories: HBeAg positive CHB, HBeAg 
negative CHB, inactive HBsAg carrier state.15 Patients 
were classified as being in an inactive HBsAg carrier state 
if they met the following criteria; 1) HBsAg＋ ＞6 
months, 2) HBeAg−, anti HBe＋, 3) Serum HBV DNA 
＜105 copies/mL, and 4) normal serum aminotransferase 
levels. Patients with ongoing anti-viral therapy with nu-
cleoside analogue were noted and classified into the an-
ti-viral treatment group. We assessed the samples for evi-
dence of liver cirrhosis and hypersplenism, primarily us-
ing ultrasonography;16 no cases of cirrhosis were found, 
likely due to the fact that patients with liver cirrhosis are 
exempted from military service.
  An investigator blind to the result of the anti-HAV IgG 
test conducted the interviews. Participants were asked the 
following questions. 
  1. Have you heard of HAV infection? 
  2. Do you know that HAV infection can be prevented 

by vaccination?
  3. Did you receive an HAV vaccination? 
  4. Where did you grow up?
  5. What is your family income?
  The soldier’s hometowns were categorized into seven 

major administrative districts within Korea: Seoul, 
Incheon, and Gyeonggi province, Gangwon province, 
Chungcheng area (Daejeon, Chungcheongnam-do, and 
Chungchengbuk-do), Gyeongsang area (Daegu, Ulsan, 
Gyeongsangnam-do, and Gyeongsangbuk-do), Jeolla area 
(Gwangju, Jeollanam-do, and Jeollabuk-do), and Jeju 
Island. In this study, the soldiers were from Seoul 
(n=16), Gyeonggi province (n=12), Gangwon province 
(n=3), Chungcheng area (n=15), Gyeongsang area 
(n=26), Jeolla area (n=22), and Jeju Island (n=2). 
  There are many different views about what level of 
family income constitutes middle class. The World Health 
Organization suggested that a family income between 
50-150% (60-150% in European Union) of the country’s 
median family income is middle class. According to the 
data from the Korea National Statistical Office, the me-
dian value of family income in 2007 was about 2,390,000 
won/month. Therefore, we arbitrarily categorized family in-
come into three groups (low income group: ＜2,000,000 
won/month, intermediate income group: 2,000,000- 
4,000,000 won/month, high income group: ＞4,000,000 
won/month).

2. Retrospective study to ascertain the trend of 
acute hepatitis A in recent years

  The Defense Medical Information System (DEMIS) was 
reviewed to identify those individuals who had abnormal 
liver function tests results and who were admitted to the 
Armed Forces Capital Hospital from January 2000 to 
December 2008. Among these designated persons, those 
who were confirmed to have acute hepatitis A according 
to history, clinical features, laboratory data and serologic 
data (IgM antibody to HAV) were included and analyzed. 
Patients who had abnormal liver function tests results 
secondary to trauma, cholecystitis, cholangitis, liver ab-
scess, sepsis, rhabdomyolysis, heat stroke, acute hepatitis 
B, acute hepatitis C, toxic liver disease or exacerbation of 
chronic hepatitis were excluded. Severe acute hepatitis A 
was defined when prothrombin time decreased below 
40%.17

  This study was reviewed and permitted by the ROK 
(Republic of Korea) Army security division and was car-
ried out in accordance with the Helsinki Declaration.18,19

3. Statistical analysis

  Statistical analysis was performed using the Fisher’s ex-
act test to compare discrete variables, and t-test or 
Mann-Whitney test for numeric variables, as appropriate. 
To identify the factors associated with severe hepatitis A, 
multiple logistic regression analysis was performed using 
the variables with p values of ＜0.100 on the univariate 
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Fig. 2. The seroprevalence of hepatitis A virus (HAV) 
according to specific age groups in patients without a vaccina-
tion history.

Fig. 1. Awareness and vaccination rates against hepatitis A 
virus (HAV) among military soldiers with chronic hepatitis B.

analysis. More generous p value criteria were used to in-
clude characteristics with a marginal association. Analyses 
were performed using SPSS (ver. 16.0; SPSS Inc., Chicago, 
IL, USA). p＜0.05 was considered to be significant.

RESULTS

1. Baseline characteristics of military soldiers with 
CHB 

  The median age of soldiers with CHB was 21 years 
(range, 19 to 55), and all soldiers were male. Seventy- 
three (76%) soldiers were aged 19-29, eight (8%) soldiers 
were aged 30-39, and 15 (16%) soldiers were more than 
40 years of age. HBsAg was positive in all soldiers. Of 
the 96 soldiers, 34 (36%) reported that they did not 
know whether any members of their families were in-
fected with CHB. Of the 62 soldiers who knew their fam-
ily histories, 55 (89%) reported that they had a family 
member with hepatitis B virus infection, and 45 of 55 
(73%) reported that their mothers were infected with 
hepatitis B virus. Twelve were receiving antiviral therapy 
(13%), 18 (19%) were classified as HBeAg negative CHB, 
43 (45%) were classified as HBeAg positive CHB and 23 
(24%) were classified as being in an inactive HBsAg car-
rier state.

2. Awareness and vaccination status against HAV 
in soldiers with CHB

  Even though soldiers with CHB are at an potentially in-
creased risk for HAV-related morbidity and mortality, 
awareness and vaccination rates against HAV in military 
soldiers with CHB were low (Fig. 1). Only about half of 
the participants were aware of HAV, only 38% (37 of 96) 

knew a vaccine for HAV is available, and only two of the 
96 soldiers (2%) had received the vaccination. IgG an-
ti-HAV was positive in both patients (aged 19 and 21) 
with a history of HAV vaccination. Even among soldiers 
who were informed of HAV (n=55), 33% did not know 
that HAV is preventable through vaccination.

3. Seroprevalence of HAV

  The seroprevalence of IgG anti-HAV in military person-
nel without vaccination history was 20% (19 of 94). The 
seroprevalences of IgG anti-HAV were 0%, 50%, and 
100% for those aged between 19-29 years (n=71), 30-39 
years (n=8), and 40 years or older (n=15), respectively 
(Fig. 2, p＜0.001). The seroprevalence of HAV did not 
differ by geographic area (p=0.213), and family income 
was not associated with the seroprevalence of HAV 
(p=0.508).

4. Acute hepatitis A in recent years

  From January 2000 through December 2008, 134 cases 
of acute hepatitis A were entered into our database. The 
occurrence of acute hepatitis A showed an increasing 
trend: 17 cases from 2000 to 2002, 40 cases from 2003 
to 2005, and 77 cases from 2006 to 2008. There was no 
case which caused death or required liver transplantation 
and every patient recovered with only supportive care. 
  Analysis of laboratory findings disclosed that the nadir 
prothrombin time independently correlated with peak se-
rum alanine aminotransferase (ALT) level (regression co-
efficient=−0.634, p＜0.001) and lowest platelet count 
(regression coefficient=0.211, p=0.003), but was not as-
sociated with serum aspartate aminotransferase (AST) 
level or age. There were 5 cases (3.8%) with severe acute 
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Table 1. Clinical Parameters Associated with Severe Acute 
Hepatitis A

Acute 
hepatitis A 

with 
prothrombin 
time ＜40%

Acute 
hepatitis A 

with 
prothrombin 
time ≥40%

p-value

No. 5 129
Age, yr 21.8±2.0 23.7±4.6 0.336
Sex, Male:Female, (%) 4 (80):1 (20) 128 (99):1 (1) 0.074
HbsAg positive, (%) 1 (20) 1 (1) 0.074
AST, IU/L 9,489±4,655 1,435±1,821 0.018
ALT, IU/L 6,490±2,024 2,116±1,490 0.008
Bilirubin, mg/dL 11.4±5.3 8.1±6.3 0.265
Platelet, K/uL 99.2±27.3 208.3±88.3 0.007

AST, aspartate aminotransferase; ALT, alanine aminotrans-
ferase.

hepatitis A, defined by prothrombin time of less than 
40%. By univariate analysis, peak ALT, peak AST, and 
lowest platelet level were factors associated with severe 
hepatitis (Table 1). However, in this study, we found that 
there was no independent predictor of severe hepatitis ac-
cording to multivariate analysis; peak ALT (p=0.325), 
peak AST (p=0.440), and lowest platelet level (p=0.487). 
The presence of HBsAg was not an independent factor for 
acquiring severe hepatitis A in this study. Nevertheless, 
in two patients with chronic hepatitis B, one patient 
(50%) presented with severe acute hepatitis A.

DISCUSSION

  In this study, we found that (i) the current vaccination 
rate against HAV was very low among military soldiers 
with CHB, (ii) young military soldiers with CHB were 
susceptible to HAV, and (iii) the number of acute hep-
atitis A patients requiring hospitalization among military 
soldiers in Korea showed an increasing trend in recent 
years. Kang et al.20 reported 11 outbreaks of acute hep-
atitis A among young Korean soldiers from January 2000 
through December 2004. Lee et al.21 also reported an out-
break of acute hepatitis A in the army involving 67 cases 
of symptomatic cases. These findings suggest that a strat-
egy for minimizing this vaccine-preventable disease in the 
military is urgently needed.
  Currently, vaccination against HAV is recommended in 
Korea for patients with chronic liver disease, who are not 
already immune to the virus.8,10 Our study showed that 
despite the current recommendation, the vaccination rate 
for patients with CHB was very low. The reasons for 
these low rates are likely to be multifactorial, including 

patient refusal, poor compliance, lack of knowledge re-
garding HAV vaccination, or other unidentified reasons. 
We did not fully assess the reasons for the low vacci-
nation rates in our study, thus the exact cause of low 
vaccination rates are unknown. However, in our survey, 
we noted that only 38% of participants knew that there 
was a vaccination available to prevent HAV. Our survey 
suggests that public health efforts aimed at raising aware-
ness about HAV vaccination in patients with CHB is 
needed to overcome the low vaccination rate in the 
community.
  We also noticed that a substantial proportion (78%) of 
soldiers were susceptible to HAV. Among soldiers young-
er than 29 years (n=71) and without history of HAV vac-
cination, none of the soldiers was immune to HAV. Song 
et al. also reported that the seroprevalences of IgG an-
ti-HAV in patients with chronic liver disease were 0% 
and 23.1% for those less than 25 (n=14) and those be-
tween 26 and 30 years (n=13),7 respectively. Consistent 
with their report, our data clearly shows that most in-
dividuals younger than 30 years are now susceptible to 
HAV.
  Age, birthplace and family income are known factors 
that are associated with HAV infection.22,23 Song et al.13 
noticed a difference in seroprevalence with regard to geo-
graphic area, even within the city of Seoul. In our study, 
we also noticed that age was closely related to HAV 
seroprevalence. However, neither socioeconomic status 
nor place of residence was associated with prevalence of 
HAV infection in our study. Most recent reports from 
Korea showed an extremely low rate of seroprevalence in 
young adults,8,9,12,13 which suggests that these factors are 
no longer useful for predicting HAV infection in young 
adults.
  Since the seroprevalence of anti-HAV is extremely low 
in individuals younger than age 30, and is unpredictable 
according to geographic area or family income, and con-
sidering that vaccination is recommended to patients with 
chronic liver disease, a universal vaccination program may 
be applicable to young individuals with CHB. The need 
for pre-vaccination antibody testing remains controversial. 
It may be more cost-effective to offer pre-vaccination anti-
body testing to populations with a high prevalence of nat-
ural immunity to HAV, whereas universal vaccination 
may be more appropriate in populations with a low prev-
alence of immunity.24 In addition to seroprevalence data, 
the cost of serologic testing, the cost of vaccination, and 
patient compliance information, and the likelihood of oc-
currence of a clinically significant fatal HAV superinfec-
tion should also be determined in order to facilitate the 
identification of the most efficacious vaccination strategy.8 
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One effective strategy for young men with CHB might be 
a vaccination program during military recruiting or during 
military service. This strategy may provide an effective 
opportunity for every young man with CHB, since they 
have to fulfill military duty once in their lifetime.
  Our study has limitations because most individuals in 
this study were healthy young soldiers, and all were male. 
Also, during the draft, many individuals are exempted 
from military service for a variety of reasons. This may 
have caused unintentional selection bias. Lastly, the sam-
ple size of this study was relatively small. Thus findings 
in our study may not be generalized to other setting, and 
must be confirmed in larger scale studies. 
  In conclusion, despite recommendations of vaccination 
against HAV in patients with CHB, we found that the 
vaccination rates were low in clinical practice, and most 
patients were susceptible to HAV. Public health efforts 
aimed at raising awareness about HAV vaccination in pa-
tients with CHB should be strongly encouraged.
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