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agement of hepatitis A is active vaccination. However, a vac-

cination program should be adapted to the regional situa-

tion, according to differing epidemiology and disease bur-

den.  Copyright © 2010 S. Karger AG, Basel 

 Introduction 

 Hepatitis A virus (HAV), a positive-strand RNA virus, 
is stable at moderate temperature and low pH, allowing 
the virus to survive in the environment and be transmit-
ted by the fecal-oral route  [1] . Although a highly effective 
and safe vaccine for hepatitis A was developed in the ear-
ly 1990s, HAV is still an important etiology of acute viral 
hepatitis worldwide. Clinical manifestations of hepatitis 
A depend on the age of the host: less than 30% of infect-
ed young children showed symptomatic hepatitis, while 
about 80% of infected adults manifest as severe acute
hepatitis with remarkably elevated serum aminotransfer-
ases  [2] .

  According to changes in socioeconomic status and im-
proved living conditions, many developing countries are 
experiencing an epidemiological shift of HAV infection, 
which has resulted in the development of many cases of 
adult hepatitis A. Recently, Korea has faced a large com-
munity-wide outbreak of hepatitis A, with a relative 
shortage of vaccine  [3] . The vaccination program for hep-
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 Abstract 

 Due to improved living conditions and subsequent changes 

in hepatitis A epidemiology, the disease burden of hepatitis 

A is increasing in many regions. Recently, Korea has faced a 

large, community-wide outbreak of hepatitis A, which has 

prompted a vaccination program. The clinical spectrum of 

hepatitis A virus infection ranges from asymptomatic infec-

tion to fulminant hepatitis. Clinical manifestations depend 

on the age of the host: less than 30% of infected young chil-

dren are symptomatic, while about 80% of infected adults 

manifest severe hepatitis with remarkably elevated serum 

aminotransferases. Fulminant hepatitis is rare, with a report-

ed incidence from 0.015 to 0.5%. Atypical manifestations in-

clude relapsing hepatitis and prolonged cholestasis, and 

complicated cases with acute kidney injury have been re-

ported. Extrahepatic manifestations, such as autoimmune 

hemolytic anemia, aplastic anemia, pure red cell aplasia, 

pleural or pericardial effusion, acute reactive arthritis, acute 

pancre atitis, acalculous cholecystitis, mononeuritis, and 

Guillain-Barré syndrome, have been rarely reported. Man-

agement of hepatitis A includes general supportive care, 

and critical decisions regarding liver transplantation await 

further studies on prognostic predictors. Fundamental man-
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atitis A is ever changing according to the increasing num-
ber of cases of fulminant hepatitis A and cases requiring 
urgent liver transplantation (LT).

  The aim of this review is to describe the clinical man-
ifestations and management of hepatitis A, including 
vaccination strategy, within the current status of hepati-
tis A in Korea.

  Hepatitis A Virus 

 HAV is a non-enveloped, single-stranded RNA virus 
classified in the Picornaviridae family and in the  Hepa-
tovirus  genus. It is stable at low pH and resistant to mod-
erate heat, allowing the virus to survive in the environ-
ment, and it can be transmitted by the fecal-oral route  [1] . 
The RNA genome of HAV is positive-sense (i.e. translat-
able), 7.5 kb in length, and consists of a large open reading 
frame with a 5 �  noncoding region (nucleotides 734–740 
form the internal ribosome entry site) and a 3 �  noncoding 
region. The aminoterminal third of the viral genome en-
codes the major capsid proteins, and the remaining two 
thirds encode nonstructural proteins largely required for 
viral replication  [4] . Viral proteins are translated and 
proteolytically processed by viral protease.

  After ingestion, virions reach the liver in the portal 
blood and are taken up by hepatocytes. In hepatocytes, 
virus particles replicate, assemble, and are secreted into 
the biliary canaliculus, from which they pass into the bile 
duct and small intestine. The enterohepatic cycles of the 
virus life cycle continue until neutralizing antibodies and 
other immune mechanisms interrupt the cycle  [1] .

  Following infection, a large number of virions shed in 
the feces, surviving on human hands and inanimate ob-
jects. Contact with a person infected with hepatitis A is 
the most common identifiable source of infection  [5] , and 
transmission by international travel, injection drug use 
 [6] , men having sex with men, and food or waterborne 
outbreaks  [7]  have been reported. The largest known ep-
idemic of hepatitis A was from consumption of contami-
nated seafood in Shanghai, China, where more than 
290,000 cases were attributable to eating raw clams  [8] .

  Clinical Manifestations of Hepatitis A 

 Typical Clinical Manifestations 
 The clinical spectrum of HAV infection ranges from 

asymptomatic infection to fulminant hepatitis. Clinical 
manifestations of hepatitis A are dependent on the age of 

the patient. In children younger than 6 years of age, about 
70% of infections are asymptomatic; in contrast, infec-
tion is usually symptomatic, with jaundice and remark-
ably high levels of serum aminotransferases, in more 
than 70% of adult patients  [9] .

  Following a 2–7-week incubation period, typical symp-
toms develop, including fever, malaise, nausea, vomiting, 
abdominal discomfort, dark urine, and jaundice. Less 
common symptoms include myalgia, pruritus, diarrhea, 
arthralgia, and skin rash. There is no evidence of chron-
ic liver disease or persistent infection after acute hepatitis 
A. However, some patients show prolonged disease or re-
lapsing disease lasting up to 6 months, with prolonged 
excretion of HAV. Laboratory tests have shown elevated 
total bilirubin (mean peak 7 mg/dl), alkaline phosphatase 
(mean peak 319 IU/l), serum aspartate aminotransferase 
of 1,754 IU/l, and alanine aminotransferase of 1,952 IU/l. 
Clinical illness and laboratory abnormalities recover 
within 2 months from onset of illness  [2] .

  Atypical Clinical Manifestations  
 Atypical manifestations following hepatitis A have 

been reported. These include relapsing hepatitis, pro-
longed cholestasis, and complicated cases with acute kid-
ney injury as well as a rare autoimmune hepatitis. Relaps-
ing hepatitis A was characterized by a biphasic peak of 
serum aminotransferase elevation with 4–7-week inter-
vals between the first and the second peak. Prolonged 
cholestatic hepatitis A was characterized by pruritus, fa-
tigue, loose stools and weight loss accompanying pro-
longed cholestasis  [9] . Compared to typical cases, pro-
longed cholestatic cases can be predicted by detection of 
plasma HAV RNA after 20 days of illness, while relapsing 
hepatitis remains unpredictable on the basis of plasma 
HAV determination  [10] . Acute kidney injury complicat-
ing nonfulminant hepatitis A was found in 1.5–4.7% of 
hepatitis A patients. Proposed mechanisms of renal dam-
age include pre-renal factors associated with anorexia, 
nausea, vomiting, diarrhea and fever as well as nephro-
toxic effects of hyperbilirubinemia, immune complex-
mediated nephritis, interstitial nephritis and (rarely) 
massive intravascular hemolysis. One study reported that 
the independent predictors for acute kidney injury devel-
opment in hepatitis A included lower hematocrit, pres-
ence of coagulopathy, high CRP concentration and high-
er peak bilirubin levels  [11] .

  Other Extrahepatic Manifestations 
 There have been rare cases of extrahepatic manifesta-

tion of hepatitis A that included autoimmune hemolytic 
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anemia, aplastic anemia, pure red cell aplasia, pleural or 
pericardial effusion, acute reactive arthritis, acute pan-
creatitis and neurologic complications, such as mono-
neuritis, mononeuritis multiplex and Guillain-Barré 
syndrome  [9] . Acalculous cholecystitis may often be com-
plicated, as illustrated by an edematous gallbladder on 
radiological images and compatible clinical findings, 
many of which manifest transiently with spontaneous
recovery.

  Fulminant Hepatitis A 
 Fulminant hepatitis is a rare complication of hepatitis 

A, with a reported incidence from 0.015 to 0.5% of hepa-
titis A cases. In one study, low serum HAV RNA levels 
and high bilirubin levels were significantly associated 
with fulminant hepatitis, which suggests that HAV-re-
lated liver failure is due to a vigorous host immune re-
sponse with a marked reduction in viral load, rather than 
a direct viral effect  [12] .

  Fujiwara et al.  [13]  reported that viral strains isolated 
from fulminant hepatitis showed relatively few nucleo-
tide substitutions in the 5 �  noncoding region when com-
pared with a considerable sequence variation in virus 
strains from nonfulminant hepatitis. Therefore, nucleo-
tide variations in the central portion of the 5 �  noncoding 
region of HAV may influence the severity of hepatitis A 
 [13] . However, a recent study from India reported no evi-
dence of HAV genome variation according to the severity 
of hepatitis, which warrants further study on the exis-
tence of HAV mutations associated with disease severity 
 [14] .

  Risk for acute liver failure is high among older adults 
with underlying chronic liver disease. LT may be neces-
sary; however, HAV-related fulminant hepatitis resolves 
spontaneously more frequently than fulminant hepatitis 
of other etiologies. Therefore, the decision to transplant 
or not to transplant is not an easy one. The US Acute 
Liver Failure Study Group reported that a prognostic in-
dex consisting of 4 presenting features (serum alanine 
aminotransferase  ! 2,600 IU/l, creatinine  1 2.0 mg/dl, in-
tubation, pressors) predicted the likelihood of LT or mor-
tality, which was better than MELD or the King’s College 
criteria  [12] .

  The Situation in Korea 
 Recently, Korea has faced a large community-wide 

outbreak of hepatitis A. According to the sentinel cases 
reported to the Korea Centers for Disease Control and 
Prevention, the total number of cases of hepatitis A has 
increased remarkably in the past 4 years. Our study of 109 

cases of hepatitis A showed a mean age of 29 years, and 
males comprised 59% of the total. The mean hospital ad-
mission period was 6.7 days, which suggests a high med-
icosocial cost  [15] .

  The number of cases of fulminant hepatitis A requir-
ing LT has also increased in Korea. Results from one 
study showed that among 35 cases of fulminant hepatitis, 
57% survived without LT, 6% died without LT, 29% sur-
vived after LT and 9% died after LT. By multiple logistic 
regression analysis, the independent prognostic factor for 
spontaneous survival was the degree of hepatic encepha-
lopathy  [16] . An interesting case of recurrent hepatitis A 
after LT for fulminant hepatitis A in transplanted liver 
has been reported  [17] .

  Pregnancy 
 Hepatitis A during pregnancy is associated with high 

risk of maternal complications and preterm labor, despite 
the relatively mild features of the disease. Significant as-
sociations were observed between preterm labor and the 
presence of both fever and hypoalbuminemia, and hepa-
titis cases were clustered in the third trimester  [18] . There 
was no evidence of mother-child transmission of hepati-
tis A virus infection, and fetal outcome was benign de-
spite prematurity. Therefore, HAV serology and maternal 
vaccination during pregnancy evaluation should be con-
sidered in areas where susceptible adult populations
exist.

  Management of Hepatitis A 

 General Supportive Management 
 There is no specific management for hepatitis A. Sup-

portive care includes adequate hydration, nutritional 
support, use of antiemetics for severe vomiting, and use 
of antipyretics for high fever. Cases complicated by ful-
minant hepatic failure, hepatic encephalopathy, and low 
factor V level were marginally related to a history of acet-
aminophen intake (p = 0.07), although it was not an in-
dependent factor for the development of fulminant hepa-
titis by multivariate analysis  [12] . Therefore, acetamino-
phen administration for control of high fever should be 
cautious during the symptomatic period of acute hepati-
tis.

  Hemolysis can be precipitated by hepatitis A, particu-
larly in patients with glucose-6-phosphate dehydroge-
nase deficiency  [19] . Moreover, red cell survival can be 
shortened. Considering that acute kidney injury or he-
molytic anemia may complicate hepatitis A, regular renal 
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function testing along with complete blood analysis 
should be performed, with availability of hemodialysis, 
due to the fact that about half of hepatitis A cases with 
acute kidney injury need hemodialysis.

  In the case of a cholestatic variant of hepatitis A, cor-
ticosteroids have been tried in the past; however, per-
sistent elevation of aminotransferase levels and viral ex-
cretion with progressive hepatic fibrosis in one patient 
treated with corticosteroids were reported. Therefore, 
corticosteroid treatment should be used with caution 
 [9] .

  Vaccination 
 Fundamental management of hepatitis A includes ac-

tive and passive immunoprophylaxis. The 4 inactivated 
hepatitis A vaccines available worldwide are safe and ef-
fective. A single dose provides excellent short-term pro-
tection for up to 2 years in young adults, and the second 
dose is important for long-term protection  [20] . Recom-
mended target populations for the hepatitis A vaccine in-
clude persons at increased risk of acquiring infection or 
of having poor prognosis after infection, such as travelers 
to high endemic areas, patients with underlying chronic 
liver disease, hemophiliacs, intravenous drug users and 
men who have sex with men.

  According to several reports, hepatitis A in patients 
with chronic liver disease has a less favorable course, al-
though not all reported series showed concordantly poor 
prognosis  [21] . However, considering the remarkably 
high levels of aminotransferase during acute hepatitis A 
infection in adults, patients with underlying chronic liver 
disease, particularly those with limited liver function, 
cannot tolerate such acute, vigorous liver injury. There-
fore, vaccination should be offered to patients with chron-
ic liver disease regardless of the etiology.

  A vaccination program should be suited to the re-
gional situation, taking into account differing epidemi-
ologies and disease burdens  [22] . Among the areas ex-
periencing an epidemiological shift in hepatitis A from 
high to intermediate endemicity, a universal toddler-
only vaccination program in Israel demonstrated high 
effectiveness, challenging the need for catch-up vacci-
nation programs  [23] . Therefore, to reduce morbidity 
and mortality caused by the recent epidemic of hepatitis 
A among young adults in Korea, universal vaccination 
of young children should be implemented as soon as 
possible. Catch-up vaccination of young adults and ad-
olescents with a single-dose vaccination  [24]  should also 
be considered, due to the current vaccine shortage in 
Korea.

  For post-exposure prophylaxis, the classical method 
was to administer immunoglobulin within 14 days after 
exposure. However, on the basis of encouraging results 
from randomized trials comparing the effect of immuno-
globulin and hepatitis A vaccine after exposure, the use 
of hepatitis A vaccine has been preferred over immuno-
globulin since 2007. Vaccine as post-exposure prophy-
laxis provides several advantages over immunoglobulin, 
including long-term protection, easy administration, and 
more abundant supply  [25] .

  Conclusion 

 HAV remains an important cause of hepatitis out-
break, as do fatal cases of fulminant hepatitis requiring 
urgent LT. According to changes in HAV epidemiology, 
the disease burden of hepatitis A has increased in many 
regions, including Korea, because hepatitis A shows more 
severe clinical manifestations in adults than in children. 
Atypical features of hepatitis A include recurrent hepati-
tis, prolonged cholestasis, acute kidney injury, hemolytic 
anemia and other extrahepatic manifestations. Manage-
ment of hepatitis A includes general supportive care and 
critical decisions regarding LT. Fundamental manage-
ment of hepatitis A includes active vaccination, and the 
vaccination program should be suited to the regional sit-
uation, according to differing epidemiologies and disease 
burdens.
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