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1.   Hepatitis A
Sven Pitchke, Heiner Wedemeyer

Epidemiology

Hepatitis A virus (HAV) infections occur worldwide, either sporadically 
or in epidemic outbreaks (Van Damme 2023). An estimated 1.4 million cases 
of HAV infections occur each year. HAV is usually transmitted and spread 
via the fecal-oral route (Lemon 1985). Thus, infection with HAV occurs 
predominantly in areas of lower socio-economic status and reduced hygienic 
standards, especially in developing, tropical countries. Not surprisingly, 
a study investigating French children confirmed that travel to countries 
endemic for HAV is indeed a risk factor for anti-HAV seropositivity (Faillon 
2012). But hepatitis is not only a travel disease, but also endemic in countries 
of the western world. In industrialised countries like the US or Germany 
the number of reported cases has decreased markedly in the past decades, 
according to official data published by the Centers for Disease Control and 
Prevention (CDC, Atlanta, USA) and the Robert Koch Institute (RKI, Berlin, 
Germany) (Figure 1). This decrease is mainly based on improved sanitary 
conditions and anti-HAV vaccination. Vaccination programmes have also 
resulted in fewer HAV infections in various endemic countries including 
Argentina, Brazil, Italy, China, Russia, Ukraine, Spain, Belarus, Israel and 
Turkey (Hendrickx 2008).

Despite of the overall decrease in the frequency of hepatitis A in 
industrialised countries HAV outbreaks still occur. For example, HAV 
outbreaks have been described both in Europe and the US that were linked 
to frozen berries (Guzman Herrador 2014, Fitzgerald 2014) or imported 
pomegranate arils (Collier 2014). 

HAV is  transmitted fecal-orally either by person-to-person contact or 
ingestion of contaminated food or water. Usually HAV infection is restricted 
to humans and hepatitis A is no zoonosis. However, recently experimental 
HAV infection of pigs has been demonstrated (Song 2015, Migueres 2021).

Five days before clinical symptoms appear, the virus can be isolated 
from the feces of patients (Dienstag 1975). The hepatits A virus stays 
detectable in the feces up to two weeks after the onset of jaundice. Fecal 
excretion of HAV up to five months after infection can occur in children 
and immunocompromised persons. A recent study from Brasil evaluated 
the risk of household HAV transmission within a cohort of 97 persons from 
30 families (Rodrigues-Lima 2013). Person-to-person transmission was 
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CD8 T cells have also been described, potentially contributing to resolution 
of infection (Schulte 2011). A failure to maintain these HAV-specific T cell 
responses could increase the risk for relapsing hepatitis A.

Figure 1. Number of reported cases of HAV infections in Germany over the last two decades 
(Source: Robert Koch Institut through 04/2023)

Diagnosis of acute HAV infection is based on the detection of anti-HAV 
IgM antibodies or HAV RNA. The presence of HAV IgG antibodies can 
indicate acute or previous HAV infection. HAV IgM and IgG antibodies also 
become positive early after vaccination, with IgG antibodies persisting for 
at least two to three decades after vaccination. Available serological tests 
show a very high sensitivity and specificity. Recently, a study from Taiwan 
revealed that HIV-infected patients develop protective antibody titres 
after HAV vaccination less frequently than healthy controls (Tseng 2012). 
In addition a study examining the immune response to HAV vaccination 
in 282 HIV-infected patients (Mena 2013) demonstrated that male sex or 
HCV coinfection were associated with lower response rates. The clinical 
relevance of these findings needs to be investigated in further studies. 

A large study investigatied 183 adolescents (age 15- 16 years) who had 
initiated a two-dose HAV vaccination at age of 6, 12 or 15 months. Within 
these subgroups patients who got the vaccine during the earlier childhood 
at an age of 6 months and patients who got passively transferred maternal 
anti-HAV antibodies but were vaccinated at month 12 or 15 had a lower 
likelihood of carrying anti-HAV antibodies at the age of 15 or 16 years 
(Spradling 2015). This study demonstrates that HAV vaccination should 
not be vaccinated against HAV before 12 months of age, which is in line 
with the US recommendations. Delayed seroconversion may occur in 
immunocompromised individuals, and testing for HAV RNA should be 
considered in immunosuppressed individuals with unclear hepatitis. HAV 

seen in six cases indicating a relevant risk for relatives of patients with 
hepatitis A. On the other hand, there was no evidence of HAV transmission 
in another incident by an HAV-infected foodhandler in London (Hall 2014). 
Further studies are necessary to evaluate the use of HAV vaccination of 
relatives at risk in this setting. 

Risk groups for acquiring an HAV infection in Western countries are 
health care providers, military personnel, psychiatric patients and men 
who have sex with men. Parenteral transmission by blood transfusion 
has been described but is a rare event. Mother-to-fetus transmission has 
not been reported (Tong 1981). Distinct genetic polymorphisms including 
variants in ABCB1, TGFB1, XRCC1 may be associated with a susceptibility to 
HAV (Zhang 2012).Regarding the severity of HAV infections an uncommon 
phenomenon has been described: it has been shown that the number of 
reported HAV infections in the USA decreased from 6 cases/ 100000 in 1999 
to 0.4 cases/ 100000 in 2011 while the percentage of hospitalisations due 
to hepatitis A increased from 7.3% to 24.5% indicating that hepatitis A is 
getting rare but is causing still severe courses, particularly in elderly and 
patients with underlying liver diseases (Ly 2015). 

Virology and diagnostics

Hepatitis A is an inflammatory liver disease caused by infection with 
the hepatitis A virus (HAV) (Van Damme 2023). HAV is a single-stranded 
27 nm non-enveloped, icosahedral RNA virus, which was first identified 
by immune electron microscopy in 1973 (Feinstone 1973). The virus belongs 
to the hepadnavirus genus of the Picornaviridae. Recent structure-based 
phylogenetic analysis placed HAV between typical picornavirus and insect 
picorna-like viruses (Wang 2014). HAV uses host cell exosome membranes 
as an envelope which leads to protection from antibody mediated 
neutralisation (Feng 2013). Of note, only blood but not bile HAV shows host-
derived membranes.

Seven different HAV genotypes have been described, of which four are 
able to infect humans (Lemon 1992).

The positive-sense single-stranded HAV RNA has a length of 7.5 kb and 
consists of a 5’ non-coding region of 740 nucleotides, a coding region of 2225 
nucleotides and a 3’ non-coding region of approximately 60 nucleotides. 

Acute hepatitis A is associated with a limited type I interferon response 
(Lanford 2011), which may be explained by cleavage of essential adaptor 
proteins by an HAV protease-polymerase precursor (Qu 2011). A dominant 
role of CD4+ T cells to terminate HAV infection has been established in HAV 
infected chimpanzees (Zhou 2012). However, in humans strong HAV-specific 
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Figure 2. Possible courses of HAV infection

Most infections in children are either asymptomatic or unrecognised, 
while 70% of adults develop symptomatic hepatitis A with jaundice and 
hepatomegaly. 

The incubation time ranges between 15 and 49 days with a mean of 
approximately 30 days (Koff 1992). Initial symptoms are usually non-
specific and include weakness, nausea, vomiting, anorexia, fever, abdominal 
discomfort, and right upper quadrant pain (Lednar 1985). As the disease 
progresses, some patients develop jaundice, darkened urine, uncoloured 
stool and pruritus. The prodromal symptoms usually diminish when 
jaundice appears. 

Approximately 10% of infections take a biphasic or relapsing course. 
In these cases the initial episode lasts about 3-5 weeks, followed by a 
period of biochemical remission with normal liver enzymes for 4-5 weeks. 
Relapse may mimic the initial episode of the acute hepatitis and complete 
normalisation of ALT and AST values may take several months. (Tong 1995). 
A recent investigation in two HAV-infected chimpanzees demonstrated 
that the CD4 count decreased after clinical signs of hepatitis A disappeared 
(Zhou 2012). Eventually an intrahepatic reservoir of HAV genomes that 
decays slowly in combination with this CD4 response may explain the 
second phase of disease, but further observations on human patients are 
required to verify this. 

Cases of severe fulminant HAV infection leading to hepatic failure occur 
more often in patients with underlying liver disease (Patterson 2020). 
Conflicting data on the course of acute hepatitis A have been reported 

RNA testing of blood and stool can determine if the patient is still infectious. 
However, it has to be kept in mind that various in-house HAV RNA assays 
may not be specific for all HAV genotypes and thus false negative results 
can occur. 

Elevated results for serum aminotransferases and serum bilirubin can 
be found in symptomatic patients (Tong 1995). ALT levels are usually higher 
than serum aspartate aminotransferase (AST) in non-fulminant cases. 
Increased serum levels of alkaline phosphatase and gamma-glutamyl 
transferase indicate a cholestatic form of HAV infection. The increase 
and the peak of serum aminotransferases usually precede the increase of 
serum bilirubin. Laboratory markers of inflammation, like an elevated 
erythrocyte sedimentation rate and increased immunoglobulin levels, can 
also frequently be detected. 

Recently within a small pilot study, examining 10 patients with acute 
hepatitis A, saliva of HAV infected patients has been shown to contain HAV 
RNA in 8/10 (80%) and anti HAV IgM in 10/10 (100%) (Armado Leon 2014). 
The relevance of this finding and the potential value of testing of saliva 
needs to be studied in larger cohorts.

Natural process and surveillance

The clinical course of HAV infection varies strongly, ranging from 
asymptomatic, subclinical infections to cholestatic hepatitis or life-
threatening fulminant liver failure (Figure 2) (Van Damme 2023).
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household contact with HAV. In this study none of the patients who received 
immunoglobulins developed acute hepatitis A in contrast to some  patients 
who received the vaccine. The study revealed that HAV vaccination post-
exposure might be a sufficient option in younger patients (<40 years) while 
older patients (>40 years) might benefit from immunglobulins (Whelan 
2013). The disease usually takes a mild to moderate course, which requires 
no hospitalisation, and only in fulminant cases is initiation of symptomatic 
therapy necessary. Prolonged or biphasic courses should be monitored 
closely. HAV may persist for some time in the liver even when HAV RNA 
becomes negative in blood and stool (Lanford 2011), which needs to be kept 
in mind for immunocompromised individuals. Acute hepatitis may rarely 
proceed to acute liver failure; liver transplantation is required in few cases. 
In the US, 4% of all liver transplantations performed for acute liver failure 
were due to hepatitis A (Ostapowicz 2002). In a cohort of acute liver failures 
at one transplant centre in Germany approximately 1% of patients suffered 
from HAV infection (Hadem 2008). The outcome of patients after liver 
transplantation for fulminant hepatitis A is excellent. Timely referral to 
liver transplant centres is therefore recommended for patients with severe 
or fulminant hepatitis A.
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