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Abstract

Against the background of hepatitis prevention and control in
Belgium, an important focus is on healthcare and occupational
medicine settings. Most Belgian healthcare workers in training
are administered a combined hepatitis A/B vaccine by occupa-
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tional health services.

A female healthcare trainee presented herself to her General
Practitioner (GP) with general fatigue after receipt of the first
two doses (0, 1, 6 months scheme) of her vaccination course.
Serum Aspartate Aminotransferase (AST), Alanine Amino-
transferase (ALT), Gamma-Glutamyl Transferase (GGT), and
Alkaline Phosphatase (ALP) concentrations were severely
elevated, while Total Bilirubin (TBIL) and Lactate Dehydroge-
nase (LDH) levels both fell within the normal range. The pa-
tient was Anti-HAV Immunoglobulin M (IgM) and Immunoglob-
ulin G (IgG) positive, and HBV surface Antigen (HBsAg) and
Anti-HBV core antigen (Anti-HBc) negative. Her serum An-
ti-HBs concentration mounted to 302 |U/l. Anti-HCV antibody
concentrations were below the detection limit. It was originally
assumed that the patient was HAV-infected due to hepatitis A
vaccine failure. Additional blood examination, performed be-
fore the third vaccine dose was administered, revealed the oc-
currence of Anti-HEV IgM and IgG. Consensus was reached
that the initial Anti-HAV IgM and IgG levels were due to vac-
cination, while a coinciding HEV infection resulted in fatigue,
high ALT and AST levels, and Anti-HEV IgM and IgG positivity.

HEV is the most common cause of acute hepatitis worldwide.
Since autochthonous HEV infection is becoming more fre-

GP: General Practitioner; AST: Aspartate Aminotransferase;
ALT: Alanine Aminotransferase; GGT: Gamma-Glutamyl
Transferase; ALP: Alkaline Phosphatase; TBIL: Total Biliru-
bin; LDH: Lactate Dehydrogenase; HAV: Hepatitis A Virus;
HBV: Hepatitis B Virus; HCV: Hepatitis C Virus; HEV: Hep-
atitis E Virus; Anti-HAV IgM: IgM Antibody to HAV; Anti-HAV
IgG: IgG Antibody to HAV; HBsAg: HBV surface Antigen;
Anti-HBs: Antibody to HBsAg; Anti-HBc: Antibody to HBV
core antigen; Anti-HCV: Antibody to HCV; Anti-HEV IgM:
IgM Antibody to HEV; Anti-HEV IgG: IgG Antibody to HEV

Introduction

Hepatitis E Virus (HEV) is a small non-enveloped vi-
rus with a positive-sense, single-stranded 7.2 kb RNA
genome, first recognized in the early 1980s [1]. HEV
belongs to the Hepeviridae, a family consisting of two
genera: Pescihepevirus, infecting trout, and Orthohepe-
virus, infecting mammals and avians. Viral variants in-
fecting humans belong to the species Orthohepevirus
quent and can easily be overlooked in occupational medicine A, a member of the genus Orthohepevirus. There are

and general practices, serological testing for hepatitis E de- currently eight Orthohepevirus A genotypes identified
serves special attention in comparable circumstances. [2,3].
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HEV is the most common cause of acute hepatitis
worldwide. Every year there are an estimated 20 mil-
lion HEV infections, over 3 million symptomatic cases,
and 60,000 HEV-related deaths [4,5]. HEV is endemic in
many developing countries where it causes substantial
morbidity. In these countries, the virus, particularly gen-
otypes 1and 2, is transmitted primarily by the faeco-oral
route and is associated with both sporadic infections
and epidemics in areas of poor sanitation and weak
public health infrastructures. In industrialized countries
HEV infections were traditionally thought to occur only
in individuals who had become infected when travelling
in areas where the virus is endemic.

Zoonotic spread of the virus is considered a possi-
bility for genotypes 3 and 4, since different groups of
mammals, such as pigs, cows, sheep, goats, rodents,
and non-human primates have been shown to be sus-
ceptible to infection. Genotype 3 is mostly present in
industrialized countries, and genotype 4 in Asian coun-
tries [6]. Person-to-person transmission of any type is
probably uncommon [5]. It has been estimated that at
least one third of the world population, mainly persons
living in Africa, Asia, Central America, and the Middle
East has ever been infected.

Genotypes 5 and 6 infect wild boars, and genotypes
7 and 8 infect camels [7]. Genotype 7 has been isolat-
ed from a solid organ transplant patient who consumed
camel meat and milk [8].

HEV infection is rarely detected in young children.
Young- to middle-aged adults appear to be most sus-
ceptible, and antibody prevalence increases with age.
As for the clinical importance of HEV infection, it must
be pointed out that most HEV-infected people recover
completely. The overall case fatality rate is about 1%.
However, several population groups are at increased
risk.

Firstly, HEV genotypes 1 and 2 are highly dangerous
for pregnant women, who are at risk of serious illness
and mortality. In the third trimester of pregnancy, mor-
tality rates can be as high as 10-30%. It is not yet clear
if genotypes 3 and 4 have the same impact on pregnant
women, but European studies [9] suggest that this is
not the case. Secondly, HEV infection potentially leads
to decompensation and mortality in people with pre-ex-
isting chronic liver disease. Thirdly, HEV infection has
been shown to be associated with a range of neurolog-
ical syndromes including Guillain-Barré [4]. And fourth-
ly, in contrast to the situation in developing countries,
an increasing number of cases progressing to chronic
hepatitis and chronic liver disease are being reported
in developed countries. Those at risk are mainly people
on immunosuppressive treatment following solid organ
transplants. So, if HEV is occupationally transmitted,
this would have some serious consequences for differ-
ent groups of workers [6].
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Data from studies conducted during the past decade
have greatly shifted our knowledge on the epidemiolo-
gy of HEV. Recently it has been shown that contrary to
previous beliefs, hepatitis E is also an endemic disease
in several developed countries [10-12] as evidenced
by reports of high Anti-HEV IgG levels in healthy indi-
viduals and an increasing number of non-travel relat-
ed HEV cases [13]. Moreover, a porcine reservoir and
growing evidence of zoonotic transmission have been
reported in these countries [14]. Accumulating evidence
surrounding cases of HEV infection in these countries
suggest that they are due to autochthonous (i.e. locally
acquired) viral strains, nearly always classified as viral
genotype 3. In a recent study of around 3500 subjects
with suspected hepatitis from Scotland, the frequency
of detection of HEV was over 31 times higher than that
of HAV, confirming that HEV is an increasingly important
cause of acute hepatitis [15]. However, in these low-en-
demicity areas, studies have shown that men are more
frequently positive than women, and particularly that
those in animal care occupations, such as pig breeders,
veterinarians, or slaughterhouse personnel, are statisti-
cally more frequently positive for Anti-HEV antibodies
[16]. The true global burden of hepatitis E disease is un-
known and many aspects of the epidemiology in, e.g.,
European countries remain to be elucidated [17,18].
This is particularly so for the possibility of HEV being an
occupational infection in pig workers [6].

Against the background of hepatitis prevention and
control in Belgium, an important focus is on healthcare
and occupational medicine settings. Hepatitis B vacci-
nation for Belgian Healthcare Workers (HCWs), includ-
ing those in training, is mandatory since 1999. Initially,
a monovalent vaccine used to be givenina0, 1, 2, 12
months scheme before or shortly after a trainee started
his or her education. Later on, the hepatitis B vaccine
was in the majority of cases replaced by a combined
hepatitis A/B vaccine, administered in a 0, 1, 6 months
scheme.

Methods and Results

A female first-year student nurse, aged 48, went to
see her General Practitioner (GP) on March 15 of her
first year, with complaints of general fatigue, but no
other, specific symptoms of disease. She reported no
history of previous or current contact with animals
(particularly pigs), no contact with water during recent
flooding or no recent travel in a developing country. An
occupational physician had administered her first and
second doses of hepatitis A/B vaccine (Twinrix Adult’,
GlaxoSmithKline Biologicals, Rixensart, Belgium), 3 and
2 months before, (on December 17 and January 26,
resp). Her GP ordered a blood examination, which yield-
ed a number of abnormal liver values (normal range be-
tween brackets), including Aspartate Aminotransferase
(AST): 243 mU/ml (0-30 mU/ml); Alanine Aminotrans-
ferase (ALT): 535 mU/ml (0-30 mU/ml); Gamma-Glutamyl
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Table 1: Summary of patient data and test results.

Patient: Female first-year student nurse, aged 48
Month 1 First hepatitis A/B vaccine dose administered
Month 2 Second hepatitis A/B vaccine dose administered
Month 3 First examination (GP setting), yielding:

1) Clinical symptoms: General fatigue.

2) Elevated liver enzyme values (AST, ALT, GGT, and ALP).
3) HAV, HBV, and HCV serology: Anti-HAV IgM and Anti-HAV IgG: Positive; HBsAg: Negative; Anti-HBs: 302 [U/l;

Anti-HBc and Anti-HCV: Negative.
Month 6

1) Clinical symptoms: Resolved.

Second examination (occupational medicine setting), yielding:

2) Normal liver enzyme values (AST, ALT, GGT, and ALP).
3) HAV, HBV, and HCV serology: Anti-HAV IgM: Negative; Anti-HAV IgG: Positive; HBsAg: Negative; Anti-HBs:

505 IU/I; Anti-HBc and Anti-HCV: Negative.

4) HEV serology: Anti-HEV IgM and Anti-HEV IgG: Positive.

Month 6 Third hepatitis A/B vaccine dose administered

Transferase (GGT): 240 mU/ml (0-38 mU/ml); and Alka-
line Phosphatase (ALP): 593 mU/ml (64-300 mU/ml). Se-
rum concentrations of Total Bilirubin (TBIL) and Lactate
Dehydrogenase (LDH) both fell within the normal range.
Serological results for Hepatitis A Virus (HAV), Hepatitis
B Virus (HBV), and Hepatitis C Virus (HCV) included: An-
ti-HAV IgM (IgM Antibody to HAV): Positive; Anti-HAV
IgG (IgG Antibody to HAV): Positive; HBsAg (HBV surface
Antigen): Negative; Anti-HBs (Antibody to HBsAg): 302
IU/I; Anti-HBc (Antibody to HBV core antigen): Negative;
and Anti-HCV (Antibody to HCV): Negative (Table 1).

An additional blood examination was performed as
ordered by the occupational physician at the time the
third hepatitis A/B vaccine dose was planned to be ad-
ministered, i.e. at month 6 (June 16). The liver enzyme
values AST, ALT, GGT, ALP had all dropped below the
Upper Limits of Normal (ULNs). The serological results
were as follows: Anti-HAV IgM: Negative; Anti-HAV IgG:
Positive; HBsAg: Negative; Anti-HBs: 505 IU/|; Anti-HBc:
Negative; and Anti-HCV: Negative. In contrast with the
first examination, also HEV serological parameters were
determined. Both Anti-HEV IgM (IgM Antibody to HEV)
and Anti-HEV IgG (IgG Antibody to HEV) levels proved
to be positive (Table 1). Tests were performed by the
Belgian National Reference Centre for Measles, Mumps,
Rubella, and Viral Hepatitis. A first screening for An-
ti-HEV IgM and IgG was done with IgM/IgG recom Well
ELISA (Mikrogen GmbH, Neuried, Germany). Positive re-
sults were confirmed with the immunoblot recomblot
IgM/1gG (Mikrogen GmbH, Neuried, Germany).

At the time the trainee received her third vaccina-
tion dose (month 6), she showed no longer any clinical
symptoms and had apparently recovered very well from
her infection.

Discussion

Severely elevated levels of AST, ALT, GGT, and ALP
point to liver damage, possibly due to a viral infection.
HBV infection could be excluded in this case, since at
the two mentioned occasions HBsAg was negative, An-
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ti-HBs levels were highly above the protection threshold
(10 1U/1), and Anti-HBc was negative. This combination
of results indicates immunity against hepatitis B due
to vaccination [19]. The patient was not currently nor
previously HCV infected either, since Anti-HCV was and
remained negative.

At first sight, HAV infection could be ruled out as
well, since the student had received two vaccine dos-
es and primary HAV vaccine failure is very rare [20,21].
The combined results of the clinical and blood examina-
tion (fatigue, elevated liver enzyme values, Anti-HAV
IgM and IgG positivity), however, seemed to contradict
this assumption. On the other hand, both Anti-HAV IgM
and IgG positivity can indeed be linked to vaccination
only. Vaccine-induced Anti-HAV IgM has been described
by several authors, in varying proportions of vaccinees
and up to several months after the primary course was
completed [21], while achieving high IgG levels is one
of the main objectives of vaccination. Also, the timing
of Anti-HAV IgG appearance is normal in the case under
consideration, since it has been shown that full protec-
tion against HAV infection is generally reached after the
second vaccine dose [21].

The student’s reported fatigue could have had a
multitude of causes. But, if vaccination is sufficient to
explain the appearance of Anti-HAV IgM and IgG, what
was then the cause of the severely elevated liver values?
There is no way to explain them as a consequence of
vaccination; there are described examples of increased
ALT and AST levels in healthy individuals after HAV vac-
cination, but the elevations are qualified as slight, e.g.,
1.5 times above the ULN, and transient (back to normal
three months after vaccination) [22]. It is clear that the
levels measured on March 15 (18 and 8 times the ULN,
for ALT and AST, resp), were much too high to fit with-
in this scheme. Hence, at that moment, the provisional
diagnosis was HAV infection and hepatitis A vaccine fail-
ure, a rare condition that has been documented [20,21].

Serious liver damage can, except by viral hepatitis,
also be caused by a large number of drugs and substanc-
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es; examples are acetaminophen taken in overdoses,
fluoxetine (e.g., Prozac®, Eli Lilly and Company, India-
napolis, USA), statins [23], diclofenac (e.g., Voltaren®,
Novartis International AG, Basel, Switzerland) in 0.5%
of all cases [24], and certain herbal remedies. Finally, a
rather small proportion of patients on Highly Active An-
tiretroviral Therapy (HAART) show signs of hepatotoxic-
ity, illustrated by ALT elevations more than 10 times the
ULN [25]. The anamnesis of our patient, and the further
clinical course, however, did not point to any of the po-
tential causes of liver injury listed above. Alcohol abuse
could probably be ruled out, since we found an AST/ALT
ratio of about 0.45, while a ratio greater than 2 is con-
sidered characteristic in alcoholic hepatitis [26].

The second series of observations (June 16) changed
the whole picture. The originally measured Anti-HAV
IgM level had turned negative over time, as could have
been expected and confirming that it had been caused
by vaccination. Most importantly, however, both the
observed Anti-HEV IgM and IgG levels are consistent
with HEV infection. Infection probably occurred short-
ly before the first blood examination and explains the
fatigue and the severely elevated liver enzyme values
measured at that time. And although Anti-HEV IgM and
IgG levels were not measured in parallel, it is rather safe
to assume that both of them had been positive in the
first series of observations as well.

Some caution is generally needed regarding the perfor-
mance of Anti-HEV assays. It has been shown by others
[27] that frequently used tests for HEV detection show
clear differences in diagnostic sensitivity. That is the
reason why we applied two different tests to confirm
the positivity of HEV IgM and IgG results.

How and where our patient had been infected remains
unclear; her case history contained no illuminating answers
in this respect. She had no reported history of travelling to
specific developing countries where HEV is a leading cause
of acute viral hepatitis. Neither had she been exposed to
potential zoonotic HEV transmission from, e.g., pigs in pig
farms [28]. Also, because the observations were originally
made in a clinical and occupational medicine context rath-
er than in a research setting, neither molecular diagnosis
(HEV RNA/RT-PCR) nor genotyping were possible. It re-
mains therefore unclear by which viral genotype the stu-
dent nurse had been infected.

Conclusions

In the discussed case, transient Anti-HAV IgM positiv-
ity, persistent Anti-HAV IgG positivity, HBsAg negativity,
and persistent Anti-HBs positivity were due to hepatitis
A/B vaccination, while a coinciding HEV infection result-
ed in fatigue, high ALT and AST levels, and Anti-HEV IgM
and IgG positivity.

Clinicians should appreciate that HEV infection can
easily be overlooked in occupational medicine settings
and in general practice. One should consider HEV infec-
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tion while dealing with each new hepatitis patient, espe-
cially because in a case as ours the originally observed
characteristics were compatible with HAV infection in
a hepatitis A vaccine non-responder. In such cases, re-
newed serological testing for HAV at a later stage, com-
bined with HEV testing, is therefore worth considering.
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