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Abstract
Hepatitis A virus (HAV) has some life-threatening extrahepatic complications, 
such as acute acalculous cholecystitis (AAC). We present HAV-induced AAC in 
a young female, based on clinical, laboratory, and imaging findings, and conduct 
a literature review. The patient became irritable, which progressed to lethargy, as 
well as a significant decline in liver function, indicating acute liver failure (ALF). 
She was immediately managed in the intensive care unit with close airway and 
hemodynamic monitoring after being diagnosed with ALF (ICU). The patient's 
condition was improving, despite only close monitoring and supportive treat-
ment with ursodeoxycholic acid (UDCA) and N-acetyl cysteine (NAC).
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1   |   INTRODUCTION

Hepatitis A virus (HAV), a positive-sense, single-stranded 
RNA virus in the Picornaviridae family, was discovered 
in 1976 by Feinstone and colleagues.1–3 HAV transmitted 
through person-to-person contact via the oral-fecal route 
from food and water contamination.4 Infecting around 1.4 
million cases per year globally, HAV is seen worldwide; 
nevertheless, the incidence of HAV has declined consid-
erably in countries that implementing vaccination and 
immunization.1,5,6 HAV mostly causes a self-limited infec-
tion that is usually clinically asymptomatic.7 Prodromal 
symptoms, which are more common in children than 
adults, manifest as fever, malaise, nausea, vomiting, and 
anorexia about 1 month after exposure.2 The main symp-
toms in adults include diarrhea and jaundice, while pedi-
atric infections are often asymptomatic.8

Although mostly self-limiting, HAV has several unusual 
and life-threatening hepatic manifestations and complica-
tions, such as acute liver failure, relapsing hepatitis and 
HAV-associated prolonged cholestasis.9–11 Extrahepatic 
manifestations of HAV include skin rash, acute renal fail-
ure, myocarditis, Guillain–Barre syndrome, ascites, pleu-
ral effusion, and acute acalculous cholecystitis (AAC).12–15 
AAC, a rare extrahepatic manifestation of HAV, is an acute 
inflammatory disease of the gallbladder without evidence 
of cholecystolithiasis that accounts for 5%–10% of all cases 
of acute cholecystitis.16 AAC usually manifests in criti-
cally ill patients, especially those hospitalized in the in-
tensive care unit (ICU), and is associated with several risk 
factors (e.g., fasting, total parenteral nutrition, mechanical 
ventilation, shock, and sepsis) and high mortality (around 
30%–50%).17–19 The pathogenesis of AAC is multifactorial, 
anatomical, and functional, such as gallbladder ischemia, 
cholestasis, and microbial infection.16,20

Although some patients, both children and adults, 
have been diagnosed with HAC-induced AAC around the 
world in recent years,21–24 this is the first adult case of AAC 
as a HAV complication in Iran. We present a 35-year-old 
female with no prior medical history who developed HAV-
induced AAC, liver encephalopathy, and acute liver fail-
ure (ALF), as well as a comprehensive literature review 
and discussion of the importance, challenges, and critical 
management of HAV-induced AAC.

2   |   CASE PRESENTATION

A 35-year-old white woman presented with anorexia, 
fever, nausea, nonbilious emesis, and a five-day history of 
epigastric abdominal pain. There was no history of dark 
urine and stool discoloration. She denied any history of 
previous diseases such as sexual transmitted diseases or 

malignancy, in addition to using tobacco, alcohol, and il-
licit drug. She was a housewife and had no history of con-
tact with an individual with similar symptoms. Taking 
certain medication, recent travel in the last 6 months, and 
her family history was noncontributory. The patient was 
up-to-date on all the mandatory vaccinations according to 
the national protocol.

At the admission, physical examination showed body 
temperature of 37.3∘C (axillary), heart rate of 75 beats/
minute, blood pressure of 110/75 mmHg, and an icteric 
sclera. On abdominal examination, there was severe 
tenderness in the right hypochondrium area (below the 
9th-10th rib) during inspiration (positive Murphy's sign), 
without peritoneal signs or fluid wave. There was no evi-
dence of splenomegaly and hepatomegaly on abdominal 
palpation. Skin examination revealed no evidence of char-
acteristic skin lesions.

Complete blood count (CBC) results revealed a white 
blood cell count of 3.2 × 109/liter, hemoglobin level 
of 13.3 g/dL, and platelet count is 162 × 109/liter. The 
serum level of aspartate aminotransferase (AST) was 
3665 IU/L (Normal <40 IU/L), alanine aminotransferase 
(ALT) 3036 IU/L (Normal <40 IU/L), gamma-glutamyl 
transferase (GGT) 26 IU/L (Normal <40 IU/L), and alka-
line phosphatase (ALP) 116 IU/L (Normal <206 IU/L). 
The laboratory analysis revealed hyperbilirubinemia of 
4.47 mg/dL (Normal <1.1 mg/dL) with conjugated biliru-
bin of 2.31 mg/dL. Further, the C-reactive protein (CRP) 
level was 71 mg/L. Laboratory investigations of the patient 
in the course of hospitalization are listed in Table 1.

Furthermore, on the evaluation of acute liver disease, 
the initial routine liver testing was requested, in which 
positive serologies for viral hepatitis suggested acute hep-
atitis A infection (Table 2). Serologies were detected using 
an enzyme-linked immunosorbent assay (ELISA) on a 
Roche Cobas C311 chemistry analyzer manufactured by 
HITACHI. Serum levels of antinuclear antibodies (ANA), 
anti-smooth muscle antibody (ASMA), and anti-liver kid-
ney microsomal type 1 (anti-LKM-1) antibody were all 
normal in additional studies. IgM, IgG, and heterophile 
antibodies were all negative for EBV.

Abdominal ultrasound revealed normal parenchymal 
sizes in the liver and spleen, as well as homogeneous he-
patic echotexture with no evidence of intra- and extrahe-
patic bile duct dilatation (the diameter of the common bile 
duct [CBD] was reported to be 4 millimeters). Notably, a 
distended gallbladder (red arrow in Figure 1) with a not 
mesh-like thickened wall (16 mm), positive sonographic 
Murphy's sign, as well as perivesical liquid collection 
without any calculous or sludge in gallbladder (Figure 1).

The suspected diagnosis was ACC as an extrahepatic 
complication of HAV, based on clinical, laboratory, and 
imaging findings. The patient was carefully monitored 
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and conservatively treated with intravenous fluids while 
she became irritable, which gradually led to lethargy and 
disorientation. On physical examination, she had asterixis, 
dyspraxia, slurred speech (indicating a grade 2 hepatic en-
cephalopathy), as well as a severe decline in liver function 
(indicating acute liver failure; Table 1).

With a diagnosis of ALF, she was immediately man-
aged with close airway and hemodynamic monitoring in 
the intensive care unit (ICU). To investigate the possible 
etiologies of ALF in conjunction or addition to HAV, more 
thorough laboratory studies, including autoimmune hep-
atitis markers, drug/acetaminophen screen, blood cul-
tures, other viral studies, in addition to head and abdomen 
computed tomography (CT) scanning (Table 2). The most 
likely cause of ALF, based on the results of the study, was 
HAV infection; no other findings were suggestive. A spiral 
abdominopelvic CT scan revealed a markedly thickened, 
distended (yellow arrow in Figure 2), and edematous gall-
bladder wall (blue arrow in Figure 2) with inflamed sur-
rounding fat and mild free fluid in the right side of the 
abdominopelvic cavity, similar to the previous ultrasonog-
raphy (Figure 2). In addition, consultations with intensive 
care gastroenterology specialists for metabolic parameter 
monitoring, infection surveillance, and liver biopsy were 
requested to further confirm the suggestive cause.

Nevertheless, the general condition of the patient 
was improving, and the patient became mentally alert, 
fully aware of the place and time, and able to commu-
nicate with others very well, and her asterixis was com-
pletely gone while being managed for 7 days with just 
close monitoring and supportive treatment with lactu-
lose, N-acetyl cysteine (NAC), and ursodeoxycholic acid 
(UDCA), which has an anti-inflammatory effect, inhib-
its sludge formation, and reduces biliary pain.25 Due to 
the relative recovery of the patient and the downward 
trend of the patient's liver enzymes titer, she was dis-
charged from the hospital with the recommendation 
to follow up in another 3 months. At the patient's re-
visit 3 months later, the patient did not mention any 
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T A B L E  2   Viral markers for viral hepatitis.

Viral marker Result

HAV Ab (IgM) Positive

HAV Ab (IgG) Negative

HBs Ag Negative

HBc Ab (IgM) Negative

HCV Ab Negative

HEV Ab(IgM) Negative

Abbreviations: HAV Ab, Hepatitis A virus antibody; HBc Ab, Hepatitis 
B core antibody (HBcAb); HBs Ag, Hepatitis B surface antigen; HCV Ab, 
Hepatitis C virus antibody; HEV Ab, hepatitis E virus antibody.

https://www.verywellhealth.com/men-more-at-risk-hepatitis-b-2328360
https://www.verywellhealth.com/men-more-at-risk-hepatitis-b-2328360
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clinical complaints. The serum level of liver enzymes 
had reached the normal level (Table 1). Further abdom-
inal ultrasonography 3 months after admission revealed 
that the liver was normal in size and parenchymal echo, 
that the intra- and extrahepatic ducts were normal in 
size (CBD = 4 mm), and that the gallbladder had nor-
mal wall thickness (less than 3 mm) and no calculous, 
sludge, or perivesical fluid collections (Figure 3).

3   |   DISCUSSION

AAC was first reported in 1844 by Duncan J in a fatal case of 
AAC complicating an incarcerated hernia.26 In fact, AAC 
is a type of acute cholecystitis that constitutes 5%–10% of 
all acute cholecystitis,19,27 which occurs in the setting of 
gallbladder dysfunction and often occurs in critically-ill 
patients in the ICU.19 AAC is a life-threatening state in 

F I G U R E  1   Abdominal 
ultrasonography showing distend 
gallbladder with the thickened wall with 
perivesical liquid collection without any 
calculous or sludge.

F I G U R E  2   Abdominopelvic CT 
scan showing markedly thickened and 
edematous gallbladder wall without any 
obvious signs of gallbladder stone.
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which the critical complications include necrosis and per-
foration of the gallbladder.28

Microbial infections can be one of the main causes 
of AAC.16 The most common microbial causes of AAC 
are 1. Gram-negative bacteria, such as K. bacillus, 
Salmonella spp, Brucellosis, Vibrio cholera, Coxiella 
burnetii, and leptospirosis, 2. gram-positive bacteria, 
such as E. faecalis, S. fusarium spp, Lactococcus spp, 
Proteus, and Pseudomonas, 3. viral infections, such 
as Cytomegalovirus (CMV), Epstein–Barr virus (EBV), 
Dengue virus, Human Immunodeficiency Virus (HIV), 
and viral hepatitis (A, B, C, E).16,29–44

The main clinical features of AAC are fever, nausea 
and vomiting, icterus, abdominal pain (mostly in the 
right upper quadrant), and positive Murphy's sign.27 
Laboratory investigations may show increased ALT, 
AST, ALP, total and direct bilirubin; however, normal 
levels do not rule out the disease.45 The initial AAC di-
agnosis is made clinically, which is confirmed with the 
help of abdominal ultrasound.27 The five main ultraso-
nographic diagnostic criteria of AAC are 1. gallbladder 

distention; 2. gallbladder wall thickening greater than 
3.5 mm; 3. absence of stone (no acoustic shadow) or 
sludge in the gallbladder; 4. perivesical liquid collec-
tion; and 5. absence of intra- and extrahepatic bile duct 
dilatation with a sensitivity, specificity, and accuracy 
of 88.9%, 97.8%, and 96.1%, respectively.45,46 Most AAC 
patients are candidates for percutaneous cholecystos-
tomy, a definitive treatment option with a low mortality 
rate and following cholecystectomy (except in patients 
with gallbladder perforation or gangrene). Although 
cholecystectomy may be advantageous for patients 
with low surgical risk, both treatment options may be 
successful.47–49

HAV is a rare etiology for AAC that manifests differ-
ently in pediatrics and adults. In pediatrics, most patients 
are asymptomatic, although infection usually is symptom-
atic in adults.50 After an incubation period of 15–50 days, 
typical symptoms include fever, malaise, nausea, vomit-
ing, abdominal pain, dark urine, and jaundice appear.51,52 
HAV is usually self-limiting and improves with support-
ive treatments such as hydration, antiemetics for severe 
vomiting, and antipyretics for high fever.53 However, the 
potential complications of HAV are ascites, pleural effu-
sion, sinus bradycardia, renal failure, hepatic necrosis and 
fulminating hepatitis, and AAC.12,14,46

HAV-induced AAC is rare with only 28 reports from 
1992 to 2022 consisted of a total 71 patients in the liter-
ature; of these patients, 44 (61.9%) were under 18 years 
old and 27 (31.8%) were over 18 years old (Table 3). The 
incidence of HAV-induced AAC in the adult population 
is less than pediatrics, and it is mostly seen in the devel-
oping and endemic areas of HAV27,71 we found that the 
youngest patient was 2.5-year-old and the most elderly 
was 81-year-old.60,65 HAV-induced AAC can lead to gall-
bladder perforation, cholangitis, pleural effusion, as-
cites, acute pancreatitis, and co-infection with various 
microorganisms.

The case presented here is a 35-year-old female pa-
tient with no prior medical history who developed clin-
ical signs and symptoms consistent with HAV-induced 
AAC, which was confirmed by elevated liver function 
tests (LFT), positive serology (HAV IgM +), and ab-
dominal ultrasonography. Despite being monitored and 
treated conservatively, our patient developed hepatic en-
cephalopathy, and acute liver failure (ALF), as indicated 
by worsening LFT. Thus, she went under critical care as 
well as consultation and investigation for further etiol-
ogies of ALF. However, with just close monitoring and 
supportive treatment (without performing any surgery 
or liver transplant), the patient responded, and her gen-
eral condition improved.

The most important educational point of this 
study is that although HAV infection is typically an 

F I G U R E  3   Abdominal ultrasonography 3 months after 
admission demonstrated a gallbladder with normal wall thickness 
(less than 3 mm) without acalculous, sludge, and perivesical fluid 
collection.



6 of 10  |      SALAJEGHEH et al.

T
A

B
L

E
 3

 
R

ev
ie

w
 o

f t
he

 a
ge

, c
ou

nt
ry

, m
ai

n 
cl

in
ic

al
 p

re
se

nt
at

io
n,

 a
ss

oc
ia

te
d 

co
m

pl
ic

at
io

ns
, a

nd
 tr

ea
tm

en
t m

od
al

iti
es

 o
f p

at
ie

nt
s w

ith
 a

ca
lc

ul
ou

s c
ho

le
cy

st
iti

s d
ue

 to
 v

ir
al

 h
ep

at
iti

s A
 

pu
bl

is
he

d 
in

 th
e 

lit
er

at
ur

e.

A
ut

ho
r

Y
ea

r
A

ge
G

en
de

r
M

ai
n 

cl
in

ic
al

 p
re

se
nt

at
io

n
A

ss
oc

ia
te

d 
co

m
pl

ic
at

io
ns

T
re

at
m

en
t

C
ou

nt
ry

Bl
ac

k 
an

d 
M

an
n.

14
19

92
6-

ye
ar

-o
ld

M
al

e
N

A
N

A
Su

rg
er

y
U

K

M
ou

ra
ni

 e
t a

l.12
19

94
68

-y
ea

r-
ol

d
M

al
e

Fe
ve

r, 
N

/V
C

ho
la

ng
iti

s
Su

rg
er

y
U

SA

C
ift

ci
 e

t a
l.54

20
01

7-
ye

ar
-o

ld
M

al
e

A
bd

om
in

al
 p

ai
n,

 ic
te

ru
s, 

dy
sp

ne
a

Pl
eu

ra
l e

ffu
si

on
Su

rg
er

y
Tu

rk
ey

O
za

ra
s e

t a
l.13

20
03

28
-y

ea
r-

ol
d 

A
nd

 
20

-y
ea

r-
ol

d
M

al
e

A
bd

om
in

al
 p

ai
n 

da
rk

 u
ri

ne
N

O
C

on
se

rv
at

iv
e 

th
er

ap
y

Tu
rk

ey

D
al

gi
c 

et
 a

l.55
20

05
11

-y
ea

r-
ol

d
Fe

m
al

e
A

bd
om

in
al

 p
ai

n,
 fe

ve
r, 

N
/V

N
O

C
on

se
rv

at
iv

e 
th

er
ap

y
Tu

rk
ey

Ba
sa

r e
t a

l.56
20

05
19

-y
ea

r-
ol

d
Fe

m
al

e 
(p

re
gn

an
t)

N
/V

, f
at

ig
ue

N
O

C
on

se
rv

at
iv

e 
th

er
ap

y
Tu

rk
ey

Bo
uy

ah
ia

 e
t a

l.57
20

08
14

-y
ea

r-
ol

d
M

al
e

A
bd

om
in

al
 p

ai
n 

fe
ve

r
N

O
C

on
se

rv
at

iv
e 

th
er

ap
y

Tu
ni

si
a

M
el

er
o 

Fe
rr

er
 e

t a
l.58

20
08

39
-y

ea
r-

ol
d

Fe
m

al
e

A
bd

om
in

al
 p

ai
n,

 fe
ve

r, 
ja

un
di

ce
N

O
Su

rg
er

y
Sp

ai
n

de
 S

ou
za

 e
t a

l.46
20

09
16

-y
ea

r-
ol

d
M

al
e

A
bd

om
in

al
 p

ai
n 

Fe
ve

r, 
N

/V
N

O
C

on
se

rv
at

iv
e 

th
er

ap
y

Br
az

il

A
rr

ou
d 

et
 a

l.59
20

09
11

-y
ea

r-
ol

d
M

al
e

A
bd

om
in

al
 p

ai
n 

fe
ve

r, 
N

/V
N

O
C

on
se

rv
at

iv
e 

th
er

ap
y

M
or

oc
co

Su
re

sh
 e

t a
l.60

20
09

2.
5-

ye
ar

-o
ld

Fe
m

al
e

A
bd

om
in

al
 p

ai
n,

 fe
ve

r, 
da

rk
 u

ri
ne

N
O

C
on

se
rv

at
iv

e 
th

er
ap

y
In

di
a

Er
de

m
 e

t a
l.61

20
10

12
-y

ea
r-

ol
d

M
al

e
Fe

ve
r, 

ic
te

r, 
N

/V
Pl

eu
ra

l e
ffu

si
on

 a
sc

ite
s

C
on

se
rv

at
iv

e 
th

er
ap

y
Tu

rk
ey

A
rc

an
a 

et
 a

l.34
20

11
14

-y
ea

r-
ol

d
M

al
e

A
bd

om
in

al
 p

ai
n,

 fe
ve

r, 
ic

te
r, 

N
/V

A
cu

te
 p

an
cr

ea
tit

is
C

on
se

rv
at

iv
e 

th
er

ap
y

Pe
ru

H
as

os
ah

 e
t a

l.62
20

11
13

-y
ea

r-
ol

d
Fe

m
al

e
Fe

ve
r, 

ic
te

r, 
N

/V
N

O
C

on
se

rv
at

iv
e 

th
er

ap
y

Sa
ud

i 
A

ra
bi

a

H
er

ek
 e

t a
l.63

20
11

9-
ye

ar
-o

ld
M

al
e

A
bd

om
in

al
 p

ai
n 

fe
ve

r, 
N

/V
N

O
C

on
se

rv
at

iv
e 

th
er

ap
y

Tu
rk

ey

Pr
as

ha
nt

h 
et

 a
l.64

20
12

12
-y

ea
r-

ol
d

Fe
m

al
e

A
bd

om
in

al
 p

ai
n 

N
/V

N
O

C
on

se
rv

at
iv

e 
th

er
ap

y
In

di
a

K
ay

a 
et

 a
l.45

20
13

31
-y

ea
r-

ol
d

Fe
m

al
e

A
bd

om
in

al
 p

ai
n 

N
/V

N
O

C
on

se
rv

at
iv

e 
th

er
ap

y
Tu

rk
ey

C
uk

 e
t a

l.65
20

14
81

-y
ea

r-
ol

d
Fe

m
al

e
Fe

ve
r, 

ic
te

r
Pe

rf
or

at
ed

 A
C

C
Su

rg
er

y
D

en
m

ar
k

A
ld

ag
hi

 e
t a

l.66
20

15
5-

ye
ar

-o
ld

M
al

e
A

bd
om

in
al

 p
ai

n 
Ic

te
r

N
O

C
on

se
rv

at
iv

e 
th

er
ap

y
Ir

an

Bu
ra

 e
t a

l.67
20

15
C

as
e 

se
ri

es
 o

f 1
8 

pa
tie

nt
s

M
al

e 
&

 F
em

al
e

A
bd

om
in

al
 p

ai
n

N
O

C
on

se
rv

at
iv

e 
th

er
ap

y
Po

la
nd

G
ho

sh
 e

t a
l.68

20
17

4-
ye

ar
-o

ld
Fe

m
al

e
Fe

ve
r, 

ic
te

r
Pl

eu
ra

l e
ffu

si
on

 
Sa

lm
on

el
la

 
pa

ra
ty

ph
i A

 
co

-in
fe

ct
io

n

C
on

se
rv

at
iv

e 
th

er
ap

y
In

di
a

D
al

ai
 e

t a
l.21

20
18

3-
ye

ar
-o

ld
Fe

m
al

e
A

bd
om

in
al

 p
ai

n 
Fe

ve
r

Pl
eu

ra
l e

ffu
si

on
 a

sc
ite

s
C

on
se

rv
at

iv
e 

th
er

ap
y

In
di

a

O
rm

ar
sd

ot
tir

 e
t a

l.22
20

18
C

as
e 

se
ri

es
 o

f 4
 

pa
tie

nt
s

M
al

e 
&

 F
em

al
e

A
bd

om
in

al
 p

ai
n 

N
/V

N
O

la
te

r e
le

ct
iv

e 
su

rg
er

y
Ic

el
an

d



      |  7 of 10SALAJEGHEH et al.

asymptomatic and self-limited disease, it can be associ-
ated with serious complications. With prompt diagno-
sis of AAC, consideration of rare microbial causes such 
as viral hepatitis such as HAV, and implementation of 
close monitoring and conservative therapy, serious com-
plications can be prevented; even in young adult pa-
tients with no prior medical history who presented to 
the hospital with HAV-induced AAC, which is usually 
self-limiting but can quickly progress to hepatic enceph-
alopathy and ALF.

4   |   CONCLUSION

AAC is one of the rare extrahepatic manifesta-
tions caused by HAV, in which a person experiences 
worsening abdominal pain, progressive decline in 
liver function, hepatic encephalopathy, and ALF. The 
combination of clinical, laboratory, and imaging infor-
mation enables the detection of HAV-induced AAC. 
Considering the possibility of HAV-induced AAC 
can be vital to manage such a rarely described condi-
tion and to prevent the critical and life-threatening 
complications associated with this condition, such as 
necrosis and perforation of the gallbladder. Future re-
search should focus more on the relationship between 
HAV-induced AAC and other co-infections, such as 
EBV and CMV.
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