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ABSTRACT
Objective:	To	study	the	frequency	of	gallstone	disease	in	patients	with	hepatitis	C	virus	infection.
Study	Design:		Descriptive	cross	sectional	study	design.

st stPlace	and	Duration	of	Study:	From	1 	March	2019	to,	31 	December	2019	at	Department	of	Medicine	and	
Radiology	of	Pakistan	Railway	Hospital	Rawalpindi
Materials	and	Methods:	A	total	of	200	subjects	were	selected	through	non	probability	consecutive	sampling	
from	medical	In-patient	and	Out-patient	Department.	They	were	screened	for	hepatitis	C	virus	(HCV)	infection	
by	 anti-HCV	 antibodies	 test	 by	 enzyme	 linked	 immunosorbant	 essay	 (ELISA).	 They	were	divided	 into	 two	
groups.	HCV	positive	and	HCV	negative	groups	with	100	participants	in	each	group.	The	study	subjects	were	
sent	to	Radiology	Department	for	detection	of	gall	stones	by	abdominal	ultrasound.	The	data	was	obtained	
from	each	participant	regarding	demographic	and	clinical	variables	and	analyzed	using	SPSS	version21.
Results:	 	HCV	positive	patients	had	significantly	higher	frequency	of	gallstones	(12.5%)	compared	with	HCV	
negative	patients	 (4.5%).	Higher	percentage	of	males	had	gallstones	 in	HCV	positive	group.	Cirrhosis	was	
present	in	52%	of	HCV	infected	patients.
Conclusion:	The	HCV	infection	is	associated	with	increased	risk	of	gallstone	disease.	
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transmitted	 mostly	 through	 unsterile	 medical	
equipment	 and	 injections.	 HCV	 infection	 is	 more	
prevalent	in	intravenous	(IV)	drug	abuser	and	human	

5
immunodeficiency	 virus	 (HIV)	 positive	 patients. 	
Hepatitis	 C	 virus,	 a	 major	 cause	 of	 chronic	 liver	

6	
disease	 increases	 the	 risk	of	gall	 stone	 formation,
and	 several	 explanations	 have	 been	 suggested	 for	
the	 possible	 link	 between	 the	 two.	 HCV	 impairs	
gallbladder	motility	and	mucosal	function	that	might	

7,	8
contribute	to	gallstone	formation. It	may	be	due	to	
direct	 HCV	 infection	 of	 gallbladder	 as	 HCV	
ribonucleic	acid	(RNA)	has	been	traced	in	gallbladder	

9epithelium	on	autopsy. 	HCV	nonstructural	protein	
leads	to	fatty	liver	by	altering	lipid	metabolism	thus	

10	promoting	cholesterol	lithogenesis. 	Evidence	in	the	
current	literature	states	that	HCV	infected	patients	
develop	 gallstone	 even	without	 cirrhosis	 and	 at	 a	

6,11
younger	 age. 	 They	 are	 more	 prone	 to	 have	

11,	12multiple	gallstones	and	bile	duct	stones.
So	dissimilarity	exists	in	clinical	pattern	of	gallstone	
disease	 with	 or	 without	 HCV	 infection.	 The	
correlation	between	HCV	infection	and	cholelithiasis	
should	be	explored	further.	The	prevalence	of	HCV	is	

13	 	
high	 in	 Pakistan,	 almost	 5%. This	 will	 build	 up	
further	if	we	do	not	put	forward	efforts	on	modes	of	
transmission	 and	 virus	 behavior.	 There	 is	 added	

Introduction
Gallstone	disease	affects	almost	20%	of	adults,	two	
to	three	times	more	common	in	females	with	peak	
incidence	at	more	than	forty	years	of	age.	Majority	
patients	 are	 asymptomatic	 but	 more	 than	 20%	

1
present	with	biliary	 symptoms	and	complications. 	
Cholelithiasis	 highly	 prevalent	 because	 of	 rising	
trend	 in	 obesity	 and	 modifiable	 life	 style	 factors.	
Factors	increasing	the	risk	are:	infection,	high	body	
mass	index,	pregnancy,	birth	control	pills,	hereditary,	
diabetes,	 liver	disease,	rapid	weight	 loss,	smoking,	
lack	 of	 exercise,	 diet	 rich	 in	 red	 meat	 and	

2hydrogenated	 fat. 	 Factors	decreasing	 the	 risk	are:	
3

Intake	of	fruits	and	vegetables. 	
4	Worldwide	HCV	has	infected	almost	3%	population, 	
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financial	burden	on	hospitals	due	to	gallstones	and	
related	 complications.	 The	 beneficial	 effect	 of	
prevention	of	transmission	and	eradication	of	HCV	
infection	 by	 effective	 drugs	 lowers	 the	 risk	 and	
reduces	 associated	 morbidity	 and	 mortality.	
Community	 based	 epidemiological	 data	 from	
Pakistan	 is	scarce	on	this	association.	Studying	the	
link	 between	 gallstones	 formation	 and	 hepatitis	 C	
infection	will	create	awareness	about	magnitude	of	
problem	in	our	population.	So	early	recognition	will	
accomplish	better	outcome.
Our	 study	 aimed	 to	 compare	 the	 frequency	 of	
gallstones	in	patients	with	hepatitis	C	virus	infection	
to	patients	who	are	HCV	negative.

Materials	and	Methods	
A	descriptive	cross	sectional	study	was	carried	out	
involving	200	patients.	It	was	performed	at	Medicine	
and	 Radiology	 departments	 of	 Pakistan	 Railway	
Hospital	Rawalpindi	from	March	2019	to	December	
2019.	All	patients	were	included	from	outdoor	and	in	
patients	department	of	Hospital	using	consecutive	
non-probability	sampling.	 	They	were	split	into	two	
equal	groups	(100	each)	depending	on	the	presence	
of	 anti-HCV	 antibodies.	 Both	 HCV	 positive	 and	
negative	 individuals	 were	 referred	 for	 ultrasound	
abdomen	for	detection	of	gall	stones.	The	patients	
who	were	HIV,	Hepatitis	B	surface	Antigen	positive,	
having	 sickle	 cell	 disease,	 alcoholic	 liver	 disease,	
chronic	 liver	 disease	 other	 than	 HCV,	 thalassemia	
and	 malignancy	 were	 excluded.	 The	 Institutional	
Ethical	 Review	 Committee	 of	 Riphah	 University	
permitted	to	study.	We	took	informed	consent	from	
all	participants	before	enrollment.
A	 brief	 history	 and	 examination	 was	 done.	
Information	about	age,	sex,	parity,	oral	contraceptive	
use/	 estrogen	 replacement	 therapy,	 heredity,	
diabetes,	 hypertension,	 hyperlipidemia	 and	
voluntary	weight	loss	in	last	one	year	was	recorded	
on	 structured	 performa.	 All	 participants	 were	
investigated	for	blood	sugar,	serum	cholesterol	levels	
and	body	mass	index	(BMI)	was	calculated.	The	HCV-
positive	group	was	further	investigated	for	bilirubin,	
prothrombin	 time,	 serum	albumin	 levels.	Cirrhosis	
was	diagnosed	on	aggregate	of	clinical,	radiological	
(surface	 nodularity,	 coarse	 echo	 texture,	 enlarged	

14	
portal	 vein	 splenomegaly	 and	 ascites )	 and	
biochemical	criteria.	Child-pugh	score	was	calculated	
for	assessment	of	cirrhosis	severity.

Ultrasound	 (US)	 was	 done	 by	 single	 trained	
radiologist.	 US	 machine	 with	 5.0M	 HZ	 transducer	
was	 used.	 Gall	 stones	 were	 diagnosed	 when	 it	
showed	dense	reflection	from	gallstone	along	with	
posterior	 acoustic	 shadow.	 Moreover	 gallstone	

15mobility	 was	 seen	 on	 repositioning	 of	 patient. 	
Anti–HCV	 antibodies	 were	 tested	 using	 ELISA	
method.
Data	 (parametric)	 was	 recorded	 on	 SPSS	 21.	
Statistical	 variables	 like	 patient's	 age,	 gender	 and	
BMI	 were	 listed.	 Mean	 and	 frequencies	 were	
calculated.	Independent	sample	t-test	was	used	for	
group	comparison.	

Results
Out	of	200	patients,	100	patients	were	HCV	positive.	
The	age	range	was	25	to	85	years.	The	mean	age	in	
HCV	positive	group	was	54.90	±8.93	and	56.14±9.23	
in	HCV	negative	group.	The	frequency	of	gall	stones	
in	HCV	positive	group	was	12.5%	and	4.5%	in	HCV	
negative	group.	Overall	prevalence	of	gall	stones	in	
both	groups	was	17%.	
Gender	distribution	with	gallstones	in	HCV	negative	
group	was	79%	female	and	21%	male	while	in	HCV	
positive	group	45%	female	and	55%	male.
In	HCV	positive	group	with	gallstones	48%	did	not	
have	 cirrhosis	 while	 52%	 had	 cirrhosis.	 15.38%	
patients	belonged	to	child	class	A	while	38.46%	 in	
child	class	B	and	46.15%	were	in	child	class	C.
Mean	 body	mass	 index	 (BMI)	 was	 similar	 in	 both	
groups	27.31±0.6	and	26.99±0.5	in	HCV	negative	and	
HCV	positive	group	respectively.	Mean	fasting	blood	
sugar	and	serum	cholesterol	were	also	comparable	
in	both	groups.	 	There	were	39%	diabetics	 in	HCV	
positive	 group	 and	 35%	 diabetics	 in	 HCV	 negative	
groups.	 Almost	 50%	 patients	 were	 found	
hypertensive	 in	 both	 groups.	 Regarding	 positive	
family	 history	 of	 gallstones	 it	 was	 present	 in	 40%	
vs.35%	in	HCV	negative	group	compared	with	HCV	
positive	group.

Table	I:	Age	and	Gender	of	Study	Popula�on.	
(Total	Subjects=200)

HCV	Infection	and	GallstonesJIIMC	2020	Vol.	15,	No.2

80

Years



Discussion	
The	results	of	our	study	showed	that	HCV	infection	
was	 associated	 with	 high	 frequency	 of	 gallstones	
(12.5%)	 compared	 with	 patients	 without	 HCV	
infection	 (4.5%).	Moreover,	 for	 patients	 with	 HCV	
infection	and	cirrhosis,	the	frequency	of	gallstones	
increased	 further	 with	 worsening	 of	 liver	
dysfunction.
Worldwide	 it	 has	 been	 observed	 that	 HCV	 is	
associated	with	increased	prevalence	of	gallstones.	
Initially	Chang	et	al.	found	gallstones	were	present	in	
11.7%	 of	 HCV	 positive	 patients	 without	 cirrhosis	

12compared	with	6%	without	infection. 	Aljaky	et	al.	
from	 Egypt	 found	 prevalence	 of	 gall	 stone	 in	HCV	
positive	 subjects	 15.68%	 vs.9.9%	 in	 healthy	

16
individuals. 	 While	 studies	 from	 Pakistan	 showed	
increased	prevalence	with	HCV	infection	18.65%	vs.	
6.65%	by	Shah	et	al.	and	22%	vs.	8%	by	Haq	et	al.	in	

11,17
healthy	 subjects. 	 As	 observed	 in	 above	
mentioned	studies,	HCV	infection	has	been	found	to	
be	 risk	 factor	 for	 gallstones	 development	 even	
without	cirrhosis.	We	verified	as	48%	HCV	positive	
patient	 did	 not	 have	 cirrhosis.	 The	 results	 of	 our	
study	are	in	agreement	with	previous	studies.	
It	has	been	observed	that	in	HCV	infected	patients	
prevalence	of	gall	stone	increased	with	age.	 	Lee	et	
al.	 	 concluded	 that	 hepatitis	 B	 and	 C	 virus	 led	 to	

18greater	 frequency	 of	 gallstones	 in	 elderly. 	 In	
another	study	HCV	infection	increased	the	risk	two	to	
three	 fold	 in	 elderly	 when	 compared	 with	 HBV	
infection	in	the	same	age	group.	This	difference	was	

19	not	observed	in	patients	less	than	60	years. Hu	et	al.	
declared	that	males	older	than	55	years	who	were	
HCV	 infected	 had	 higher	 frequency	 of	 gallstones	

(7.8%)	 than	 HCV	 positive	 females	 (6.1%)	 of	 same	
20	age. In	 our	 study	 we	 also	 observed	 greater	

prevalence	 of	 gallstones	 in	 patients	more	 than	 50	
years	of	age	in	HCV	infected	patients.	Our	result	was	
in	contradiction	to	the	observation	made	by	Shah	et	
al.	 from	 Pakistan.	 They	 found	 significantly	 higher	
prevalence	of	gallstones	at	or	below	40	years	of	age	

11in	HCV	positive	subjects. 		
In	 general	 population,	 females	 have	 three	 times	
higher	prevalence	of	gallstones	than	males.	In	some	
studies	 cirrhosis	 was	 considered	 a	 risk	 factor	 for	

21	gallstones	formation	for	men	but	not	for	women.
The	reasoning	for	this	gender	specific	dissimilarity	is	
higher	level	of	estrogen	and	progesterone	in	cirrhotic	
men	 which	 impair	 gall	 bladder	 emptying	 as	 in	
pregnant	women.	 In	 Taiwan,	 study	 involving	 1701	
individuals	HCV	infection	was	related	with	gallstone	
formation	 specifically	 in	 male	 gender.	 Gallstone	
prevalence	 was	 not	 affected	 in	 females	 by	 HCV	

22	
status. While	 a	 study	 from	United	 States	 showed	
that	 HCV	 infection	 significantly	 enhanced	
development	of	gallstones	among	males	but	not	in	

23	females. Similarly	 Shah	 et	 al.	 HCV	 positive	males	
had	higher	prevalence	of	gall	stones	as	compared	to	
HCV	positive	female.	The	reason	why	male	gender	is	
more	 prone	 to	 gallstone	 formation	 with	 HCV	
infection	 is	 not	 known.	 It	 may	 be	 due	 different	
gender	specific	risk	factors.	However	we	also	found	
higher	frequency	of	gallstones	in	HCV	positive	males.	
Cirrhosis	augments	the	risk	for	gallstones.	The	risk	of	

19gallstones	 development	 is	 amplified	 two	 fold. 	
Conte	et	al.	observed	618	patients	with	cirrhosis	for	4	

24years	 and	 22.8%	 of	 them	 developed	 gallstones. 	
Major	 mechanisms	 involved	 in	 gall	 stones	
development	 are	 chronic	 haemolysis	 due	 to	
hypersplenism,	abnormal	biliary	lipids,	low	synthesis	

25of	bile	salts	and	unconjugated	bilirubin. 	Moreover	
gall	bladder	hypo	motility	and	structural	changes	in	

25its	 wall	 accounts	 for	 impaired	 emptying. 	 HCV	
infection	 	 exaggerate	 gallstones	 risk	 in	 elderly	

19patients	with	cirrhosis.
Literature	 review	 showed	 that	 prevalence	 of	
gallstones	 increased	 with	 severity	 of	 cirrhosis	
( increased	 ch i ld 	 pugh	 score) . 	 Th is 	 was 	
characteristically	seen	in	HCV	positive	cirrhosis.	Our	
study	showed	that	there	was	increased	prevalence	of	
gallstones	 in	 child	 class	 C.	 While	 other	 studies	
disputed	 significant	 difference	 in	 gallstones	

Table	II:	Frequency	of	Gallstones	in	Study	Pa�ents
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prevalence	with	child	pugh	score.
The	 high	 frequency	 of	 gallstones	 in	 HCV	 infected	
patients	 suggests	 that	 HCV	 is	 significant	 causative	
link.	As	there	is	high	prevalence	of	HCV	in	Pakistan	
there	is	need	to	work	on	prevention	of	transmission,	
early	 diagnosis	 and	 treatment	 of	 HCV	 infected	
subjects.	 Most	 people	 are	 unaware	 of	 infection,	
delayed	diagnosis	results	in	increased	morbidity	and	
mortality.	
Limitation	of	our	study	was	small	a	sample	size	and	
that	 the	 study	 results	 may	 not	 apply	 to	 general	
population.	 There	 is	 need	 for	 large	 scale	
epidemiological	studies	to	confirm	the	conclusion.

Conclusion
The	HCV	infection	is	associated	with	increased	risk	of	
gallstone	disease.	The	authors	declare	no	conflict	of	
interest.	The	authors	alone	are	responsible	for	the	
content	and	writing	of	paper.
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