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Introduction
Gallstone Disease (GSD) or calculus cholecystitis is a 
prevalent hepatobiliary disorder with significant public 
health implications. It is one of the most common 
causes of abdominal pain requiring hospitalization and 
frequently necessitates cholecystectomy as a definitive 
treatment.1 Gallstones form due to the precipitation of

calcium, bilirubin, cholesterol, mucous and proteins 
within the hepatic bile duct, common bile duct or 
gallbladder. While many patients remain asymptomatic, 
gallstone disease can lead to severe complications such 
as pancreatitis and necrosis, contributing to its clinical 
and economic burden.2,3 The global prevalence of GSD 
is estimated at 18.5% of the world’s population, with a 
yearly incidence of 3-22%.4,5 The prevalence rates in 
Asia range from 3% to 15%.6,7 In Bangladesh, 
asymptomatic GSD prevalence is reported at 6%, while 
neighboring Nepal reports higher rates (11.76%) 
reflecting regional variability influenced by genetic, 
dietary and socio-economic factors.8,9

Several risk factors contribute to gallstone formation, 
including age, sex, genetics, obesity and dietary habits.8 

Globally, women face twice the risk of men due to 
estrogen’s role in cholesterol secretion.10 A regional 
study from Bangladesh reported that 77% of gallstone 
patients were female, with a higher prevalence among 
housewives and individuals under 40.8 Similarly, a 
Nepalese study found a male-to-female ratio of 1:1.98, 
peaking in ages 45–60.9  Emerging Asian data reveal 
unique regional risk factors for gallstone disease. In 
Bangladesh, rates are rising among the middle class,
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their potential co-existence could have significant 
implications for patient outcomes and healthcare 
resource utilization. Understanding the correlation 
between fatty liver, abnormal liver function and 
calculus cholecystitis could provide insights into their 
pathophysiology, aid in early detection and inform 
targeted interventions for high-risk populations, 
ultimately reducing disease burden and improving 
patient care in resource-limited settings in Bangladesh.

Materials and methods 
This hospital-based, observational cross-sectional study 
was conducted over twelve months in the Department 
of Surgery at the Medical College for Women and 
Hospital, Dhaka. Patients aged 20–60 years, of any sex, 
diagnosed with calculus cholecystitis and classified as 
ASA physical status I or II were invited to participate. 
Those with a history of ERCP, bile duct disorders or 
other systemic comorbidities were excluded. Simple 
random sampling was used. Based on an assumed 50% 
prevalence of abnormal liver function tests and fatty 
liver, a 95% confidence level and a 5% margin of error, 
the calculated sample size was 384. However, due to 
COVID-19 restrictions and limited time, only 50 
patients were enrolled.
Eligible participants were briefed on the study’s 
objectives, procedures and anticipated outcomes by the 
research team. After providing verbal agreement, each 
participant signed informed consent before any data 
were collected. Data collection comprised a structured, 
face-to-face interview using a semi-structured 
questionnaire covering socio-demographic information 
(Age, sex, residence, socioeconomic status, occupation) 
and clinical parameters (BMI, blood pressure, liver 
function tests, comorbidities and hepatobiliary 
ultrasound findings). Calculus cholecystitis was 
diagnosed ultrasonographically by identifying mobile, 
echogenic gallstones with acoustic shadows, while fatty 
liver was defined by increased hepatic brightness and 
diffuse parenchymal echogenicity. All demographic, 
sonographic, and laboratory data were recorded 
systematically.
Data were analyzed using SPSS version 24. Continuous 
variables were presented as mean ± standard deviation, 
and categorical variables as frequencies and percentages. 
The Student’s t-test assessed continuous data, while the 
chi-square test compared categorical data. A p-value 
<0.05 was deemed statistically significant.
Ethical approval was obtained from the Ethical Review 
Committee (ERC) of the Medical College for Women 
and Hospital, Dhaka. Data confidentiality was strictly 
maintained. Written informed consent was taken after 
explaining the study. No financial incentives were 
provided.
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while in Nepal, non-vegetarian diets and obesity 
account for 51% of cases.8,10 Korean studies note 
shifting trends: gallbladder stones now dominate over 
bile duct stones, correlating with rising socio-economic 
status.11 Other risk factors for gallstone disease include 
multiple pregnancies, oral contraceptive use, smoking 
and alcohol consumption.12 Gallstones are classified as 
cholesterol, pigment (Brown/black) or mixed stones. 
Metabolic syndrome factors obesity, dyslipidemia and 
insulin resistance play key roles in gallstone disease, 
with cholesterol supersaturation from obesity and high-
calorie diets driving stone formation.13,14 Gallstone 
formation, particularly cholesterol stones, occurs when 
bile becomes supersaturated with cholesterol or has low 
bile acid levels, causing unstable phospholipid vesicles 
and cholesterol crystals to form factors worsened by 
obesity, high-calorie diets, and medications like oral 
contraceptives.15

Non-Alcoholic Fatty Liver Disease (NAFLD) is a key 
metabolic syndrome-related liver condition with rising 
global prevalence. It ranges from simple steatosis to 
cirrhosis and shares risk factors with gallstone disease, 
such as obesity, diabetes and insulin resistance. Insulin 
resistance in NAFLD disrupts cholesterol metabolism 
and bile acid synthesis, promoting gallstone formation, 
while chronic inflammation may impair gallbladder 
motility.16 Conversely, cholecystectomy often 
performed for GSD may exacerbate hepatic steatosis by 
disrupting enterohepatic bile acid circulation. The 
hepatic manifestation of metabolic syndrome, NAFLD, 
has been implicated in various extra-hepatic 
complications, including cardiovascular diseases and 
type 2 diabetes mellitus.17 The diagnosis of NAFLD is 
typically based on abnormal liver function tests, 
imaging studies, and, in some cases, liver biopsy.18 

Abnormal LFTs, particularly elevated Gamma-
Glutamyl Transferase (GGT) and Alkaline Phosphatase 
(ALP) are common in both GSD and NAFLD. 
Cholestasis from gallstone obstruction elevates ALP, 
while NAFLD-driven hepatocellular injury raises 
Alanine Transaminase (ALT).8.9 Among the imaging 
modalities, ultrasonography remains the most widely 
used technique for screening fatty liver disease in the 
general population.
Despite the overlapping risk factors of gallstone disease 
and NAFLD, evidence remains conflicting.2,3,19,20 
Some studies report NAFLD doubling GSD risk, while 
others find no independent association after adjusting for 
metabolic confounders.2,3,19,21,22,23 This inconsistency 
underscores the need for population-specific analyses, 
particularly in regions like South Asia, where genetic 
and environmental factors diverge from Western 
cohorts.Given the high prevalence of both conditions,



Table II Laboratory findings of Liver Function tests (n=50)

Table II shows findings of the liver function tests  total 
bilirubin of 0.74 ± 0.56 mg/dl, AST of 33.1 ± 14.3 U/L, 
ALT of 34.9 ± 14.3 U/L, and ALP of 115.3 ± 91.2 U/L. 
Lipid profiles revealed mean triglycerides at 144.7 ± 
99.7 mg/dl, total cholesterol at 187.2 ± 44.1 mg/dl, HDL 
at 41.9 ± 9.31 mg/dl and LDL at 114 ± 35.6 mg/dl.

Fatty liver was detected in 62% of patients, indicating a 
high prevalence among those with calculus cholecystitis 
and highlighting the need for further investigation into 
their association (Figure 1).
Table III Comparative analysis between groups (n=50)
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Results
Table I Demographic and clinical profile of the 
participants (n=50)

Variables	 n(%)
Age (Years)
Mean±SD	 39±14.2
Age group (Years)
<30	 13 (26)
30-50	 28 (56)
>50	 9 (18)
Gender
Male 	 23 (46)
Female	 27 (54)
Residence
Rural	 32 (64)
Urban	 18 (36)
Education
Illiterate	 4 (8)
Below SSC	 5 (10)
SSC	 19 (38)
HSC	 14 (28)
Graduate and above	 8 (16)
Monthly income (BDT)
<10000	 16 (32)
10000-15000	 19 (38)
15001-20000	 13 (26)
>20000	 2 (4)
BMI (kg/m2)
Mean±SD	 24±4.54
Normal	 17 (34)
Overweight	 23 (46)
Obese	 10 (20)
Comorbidities
Diabetes	 28 (56)
Hypertension	 30 (60)
Dyslipidemia	 34 (68)

In the Table I, this study included 50 patients with 
calculus cholecystitis, with a mean age of 39 ± 14.2 
years. Most were aged 30–50 years (56%) and 54% 
were female. Rural residents comprised 64%. 
Education levels varied, with 38% completing SSC. 
Monthly income was mostly between 10,000–15,000 
BDT. The mean BMI was 24 ± 4.54 kg/m²; 46% were 
overweight and 20% obese. Comorbidities were 
common, with 56% of participants diagnosed with 
diabetes mellitus, 60% with hypertension and 68% with 
dyslipidemia.

Laboratory parameters

Total bilirubin (mg/dl)	 0.74±0.56
AST (U/L)	 33.1±14.3
ALT (U/L)	 34.9±14.3
ALP (U/L)	 115.3±91.2
Triglycerides (mg/dl)	 144.7±99.7
Total cholesterol (mg/dl)	 187.2±44.1
HDL (mg/dl)	 41.9±9.31
LDL (mg/dl)	 114±35.6

Figure 1 Presence of fatty liver (n=50)

Variables	 Fatty liver	 Non-fatty liver	 p-value
Laboratory parameters
Total bilirubin (mg/dl)	 1.2±0.23	 1.2±0.27	 0.435
AST (U/L)	 40.7±5.41	 36.3±6.7	 0.025
ALT (U/L)	 41.7±4.37	 37.1±6.54	 0.001
ALP (U/L)	 83.7±8.81	 82.8±8.43	 0.679
Triglycerides (mg/dl)	 184.5±6.59	 159.5±7.93	 <0.001
Total cholesterol (mg/dl)	 202.4±8.61	 195.4±6.90	 0.042
HDL (mg/dl)	 38.5±3	 41.8±3.28	 0.024
LDL (mg/dl)	 113.7±8.03	 113.1±8.68	 0.534
Comorbidities
DM	 15(78.9)	 7(22.6)	 <0.001
HTN	 13(68.4)	 7(22.6)	 0.001
Dyslipidemia	 12(63.2)	 4(12.9)	 <0.001
Obesity 	 6(31.6)	 2(6.5)	 0.012

Chi-square and Student t-test done, p<0.05 considered as 
statistically significant value

38.0%

62.0%

Yes No



higher NAFLD risk in gallstone patients (OR = 6.32, p < 
0.001).28 Therefore, clinicians should be vigilant in 
assessing the presence of one condition when 
diagnosing the other to facilitate timely management 
and prevention of complications.
The demographic analysis of the study population 
revealed that more than half of the patients with 
calculus cholecystitis were above 30 years of age, with 
a mean age of 39 ± 14.2 years. The increasing 
prevalence of cholecystitis with age may be attributed 
to the rising burden of metabolic syndrome, sedentary 
lifestyles and prolonged exposure to risk factors such as 
poor dietary habits and physical inactivity.29,30 

Additionally, the study found a higher prevalence of 
calculus cholecystitis among females (54%) which 
aligns with findings from previous research. Xu Li et al. 
reported a similar trend in a study conducted among a 
Chinese population, where 55.7% of female 
participants were diagnosed with gallstones.19 The 
higher predisposition in females is believed to be 
influenced by hormonal factors, particularly estrogen, 
which enhances cholesterol secretion and progesterone, 
which reduces bile acid secretion, leading to the 
supersaturation of bile with cholesterol and promoting 
gallstone formation.31 Moreover, long-term use of oral 
contraceptive steroids and estrogen therapy has been 
associated with an increased risk of cholesterol 
gallstones.10 However, the stronger NAFLD-gallstone 
association in women reported by NIH studies (OR = 
6.05 vs. 6.67 in men) was not fully replicated here, 
possibly due to women smaller sample.28

In terms of liver function, this study observed that 
patients with calculus cholecystitis had mean levels of 
total bilirubin, AST, ALT and ALP at 0.74 ± 0.56 mg/dl, 
33.1 ± 14.3 U/L, 34.9 ± 14.3 U/L and 115.3 ± 91.2 U/L, 
respectively. While these values remained within 
normal reference ranges, AST and ALT levels were in 
the upper tier, indicating a potential subclinical hepatic 
insult in these patients. In this study, patients with fatty 
liver had significantly higher AST and ALT levels 
compared to those without fatty liver, with the 
exception of ALP, which did not show a statistically 
significant difference. Similar findings were reported in 
a large cross-sectional study among 950 patients, where 
AST and ALT levels were significantly elevated in 
those with fatty liver.32 Studies by Novakovic et al. and 
Zakeri et al. also support the association of ALT 
elevation with fatty liver disease and dyslipidemia, 
suggesting that altered hepatic function may play a role 
in disease progression.33,34 The lipid profile analysis 
demonstrated that patients with calculus cholecystitis 
had elevated total cholesterol levels (187.2 ± 44.1 
mg/dl) which supports the hypothesis that altered lipid
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Table III interprets that a comparative analysis was 
conducted between patients with and without fatty liver 
to evaluate differences in laboratory parameters and 
comorbidities. The mean total bilirubin levels were 
similar between the fatty liver group (1.2 ± 0.23 mg/dl) 
and the non-fatty liver group (1.2 ± 0.27 mg/dl), with 
no significant difference (p = 0.435). However, liver 
enzymes were significantly higher in the fatty liver 
group, with mean AST at 40.7 ± 5.41 U/L versus 36.3 ± 
6.7 U/L (p = 0.025) and mean ALT at 41.7 ± 4.37 U/L 
versus 37.1 ± 6.54 U/L (p = 0.001). ALP levels showed 
no significant difference between groups (p = 0.679). 
Lipid profile analysis showed significantly higher 
triglyceride levels in patients with fatty liver (184.5 ± 
6.59 mg/dl) compared to those without fatty liver 
(159.5 ± 7.93 mg/dl) (p < 0.001). Total cholesterol was 
also elevated in the fatty liver group (202.4 ± 8.61 
mg/dl) versus the non-fatty liver group (195.4 ± 6.90 
mg/dl) (p = 0.042). In contrast, HDL levels were 
significantly lower in the fatty liver group (38.5 ± 3 
mg/dl) compared to those without fatty liver (41.8 ± 
3.28 mg/dl) (p = 0.024). LDL levels did not differ 
significantly between groups (p = 0.534).
Patients with fatty liver had significantly higher rates of 
metabolic comorbidities: diabetes mellitus occurred in 
78.9% versus 22.6% of those without fatty liver (p < 
0.001) hypertension in 68.4% versus 22.6% (p = 0.001) 
dyslipidemia in 63.2% versus 12.9% (p < 0.001) and 
obesity in 31.6% versus 6.5% (p = 0.012).
Discussion
Calculus cholecystitis is a frequently encountered 
gastrointestinal disorder in clinical practice, often 
associated with metabolic disturbances, including fatty 
liver disease and abnormal liver function. Several 
studies have highlighted the relationship between GD, 
fatty liver and impaired hepatic function, which may 
result from compromised gallbladder motility and 
increased bile lithogenicity.2,19,24 This study 
demonstrates a significant association between calculus 
cholecystitis, fatty liver disease and metabolic 
dysregulation, consistent with global trends. In this 
study, 38% of patients diagnosed with calculus 
cholecystitis had concurrent fatty liver disease, 
suggesting a strong association between the two 
conditions. This relationship can be attributed to shared 
risk factors such as obesity, dyslipidemia, insulin 
resistance, and type 2 diabetes mellitus, all of which are 
components of metabolic syndrome. Previous studies 
have demonstrated that insulin resistance, elevated 
blood pressure, diabetes and obesity are linked to both 
fatty liver disease and gallstone formation.19,25-27 This 
research finding aligns with U.S. data showing a 3.3-fold 
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