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ABSTRACT

Article info: Background: Cirrhosis presents with various etiologies and complications that may differ
R e between individuals. This study aimed to evaluate causes and complications in patients with
ccepted: 14 Jan 2026 ithosi
cirrhosis.

Method: This cross-sectional study was conducted on 308 patients with cirrhosis in Guilan
province, Iran. Patient data including demographics, cirrhosis etiology, complications, and
Keywords: laboratory findings were recorded. Statistical analysis was performed using SPSS software
Cirrhosis ] version 20 with significance set at P < 0.05.
Z‘;:;:lmhonc fatty liver Results: Out of 308 liver cirrhosis cases, 68.2% were male, with a mean age of 59.29+15.1
Hepatitis years, predominantly urban residents (81.5%). Non-alcoholic fatty liver disease/ metabolic
Autoimmune liver disease syndrome (NAFLD/MetS) was the leading cause (47.7%), with a higher prevalence in males
Metabolic syndrome (59.6%, P=0.004), while autoimmune liver disease was more frequent in females (P < 0.001).
Viral hepatitis contributed significantly, with hepatitis B virus (HBV) and C (HCV) in 17.9%
and 9.7% of cases, respectively, both showing male predominance. Ascites were the most
common complication (82.8%), significantly associated with age (P = 0.015). Esophageal
varices (54.6%) and variceal bleeding (26%) were linked to age and longer disease duration
(P < 0.001). Other complications, including hepatic encephalopathy (33.5%), hepatocellular
carcinoma (7.2%), and portal vein thrombosis (10%), showed no significant trends with age,
gender, or disease duration (P > 0.05).
Conclusion: Liver cirrhosis demonstrated distinct patterns based on gender and age,
highlighting the need for personalized care. The causes and complications related to cirrhosis
underscored the importance of demographic-specific approaches in prevention, early detection,
and management to optimize outcomes for cirrhosis patients.
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1. Introduction

Cirrhosis represents a significant global health
burden, accounts for approximately one million deaths
globally. The global incidence of liver cirrhosis has
increased by 58.21% from 1990 to 2021 [1,2]. This
chronic liver condition is characterized by progressive
fibrosis and the conversion of normal liver architecture
into structurally abnormal nodules, ultimately leading to
impaired liver function [3].

The global prevalence of cirrhosis has been steadily
increasing, with estimates suggesting that it affects
approximately 2% of the world's population, though
rates vary significantly across regions and populations
[4,5].

The etiology of cirrhosis is diverse and demonstrates
notable geographic and demographic variations. In
Western countries, alcoholic liver disease (ALD) and
non-alcoholic fatty liver disease (NAFLD) predominate,
while viral hepatitis (particularly hepatitis B virus
(HBV) and hepatitis C virus (HCV)) remains the leading
cause in many Asian and African countries [5—7]. Other
significant etiologies that can result in liver dysfunction
are include autoimmune conditions such as autoimmune
liver disease, primary biliary cholangitis (PBC), primary
sclerosing cholangitis (PSC), and various toxic
substances and other viruses [8—10]. The rising global
prevalence of obesity and metabolic syndrome (MetS)
has led to NAFLD emerging as an increasingly
important cause of cirrhosis worldwide [7,11,12].

Cirrhosis typically manifests through a complex array
of signs and symptoms reflecting both hepatic
dysfunction and portal hypertension [13]. Early
symptoms may be nonspecific, including fatigue,
weakness, and loss of appetite. As the disease
progresses, patients may develop more specific
manifestations such as jaundice, ascites, peripheral
edema, and hepatic encephalopathy [14]. Portal
hypertension can lead to potentially life-threatening
complications including variceal bleeding, while the
risk of hepatocellular carcinoma (HCC) is significantly
increased in cirrhotic patients [15,16].

Gender differences in liver disease have gained
increasing attention in recent years [17,18]. Studies
suggest that hormonal factors, lipid profiles, and genetic
differences may contribute to gender-specific patterns in
liver disease progression, potentially leading to severe
outcomes and additional comorbidities [7,17,19,20].
Understanding these differences is crucial for
optimizing screening, prevention, and treatment
strategies.

However, comprehensive data on gender-specific
patterns of cirrhosis complications and their relationship
with age and disease duration remain limited,
particularly in Middle Eastern populations.

The current study addressed this knowledge gap by
examining causes and complications among patients
with cirrhosis in the Guilan province population, north
of Iran.
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2. Materials and Methods

2.1 Study design

This cross-sectional study was conducted on 308
patients with confirmed cirrhosis in Rasht, Iran who
complaint of clinical symptoms including fatigue, easy
bruising or bleeding, loss of appetite, nausea, lower
extremity swelling, weight loss, skin itching, jaundice,
ascites, spider angiomas, palmar erythema, confusion,
drowsiness, and slurred speech (indicative of hepatic
encephalopathy). Laboratory tests and ultrasound
evaluations were conducted for these patients, and only
those with a confirmed diagnosis of cirrhosis were
enrolled in the study.

2.2 Data collection

Demographical data and clinical characteristics of the
patients including age, gender, habitat (rural, urban),
laboratory findings, and underlying diseases including
HBV, HCV, ALD, PSC, PBC, NAFLD, MetS,
autoimmune liver disease, and Budd-Chiari syndrome
(BCS) were recorded. Cirrhosis etiologies were defined
as follows: HBV and HCV infections were confirmed
using polymerase chain reaction (PCR) method. ALD
was diagnosed based on a documented history of
significant alcohol consumption (>20 g/day for women
or >30 g/day for men for at least 10 years) in the absence
of other liver disease etiologies. NAFLD was diagnosed
in patients with hepatic steatosis on imaging or
histology without significant alcohol consumption (<20
g/day for women or < 30 g/day for men) and after
exclusion of other causes of chronic liver disease.

MetS was defined according to the International
Diabetes Federation criteria [21], requiring central
obesity plus any two of the following: raised
triglycerides (> 150 mg/dL), reduced HDL cholesterol
(< 40 mg/dL in men, < 50 mg/dL in women), raised
blood pressure (systolic > 130 or diastolic > 85 mmHg),
or raised fasting plasma glucose (> 100 mg/dL). Patients
could have overlapping etiologies, particularly NAFLD
and MetS, which frequently coexist; these cases were
categorized as "NAFLD/MetS" when both conditions
were present. Other etiologies (PSC, PBC, autoimmune
liver disease, BCS) were diagnosed based on established
clinical, biochemical, imaging, and/or histological
criteria. The major disease-related complications such
as ascites, esophageal or gastric varices, variceal
bleeding, hepatic encephalopathy, HCC, history of
spontaneous  bacterial  peritonitis, portal  vein
thrombosis, cholangitis episodes, itching, etc. were also
recorded. was performed to examine liver status by a
radiologist.

2.3 Laboratory findings

Hematology and biochemistry tests were performed
using XP300 (Sysmex, Japan) and BT1500 (Biotecnica,
Italy), respectively. Laboratory findings included white
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blood cell count (WBC), hemoglobin (Hb), platelet
count (PLT), sodium (Na), albumin (Alb), international
normalized ratio (INR), fasting blood sugar (FBS),
creatinine (Cr), total bilirubin (BillT), and direct
bilirubin (BillD). The normal ranges of laboratory items
were as follows: WBC: 4000-11000 cells/uL, Hb for
men: 13-17 g/dL and for women: 12-15 g/dL, PLT:
150,000-450,000 cells/puL, Na: 135-145 mEq/L, Alb:
3.3-5.4 g/dL, INR: 1-1.5, FBS: normal < 100 mg/dL, Cr
for men: < 1.5 mg/dL and for women: < 1.4 mg/dL, Bill
T: 1-1.5 mg/dL, and Bill D: < 0.3 mg/dL.

2.4 Statistical Analysis

Data were reported as number, percentage, and mean
+ standard deviation (SD). To assess data normality, the
Kolmogorov-Smirnov test was employed. The Chi-
square and Fisher’s exact tests were used to compare
frequencies across various factors. Statistical analyses
were performed using SPSS software version 20 and the
significant level was set at 0.05.

3. Results

Out of 308 cases of liver cirrhosis, 210 (68.2%) were
male. The mean age of patients was 59.29 + 15.1 years
(15-90 years) and 251 patients (81.5%) were urban
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liver dysfunction (Table 1). NAFLD/MetS was the
leading cause, accounting for 147 (47.7%) of cases, with
a higher prevalence in males (59.6%) compared to
females (40.4%) (P = 0.004). Viral hepatitis was also a
significant contributor, with HCV in 55 (17.9%) of
cases, predominantly among males, (44 (80.0%);
P =0.039) and HBV in 30 cases (9.7%), also showed
male predominance, (86.7%; P = 0.023). Autoimmune
liver disease was observed in 20 patients (6.5%) and was
significantly more frequent in females (70.0%;
P < 0.001). Among all patients, HCV and HBV co-
infection was observed in three cases (1.0%), of which
all were males. Co-infection of PSC and autoimmune
liver disease occurred in four patients (1.3%), equally
distributed between genders, while NAFLD and ALD
co-infection was the least frequent, affecting one patient
(0.3%), and was observed only in males. None of these
co-infections showed significant gender differences
(Table 2).

Ascites were the most common complication,
affecting 255 patients (82.8%), with a higher prevalence
among those aged over 60 years (54.2%; P=0.015). The
need for paracentesis was observed in 105 cases
(36.1%), significantly different according to disease
duration (P = 0.005). Esophageal or gastric varices were
present in 168 patients (54.6%), increasing significantly
with age (P = 0.038), and associated with disease

residents. Laboratory findings revealed duration (P < 0.001). Variceal bleeding occurred in 80
hypoalbuminemia, anemia, and thrombocytopenia patients (26.0%) and had an ascending trend with
across both genders, with males showing higher increasing age (P = 0.002) and disease duration
bilirubin levels than females, indicating more severe (P<0.001).
Table 1. Laboratory findings of males and females with cirrhosis (N=308).
. Mean = SD

Laboratory findings Male Fomale

WBC (cells/uL) 72178 72448

Hb (g/dL) 102+2.4 9.6+1.8

PLT (cells/uL) 114.8 £ 137.1 101.5 + 60.5

Na (mEq/L) 134255 136.1 £4.8

Alb (g/dL) 3205 32+05

INR 1.4+0.6 1.4+0.5

FBS (mg/dL) 105.6 £ 31.6 117.0 £34.9

Cr (mg/dL) 14£1.1 12£0.9

Bill T (mg/dL) 43+58 30435

Bill D (mg/dL) 2.0+£3.2 14+22

The normal ranges of laboratory items were as follows: Standard deviation (SD); White Blood Cell Count (WBC): 4-11 x 10°/L, Hemoglobin (Hb) for men: 13-17 g/dL,
Hemoglobin (HB) for women: 12-15 g/dL, Platelet Count (PLT): 150 -450 x 10°/L, Sodium (Na): 135-145 mEq/L, Albumin (Alb): 3.3-5.4 g/dL, International Normalized
Ratio (INR): 1-1.5 (no unit), Fasting Blood Sugar (FBS): Normal < 100 mg/dL, Prediabetes 100-126 mg/dL, Diabetes > 126 mg/dL, Creatinine (Cr) for men: < 1.5 mg/dL,
Creatinine (Cr) for women: < 1.4 mg/dL, Total Bilirubin (Bill T): 1-1.5 mg/dL, Direct Bilirubin (Bill D): < 0.3 mg/dL.

Table 2. Prevalence of causes of cirrhosis among males and females with liver cirrhosis (308 patients).

Frequency n (%)
Conky Total Female Male AT
NAFLD or MetS 147 (47.7) 58 (39.4) 89 (60.5) 0.010
HCV 55(17.9) 11 (20.0) 44 (80.0) 0.039
HBV 30 (9.7) 4(13.3) 26 (86.7) 0.023
Heart failure 27 (8.9) 14 (51.8) 13 (40.2) 0.942
Autoimmune liver disease 20 (6.5) 14 (70.0) 6 (30.0) <0.001
PSC 14 (4.5) 4 (28.6) 10 (71.4) 0.132
ALD 7(2.3) 0(0.0) 7 (100.0) 0.102
Budd—Chiari syndrome 6 (1.9) 2(33.4) 4 (66.6) 0.338
PBC 2 (0.6) 1 (50.0) 1 (50.0) 0.999

Non-Alcoholic Fatty Liver Disease (NAFLD); Hepatitis C Virus (HCV); Hepatitis B Virus (HBV); Primary Sclerosing Cholangitis (PSC); Alcoholic Liver Disease (ALD);
Primary Biliary Cholangitis (PBC); Number (n); percentage (%); Metabolic syndrome (MetS). Significant level: P < 0.05.
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Hepatic encephalopathy affected 33.5% (n = 103) of
patients and showed no significant correlations with
age, gender, or disease duration (P > 0.050).
Hepatocellular carcinoma was rare among patients
(7.2%) and portal vein thrombosis affected 10% of cases
(n = 31), with no significant associations with age,
gender, or disease duration (P > 0.050). Other
complications, such as recurrent cholangitis attacks,
pruritus, and hepatorenal syndrome, were less frequent
with a prevalence of 5.6%, 11.0%, and 16.3%,
respectively, and showed no statistically significant
trends with age, gender, and disease duration
(P >0.050) (Table 3).

4. Discussion

Cirrhosis poses a significant public health burden, as
it is associated with high morbidity and mortality rates,
often leading to complications [22,23]. Understanding
the related risk factors is crucial for prevention and early
intervention strategies to reduce the incidence of
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cirrhosis and improve outcomes for affected
individuals, emphasizing the need for comprehensive
public health initiatives aimed at awareness, screening,
and management of liver disease. The predominance of
male patients in our study was consistent with various
international studies, including a large-scale study by
Tan et al. that reported a high global burden of cirrhosis
in males [24].

A study by Wu et al. illustrated that the death rate of
liver cirrhosis and other chronic liver diseases among
men was significantly higher than among women [3].
The male predominance likely reflects both biological
factors and higher exposure to risk factors among men,
such as alcohol consumption and viral hepatitis
particularly HBV and HCV due to higher rates of unsafe
injection practices and specific occupational exposures
[23,25]. The emergence of NAFLD, MetS and HCV as
the leading causes of cirrhosis among the studied
population highlighted the need for targeted preventive
and therapeutic strategies.

Table 3. Comparison of complication types based on duration of disease, gender, and age groups (N=308).

Frequency n (%)

i s Total Gender > Age (year) > Duration of disease (year)
Male Female value <40 40-60 60< value <2 2-5 5< value
Ascites 53 35 18 12 18 23 27 19 7
No
(172)  (66.0)  (34.0) (22.6) (33.9) (43.5) (50.1) (35.8) (14.1)
Yes 255 175 80(31.4) 0.746 21 96 138 0.015 130 67 58 0.220
(82.8)  (68.6) : (82) (37.6) (54.2) (51.0)  (262) (22.8)
Need for No 203 138 64 28 74 101 111 60 32
Paracentesis (659) (448)  (55.2) (13.8) (364) (49.8) (54.6) (29.5) (15.9)
0.893 0.201 0.005
Yes 105 74 32 8 36 61 43 27 35
36.1) (24.0) (76.0) (15.7)  (342) (50.1) (409 (25.7) (334
Esophageal or No 140 93 47 10 49 81 90 30 20
Gastric Varices (4156 .g) (6161.;1) (353i6) 0.623 (72.62) (3(%0) (57758) 0038 (6&1&2) @ 5164) (1 :54) “0.001
Yes  sa6)  (69.6)  (304) (15.5)  (37.5) (47.0) (39.9) (333) (26.8)
Gastric or No 228 150 76 18 84 126 132 60 36
Esophageal (74.0)  (65.7) (34.3) 0.402 8.00 (36.8) (55.2) 0.002 (579) (263) (15.8) <0.001
Variceal Bleeding Yes 80 57 22 ’ 18 27 35 ’ 25 24 31 ’
(26.0) (34.3) (65.7) (22.6) (33.7) (437 (31.2) (30.0) (38.8)
Hepatic N 205 134 71 28 77 100 108 55 42
Encephalopathy °  (665) (633) (36.7) 015 (37 G735 @88) ... (526) (268) (206) o
Yes 103 76 27 8 36 59 49 31 23
(335 (738)  (26.2) (7.9  (34.9) (57.2) 475)  (30.1) (22.4)
Hepatocellular No 286 193 93 35 107 144 143 80 63
Carcinoma (922i8) (617é5) (32.5) 0234 (121.3) (376.4) (5?53) 0247 (5&0) (287.0) (2?.0) 0.727
Yes 72y @18 G2 “46) (272) (682) (545) (318) (13.7)
Portal Vein No 277 193 83 33 101 143 139 78 60
Thrombosis o (9&0) (7%0) (3&0) 0.103 (123.0) (31624) 6 1166) 0931 (5;)82) (288.2) @ 15 ) 653
(10.0) (54.8) (45.2) 9.7 (387 (51.6) (58.0) (25.8) (16.2)
Recurrent No 291 199 92 36 107 148 148 79 64
Cholangitis (944) (683) (31.7) (12.5)  (36.7)  (50.8) (509) (27.1) (22.0)
Attacks Yes 17 12 5(29.5) 2 0 6 11 el 9 7 1 0.320
(5.6) (70.5) : 0.00 (35.3) (64.7) (529) @1.1) (6.0
Pruritus No 274 188 86 31 101 142 138 75 61
. (8;9‘.‘0) (6;33;6) (311i4) 0920 (1 15 4) (31628) 6 11;'3) 0.901 (5&3) (217(.)3) (223.4) 0238
S 11.0)  (67.6) (324) (147)  (353)  (50.0) (61.8)  (294) (8.8)
Hepatorenal No 258 168 90 43 80 135 144 60 54
Syndrome " (8;(.)7) (635;) (3;1(.)8) 0272 (1§.7) (3115.0) (53%3) 0.070 (53528) (25(.)2) @2 ;.0) 0.590
(16.3)  (76.0) (24.0) (6.0)  (30.0) (64.0) (64.0)  (20.0) (16.0)

Number (n); percentage (%), Significant level: P < 0.05
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Huang et al. reported that HCV infection is the leading
cause of global mortality associated with cirrhosis,
followed by ALD [5]. On the other hand, a study by
Choudhary and Duseja found NAFLD as a prominent
contributor to cirrhosis in several countries [26].
NAFLD begins with the accumulation of excess fat in
liver cells, which can lead to non-alcoholic
steatohepatitis (NASH) in some individuals [6]. Over
time, persistent inflammation and ongoing liver cell
damage can result in the formation of scar tissue,
ultimately leading to cirrhosis [2]. Additionally, the
increasing prevalence of NAFLD in the context of rising
obesity rates, insulin resistance, and MetS further
exacerbates this issue, making it one of the leading
causes of cirrhosis globally [28].

The strong male predominance in viral hepatitis-
related cirrhosis observed in our study was more
pronounced than in many Western studies but aligns
with epidemiological patterns reported in other Middle
Eastern and Asian studies [29,30]. This pattern may
reflect regional differences in transmission routes,
screening practices, and access to antiviral therapy.
Differences in transmission routes, such as higher rates
of unsafe injection practices, sexual transmission, or
mother-to-child transmission in certain populations, can
contribute to increased infection rates among men [31].
Additionally, variations in healthcare access, including
the availability and affordability of screening programs
and antiviral treatments, may result in delayed diagnosis
and treatment in men, exacerbating disease progression
[32]. Furthermore, cultural and social factors, such as
stigma or gender roles that affect healthcare-seeking
behavior, could also play a significant role in this
observed predominance [33,34]. In the current study, we
observed a higher prevalence of autoimmune liver
disease among females. Evidence reported a higher
prevalence of autoimmune liver disease in female
patients [35]. Women are generally more susceptible to
autoimmune conditions due to the influence of sex
hormones, particularly estrogen, which is believed to
play a role in modulating immune responses [36]. While
many autoimmune liver diseases predominantly affect
females, PSC's higher occurrence in males highlights
the complexity of autoimmune conditions and the need
to consider both biological and environmental factors in
their epidemiology [35]. The laboratory findings in our
study revealed similar patterns of liver dysfunction
between genders, though with subtle differences. The
observed thrombocytopenia and hypoalbuminemia in
both genders align with established markers of advanced
liver disease. Sohail et al. demonstrated a possible
association between leukopenia and thrombocytopenia,
which may affect chronic liver disease treatment and
prognosis [37]. Thrombocytopenia is frequently
observed in patients with cirrhosis due to a combination
of mechanisms that affect PLT production,
sequestration, and destruction [38]. One major factor
contributing to this condition is hypersplenism, which
leads to an increased pooling of PLT in an enlarged
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spleen caused by portal hypertension. Additionally, the
production of PLT is compromised in chronic liver
disease due to depressed levels of thrombopoietin, a
hormone crucial for regulating PLT production and
maturation [38,39]. A particularly notable finding was
the association between age, disease duration, and
complications. The significant associations between age
and specific complications (ascites, varices, and variceal
bleeding) suggest age as an independent risk factor for
cirrhosis progression. However, our findings showed
that gender did not significantly influence complication
rates. Haukeland et al. found a reduced mortality rate
due to variceal bleeding that may contribute to improved
survival without liver transplantation in females with
cirrhotic and gastroesophageal varices compared to
males [40,41]. Zhang et al. found that in patients with
NAFLD and type 2 diabetes (T2D), age was a more
significant predictor of liver-related events than the
duration of T2D [42], highlighting the importance of
screening for advanced liver disease in individuals with
NAFLD and T2D at the age over 50 [43].

However, the current study provided valuable
knowledge on the importance of screening for chronic
liver diseases, some limitations should be noted
including the cross-sectional design of the study which
prevents causal inference, the single-center nature of the
study may limit generalizability, and the lack of follow-
up data prevents assessment of long-term outcomes.
Additionally, the study's regional focused in one
province may not fully represent the cirrhosis patterns
in Iran due to potential differences in environmental and
genetic factors across populations.

Our findings revealed a significant shift in cirrhosis
epidemiology, with NAFLD/metabolic syndrome
emerging as the predominant cause, suggesting a
transition from traditional liver disease etiologies to
lifestyle-related  factors. Notable gender-specific
patterns were identified, with viral hepatitis
predominantly affecting males and autoimmune liver
disease showing female predominance. The correlation
between complications and disease  duration
emphasized the critical importance of early detection
and  gender-specific = management  approaches,
ultimately highlighting the need for personalized
treatment strategies focused on both metabolic health
and gender-specific risk factors in modern cirrhosis
care.
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