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Abstract 

Background Chronic hepatitis C (HCV) and B viruses (HBV) represent the commonest global causes of liver cirrhosis. 
Other etiologies of non‑viral cirrhosis such as autoimmune, metabolic, vascular, or biliary diseases are underestimated. 
The study aimed to identify causes, clinicoepidemiological characteristics, and outcome of non‑B non‑C liver cirrho‑
sis. This Egyptian multicenter study recruited patients with liver cirrhosis excluding HCV and HBV. Clinical evaluation 
and the mortality were recorded. Laboratory, radiological, and histopathological assessment to diagnose the etiology 
was performed.

Results One hundred eighty‑eight patients were included: 54.3% were males. Autoimmune hepatitis (AIH) 
was the most common cause of cirrhosis (28.2%), followed by Budd‑Chiari syndrome (BCS) in 25%, and cryptogenic 
in 23.9%. Metabolic causes such as Wilson’s disease, non‑alcoholic steatohepatitis (NASH), and hemochromatosis were 
reported in 7.4%, 3.2%, and 1.1%, respectively. Biliary and cardiac cirrhosis were less frequent. Older age was prevalent 
in hemochromatosis (67.5 ± 17.7 years) and NASH (60.7 ± 11), while young age in Wilson’s disease (29.5 ± 14.8) and sec‑
ondary biliary cirrhosis (14.8 ± 4.8). Rural residence was common (60.6%). Mortality was reported in BCS (40.4%), 
cryptogenic (28.9%), cardiac (25%), Wilson’s disease (21.4%), AIH (17%), and NASH (16.7%). Hepatocellular carcinoma 
complicated 10.6% of cases. A significantly high percentage of patients had decompensated cirrhosis. Child–Pugh 
class and rural residence were significant predictors of mortality.

Conclusion This first report on non‑B non‑C cirrhosis in Egypt revealed a high prevalence of AIH, BCS, and crypto‑
genic cirrhosis. Advanced Child class and rural residence were the predictors of mortality.
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Background
Liver cirrhosis is a significant health problem of a high 
global burden, resulting in 1.16 million annual deaths [1]. 
Chronic liver disease or liver cirrhosis results from a wide 
range of etiologies, and hepatitis C virus (HCV) and hep-
atitis B virus (HBV) infections represent the main causes. 
Other etiologies of non-B non-C cirrhosis include auto-
immune, metabolic, vascular, biliary diseases, and others.

The autoimmune causes encompass autoimmune 
hepatitis (AIH), primary biliary cholangitis (PBC), and 
primary sclerosing cholangitis (PSC). Metabolic causes 
include alcoholic hepatitis, non-alcoholic steatohepa-
titis (NASH), hemochromatosis, alpha one antitrypsin 
deficiency, and Wilson’s disease. Chronic biliary diseases 
caused by recurrent bacterial cholangitis due to bile duct 
stenosis, biliary atresia, and Caroli syndrome represent 
other causes [2]. Some of these causes had also genetic 
risk factors or familial transmission such as progressive 
familial intra hepatic cholestasis [3].

The non-viral etiology of liver cirrhosis has significantly 
increased over the last decade changing the map of eti-
ologies of liver cirrhosis. Moreover, lower incidence of 
development of liver cancer was reported in non-viral 
than in viral-related cirrhosis [4]. In a Korean study, 
hepatocellular carcinoma (HCC) in non-B non-C cirrho-
sis represented one-fourth the cases of HCC [5].

Cryptogenic cirrhosis (CC) is another term applied 
when there is no other known etiology could be identi-
fied and is considered a diagnosis by exclusion [6]. Glob-
ally, it represents less than 10% of liver cirrhosis and the 
diagnosis is considered after a detailed clinical, labora-
tory, and pathological investigations [7]. Cryptogenic cir-
rhosis has a short and long-term survival similar to other 
causes of non-B non-C cirrhosis [8].

Hence, identification and treatment of different patho-
logical conditions of liver cirrhosis will ultimately halt 
progression of liver disease and reduce incidence of 
complications and mortality [4]. Moreover, the etiology 
of liver cirrhosis showed a wide variation in the geo-
graphical distribution. For example, alcoholic cirrhosis 
and NASH became an increasing etiology of cirrhosis in 
Japan [9]. This could be attributed to change in the geo-
graphical distribution of the risk factors such as lowered 
HBV infection by the nationwide vaccination or increase 
in alcohol consumption, obesity, and the metabolic syn-
drome. The evolution of these risk factors will help in 
understanding the future burden of these chronic liver 
diseases [10].

Therefore, understanding the geographical distribution 
of different causes of non-B non-C cirrhosis provides the 
potential for disease prevention, identifies the patterns of 
behavior associated with the disease, or the epidemiolog-
ical risk factors, considers genetic testing and preventive 

counselling for relatives of patients with genetic diseases 
such as hemochromatosis or Wilson’s disease, and pro-
vides the appropriate treatment. Although liver trans-
plantation remains the only curative treatment for liver 
cirrhosis, pharmacological therapies of certain etiologies 
such as AIH or Wilson’s disease can halt the progression 
to decompensated cirrhosis or even reverse cirrhosis.

The prevalence of these causes of non-B non-C cir-
rhosis is still not clearly identified in large scale studies. 
Their characteristics and outcomes are underestimated 
particularly in Egypt, which had the highest prevalence of 
chronic HCV infection before implementing the nation-
wide campaigns of therapy by direct-acting antiviral 
drugs (DAAS).

The aim of this multicenter study was to identify dif-
ferent causes, clinical, epidemiological, and laboratory 
characteristics and to assess the outcome of non-B non-C 
liver cirrhosis among different Egyptian liver hospitals. 
Consecutively, this could draw a map of different causes 
of non-B non-C liver cirrhosis in Egypt.

Patients and Methods 
This cross-sectional study was conducted in the depart-
ments of Tropical Medicine and Hepatogastroenterology 
at multiple Egyptian university hospitals representing 
Upper Egypt included Al Rajhi Liver University Hospital, 
Sohag University Hospital, and South Valley University 
Hospital, and those representing Lower Egypt included 
Al-Azhar University Hospital in Cairo and Dami-
etta, Tanta University Hospital, and Helwan University 
Hospital.

All patients admitted with liver cirrhosis between 
October 2020 and October 2022 were evaluated. Patients 
with liver cirrhosis and negative viral markers for HBV 
(HBsAg and HBc IgG) and HCV (anti-HCV) were 
enrolled. The diagnosis of cirrhosis was based on imag-
ing criteria showing irregular liver border, nodular liver 
surface or caudate lobe hypertrophy, presence of ascites, 
endoscopic detection of varices, FIB-4 score > 3.25, fibro 
scan with stiffness > 13 kilopascals, and liver biopsy if 
indicated.

Detailed medical history, clinical examination, and 
the outcome were recorded for all patients. Laboratory 
tests included complete blood picture, liver profile, pro-
thrombin time, INR, and serum creatinine. Investigations 
for the etiology were done by assessing the titers of anti-
nuclear antibody (ANA), anti-mitochondrial antibody 
(AMA), anti-smooth muscle antibody (ASMA), liver-kid-
ney microsomal antibody type 1 (LKM 1), soluble liver 
antigen/liver-pancreas (SLA/LP), and immunoglobulin 
G (IgG) levels to diagnose autoimmune liver diseases. 
Testing for serum copper, serum ceruloplasmin, and 24-h 
urinary copper was used to confirm Wilson’s disease. 
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Measuring lipid profile, HbA1C, and/or fasting blood 
glucose were performed which represent risk factors 
associated with NASH. In addition, measuring alpha one 
anti-trypsin was done to diagnose alpha one anti-trypsin 
deficiency, and measuring serum iron, ferritin, and trans-
ferrin saturation with iron study of liver biopsy to diag-
nose hemochromatosis. Electrocardiography (ECG) and 
echocardiography were performed if the suspected cause 
was cardiac cirrhosis.

Imaging assessment by abdominal ultrasound, Dop-
pler ultrasound, and triphasic computed tomography 
(CT) and/or magnetic resonance imaging (MRI) was 
performed to aid the suspected diagnosis accordingly. 
Diagnosis of causes of biliary cirrhosis was conducted by 
magnetic resonance cholangiopancreatography (MRCP). 
Cases suspected to have Budd-Chiari syndrome (BCS) 
were further evaluated by measuring factor V; proteins 
C and S; antithrombin III; and JAK II mutation. Liver 
biopsy, if possible, in the absence of coagulopathy, was 
obtained if all the previous assessments were negative. If 
all these laboratory investigations including liver biopsy 
and imaging evaluation were negative, then the case was 
diagnosed as cryptogenic cirrhosis. Evaluation of the 
severity of liver cirrhosis was done using Child–Pugh 
classification [11].

The study was approved by the Research Ethics Com-
mittee, Faculty of Medicine, Assiut University. It was 
conducted in accordance with the provisions of the 

Declaration of Helsinki. Written informed consent was 
obtained from each patient before participation.

Statistical analysis
Data analysis was performed using SPSS software ver-
sion 23. Data were presented either as mean ± standard 
deviation or the number of cases (percentage) in case of 
continuous and categorical variables, respectively. In the 
case of 2-group comparison, numerical data were com-
pared using independent t test, while chi square test was 
used for comparison between two categorical variables. 
Multivariate regression analysis was used to determine 
the predictors of mortality. Reported results significance 
level was set to (p < 0.05).

Results
In this study, 188 patients were included, and males 
represented 54.3% (n = 102). In Table  1, the etiology of 
cirrhosis was illustrated according to the gender. Auto-
immune hepatitis (AIH) was the most common cause 
identified in 28.2% (n = 53), followed by Budd-Chiari syn-
drome (BCS) (25%) (n = 47), and cryptogenic in 23.9% 
(n = 45). Metabolic causes such as Wilson’s disease, 
NASH, and hemochromatosis were detected in 7.4%, 
3.2%, and 1.1%, respectively. Biliary cirrhosis was also less 
frequently found; PBC in 3 patients (1.6%) and PSC in 2 
patients (1.1%).

However, secondary causes of biliary cirrhosis such 
as progressive familial intrahepatic cholestasis (PFIC), 

Table 1 The male to female ratio of each etiology of cirrhosis

AIH autoimmune hepatitis, BCS Budd-Chiari syndrome, NASH nonalcoholic steatohepatitis, PBC primary biliary cholangitis, PSC primary sclerosing cholangitis, VOD 
veno-occlusive diseases
* Significant p value (less than 0.05)

Etiology of cirrhosis Total 
(n = 188)
(n, %)

Male
(n = 102)

Female
(n = 86)

Male: female ratio P-value

AIH 53 (28.2%) 19 34 0.56 0.039*

BCS 47 (25%) 25 22 1.14 0.662

Cardiac 4 (2.1%) 2 2 1 1

Cryptogenic 45 (23.9%) 32 13 2.46 0.005*

Hemochromatosis 2 (1.1%) 2 0 –‑ –‑

NASH 6 (3.2%) 3 3 1 1

PBC 3 (1.6%) 0 3 –‑ –‑

PSC 2 (1.1%) 1 1 1 1

Secondary biliary cirrhosis 8 (4.3%) 5 3 1.67 0.480

Wilson’s disease 14 (7.4%) 10 4 2.5 0.109

Others: 4 (2.1%) 3

Alcoholic 1 0 –‑ 0.317

VOD 1 0 –‑

Alpha one anti‑trypsin deficiency 1 0 –‑

Drug‑induced 0 1 –‑
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Caroli’s disease and syndrome, and extra-hepatic biliary 
atresia were found in 8 patients (4.3%). Cardiac cirrhosis 
was reported in 2.1%, and other causes such as alcoholic, 
alpha one anti-trypsin deficiency, veno-occlusive dis-
eases (VOD), or drug-induced liver injury were reported 
in 4 patients (2.1%). According to the gender ratio, 
males were more frequently affected by Wilson’s disease 
(2.5), secondary biliary cirrhosis (1.67), and BCS (1.14). 
Female predominance was significantly observed in AIH 
(p = 0.039), while males significantly predominated in 
cryptogenic cirrhosis (p = 0.005).

Table  2 shows the mean age of the included patients 
according to the gender in each etiology. The oldest age 
was observed in hemochromatosis (67.5 ± 17.7) and 
NASH (60.7 ± 11  years), while the youngest age was 
detected in Wilson’s disease (29.5 ± 14.8) and second-
ary biliary cirrhosis (14.8 ± 4.8  years). AIH was the only 
etiology showing a significant difference between males 
and females (p = 0.016), with younger age in females 
(34.9 ± 14.9 years).

Analysis of other epidemiological data regarding resi-
dence and locality is elucidated in Fig.  1a and b which 
showed that rural residence was reported in 114 (60.6%) 
and urban residence in 74 (39.4%). The majority of 
patients were from rural residence, while in NASH, car-
diac cirrhosis, PSC, and hemochromatosis, it was equal 
to urban residence. Cases from Upper Egypt represented 
(n = 109) 58%, and from Lower Egypt represented (n = 79) 
42%. The majority of patients were from Upper Egypt, 

while biliary cirrhosis, NASH, and cardiac cirrhosis were 
predominantly from Lower Egypt.

The highest percentage of diabetes mellitus was 
observed in patients with hemochromatosis (100%) and 
NASH (66.7%), other causes of cirrhosis (50%), and car-
diac cirrhosis (50%). The clinical presentations are dem-
onstrated in Table  3. Jaundice was the most common 
clinical presentation in AIH, BCS, metabolic, biliary, and 
cryptogenic cirrhosis. Hepatic encephalopathy was com-
mon in AIH, BCS, cryptogenic, and Wilson’s disease. 
Two patients of AIH were presented with spontaneous 
bacterial peritonitis. Hepatocellular carcinoma (HCC) 
was reported in 20 of the included patients (10.6%) and 
was prevalent in 50% of patients with hemochromatosis, 
the patient with alcoholic cirrhosis, and 16.7% of NASH, 
14.9% of BCS, and 13.3% of cryptogenic cirrhosis (Fig. 2). 
Mortality rate was reported in BCS (40.4%), cryptogenic 
(28.9%), cardiac (25%), Wilson’s disease (21.4%), AIH 
(17%), and NASH (16.7%). The mortality was caused by 
uncontrolled variceal bleeding, hepatic encephalopathy, 
or advanced HCC (Fig. 3).

The laboratory data in each etiology as highlighted 
in Table  4 showed that albumin was markedly reduced 
in AIH and Wilson’s disease (2.7 ± 0.8 and 2.7 ± 0.6, 
respectively), INR was markedly prolonged in BCS 
(2.7 ± 8.3), and bilirubin level was markedly elevated 
in PBC (16.3 ± 7.4). Patients diagnosed as AIH in 
this study according to the simplified IAIHG scor-
ing system [12]. Positive ANA with a cutoff ≥ 1/40 was 

Table 2 The mean age by years at each etiology of cirrhosis according to the gender

AIH autoimmune hepatitis, BCS Budd-Chiari syndrome, NASH nonalcoholic steatohepatitis, PBC primary biliary cholangitis, PSC primary sclerosing cholangitis, VOD 
veno-occlusive diseases
* Significant p value (less than 0.05)

Etiology of cirrhosis Total
N = (188) (mean ± SD)

Male (n = 102) 
(mean ± SD)

Female (n = 86) 
(mean ± SD)

P value

AIH 38.5 ± 15.4 44.9 ± 14.3 34.9 ± 14.9 0.016*

BCS 34.4 ± 13.1 36.5 ± 12.5 32.1 ± 13.7 0.172

Cardiac 54.3 ± 2.6 52.5 ± 0.7 56 ± 2.8 0.121

Cryptogenic 44.7 ± 14.4 43.4 ± 15.2 47.7 ± 12.2 0.374

Hemochromatosis 67.5 ± 17.7 67.5 ± 17.7 0 –‑

NASH 60.7 ± 11 65.3 ± 15 56 ± 3.6 0.513

PBC 35.7 ± 10.4 0 38.7 ± 10.4 ––

PSC 42 ± 7.1 47 37 0.317

Secondary biliary cirrhosis 14.8 ± 4.8 15.6 ± 4.7 13.7 ± 5.8 0.653

Wilson’s disease 29.5 ± 14.8 30.5 ± 15.3 27 ± 15.4 0.671

Others 39.3 ± 20.5 0.180

Alcoholic 56 –‑

VOD 57 –‑

Alpha one anti‑trypsin deficiency 28 –‑

Drug‑induced –‑ 16
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Fig. 1 The relation between different etiologies of non‑B non‑C cirrhosis and epidemiological data. A Relation between different etiologies 
of non‑B non‑C cirrhosis and the type of residence of the included patients. B Relation between different etiologies of non‑B non‑C cirrhosis 
and the city locality

Table 3 The clinical presentations according to the etiology of cirrhosis

All results are expressed as number (percentage)

AIH Autoimmune hepatitis, BCS Budd-Chiari syndrome, NASH Nonalcoholic steatohepatitis, PBC Primary biliary cholangitis, PSC Primary sclerosing cholangitis

Etiology of cirrhosis Abdominal pain Jaundice Abdominal 
distension

Ascites Hematemesis Melena Hepatic 
encephalopathy

AIH 3 (5.7%) 29 (54.7%) 18 (34%) 35 (66%) 6 (11.3%) 9 (17%) 25 (47.2%)

BCS 23 (48.9%) 27 (57.4%) 19 (40.4%) 37 (78.7%) 5 (10.6%) 3 (6.4%) 18 (38.3%)

Cardiac 0 1 (25%) 3 (75%) 4 (100%) 0 0 1 (25%)

Cryptogenic 5 (11.1%) 22 (48.9%) 20 (44.4%) 30 (66.7%) 9 (20%) 6 (13.3%) 15 (33.3%)

Hemochromatosis 0 1 (50%) 1 (50%) 1 (50%) 0 1 (50%) 0

NASH 1 (16.7%) 3 (50%) 2 (33.3%) 3 (50%) 2 (33.3%) 1 (16.7%) 1 (16.7%)

PBC 0 3 (100%) 1 (33.3%) 1 (33.3%) 0 0 0

PSC 1 (50%) 1 (50%) 0 2 (100%) 0 1 (50%) 0

Secondary biliary cirrhosis 0 8 (100%) 3 (37.5%) 3 (37.5%) 0 0 1 (12.5%)

Wilson’s disease 2 (14.3%) 9 (64.3%) 6 (42.9%) 7 (50%) 1 (7.1%) 1 (7.1%) 3 (21.4%)

Others 1 (25%) 0 0 0 0 0 0

Fig. 2 The frequency of HCC according to different etiologies of cirrhosis
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detected in 38 patients and elevated IgG level of mean 
2249.7 ± 835.9  mg/dl in all patients confirmed by the 
characteristic pathological pattern in liver biopsy. No 
patient had a positive LKM-1 or SLA/LP. Analysis of the 
hypercoagulation status showed that 19 cases had low 
protein C, 8 low protein S, 4 had lowered both proteins C 
and S, 6 with low antithrombin III, 6 low proteins C and 
S and antithrombin III, 3 had factor V Leiden mutation, 
and 1 case had JAK II mutation.

Subsequently, as represented in Table 5, the classifica-
tion of patients according to Child–Pugh class in each 
etiology revealed a significantly higher percentage of 
patients in AIH and BCS had Child class B and C. Simi-
larly, a high percentage of patients in the other etiologies 

had advanced Child classes. The predictors of mortality 
as illustrated in Table 6 show that Child class (OR 5.169) 
and rural residence (OR 2.346) were the significant pre-
dictors of mortality (p =  < 0.05). Notably, the cause of 
liver cirrhosis was not a significant predictor.

Discussion
Identifying the cause of liver cirrhosis is important 
since it can predict complications and helps in decid-
ing the treatment strategy. Early studies reported 
that in the Western countries, alcoholic liver disease 
and HCV are the most common causes, while HBV 
is the predominant cause in most parts of Asia and 
sub-Saharan Africa [13].

Fig. 3 The frequency of mortality according to different etiologies of cirrhosis

Table 4 The laboratory data according to the etiology of cirrhosis

All results are expressed as mean ± standard deviation

Hb Hemoglobin, AIH Autoimmune hepatitis, BCS Budd-Chiari syndrome, NASH Nonalcoholic steatohepatitis, PBC Primary biliary cholangitis, PSC Primary sclerosing 
cholangitis, ALT Alanine aminotransferase, AST Aspartate aminotransferase, INR International normalized ratio

Etiology of 
cirrhosis

Hb (g/dL) Platelets 
(× 1000/mm3)

ALT (IU/L) AST (IU/L) Albumin (mg/dl) INR Bilirubin (mg/dl) Creatinine (mg/
dl)

AIH 10.5 ± 1.9 139.5 ± 81.9 103 ± 141.1 121.4 ± 138.6 2.7 ± 0.8 1.8 ± 0.7 7.1 ± 7.2 0.9 ± 0.7

BCS 11.1 ± 2.3 167.2 ± 92.1 69.1 ± 128.9 77.4 ± 120.2 2.8 ± 0.7 2.7 ± 8.3 4.4 ± 5.3 1.3 ± 0.9

Cardiac 12.6 ± 1.6 198.5 ± 41.7 101.3 ± 138.4 46.3 ± 27.1 3.6 ± 0.2 1.3 ± 0.2 1.5 ± 0.3 0.9 ± 0.2

Cryptogenic 10.3 ± 2.3 137.7 ± 163.9 97.1 ± 193.5 89.1 ± 146.5 3 ± 0.7 1.6 ± 0.7 5.1 ± 6.2 1.1 ± 0.8

Hemochromatosis 13 ± 7.1 125 ± 91.9 32 ± 14.1 30.5 ± 13.4 3.3 ± 1 1.2 ± 0.2 2.5 ± 2.1 0.7 ± 0.2

NASH 11 ± 1.7 133.2 ± 59.4 184.2 ± 311.5 204.6 ± 375.7 3.3 ± 0.7 1.3 ± 0.4 4.1 ± 4.8 0.9 ± 0.4

PBC 10.9 ± 1.9 287 ± 199.5 196.3 ± 110.5 155.3 ± 39.5 3.4 ± 0.9 1.3 ± 0.4 16.3 ± 7.4 0.7 ± 0.2

PSC 9.4 ± 1.5 139 ± 1.4 104 ± 36.8 116 ± 36.8 2.8 ± 0.8 1.3 ± 0.3 1.6 ± 0.6 0.6 ± 0.1

Secondary biliary 
cirrhosis

9.7 ± 1.2 68 ± 31.9 170.4 ± 136.8 241.6 ± 291.8 3.1 ± 0.3 1.8 ± 0.7 7.3 ± 4 0.4 ± 0.2

Wilson’s disease 10.7 ± 2.5 117.1 ± 74.1 277.1 ± 536.8 293.9 ± 590.9 2.7 ± 0.6 1.9 ± 0.8 5.5 ± 4.9 0.7 ± 0.2

Others 15.1 ± 3.7 155.7 ± 139.6 37.5 ± 22.3 35.2 ± 13.8 4.1 ± 0.6 1.4 ± 0.3 1 .1 ± 0.5 0.8 ± 0.3
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In the present study, AIH was the etiology in 28.2% of 
non-B non-C cirrhosis representing the most commonly 
reported etiology, followed by BCS in 25%. Suzuki et al. 
nationwide study in Japan reported that alcoholic cirrho-
sis was found in 55% as the most common cause of non-B 
non-C cirrhosis in their study followed by NASH which 
represented 14.5%, while AIH occurred in 6.8% [14]. Sim-
ilarly, in the nationwide Brazilian study by de Carvalho 
et al., estimating the burden of chronic viral hepatitis and 
liver cirrhosis in the country, alcohol had the major con-
tribution to non-viral cirrhosis [15].

This is different from our study, because the rate of alco-
hol consumption is very low in Egypt due to religious fac-
tors, with a high prevalence of HCV across the country. In 
a previous report, the mortality of alcohol-related liver dis-
ease was lowest in north Africa and the Middle East (5.3%) 
and in Egypt specifically (4.8%) [16].

AIH in the current study was the most frequently 
reported cause of non-B non-C cirrhosis, which is in 
concordance with the recent rise in the incidence of AIH 
in other countries [17]. AIH affects any age from children 

to the very elderly, but it is most commonly identified in 
middle-aged women in all ethnicity [18, 19], and similar 
results were reported in this study, as AIH was common 
in the middle-aged females.

BCS affects all races and is relatively common in females 
during the third or fourth decade of life [20]. In the present 
work, BCS was the second most identified cause of non-B 
non-C cirrhosis with higher frequency among middle-
aged males, and the mortality was reported in 40.4% of the 
affected patients. Cryptogenic cirrhosis in this study rep-
resented 23.9% of non-B non-C cirrhosis, which is higher 
than the prevalence of 10.5% reported by previous studies 
[14]. The histological examination of liver tissue in patients 
with cryptogenic cirrhosis can be useful in identifying a 
possible cause[21]. Notably, other causes of non-B non-C 
cirrhosis in the current study such as metabolic, vascular, 
or biliary causes represented less than 10% of causes. Simi-
larly, a study published from Egypt aimed to estimate the 
burden of non-viral causes of liver diseases reported that 
NASH was frequent in 3.2%, other metabolic diseases in 
1.2%, vascular diseases in 0.7%, autoimmune diseases in 
0.6%, and alcoholic liver diseases in 0.2% of patients [22].

However, these causes of non-B non-C cirrhosis have 
low incidence worldwide. The prevalence of Wilson’s 
disease is estimated to range between 1/10.000 and 
1/30.000 worldwide [23–25]. Autoimmune biliary cir-
rhosis also shows a significant global variation in the 
incidence rates: PBC ranges from 0.84 to 2.75per 100 
000 and PSC from 0.1 to 4.39 per 100 000 [26].

The clinicopathologic analysis of patients with cryp-
togenic cirrhosis indicates some leading causes such as 
unrecognized NASH, silent AIH, occult viral hepatitis, 
or occult alcohol ingestion [27]. Moreover, clinicopatho-
logical and genomic correlations will be crucial in making 

Table 5 The frequency of CHILD class according to the etiology of cirrhosis

AIH Autoimmune hepatitis, BCS Budd-Chiari syndrome, NASH Nonalcoholic steatohepatitis, PBC Primary biliary cholangitis, PSC Primary sclerosing cholangitis
* Significant p value (less than 0.05)

Etiology of cirrhosis CHILD A CHILD B CHILD C Percentage of Child B 
and C

P value

AIH 7 19 27 87% 0.003*
BCS 3 14 30 94%  < 0.001*
Cardiac 2 2 0 50% 1
Cryptogenic 8 17 20 82% 0.074
Hemochromatosis 1 1 0 50% 1
NASH 2 1 3 67% 0.607
PBC 1 1 1 67% 1
PSC 0 2 0 100% ––
Secondary biliary cirrhosis 0 6 2 100% 0.157
Wilson’s disease 2 6 6 86% 0.319
Others 4 0 0 0 ––

Table 6 Risk factors of mortality in the studied patients

HCC hepatocellular carcinoma, OR odds ratio, CI confidence interval
* Significant p value (less than 0.05)

Items OR P value 95% CI

Age 1.005 0.708 0.981—1.029
Gender 0.807 0.583 0.376—1.734
Rural residence 2.346 0.037* 1.052—5.233
Etiology of cirrhosis 0.950 0.459 0.830—1.088
HCC 2.117 0.180 0.708—6.328
Child class 5.169  < 0.0001* 2.475—10.796
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a diagnosis, or even, discovery of a new entity [7]. Simi-
larly, in the current study, liver biopsy played an essential 
role to diagnose different etiologies such as AIH, NASH, 
hemochromatosis, Caroli syndrome, progressive familial 
intrahepatic cholestasis, drug-induced injury, and VOD.

Regarding the clinicoepidemiological characters in 
this study, males were predominantly affected by non-B 
non-C cirrhosis relative to females, similar to the Brazil-
ian study by de Carvalho et al., which reported high male/
female ratio in non-viral cirrhosis compared to HCV or 
HBV-related cirrhosis [15]. However, residence was a 
significant predictor of mortality in the current study as 
higher prevalence was reported in Upper Egypt in the 
majority of causes. Meanwhile, biliary cirrhosis either 
primary or secondary, NASH, and cardiac cirrhosis were 
predominant in Lower Egypt. This could be explained by 
alterations of environmental factors or changes in life-
style or diet. These factors were also found to trigger the 
development of AIH and biliary cirrhosis [28].Similarly, 
obesity and metabolic syndrome are growing epidemics 
which are considered risk factors for global increase in 
the incidence of NASH. This is evident by the high per-
centage of patients with NASH and cardiac cirrhosis in 
this study who had diabetes mellitus.

One of the complications of liver cirrhosis is the devel-
opment of HCC with an annual incidence between 2 and 
5% in HBV or HCV infections [29]. In Africa, the overall 
survival of patients with HCC in Egypt is longer than in 
other sub-Saharan and East African countries [30]. In the 
current work, HCC occurred in 10.6% of non-B non-C 
cirrhosis without a significant difference regarding the 
gender. This is in concordance with the Egyptian study by 
El Azm et al., which reported 13.87% of HCC occurrence 
in non-B non-C cirrhosis without a significant difference 
detected between non-B non-C HCC, and those of viral 
association as regard to age or gender [31].

HCC in our study was reported in cirrhosis caused by 
hemochromatosis, alcohol, NASH, and BCS. This is in 
concordance with previous reports of HCC in non-viral 
cirrhosis. HCC develops in about 6% of hemochromato-
sis-related cirrhosis which represents a 20-fold increased 
lifetime risk compared to the general population [32].The 
mechanism for increased risk of HCC in these patients 
is due to excessive iron which promotes oxidative DNA 
damage and free radical activity [33]. Similarly, alcohol is 
an independent risk factor for HCC, with a relative risk of 
2.07 for heavy drinkers compared to non-drinkers with a 
high annual incidence of HCC(2.9%) [34, 35]. Addition-
ally, excessive alcohol consumption may act in synergy 
with iron overload [36], diabetes mellitus, or viral hepati-
tis to promote liver carcinogenesis [37].

Between 10 and 20% of HCC cases in the US are attrib-
uted to NAFLD [38, 39]. Mitochondrial dysfunction in 

hepatic steatosis leads to free radical production and oxi-
dative stress, which allows progression to steatohepatitis, 
liver cirrhosis, and HCC [40]. Hepatic venous congestion 
caused by obstruction of hepatic venous outflow as in 
BCS or cardiac cirrhosis can lead to HCC. In this study, 
HCC developed in 14.9% of BCS. However, the preva-
lence of HCC in BCS shows a wide geographical variation 
ranging from 2 to 51.6% due to variation in the charac-
teristics of the studied populations and difference in the 
time of follow up. A previous meta-analysis revealed that 
the prevalence of HCC in BCS was 2.0–46.2% in Asia, 
40.0–51.6% in Africa, 11.3% in Europe, and 11.1% in 
America [41].

HCC developed in 13.3% of cryptogenic cirrhosis 
which was lower compared to other etiologies. This is 
in line with Abe et al. Japanese study, which showed that 
20% of HCC had non-B non-C cirrhosis, 55 patients were 
habitual alcohol drinkers, 10 had NASH, and 7 had cryp-
togenic cirrhosis [42].

On the other hand, Suzuki et  al. study on a survey 
of non-B non-C liver cirrhosis in Japan revealed that 
patients with cryptogenic cirrhosis were more likely to 
have HCC similar to NASH patients [14]. Recently, the 
Korean study by Kim et al. reported that alcoholic cirrho-
sis was the most common etiology developing HCC in 
59.7%, followed by AIH, while cryptogenic cirrhosis rep-
resented 38% [43]. Ikeda et al. suggested that occult HBV 
infection could be a reason for increase the risk of HCC 
in non-B non-C cirrhosis by 8 times [44].

Regarding the outcome of cryptogenic cirrhosis in this 
study, the mortality was reported in 28.9% lower than 
in BCS but relatively higher to other etiologies. In one 
study, longer duration of hospitalization was observed 
in patients with cryptogenic cirrhosis at an early stage of 
the disease compared to non-cryptogenic cirrhosis due 
to complications not related to the liver disease [45]. In 
the current study, longer duration of hospitalization was 
observed in cryptogenic cirrhosis because of both the 
long time required for diagnostic workup and the com-
plications related to advanced liver disease.

In the current study, according to Child classification, 
more than half of the patients had advanced cirrhosis 
with decompensation which was the most significant 
risk factor of mortality. In a global systematic analysis of 
liver cirrhosis, the number of prevalent cases of decom-
pensated cirrhosis increased from > 5.20 million in 1990 
to > 10.6 million in 2017 [16].The development of compli-
cations such as ascites, encephalopathy, and gastrointes-
tinal bleeding denotes the decompensated stage of liver 
cirrhosis with 2  years survival compared to the median 
survival of about 12 years in compensated cirrhosis [46]. 
The liver centers involved in this study are tertiary care 
hospitals; therefore, patients referred to these centers are 
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usually presented with severe disease or complications, 
which could explain the high percentage of patients with 
decompensated disease.

The present study had some limitations which need to 
be addressed. First, the relatively small sample size; how-
ever, as mentioned, there is low global prevalence of the 
studied etiologies of cirrhosis. Additionally, patients are 
usually admitted to the tertiary hospitals of this study 
for the management of advanced disease or complica-
tions. Second, the lack of investigations for occult HBV 
or HCV in the recruited patients because this test is rel-
atively expensive and unavailable in all hospitals. Third, 
the lack of pathological data of liver biopsy in many of the 
included patients which could reveal unidentified causes 
in cryptogenic cirrhosis. Nevertheless, liver decompensa-
tion and coagulopathy hindered obtaining liver biopsy in 
these cases.

Currently, there is proof of shifting burden of cirrho-
sis due to different causes. In a systematic analysis of 
the global burden of cirrhosis, NASH was predicted to 
become the leading cause of cirrhosis in the future [16]. 
Previously, Egypt had one of the highest burdens of HCV 
infections globally [47]. However, after the extended 
treatment program by DAAs therapy in Egypt, a change 
in the causes of liver cirrhosis is expected.

To the best of our knowledge, this is the first multi-
center study on non-B non-C cirrhosis in Egypt. The 
study included patients from different centers in different 
areas all over Egypt, which highlights a potential change 
in the prevalence of non-viral cirrhosis in the near future.

Conclusions
In this first multicenter report on non-B non-C cir-
rhosis in Egypt, a high prevalence of AIH and BCS was 
reported. Cryptogenic cirrhosis showed a high preva-
lence as well. Advanced Child class and rural residence 
were significant predictors of mortality. Further, nation-
wide studies will be needed to assess the change in the 
prevalence of other causes of non-viral cirrhosis and to 
identify the potential risk factors of these causes.
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