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Abstract 

Background and study aim: Autoimmune hepatitis (AIH) is a chronic liver 
disease that can lead to progressive liver damage. The prevalence of AIH 
among the general population and among chronic liver disease (CLD) pa-
tients is variable worldwide. Currently, no published data on the prevalence 
of AIH among Saudi or among liver disease patients from the region. In this 
study, we aimed to assess the prevalence of AIH among CLD patients who 
were referred for transient elastography (FibroScan) in Saudi Arabia. Patients 
and methods: A retrospective study was conducted among CLD patients who 
had a transient elastography (FibroScan) during the 3-year study period. We 
obtained demographic data and test results for serum alanine aminotransfe-
rase (ALT), bilirubin, hemoglobin (Hgb), platelets, and international norma-
lized ratio (INR) from all patients. We compared the results of the AIH pa-
tients to those of the non-AIH patients with CLD. In addition, for AIH pa-
tients, we measured serum immunoglobulin G (IgG), antinuclear antibody 
(ANA), smooth muscle antibody (SMA) and ALT at 2 - 6 weeks and at 3 - 4 
months. Results: We included 494 patients, who were predominantly female 
(271 (60%)) and Saudi (299 (60.5%)). Thirty patients (6.1%) had AIH, which 
represented the 4th most common liver disease. Compared to non-AIH pa-
tients, AIH patients were younger (mean ages 49.9 years, SD 14.22 years, and 
40.4 years, SD 13.94 years, respectively, P = 0.001). Patients with AIH had 
significantly lower Hgb and platelets (P = 0.008 for both) and higher ALT, bi-
lirubin and INR (P = 0.05, 0.047 and 0.019, respectively). More than 50% of 
the AIH patients had cirrhosis. Older age was not associated with advanced 
disease stage among the AIH patients (P < 0.001). AIH represents the 4th most 
common cause of CLD in patients referred for transient elastography in Saudi 
Arabia. AIH tends to be severe in patients at a young age, with a marked bio-
chemical response to steroids and azathioprine treatment. 
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1. Introduction 

Autoimmune hepatitis (AIH) is chronic inflammatory liver disease with an un-
known etiology. AIH can present as either acute or chronic hepatitis along with 
liver cirrhosis or end-stage liver disease [1] [2] [3] AIH is more common in 
young and middle-aged females with a female to male ratio of 3 - 4:1 [4] [5] [6]. 
However, the age at diagnosis varies widely, affecting individuals from child-
hood to old age [1] [2] [3]. The prevalence of AIH in Western Europe is variable 
and is estimated at approximately 10 - 17 cases/100,000 people [7] [8]. A higher 
prevalence rate of 42.9/100,000 people was reported from the state [9]. In Asia 
and New Zealand, the prevalence rate was 24.5 cases/100,000 people, while in 
contrast, Singapore had a much lower prevalence of 4 cases/100,000 people [10] 
[11]. The estimated global incidence and prevalence of AIH are 1.7 - 1.9 cas-
es/100,000 people per year and 16.9 - 42.9/100,000 people, respectively [12]. The 
global prevalence of AIH among individuals with liver disease is not well stu-
died; however, AIH is much less common than viral hepatitis and alcoholic and 
nonalcoholic fatty liver disease, representing only 4% of all indications for liver 
transplantation [12] [13] [14]. Several national reports from Saudi Arabia have 
addressed the clinical characteristics of AIH; however, the prevalence of AIH 
among the general population and among patients from Saudi Arabia with liver 
disease is not known [3] [4] [5]. The spectrum of clinical presentations of AIH 
ranges from asymptomatic disease to acute severe liver failure or severe ad-
vanced liver cirrhosis [1]-[6]. AIH is characterized by elevated transaminases, 
liver infiltration with lymphocytes and plasma cells, and positive serum autoan-
tibodies [1] [2] [3]. The standard treatment for AIH is steroids and immuno-
modulation with azathioprine [1] [2] [3]. In Saudi Arabia, the prevalence of AIH 
might be underestimated due to the high prevalence of chronic hepatitis B and C 
and the increasing burden of nonalcoholic fatty liver disease (NAFLD) [15] [16]. 
This study was conducted at King Abdulaziz University Hospital (KAUH), the 
largest academic medical center in western Saudi Arabia, and aimed to study the 
prevalence of AIH among patients with chronic liver disease (CLD). 

2. Patients and Method  

Ethical approval was obtained from the research ethics committee of the Faculty 
of Medicine, King Abdulaziz University. 

This is a retrospective study that was conducted at the Gastroenterolo-
gy/Hepatology Unit at KAUH, Jeddah. The study was conducted over a 3-year 
period from April 2015 to April 2018. The study population was composed of 
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adult patients above 18 years of age with stable CLD who did not show any clin-
ical evidence of decompensation and who had received transient elastography 
using FibroScan within the study period. We excluded patients who had FibroS-
can examinations at KAUH but had incomplete data in their files because of pa-
rallel follow-ups in other hospitals. Patients who had a superimposed acute liver 
injury (such as drug-induced injury on top of stable CLD) were also excluded. 
The data were obtained from the gastroenterology and hepatology unit docu-
ments and from patients’ electronic files in the hospital information system. 

Demographic data were collected, which include age, gender, and nationality 
(Saudi or non-Saudi). We gathered the following information for all patients: 
hemoglobin (Hgb), platelet count, serum alanine transaminase (ALT), serum 
glutamyl transferase (GGT), serum albumin, and serum bilirubin. These results 
were obtained from tests that were conducted within one month of the FibroS-
can examination. We also assessed associated comorbidities or autoimmune 
diseases and evidence of hepatocellular carcinoma, cirrhosis or fatty liver in the 
imaging examination. 

For the AIH patients, we also included the results of the serum immunoglobu-
lin G (IgG) test that was conducted within 1 month of the FibroScan examina-
tion. In addition, we obtained serum ALT levels at 2 - 6 weeks posttreatment and 
at 3 - 4 months posttreatment. 

The FibroScan (Echosens; Paris, France; 2005) examination was performed by 
one expert examiner with more than 5 years of experience in performing the 
examination. A successful examination was defined as showing at least 10 valid 
readings with at least a 70% success rate (interquartile range (IQR) of less than 
30%). The result was read in kilopascals (kPa). Different stages of fibrosis were 
defined as F0 (less than 6 kPa), F1 (6 - 7.1 kPa) for mild fibrosis, F2 (7.2 - 9.4 
kPa) for moderate fibrosis, F3 (9.5 - 12.4 kPa) for severe fibrosis, and F4 (>12.5 
kPa) for cirrhosis [17] [18]. The fat content was determined from the captured 
attenuation parameter (CAP). Radiological examination was performed using an 
abdominal ultrasound, and fatty liver was defined as fatty infiltration or attenua-
tion of the liver image with or without hepatomegaly. Portal hypertensive fea-
tures and cirrhosis were defined with an ultrasound examination if there were 
dilated portal veins, the presence of collaterals or splenomegaly. 

The patients were divided into two groups (the AIH group and the non-AIH 
group), and a comparison of the two groups was performed in terms of clinical 
features and laboratory results. 

CLD was defined as persistently abnormal liver enzymes for 3 - 6 months, 
positive serological markers for viral hepatitis, and/or the presence of laboratory 
features of portal hypertension (HTN) (such as thrombocytopenia) together 
with positive serological markers for AIH or viral hepatitis. Nonalcoholic fatty 
liver disease was diagnosed based on the following criteria: persistently elevated 
liver enzymes for more than three months, the presence of metabolic syndrome 
or obesity, a lack of viral and autoimmune markers, and a negative history of 
hepatotoxic medication use or radiological examination with an ultrasound or 
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computerized tomography (CT) abdominal examination. 
AIH was defined according to the international group for AIH criteria and the 

modified criteria for the diagnosis of AIH [19] [20]. 
Chronic viral hepatitis B and chronic viral hepatitis C were diagnosed based 

on the presence of a serological viral marker for hepatitis B virus (HBV) or he-
patitis C virus (HCV) and a positive viral load detected by the TaqMan polyme-
rase chain reaction (PCR) method. 

Patients who had long lasting Rheumatoid arthritis and were on methotrexate 
for 10 years or more, they were assessed for methotrexate induced liver fibrosis 
using fibroscan. 

Patients with overlap syndrome were defined on the bases of presence of bio-
chemical and immunological features of two autoimmune liver diseases at the 
same time. Those include AIH-PBC overlap 2 patients. And AIH-PSC overlap 1 
patient. 

Statistical Method  

IBM SPSS 22 was used for statistical analysis. Descriptive statistics are described 
by frequencies, means, and standard deviations. The chi-square test was used to 
compare the differences in nominal variables between the AIH patients and the 
patients with other liver diseases. Student’s t-test was used to compare the con-
tinuous variables between the AIH patients and the patients with other liver dis-
eases. Linear regression analysis was used to study the effect of different va-
riables on the presence of cirrhosis. A P value ≤ 0.05 was considered significant. 

3. Result  

The total number of patients was 509, and 494 patients were included in the final 
analysis according to the inclusion criteria. The total number of AIH was 35 and 
5 were excluded because of none availability of their laboratory and follow up 
data on the hospital information system. The majority of the patients were fe-
male (271; 60%), and the majority of patients were Saudi (299; 60.5%). The mean 
age was 49.46 years (SD 14.21; range 18 - 87 years). The majority of patients 
were in their forties. 

The most commonly identified liver disease among our cohort was chronic 
hepatitis B (CHB), followed by chronic hepatitis C (CHC). Thirty patients with 
AIH were identified, making AIH the fourth most common liver disease, 
representing 6.1% of all patients (Table 1). All the patients in our cohort were 
type I AIH based on the serological markers. 

Other baseline characteristics of all patients are shown in Table 2, which 
compares the characteristics of AIH patients to those of the patients with other 
liver diseases. In both groups, there were more Saudi patients than non-Saudi 
patients, and 73% of AIH patients were Saudi. Sixty percent of patients were fe-
males, and forty percent of patients had cirrhosis based on an ultrasound ex-
amination. For the continuous variables the data was normally distributed apart 
from the serum IgG and IgM. There was a significant difference between the 
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AIH patients and patients with other liver diseases in terms of age, Hgb, platelet 
count, serum ALT, serum GGT, serum bilirubin, INR, and CAP (Table 3). The 
biochemical parameters were normal in 310 (66.8%) of the non-AIH patients. 
On the other hand, the laboratory test results of the AIH patients varied from a 
modest elevation in ALT and serum bilirubin to very high levels (P = 0.05 and 
0.047, respectively) compared to the levels of the non-AIH group (Table 3). 

The mean serum IgG value for AIH patients was 24.1 g/L (SD 12.44 SE 2.6) 
(normal up to 16.1 g/L) and the median was 21.4 g/L. The mean serum IgM for 
AIH patients was 1.78 g/l (SD 1.25 SE 0.26) (normal range 0.5 - 1.9 g/l.) and the 
median was 1.36 g/l. 

Twenty patients had moderately to strongly positive ANA, and 13 patients 
had moderately to strongly positive SMA. 

The distribution of the two groups according to the stage of fibrosis is shown 
in Table 4, and there was a significant difference between the AIH and non-AIH 
patients (P < 0.001). 

 
Table 1. Distribution of patients according to the underlying liver disease. 

Diagnosis Number of patients Percent 

CHB 166 33.6 

CHC 153 31.0 

AIH 30 6.1 

NAFLD 111 22.5 

Methotrexate 19 3.8 

Chronic cholestasis of unknown cause 1 0.2 

Overlap syndrome 4 0.8 

PBC 3 0.6 

CHB + CHC 6 1.2 

DILI-induced AIH 1 0.2 

Total 494 100.0 

 
Table 2. Baseline characteristics of AIH patients compared to those of non-AIH patients. 

Variable AIH, number (%) Non-AIH, number (%) P value 

Nationality 
Saudi 22 (73.3%) 277 (59.7%) 

0.18 
Non-Saudi 8 (26.7%) 187 (40.3%) 

Sex 
Male 12 (40%) 211 (45.5%) 

0.35 
Female 18 (60%) 253 (54.5%) 

Age (years) 40.5 SD 13.940 49.9 SD 14.22 0.001 

Diabetes 7 124 0.62 

Cirrhosis on ultrasound 12 (40%) 20 (4.31%) 0.044 

Autoimmune disease 6 (20%) 39 (8.4%) 0.014 
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Table 3. Baseline laboratory test results of AIH patients compared to those of non-AIH 
patients. 

 Patients Mean Std. Deviation Std. Error Mean P Value 

Hgb 
Normal 12 - 15 g/dL 

AIH 12.07 2.487 0.488 
0.008 

Non-AIH 12.96 2.536 0.120 

Platelet count 
Normal 150 - 450 K/μL 

AIH 216.46 117.505 23.045 
0.008 

Non-AIH 258.43 117.993 5.581 

Albumin 
Normal 35 - 50 g/L 

AIH 31.91 12.468 2.445 
0.245 

Non-AIH 34.84 5.532 0.260 

ALT 
Normal 30 - 65 U/L 

AIH 83.69 79.307 15.553 
0.05 

Non-AIH 51.13 66.981 3.161 

GGT 
Normal 5 - 85 U/L 

AIH 237.92 265.655 52.099 
0.004 

Non-AIH 72.87 203.724 9.701 

Bilirubin 
Normal 0 - 17 μmol/L 

AIH 50.13 85.957 17.191 
0.047 

Non-AIH 14.03 25.499 1.202 

INR 
Normal 1.1 - 1.4 

Seconds 

AIH 1.35 0.474 0.106 
0.019 

Non-AIH 1.08 0.285 0.016 

CAP 
AIH 217.67 64.420 15.184 

0.033 
Non-AIH 253.33 69.995 3.281 

kPa Stiffness score 
AIH 13.91 9.415 1.883 

0.10 
Non-AIH 10.57 12.021 0.558 

 
Table 4. The chi square test for the different stage of fibrosis between the two groups. 

F Score Number in None AIH Number in AIH Total 

0 191 3 194 

1 99 5 104 

2 45 2 47 

3 33 4 37 

4 96 16 112 

 464 30 494 

 
Of the AIH patients, 20 patients had available results for follow-up ALT values 

at 2 - 6 weeks and at 3 - 4 months posttreatment with immune suppression. 
These patients showed a significant reduction in ALT values (P = 0.01 and 0.004, 
respectively). 

Of the non-AIH CLD patients, 337 (72.6%) were older than 40 years, and this 
age group was associated with a higher stiffness score of 11.72 kPa compared to 
7.58 kPa for patients 40 years or younger (P > 0.001). 

However, in the AIH group, 11 (36.6%) patients who were older than 40 years 
did not have a higher stiffness score than the patients who were 40 years or 
younger (14.62 kPa and 13.35 kPa, respectively, P = 0.75). 

https://doi.org/10.4236/ijcm.2021.126022


R. M. Alshanketi et al. 
 

 

DOI: 10.4236/ijcm.2021.126022 257 International Journal of Clinical Medicine 
 

4. Discussion  

Our study showed that AIH represents the 4th most common cause of CLD in 
patients referred for Fibroscan. AIH prevalence among the general population 
and among patients with CLD is variable in different countries. Some reports 
have shown that AIH is the cause of 4% of all indications for liver transplanta-
tion [12]. On the other hand, the prevalence within the general population, 
which ranges from 10.7 - 16.9 cases per 100,000 people in Europe, has been re-
ported [13]. Higher prevalence rates have been reported in some areas such as 
Alaska, with prevalence rates of 42.9 cases per 100,000 people, and New Zealand, 
with 24.5 cases per 100,000 people [9] [10]. Similar general population preva-
lence studies on liver disease have not been conducted in Saudi Arabia. Howev-
er, the annual Ministry of Health statistics and other reports show a significant 
burden of CHB and CHC, which are the two most common liver diseases, as 
shown in our report [15] [21]. On the other hand, the prevalence of AIH among 
our cohort is lower than the figure reported by Khalaf et al. [22] and Al Sebayel 
et al. [23] (14.3% and 10%, respectively) among liver transplant patients from 
Saudi Arabia. This difference can be explained by the severity of AIH among 
Saudi patients, with more than one-third to more than half of patients having 
advanced fibrosis or decompensated cirrhosis at a young age [4] [5] [6]. The 
predominance of AIH hepatitis among females is similar to what has been 
shown in several national and international studies. On the other hand, we have 
shown that AIH tends to be a severe disease that has severe fibrosis. This finding 
is similar to previously published data on AIH from different regions from Saudi 
Arabia [4] [5] [6]. All patients in our cohort were type I AIH and this is similar 
to the previously reported data on AIH from our center [5].  

The clinical and laboratory features of AIH patients from our cohort are simi-
lar to those in the published data on AIH from Saudi Arabia, and they also indi-
cate advanced disease severity compared to the disease severity in non-AIH pa-
tients. The disease severity is reflected by lower platelet counts, lower Hgb, and a 
high rate of patients with advanced fibrosis [4] [5] [6]. On the other hand, the 
higher serum ALT, GGT and serum bilirubin levels of AIH patients, compared 
to those of non-AIH patients, may reflect ongoing disease activity in AIH pa-
tients in the first set of laboratory testing. The prevalence of severe fibrosis in 
patients aged older than 40 years was not different from that of younger patients; 
this lack of difference is another reflection of the prevalence of severe AIH at 
young ages. This finding is similar to the results discussed in our previous report 
on AIH patients [5]. AIH is known to respond to steroids and azathioprine in 
most patients, even those with advanced fibrosis and stable cirrhosis [1] [2] [3], 
and we have shown a significant biochemical response in serum ALT during a 
short-term follow-up. However, assessing a longer treatment response was not 
an aim of our study, and this was previously documented by several national and 
international studies [1] [2] [3]. Multiple regression analysis showed that among 
AIH patients, age was associated with evidence of cirrhosis in ultrasound ex-
aminations. This finding could reflect a long-term ongoing active disease prior 
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to developing cirrhosis at a relatively young age, as shown in most of our AIH 
patients. This result, in addition to what we have mentioned above, is additional 
evidence of the aggressive nature of AIH among Saudis [3] [5]. On the other 
hand, none of the AIH patients had an elevated CAP, which can be explained by 
the presence of a large number of NAFLD patients representing the most com-
mon liver disease after viral hepatitis B and C. The prevalence of serum autoan-
tibody positivity is similar to what has been shown from previous national data 
on AIH [3].  

Our study may not reflect the real prevalence of AIH and other chronic liver 
disease from Saudi Arabia, however it gives a reflection on the most common 
chronic liver disease in Saudi Arabia. In addition, we have shown that AIH 
though not common but it tends to present with severe form of chronic liver 
disease. National prevalence studies are lacking about AIH and other liver dis-
ease from Saudi Arabia. It is important to have National prevalence studies on 
AIH since early diagnosis and initiation of immune suppression will delay the 
progression to advance liver disease in young population. This study might be 
similar to countries that had high prevalence of viral hepatitis B and C and 
NAFLD with lower prevalence of AIH and other autoimmune liver disease, like 
European countries. 

In conclusion our study showed that AIH represents the 4th most common 
liver disease among patients with liver disease from Saudi Arabia. AIH tends to 
result in advanced disease in a large percent of patients. Treatment with immu-
nosuppression results in a marked early biochemical response in AIH patients. 

Limitations of the Study  

The retrospective nature of the study resulted in failure to include patients who 
had incomplete data. 

The study was conducted in one center, and a similar multicenter national 
study will more accurately reflect the prevalence of AIH liver disease in the 
Kingdom of Saudi Arabia.  
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