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Abstract  Celiac disease is known for its classic clinical manifestations such as anemia and diarrhea. Liver 
involvement in celiac disease has been studied for more than thirty years. We review different etiologies of liver 
diseases and their possible association with celiac disease and seek to define in which situations serological 
screening should be performed. 
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1. Introduction 
Celiac disease is a chronic immune-mediated 

inflammatory intestinal disorder induced by gluten 
ingestion in genetically susceptible individuals [1]. It 
differs substantially from other autoimmune diseases as 
immunosupressants are not part of the treatment. The 
diagnosis requires a joint clinicopathological approach; 
the recommended first-line test is serology with 
immunoglobulin A (IgA) tissue transglutaminase (tTG) 
and IgA endomysial (EmA) antibodies. These serological 
tests have high levels of sensitivity and specificity, but the 
presence of lymphocyte infiltrate and villous atrophy in 
small bowel biopsy is still the gold standard for 
confirming diagnosis [2]. As in many developing 
countries the tests for celiac disease are not available, 
clinicians and institutions should find ways to make 
confirmatory tests for celiac disease available. Wakim-
Fleming et al recently demonstrated that in cirrhotic 
patients, high titers for human tTG and EmA can diagnose 
celiac disease in the absence of a small bowel biopsy [3]. 
However, Carrocio et al pointed out that false positive 
human tTG can be observed in patients with chronic liver 
diseases [4]. These facts must be taken into account when 
facing suspected celiac disease. 

Patients may present classical clinical manifestations 
(weight loss, anemia, diarrhea or general weakness), 
metabolic bone disease, iron, or folate deficiencies 
(osteoporosis, fractures, or anemia), or neurologic 
symptoms (ataxia, encephalopathy, or myelopathy) and 
associated autoimmune diseases that are often of greater 
clinical significance than celiac disease [5,6]. When gluten 
is removed from the diet, most patients present clinical 
remission and test negative for autoantibodies [7]. High 

aminotransferase levels of unknown etiology may also 
normalize with a gluten-free diet [8]. 

We aimed to perform a theoretical study of literature on 
screening of celiac disease in patients with liver disease. 

2. Material and Methods 
A review for liver involvement in celiac disease was 

performed by conducting a broad search for "celiac 
disease" AND “alanine transaminase” “liver cirrhosis” 
“portal hypertension” “autoimmune hepatitis” “primary 
biliary cirrhosis” “sclerosing cholangitis” “non-alcoholic 
fatty liver disease” in Pubmed. Additionally the references 
of the selected articles were also consulted for relevant 
articles on the subject. Only relevant full papers were 
included.  

3. Celiac Disease and the Liver 
Liver involvement in celiac disease has been studied for 

more than thirty years [9]. At present, celiac disease 
screening is recommended for all patients with abnormal 
liver blood tests, autoimmune liver diseases, prior 
interferon-based therapy for viral hepatitis, and cirrhosis 
of various etiologies [10,11]. A Czech study observed that 
3% (29/962) of the individuals with liver diseases and 
0.8% (5/523) who underwent liver transplant were 
seropositive for anti-tTG antibodies. However, celiac 
disease was biopsy-diagnosed in 16 patients: 4 with 
autoimmune hepatitis type I, 3 with Wilson's disease, 3 
with “celiac hepatitis”, 2 with primary sclerosing 
cholangitis, 1 with primary biliary cirrhosis, 1 with Budd-
Chiari syndrome, 1 with toxic hepatitis, and 1 with non-
alcoholic steatohepatitis. This study demonstrated that 
celiac disease may be present with any etiology of liver 
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disease [11]. The fact that two diseases coexist does not 
mean that there is an association, and the most important 
questions here are whether there is evidence to 
recommend celiac disease screening in all patients with 
liver disease and whether there are possible benefits. 

Among patients with cryptogenic hypertransaminasemia, 
about 3.6% to 4.1% present biopsy-proven celiac disease 
[12], and in most cases abnormal liver tests normalize 
with a gluten-free diet [8,12]. When they do not, liver 
biopsies are mandatory for further investigation of hepatic 
involvement, which has previously been related to chronic 
active hepatitis [8]. Nonetheless, when aminotransferase 
levels remain elevated, screening for autoimmune liver 
diseases such as autoimmune hepatitis (AIH), primary 
biliary cirrhosis (PBC), and primary sclerosing cholangitis 
(PSC) must be performed [13,14,15]. 

Celiac disease is ten times more prevalent among 
patients with AIH than in the general population [16]. 
When both diseases are present, the introduction of a 
gluten-free diet in immunosuppressed patients can cause a 
high AIH remission rate. When clinical remission is 
reached, a prolonged immunosuppressive regimen induces 
a high sustained remission rate after treatment withdrawal 
[17]. 

The association between PBC and celiac disease has 
long been suspected since Logan et al first reported both 
conditions diagnosed simultaneously in 4 patients [18]. 
The association remains controversial [19,20,21]. Nevertheless, 
a gluten-free diet may be helpful in restoration of liver 
function in patients with PBC and celiac disease [19]. 

Associations between PSC and celiac disease have been 
described by many authors [22,23]. One case series 
showed that anti-smooth muscle antibody (ASMA) was 
present in 3 patients with PSC, indicating that screening 
for celiac disease may be of value in patients with PSC 
specially in the presence of ASMA [22]. More studies 
including a large number of patients are necessary to 
define the association between autoimmune liver diseases 
and celiac disease. This question has not been answered 
because eating habits and celiac disease prevalence vary 
around the world. The primary concern at this point is 
whether patients with autoimmune liver disease should be 
actively screened for EmA and tTG antibodies, especially 
those with persistent altered liver tests, in regions where 
the prevalence of celiac disease is significant. In this 
context, a gluten-free diet may contribute to normalization 
of liver biochemistry, may halt progression of the liver 
disease, and may even prevent complications such as the 
onset of other autoimmune diseases or lymphoma. 

It has been reported that nonalcoholic fatty liver disease 
(NAFLD) without metabolic syndrome could be related to 
the concomitant presence of celiac disease. Bardella et al 
evaluated 59 patients with hypertransaminasemia and 
biopsy-proven NAFLD, and 3.4% were found to have 
celiac disease [24]. After 6 months of a gluten-free diet, 
liver enzymes normalized. It was later observed that a 
significant proportion of NAFLD patients, including obese 
individuals or those with metabolic syndrome, were 
seropositive for celiac disease, but EmA and tTG were 
more commonly found in those with body mass indices 
less than 27 kg/m². Additionally, their aminotransferase 
levels and ultrasound steatosis regressed with gluten-free 
diet [25,26]. A pathogenetic link between NAFLD and 
celiac disease involving gut permeability, microbiota, and 

diet has been proposed, but the pathogenesis of liver 
steatosis in celiac disease remains uncertain [27,28]. 
Patients with NAFLD should be screened for celiac 
disease when steatohepatitis is present in the absence of 
metabolic risk factors and once other causes of the liver 
disease are excluded [27]. 

Few studies have addressed the relationship between 
celiac disease and chronic hepatitis B [29,30], and the 
results are controversial. It has been demonstrated that 
vaccines against the hepatitis B virus are less efficacious 
in patients with celiac disease [31,32]. While celiac 
disease is considered an autoimmune disorder, this 
reduced efficacy may reflect defective mechanisms in 
antibody production and viral clearance. A higher 
prevalence of celiac disease has been observed in those 
infected with hepatitis C virus (HCV) than those without it 
[33,34]. However, a French multi-center study failed to 
demonstrate such association, probably because of the low 
prevalence of celiac disease in France [35]. Despite the 
controversy over the link between these two diseases, the 
primary concern is that patients may present severe cases 
of overt celiac disease during HCV treatment, leading to 
discontinuation of interferon-alfa (IFN) [36]. Patients with 
both diseases may experience severe diarrhea with weight 
loss during IFN treatment as well as dermatitis 
herpetiformis, hypoferritinemia, and refractory anemia 
that persist after treatment has stopped. Until recently, the 
association of pegylated interferon-alfa (PEG) with 
ribavirin was the gold standard treatment for hepatitis C 
[37]. All HCV patients should be screened for celiac 
disease prior to anti-viral treatment. For those with 
positive antibodies, IFN-free regimens are the logical 
choice. If the new drugs (protease inhibitors of 2nd and 3rd 
generation) are not available, a gluten-free diet must be 
started preemptively, and patients should be carefully 
monitored during IFN treatment [34,36,38]. 

Some case reports have suggested that celiac disease 
may be a trigger for the development of idiopathic 
noncirrhotic intrahepatic portal hypertension (NCIHPH) 
[39,40]. In India, 10% of NCIHPH patients had biopsy-
proven celiac disease[41]. Furthermore, the presence of 
celiac disease predicts reduced transplant-free survival [42]. 
Current data suggests the need to search for celiac disease 
in all patients with unexplained portal hypertension [41], 
although we do not know if a gluten-free diet can change 
the evolution of the disease or improve survival. 

Celiac disease is at least twice more common in 
cirrhotic patients than in the general population [3]. The 
absence of a common histological pattern of liver injury in 
patients with celiac disease does not favor the assumption 
that this disease directly damages the liver [43]. Kaukinen 
et al described patients with chronic liver disease before 
or after liver transplant in which detection and treatment 
of celiac disease prevented progression to end-stage liver 
failure. Three were in consideration for liver transplant. 
Hepatic dysfunction reversed in all patients when a gluten-
free diet was adopted [44]. Besides these, other cases were 
reported where decompensated cirrhosis reversed after the 
introduction of a gluten-free diet [43,45,46]. These data 
indicate that celiac disease should be screened in cirrhotic 
patients, especially in those with hypoalbuminemia and 
ascites [3,43]. Independent of the etiology of liver 
cirrhosis, patients with advanced liver disease and celiac 
disease may benefit from a gluten-free diet. 



 International Journal of Celiac Disease 93 

 

4. Conclusion 
Although major advances were made over the last 

decades, future studies are still needed to define the 
prevalence of celiac disease in various etiologies of liver 
diseases and to prove any alleged association. Also, the 
impact of celiac disease in several etiologies of liver 
disease is yet to be determined. Based on the current 
knowledge, serologic screening for celiac disease should 
be done in the setting of cryptogenic hypertransaminasemia, 
autoimmune liver diseases, NAFLD in the absence of 
classical risk factors, idiopathic noncirrhotic portal 
hypertension, and advanced cirrhosis of any etiology. 
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