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Abstract

Abnormal liver function tests and liver damage are seen fre-
quently with celiac disease. However, the pathogenesis of liver
functions abnormality is not clearly understood. The aim of this
study was to determine the frequency of abnormal liver functions
in children with celiac disease and its relation with anthropomet-
ric measurements and severity of intestinal damage.

Patients and methods : Twenty seven patients with celiac disease
were included in the study. Anthropometric and laboratory exam-
inations and intestinal biopsies were performed in all the patients.
Mucosal lesions were classified according to the Marsh classifica-
tion. Villous area, crypt height and mitotic count were measured
morphometrically for all biopsy samples.

Results : The mean age of patients was 6 ± 5 years on admis-
sion. Alanine aminotransferase levels were normal (group 1) or
elevated (group 2) in 20 and 7 patients, respectively. The mean ala-
nine aminotransferase levels were 22.0 ± 7.2 in group 1 and 70.5 ±
31.1 U/L in group 2 patients, (p < 0.001). Complaints, mean age,
height for age, weight for height, serum albumin level, villous area,
crypt height and mitotic count were not significantly different
between the two groups. Similarly, the ratio of Marsh classifica-
tion was not significantly different between the two groups. All
patients were given a gluten-free diet. Serum aminotransferase
values returned to normal after 7.4 ± 2.7 months of a gluten-free
diet. 

Conclusion : Abnormalities of liver functions are frequently
seen in paediatric celiac disease patients. These abnormalities are
not correlated with malnutrition and severity of intestinal mucos-
al lesions. Liver enzyme activities return to normal levels in a few
months after gluten-free diet (Acta gastroenterol. belg., 2005, 68,
424-427).    

Key words : Celiac disease, aminotransferase, child, Marsh, morpho-
metry.

Introduction

Alterations of liver function tests and damage such as
fatty liver, primary sclerosing cholangitis, chronic hepa-
titis, primary biliary cirrhosis and autoimmune hepatitis
have been described in association with or as a present-
ing feature of celiac disease (1-4). In different studies,
moderate elevation of serum aminotransferase levels is
common in untreated celiac disease, occurring in 15-
55% of patients (1,4-6).  

The exact mechanism responsible for abnormal liver
functions in celiac disease is still unknown. Liver dam-
age caused by increased intestinal permeability, result-
ing in the arrival of toxins or antigens at the liver through
the portal circulation is one of the most popular hypothe-
ses (7,8). In addition, malnutrition is a well-known cause
of liver damage (9). A shared inherited predisposition
for some autoimmune liver diseases and celiac disease
occurs in patients who posses certain HLA class II mol-

ecules and haplotypes (HLA DR3 and HLA DR4)
(10,11). In the literature, there are only few studies eval-
uating the pathogenesis of abnormal liver functions in
children with celiac disease (6,7). The aim of this study
was to determine the frequency of abnormal liver
enzymes in children with celiac disease and its relation
with anthropometric measurements and severity of
intestinal damage.  

Patients and methods

The study population consisted of 27 patients who
were admitted to Dokuz Eylül University Medical
Faculty Paediatric Gastroenterology, Hepatology and
Nutrition Department with different complaints, and
diagnosed as celiac disease according to revised ESP-
GAN criteria (12). Physical examinations and anthropo-
metric measurements of all patients were performed.
Malnutrition was evaluated according to Waterlow clas-
sification. Chronic and acute malnutrition were defined
as height for age below 95% of standard height, and
weight for height below 90% of ideal weight, respec-
tively (13,14). Hepatomegaly was defined as a liver edge
greater than 2 cm below the right costal margin (15). 

Complete blood count, serum levels of alanine
aminotransferase (ALT), aspartate aminotransferase
(AST), alkaline phosphatase (ALP), gamma glutamyl
transpeptidase (GGT), albumin, prothrombin time and
immunoglobulin A (IgA) were measured for all patients.
Alanine aminotransferase normal limits were presumed
as 5-45 U/L (group 1) (16). Patients with ALT levels
above 45 U/L were classified as group 2. Minimum val-
ues of normal serum albumin ranges were 3.9 g/dL and
4 g/dL in younger and older than 5 years old patients,
respectively (16). Measured viral markers, serum iron,
ferritin, alpha 1-antitrypsin levels, serum copper and
coeruloplasmin levels (5/7 patients), autoantibodies
against nuclear, smooth muscle, liver and kidney micro-
somal type-1 antigens (3/7 patients) were screened if the
patients’ ALT levels were above the accepted values.
Abdominal ultrasonography was performed in all
patients with elevated ALT levels. Immunoglobulin A
anti-endomysium and antigliadin antibodies (IgG and
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IgA) of all patients were measured. Intestinal biopsies
were performed in all patients with both anti-endomysi-
um and antigliadin antibodies positive. Duodenal biopsy
was also performed in five patients whose celiac disease
was suspected on the basis of clinical and laboratory
findings, despite antigliadin antibodies positive but anti-
endomysium antibody negative. Two of these patients
were younger than 2 years old, and two of the others had
IgA deficiency.

Histopathological evaluation and morphometric analysis

All biopsies were taken endoscopically from two dif-
ferent sites of distal duodenum and were fixed overnight
in 10% buffered formalin. After processing and proper
orientation of the specimens, the tissues were embedded
in paraffin and cut into 5 µm sections at multiple levels
(usually 10 to 12 levels) and stained with haematoxylin
and eosin. The severities of intestinal lesions were grad-
ed according to the Marsh classification (17). Morpho-
metric analysis was performed by one pathologist (E.O.)
with no prior knowledge of the clinical data, using a
computer assisted image analyzer system consisting of a
microscope (Labophot-2, Nikon, Tokyo, Japan) equip-
ped with a high-resolution video camera (VKC220E,
Hitachi, Tokyo, Japan). The images were processed
using an IBM-compatible personal computer, high-reso-
lution video monitor and image analysis software (BS
200Docu Version 2.0, BAB Imaging Systems, Ankara,
Turkey). Briefly, the images were grabbed with the
video camera at �10 magnification. Ten different sec-
tions covering at least 4 villi determined for the analysis
were viewed on the monitor and outlined by drawing.
The villous area (mm2) was expressed as mean
area ± SD. In addition, crypt height and mitotic count in
10 crypts at ten different sections were also determined.
Mitotic count was expressed as mean mitotic counts per
crypt and crypt height (µm) was expressed as mean crypt
height ± SD.

Statistical analyses

Statistical analysis was performed using the
Statistical Package of Social Science (SPSS), Version
11.0 (SPSS, Inc., Chicago, IL). Chi-square and Fischer’s
exact tests were used for comparing group ratios.
Kruskal-Wallis test was used for comparing group aver-
ages. Advanced analysis of the groups was performed by
Mann-Whitney U-test. Pearson’s correlation coefficients
were employed to evaluate correlations between Marsh
classification and continuous (villous area, crypt height
and mitotic count) variables. A p value less than 0.05
was considered as statistically significant.  

Results

The median age of patients was 4.0 years (mean
6.07 ± 5.0 years, range 11 months-17 years) on admis-
sion. Seventeen patients (63.0%) were female. 

Sixteen patients (59.3%) were admitted with diar-
rhoea, 10 (37.0%) for short stature and one (3.7%) for
pallor and fatigue. In addition to main complaints, some
of patients also had abdominal distension, weight loss or
poor weight gain and muscle weakness. Any patient
admitted with abnormal liver function test of unknown
origin or findings of chronic liver disease such as ascites
or jaundice. Hepatomegaly was found in four patients on
admission. 

The mean serum ALT level was 34.6 ± 27.0 U/L
(range 10.4-138.1 U/L) on admission. Elevated ALT lev-
els detected in 7 (26.9%) patients of group 2. Hypo-
albuminemia, elevations of GGT and ALP were detect-
ed in 7 (26.9%), 2 (7.4%) and 2 (7.4%) patients, respec-
tively. Rickets was diagnosed in two patients with ele-
vated ALP levels according to physical examination,
serum calcium and phosphorus levels, and radiographic
findings. Serum bilirubin levels were within normal
ranges in all cases. No patients had received any hepato-
toxic drugs previously. Liver parenchyma was normal
and steatosis wasn’t detected on ultrasonographic exam-
ination. All laboratory tests performed to eliminate
chronic hepatic diseases due to metabolic, infectious and
immunologic aetiologies were negative. No child had
abnormal glucose level or thyroid function. All the
patients but one had normal complete blood count.  

Histopathological findings of intestinal biopsies were
determined as Marsh 1 in 5 (18.5%) and Marsh 3 for 22
(81.5%) patients. Six (22.2%) patients were classified as
Marsh 3a, 8 (29.6%) as Marsh 3b, and 8 (29.6%) as
Marsh 3c. There were no patients with histopathological
findings in Marsh class 0, 2 and 4. 

The mean villous area, mitotic count and crypt height
were 0.022 ± 0.018 mm2 (range 0.0-0.056), 5.1 ± 2.4
(1.0-8.0) and 260 ± 94.4 µm (50.6-352.5), respectively.
There was significant difference in villous area, mitotic
count and crypt height between the different histopatho-
logical groups (p < 0.001). 

The mean ALT levels were 22.0 ± 7.2 in group 1 and
70.5±31.1 U/L in group 2 (p < 0.001). There was no sta-
tistically significant difference in percentages of com-
plaints, the means of age, height for age, weight for
height, serum albumin level, villous area, crypt height
and mitotic count between the two groups (Table I).
Similarly, the ratio of Marsh classification was not sig-
nificantly different between the two groups.

All patients were given a gluten-free diet. Serum
aminotransferase values returned to normal after 7.4 ±
2.7 months (range 2-11 months) of a gluten-free diet
(Table II). Serum ALP and GGT levels also improved
after treatment. 

Discussion

In this study, 26% of paediatric celiac disease patients
had elevated ALT levels. Hepatomegaly was found in
four of these patients on admission. Typically, only AST
and/or ALT elevations are present, whereas ALP increas-
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es are uncommon but, when present, are usually due to
bone metabolism abnormalities (18). Our two patients (4
and 8 years-old) with rickets due to fat, vitamin malab-
sorption and malnutrition had elevated ALP levels. Their
ALP levels were decreased to near normal values after
treatment (Patients 2 and 3, table II). Serum bilirubin
elevation is also exceedingly rare, and should prompt the
search for other possible diagnoses (18). In our series,
high serum bilirubin level wasn’t found in any patients. 

The pathogenesis of the hypertransaminasemia and
liver damage in celiac disease is still unknown. Various
pathogenic mechanisms have been noticed. It has been
suggested that an increased intestinal permeability to
toxins or antigens caused by mucosal inflammation and
damage could be the cause of liver injury (8, 18). In pre-
vious studies showed that liver damage occurred not
only in celiac disease, but also in patients with other
pathologies such as cow milk protein intolerance and
ulcerative colitis (7,19). Alternatively, these toxic sub-
stances may initiate an immunologic reaction toward
liver antigens (8). In our study, two of our patients with
elevated aminotransferases and celiac disease had no

diarrhoea complaint, and villous area, crypt height and
mitotic count were not significantly different between two
groups, suggesting that malabsorption is not the only eti-
ologic factor of celiac disease-related liver involvement.
In a study by Farre et al (6), paediatric celiac disease
patients with elevated aminotransferase levels were
found younger than the patients within normal liver
functions (2 and 5 years-old, respectively), but the authors
bound this correlation to different factors that have not
yet been identified. In the same study, the ratio of ele-
vated ALT levels in typical celiac disease patients was
found similar with the group of atypical (short stature,
anaemia, alterations of liver functions) celiac patients
(6). In another study, gender, age, main complaints and
severity of intestinal lesions have been found to be sim-
ilar in adult celiac patients with and without liver dys-
functions (4). Similarly, in our study, there were no sig-
nificant differences between the two groups in terms of
main complaints, age and severity of intestinal damage.  

Liver dysfunction may be a gluten-dependent immu-
nologically induced extraintestinal manifestation of 
celiac disease (20). Autoimmune diseases with celiac
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Table I. — Anthropometric, biochemical and morphometric features of patients
with normal and elevated alanine aminotransferase levels

ALT normal (Group 1) ALT elevated (Group 2) p
n = 20 n = 7 value**

Age (year)* 6 ± 5 4 ± 3 NS

Height for age* 90.2 ± 7.3 85.9 ± 5.4 NS

Weight for height* 88.1 ± 10.0 92.2 ± 11.7 NS

Main complaints n (%) :
Diarrhea 11 (55.0%) 5 (71.4%) NS
Short stature-anemia 9 (45.0%) 2 (28.6%)

ALT (U/L)* 22.0 ± 7.2 70.5 ± 31.1 < 0.001

Albumin (g/dL)* 3.9 ± 0.4 3.6 ± 0.5 NS

Marsh classification n (%) :
Marsh 1 4 (20.0%) 1 (14.3%) NS
Marsh 3 16 (80.0%) 6 (85.7%)

Villous area (mm2)* 0.024 ± 0.01 0.018 ± 0.01 NS

Mitotic count* 4.9 ± 2.4 5.5 ± 2.5 NS

Crypt height (mm)* 261.5 ± 90.5 255.9 ± 112.7 NS

*Mean ± SD
**NS : Not significant 

Table II. — Liver functions of patients with elevated alanine aminotransferase levels at diagnosis and after gluten-free diet 

Patient Intestinal At diagnosis After gluten-free diet
no biopsy

ALT AST ALP GGT T.bil ALT AST ALP GGT T.bil(Marsh)

1 1 47 49 344 20 0.9 32 34 268 24 0.4
2 3a 64 42 3084 54 0.8 39 41 650 13 0.5
3 3b 62 54 953 31 0.6 42 40 558 31 0.3
4 3c 73 65 250 32 0.9 39 44 330 29 0.7
5 3c 60 53 417 21 0.2 33 32 418 20 0.4
6 3c 55 47 503 28 0.3 40 38 304 22 0.5
7 3c 138 154 375 43 0.7 26 37 104 29 0.3

ALT : Alanine aminotransferase (normal : 5-45 U/L), AST : Aspartate aminotransferase (normal : 1-9 years : 15-55 U/L, 10-19 years : 5-45 U/L),
ALP : Alkaline phosphatase (Normal : 1-9 years :145-420 U/L, 10-11 years : 130-506 U/L), GGT : -glutamyl transpeptidase (Normal : <10 years :
5-32 U/L, >10 years : 5-24 U/L), T.bil : Total bilirubin (Normal : 0.2-1 mg/dL) (16).
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disease are improved with gluten-free diet. Similarly,
since the liver pathologies are improved with gluten-free
diet, it may be hypothesized that ingestion of gluten can
sometimes even result in liver damage in patients with
celiac disease.

Malnutrition is a frequent finding of celiac disease,
and only malnutrition itself of any origin can be cause of
hepatic damage (9,21). In our study, height for age and
weight for height percentages of patients were not sig-
nificantly different between ALT abnormal and normal
groups. These findings suggest that, it is difficult to
attribute that malnutrition is the sole etiological factor of
hepatic involvement. Similarly, the studies consisted of
adult and paediatric celiac patients, body mass indexes
were found similar in elevated and normal liver func-
tions groups (4,6). 

In previous studies on pathogenesis of liver abnor-
malities in celiac disease, severities of intestinal lesions
were evaluated with histopathologic examinations and
lactulose absorption tests (4-7). At diagnosis, reduction
of villous area and increased mitotic count and crypt
height were shown in celiac patients compared with con-
trol group, in a study using morphometric analyses
(22,23). These parameters are improved with gluten-free
diet. In our study, severity of intestinal damage was
examined with both Marsh classification and morpho-
metric analyses. Morphometric analyses were not differ-
ent between the two groups. 

In all of our patients, serum aminotransferase values
returned to normal after 7.4 ± 2.7 months of a gluten-
free diet. Abnormal liver functions associated with celi-
ac disease are normalized in 3-12 months after gluten
withdrawal (6,18,21). Moreover, progression of liver
damage can be prevented with strict gluten-free diet and
time of liver transplantation can be delayed (20,24). 

In conclusion, abnormalities of liver functions are
frequently seen in paediatric celiac disease patients. But
the mechanism responsible for persistent hypertransam-
inasemia in celiac disease is still unknown. Degree of
malnutrition and severity of intestinal damage are not
the only important etiologic factors of hepatic abnor-
malities. Further studies related to pathogenesis are
required.
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