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There are a few studies suggesting a relationship between celiac disease
(CD) and kidney disease, but no study has investigated CD in patients with
urolithiasis. In this study, we aimed to determine the prevalence of CD in
infants and children with urolithiasis.
One hundred and eighty-seven infants and children (4 months-17 years) with
urolithiasis, and 278 age- and sex-matched healthy children were included.
CD was screened using tissue transglutaminase (tTG) immunoglobulin
(Ig)A. Seropositive cases, whose parents gave consent, underwent upper
gastrointestinal system endoscopy for duodenal biopsy.
Seven (3.7%) among those with urolithiasis and one (0.3%) among controls
were positive for tTG IgA (p=0.008). Six of the urolithiasis group and one
from the control group underwent upper gastrointestinal endoscopy. Intestinal
biopsy revealed Marsh-Oberhuber type 1 intestinal lesions in two children.
The other five had normal histology. Biopsy-proven CD was detected in two
(1%) children with urolithiasis. The prevalence of biopsy-proven CD among
all cases was 0.4%. When children were evaluated with respect to age factor,
it was found that seropositivity in children younger and older than two years
was not different (4% vs. 3.6%; p=0.880).
In this first study investigating CD prevalence in children with urolithiasis,
we found a higher seropositivity for CD in children with urolithiasis compared
to controls, but in terms of biopsy-proven CD, no difference was found.
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Celiac disease (CD) is an autoimmune-like
systemic disorder in genetically susceptible
individuals perpetuated by gluten ingestion
with manifestations in the intestine and
in organs outside the gut 1. It is the most
common cause of malabsorption, affecting
children and adults for life. In classical-type
CD, steatorrhea, abdominal distension and
growth retardation occur. In recent years,
the number of children with atypical CD has
increased relative to typical ones, probably due
to increased awareness of the atypical symptoms
of the disease. Atypical involvement includes
dermatological, hematological, endocrinological,
neurological, and skeletal system findings1.
There are a few studies suggesting a relationship
between CD and kidney disease, most of which
involve patients with immunoglobulin (Ig)A

nephropathy2-4. In two comprehensive studies
on the relationship between CD and renal
disease, it was reported that CD increased
the risk of all types of kidney diseases,
including renal stones5,6. Although studies
on the relationship between urolithiasis and
CD have been gradually accumulated, most
of them are still case reports or are adult
studies7. To the best of our knowledge, there
is no study investigating the relationship
between urolithiasis and CD in children: CD
prevalence in those with urolithiasis and vice
versa. In this study, we aimed to determine
the prevalence of CD in infants and children
with urolithiasis.
Material and Methods
One hundred and eighty-seven infants and
children with urolithiasis (aged 4 months
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to 17 years) who were on gluten-containing
diet for at least two months were included
in the study. Two hundred and seventy-eight
age- and sex-matched healthy children were
included as controls. Symptoms and signs of
the disease, nutritional, medical and family
histories, anthropometric measurements, and
the composition of the renal stones, if known,
were recorded.
Blood samples of children were centrifuged at
3000 rpm for 15 minutes and stored at -20°C
until test procedure. Tissue transglutaminase
(tTG) IgA was tested by Brio brand, Seac
Radim Company model 50041 device using
micro-ELISA method (ImmuLisa anti-human
tissue transglutaminase antibody IgA). Serum
IgA level was studied in all cases using Dade
Behring IgA test kit in order to exclude selective
IgA deficiency.
Seropositive cases, whose parents gave
permission, underwent upper gastrointestinal
system endoscopy for duodenal biopsy.
Marsh-Oberhuber classification was used for
histological assessment.
Statistical analyses were performed using the
Statistical Package for the Social Sciences (SPSS)
for Windows version 16.0. Mann-Whitney U
test, Yates-corrected chi-square test, Fisher’s
exact chi-square test, and Pearson’s chi-square
test were used.
The ethical committee of the medical faculty
approved the study.
Results
Of children with urolithiasis, 80 were girls
(42.8%) and 107 were boys (57.2%). The
mean age of the patients was 4.90±4.38 years,
and 75 (40.1%) were under two years of age.
Urinary system symptoms and symptoms that
may suggest CD were investigated, and the
following were recorded: altered urine color
(49.2%), lateral pain (46%), nausea and
vomiting (44.4%), dysuria (42.8), anorexia
(40.6%), paleness (34.2%), recurrent abdominal
pain (27.3%), constipation (21.9%), growth
retardation (17.6%), weight loss (17.6%),
dental caries (13.9%), abdominal distension
(12.8%), diarrhea (11.2%), seizures (8.6%),
skin rash (5.3%), hair loss (3.7%), and
paresthesia (1.1%).
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Nutritional history revealed that mean duration
of exclusive breastfeeding and mean introduction
time of gluten-containing foods in patients were
4.47±1.79 months (0-9 months) and 6.53±1.99
months (2-12 months), respectively. Family
history of the patients revealed consanguinity
in 58 (31%), urolithiasis in 112 (59.9%),
intermittent diarrhea in 15 (8%), constipation
in 31 (16.6%), recurrent abdominal pain in
19 (10.2%), abdominal distension in 15 (8%),
osteoporosis at a young age in 6 (3.2%), and
presence of a close relative with CD in 1 (0.5%).
In 40 (21%) children, the composition of the
stone could be determined. Of those, 29 (72%),
5 (12%), 4 (10%), and 2 (5%) had calcium
oxalate, uric acid, cystine, and infection stones,
respectively.
Among children with urolithiasis, 7 (3.7%)
were positive for tTG IgA, and among controls,
1 (0.3%) was positive for tTG IgA (p=0.008).
Of children who were found positive for tTG
IgA, 87.5% were from the patient group and
12.5% were from the control group.
Serum IgA level was normal in all cases from
the control group, but one case from the patient
group had a low IgA level according to age
(0.3% for patients, 0.021% for all cases). In
the patient with IgA deficiency, tTG IgG and
antigliadin antibody IgG were studied, and
both were found negative.
Six seropositive children from the patient group
and one from the control group underwent
endoscopic duodenal biopsy, two of which
revealed Marsh-Oberhuber type 1 intestinal
lesions suggesting CD. The other five had
normal small bowel histology. Biopsy-proven
CD was detected in 2 (1%) children with
urolithiasis. The prevalence of biopsy-proven
CD among all cases was 0.4%.
When children were evaluated with respect
to age factor, it was found that seropositivity
between children younger and older than
two years was not different (4% vs. 3.6%;
p=0.880). However, both of the children with
biopsy-proven CD were older than two years
(8 and 9 years).
Seropositive and seronegative children with
urolithiasis were compared with respect to
the symptoms and nutritional, medical, and
family history features. The same comparison
was made between children with and without
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biopsy-proven CD. While no difference was
detected with respect to the seropositivity,
recurrent abdominal pain (p=0.020) and dental
caries (p=0.012) were more common in the
biopsy-proven CD group. Mean duration of
exclusive breastfeeding and the introduction
of gluten-containing foods were not different
when evaluated with respect to seropositivity
or presence of histological damage (p>0.05).
Anthropometric measurements including weight
for height, body mass index, weight and height
z scores, and triceps and subscapular skinfold
thickness were not different in seronegative
and seropositive children (p>0.05).
Routine hematological and biochemical test
results were also not different between those
groups (p>0.05). In both seropositive and
biopsy-proven patients, while the most common
type of stone was calcium oxalate (3 patients),
1 was uric acid stone and 3 were undetermined.
Discussion
Celiac disease (CD) was first reported to
be associated with urolithiasis in the 1970s.
Ogilvie et al.8investigated urinary outputs of
oxalate, calcium and magnesium in children
with intestinal disorders such as small bowel
syndrome, CD and pancreatic dysfunction,
and found that 58% and 67% of patients
with intestinal disorders and CD, respectively,
had hyperoxaluria. It was also stated in that
report that in two patients, treatment of the
underlying condition was accompanied by a
return of oxalate excretion to normal8. That
report is important in terms of its emphasis on
the risk of renal stone development in children
with intestinal disorders including CD.
A considerable amount of bile salts and fatty
acids are absorbed from the jejunum and ileum.
Problems in this region cause bile salts and
fatty acids to pass through the colon, where
they bind calcium and are excreted in that way.
Meanwhile, oxalate is released and absorbed
highly with the help of the permeabilityincreasing effect of bile acids. Dehydration
secondary to diarrhea along with hyperoxaluria
makes calcium oxalate stone formation likely.
Most of the studies and case reports of renal
stones secondary to malabsorption are on ileal
resection or jejunoileal bypass9-14. O’Leary et
al.11 detected urolithiasis in 20% of patients
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with jejunoileal bypass. Similarly, in the three
largest series consisting of patients with
jejunoileal bypass, calcium oxalate stones
were detected in 9.6%, 12.2%, and 5.5%,
respectively12-14 In those patients, while levels
of urinary calcium excretion were normal,
oxalate excretion was 2-10 times higher than
normal15.
Kidney stones have been reported in
inflammatory bowel disease (IBD) as well.
Gelzayd et al.16 reported the prevalence of
calcium oxalate and uric acid stones as 7.2%
in 885 cases with IBD. A five-year follow-up
of 230 patients with urolithiasis revealed that
18 of them had a digestive system disease17.
McConnell et al.18 found that two of 25 patients
with Crohn’s disease (8%) had urinary stones
and 36% had hyperoxaluria.
Another malabsorption known to be associated
with urolithiasis is cystic fibrosis. In a series
of 140 patients with cystic fibrosis, renal stone
was detected in eight, seven of which were
calcium-oxalate stones19.
The relationship between CD and urolithiasis
has been a subject receiving much less attention.
In a very recent study, a 27% increased risk
of urinary stone disease in CD was reported6.
It was also shown that patients with CD
were at a slightly increased risk of prior
urinary stone disease6. Smith et al.9 found
hyperoxaluria in six of 15 patients with CD
and liver cirrhosis. Stauffer et al.20 reported
hyperoxaluria in two patients with CD, and
when the amount of calcium in their diets
was reduced, it was shown that urinary oxalate
excretion was increased. McDonald et al.21
demonstrated that hyperoxaluria had a tendency
to decrease under gluten-free diet (GFD). One
case presented with renal colic but without
gastrointestinal findings and was diagnosed
as CD with serological and histological tests
showing normalization of urinary oxalate
excretion after three months under GFD 7.
That case underlines both exclusive urinary
presentation of CD and the effect of GFD on
the relief of hyperoxaluria7. In our patients
who were both seropositive and biopsy-proven,
the most common type of stone was calcium
oxalate.
In our series, seropositivity in children with
urolithiasis and controls was 3.7% and 0.3%,
respectively. Biopsy-proven CD prevalence
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was 1% among patients with urolithiasis.
The seropositivity rate of the control group
was similar to rates reported in our country
before 22,24 . Seropositivity despite normal
intestinal mucosa may be interpreted as
potential CD that needs follow-up for the
possible development of intestinal lesions in
the future. Alternatively, it may be speculated
that autoantibodies may accompany urolithiasis.
Relevant to that hypothesis, a study reported
anti-SS-A antibodies in 10 patients with
urolithiasis who were followed for five to 53
years24. In another study, antinuclear antibody
(ANA) was investigated in 197 patients with
hypocitraturia and found positive in 18%
and 1.5% of women and men, respectively25.
In the same study, 16% of women also had
anti-SS-antibody positivity 25 . Other than
those two studies, there is no other study
on the relationship between autoantibodies
and urolithiasis. Interpreting seropositivity as
potential CD leads to a suggestion that CD
is more common in children with urolithiasis,
which necessitates stronger proofs for a clear
determination.
In conclusion, in this first study investigating
CD prevalence in children with urolithiasis, we
found a higher seropositivity for CD in children
with urolithiasis compared to controls, but in
terms of biopsy-proven CD, no difference was
found. Since most of seropositive children had
normal intestinal histology, a recommendation
for screening children with urolithiasis for
CD is not reasonable at present. Follow-up
of those seropositive children may provide
conclusive proof for the relationship between
urolithiasis and CD.
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