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Abstract
Objective: Coeliac disease (CD) is associated with immunemediated skin diseases such as dermatitis herpetiformis and
others. The objective of the study was to investigate the relation of body mass index (BMI), as an index of absorptive
status, with the prevalence of skin diseases in adults with
untreated CD. Methods: Anthropometry, gastro-intestinal
symptoms, nutritional indices and immune-mediated skin
diseases (dermatitis herpetiformis, psoriasis, aphthosis and
alopecia) at diagnosis were analysed. Results: 223 men and
924 women with untreated CD (aged 20–60 years) were included, the commonest skin disease was dermatitis herpetiformis (18.4 and 6.9%, respectively), the rarest one was alopecia (1.8 and 2.1%). The BMI was positively associated with
male gender, age at diagnosis and nutritional indices, negatively with diarrhoea and dyspepsia (p ! 0.001). A BMI difference of 3.5 (1 standard deviation) was related to an excess prevalence of dermatitis herpetiformis (odds ratio, OR =
1.46, 95% confidence interval, CI = 1.23–1.72) and of psoriasis
(OR = 1.40, 95% CI = 1.10–1.79) but not of other immunological disorders. Findings were similar in analyses by gender or
age group and controlled for gender and age. The relation
of BMI to dermatitis herpetiformis was linear over the whole
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BMI range, also excluding overweight patients. The relation
of BMI to psoriasis was flat for low-to-normal BMI and explained only by overweight patients. Conclusion: In CD at
diagnosis, the BMI is positively related to the prevalence of
dermatitis herpetiformis and psoriasis, not to that of other
immune-mediated skin diseases.
Copyright © 2009 S. Karger AG, Basel

Introduction

Coeliac disease (CD) is an immunological disorder
that affects 0.5–1% of the population in Europe and the
Americas [1]. In the past, CD was considered a rare malabsorptive syndrome of childhood but now is regarded as
a relatively common condition, diagnosable at any age,
affecting various organs and systems [2]. The present
knowledge supports the view that, in CD patients, the ingestion of gluten with food induces an immunodependent inflammation in the proximal small-bowel mucosa
which, in turn, leads to the onset of a syndrome of variable severity ranging from a silent subclinical condition
to an overt malabsorptive disorder with signs of malnutrition and/or several gastro-intestinal symptoms [3]. CD
may often occur in association with various immunemediated diseases such as thyroiditis of Hashimoto [4],
dermatitis herpetiformis [5–8], alopecia [9, 10], psoriasis
[11–14], aphthosis [15–17], Crohn’s disease [18], insulinDr. Carolina Ciacci, MD
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dependent diabetes mellitus [19], auto-immune hepatitis
[20] and Sjögren’s disease [21]. It is not clear whether the
presence in CD of these co-morbidities represents another consequence of the gluten-induced inflammation at
the intestinal level or not. According to an alternative
possibility, the presence of other immune-mediated diseases in CD could reflect a widespread dysreactivity of
the immune system rather than a disorder directly dependent on intestinal dysfunction [22, 23]. A recent review of the skin manifestations in CD concluded that
dermatitis herpetiformis is a marker of CD independently of the severity of the intestinal symptoms because few
patients with dermatitis herpetiformis have signs of malabsorption, although virtually all of them have an associated enteropathy [24, 25]. Actually, previous studies about
skin diseases in CD reported data about small series of
patients and/or about patients referred to dermatological
units [5–17]. Therefore, the present analysis was designed
to further investigate this point and to establish whether,
within a large cohort of adults with untreated CD, the
prevalence of dermatitis herpetiformis and other immune-mediated skin diseases correlated or not with absorptive status as assessed by body mass index (BMI),
gastro-intestinal symptoms and other objective indices.

Patients and Methods

tients included into the study were positive for the antibodies
sought for, with the exception of 11 patients with IgA deficiency
[28], and had intestinal damage at histology. Data collection at the
time of CD diagnosis included weight and height for the calculation of the BMI (weight in kilograms divided by squared height
in metres), presence of diarrhoea (3 or more liquid bowel movements/day in the last month), presence of dyspepsia (chronic or
recurrent pain in the upper abdomen, upper abdominal fullness
or feeling full earlier than expected with eating) and the measurement of laboratory indices for the assessment of absorptive status
(serum concentration of iron, albumin and cholesterol). The clinical work-up at CD diagnosis included the search for all immunemediated diseases associated with CD (e.g. thyroiditis of Hashimoto, auto-immune hepatitis, biliary cirrhosis, Sjögren’s syndrome, sclerosing cholangitis), but only the following 4 skin
diseases were included in the analyses: dermatitis herpetiformis,
alopecia, psoriasis and aphthosis. Their diagnosis was based on
an accurate medical examination and the consultation with a dermatologist.
Statistical procedures investigated the relation of BMI (independent variable) to the prevalence of immune-mediated skin
diseases. Two sets of analyses were designed: analyses with the use
of BMI as a continuous variable and analyses with the use of the
categorical variable overweight defined as a BMI 625 [29]. Statistical procedures included Pearson correlation analysis, 2 analysis, logistic regression analysis as well as calculation of the odds
ratio (OR) and 95% confidence interval (95% CI). The exponential
logistic regression coefficient was used for the calculation of the
OR in logistic regression.

Results

The study cohort of this retrospective analysis was selected
from the database of patients examined at the Coeliac Disease
Centre of the Federico II University (Naples, Italy). The selection
criteria of the study cohort were as follows: complete records of
data, release of written informed consent, CD diagnosis in adulthood (age 620 years), absence of surgical gastro-intestinal resection or of diabetes mellitus. Patients with gastro-intestinal resection and/or diabetes mellitus were excluded because these comorbidities could affect the patients’ nutritional status over the
effects of CD per se. The original database of our centre consisted
of 2,270 patients diagnosed since 1975. Of these patients, 683 were
excluded for CD diagnosis before the age of 20 or after 60, 293
patients for incomplete records, 104 for refused consent, 26 for
gastro-intestinal resection before CD diagnosis and 17 for the
presence of diabetes mellitus. Thus, the cohort for the present
study was made of 1,147 patients (223 men and 924 women) with
ages of 20–60 years at CD diagnosis, complete data, without gastro-intestinal resection and without diabetes mellitus.
CD diagnosis was based on the evidence of specific intestinal
damage at duodenal biopsy and on the presence of specific antibodies in serum. Intestinal mucosa at duodenal biopsy was evaluated according to Marsh [26] by the method of Oberhuber et al.
[27]. The search of specific antibodies in serum focused on antigliadin IgA-IgG in patients who were diagnosed in the years
1975–1991 and on anti-endomysium and anti-tissue-transglutaminase IgA in patients who were diagnosed after 1992. All pa-

Descriptive Statistics
Table 1 reports descriptive statistics by gender. Within this cohort of adults with CD, the female gender was
4.15 times more prevalent than the male gender and was
associated with a slightly lower age at diagnosis (p =
0.053). Compared to men, women had a lower mean
BMI, a lower prevalence of overweight (OR = 0.37, 95%
CI = 0.25–0.53) and a lower serum iron concentration.
With regard to immune-mediated skin diseases, the rarest was alopecia in both genders whereas the commonest was dermatitis herpetiformis in both. In univariate
analyses, the BMI was positively correlated with age, serum albumin, serum iron and serum cholesterol (Pearson R = 0.165–0.272, p ! 0.001) and was inversely correlated with the prevalence of dyspepsia and of diarrhoea
(logistic regression coefficient = –0.076 for both variables, p ! 0.001).
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BMI and Skin Diseases: Univariate Analysis
Table 2 summarizes the results of analyses by BMI tertile. Tertiles were separately defined in men and women
to have subgroups with a progressively higher BMI but
19

with a similar gender distribution. With the increasing
BMI, indices of absorptive status and age at diagnosis
were progressively higher, whereas the prevalence of diarrhoea and dyspepsia was progressively lower. As far as
immune-mediated skin diseases were concerned, the
trend of linearity across BMI tertiles was significantly

Table 1. Descriptive statistics: mean 8 standard deviation or
prevalence

Men
Number of patients
Age at diagnosis, years
With age 20–40, %
BMI
With BMI ≥25, %
Diarrhoea, %
Dyspepsia, %
Serum iron, g/dl
Serum albumin, g/dl
Serum cholesterol, mg/dl
Immune-mediated skin diseases, %
Dermatitis herpetiformis
Psoriasis
Aphthosis
Alopecia
a

Women

223
924
34.4810.2 33.089.04
24.3
21.2
22.984.0
20.983.3a
22.0
9.4
23.9
24.4
37.2
41.7
73.3836.2 47.7831.3a
4.0480.67 3.9980.70
154.8833.7 157.3834.1
18.4
5.4
4.0
1.8

6.9a
3.1
2.6
2.1

p < 0.001, for comparison between men and women.

positive only for the prevalence of dermatitis herpetiformis and psoriasis.
The severity of mucosal damage was not different
among the three tertile groups (Marsh II: 43 in group 1,
39 in group 2 and 43 in group 3; Marsh IIIa: 85 in group
1, 88 in group 2 and 82 in group 3; Marsh IIIb: 108 in
group 1, 111 in group 2 and 103 in group 3; Marsh IIIc 149
in group 1, 143 in group 2 and 153 in group 3; p not significant).
In the logistic analysis of the prevalence of a given immune-mediated skin disease regressed over BMI, coefficients were significant only for dermatitis herpetiformis
and psoriasis (table 3).
On the basis of the exponentiation of the logistic coefficient, a difference of 3.5 in BMI (approx. 1 standard deviation of BMI in men and women combined) was associated with a significant excess in the prevalence of dermatitis herpetiformis (OR = 1.46, 95% CI = 1.23–1.72) and
of psoriasis (OR = 1.40, 95% CI = 1.10–1.79). The OR of
dermatitis herpetiformis prevalence for 1 standard deviation of BMI was not significantly different between
men (OR = 1.38, 95% CI = 1.04–1.83) and women (OR =
1.32, 95% CI = 1.04–1.67) as well as between patients aged
20–40 (OR = 1.50, 95% CI = 1.24–1.81) and those aged
1 40 (OR = 1.37, 95% CI = 0.91–2.07). The OR of psoriasis
prevalence for 1 standard deviation of BMI was not significantly different between men (OR = 1.27, 95% CI =
0.83–1.93) and women (OR = 1.42, 95% CI = 1.04–1.94) as

Table 2. Gender, age and other variables by BMI tertiles: mean or prevalence

p valuea

BMI tertiles
Women:
Men:
Number of patients
Women
Men
Age, years
a-tTg, U/ml
Diarrhoea, %
Dyspepsia, %
Serum iron, g/dl
Serum albumin, g/dl
Serum cholesterol, mg/dl
Dermatitis herpetiformis, %
Psoriasis, %
Aphthosis, %
Alopecia, %

11.02–19.37
14.82–20.89
308
77
30.9
57.0874.9
49.4
28.6
48.1
3.80
145.6
5.7
2.9
3.1
2.1

19.38–21.66
20.90–24.07
308
73
32.9
74.2899.6
38.6
21.8
53.0
4.00
157.9
8.7
2.4
1.6
0.8

21.66–39.84
24.07–46.24
308
73
36.1
66.7881.9
34.4
19.9
55.1
4.10
166.5
13.1
5.5
3.9
3.1

<0.001
0.383
<0.001
0.012
0.016
<0.001
<0.001
<0.001
0.048
0.501
0.293

a-tTG = Anti-tissue-transglutaminase antibody. a For linearity across tertiles by ANOVA or 2 analyses.
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well as between patients aged 20–40 (OR = 1.38, 95%
CI = 1.04–1.83) and those aged 1 40 (OR = 1.40, 95% CI =
0.84–2.35).
Table 4 summarizes the results of analyses of the effect
of the presence/absence of overweight. In comparison to
adults with untreated CD and without overweight, adults
with untreated CD and overweight were significantly different because they were more frequently male, older,
with fewer symptoms and with a better absorptive status.
As far as immune-mediated diseases are concerned,
overweight was significantly and positively associated
only with dermatitis herpetiformis (OR = 2.31, 95% CI =
1.40–3.81) and psoriasis (OR = 3.27, 95% CI = 1.64–6.58).
BMI and Skin Diseases: Multivariate Analyses
Table 5 summarizes the results of multivariate analyses on the relation of BMI to dermatitis herpetiformis and
psoriasis controlled for gender and age. Analyses were
done using alternatively the BMI as continuous variable
or the presence/absence of overweight as categorical variable. The BMI was positively and independently related
to prevalence of dermatitis herpetiformis and psoriasis in
all models. In this set of multivariable analyses, coefficients were significant and independent of gender only
with dermatitis herpetiformis (lower prevalence in women than in men) and of age only with psoriasis (more
prevalent with increasing age).

Table 3. Relation of BMI to the prevalence of immune-mediated

skin diseases in adults with untreated CD: univariate logistic regression coefficient and standard error
Coefficient Standard error p value
Dermatitis herpetiformis
Psoriasis
Alopecia
Aphthosis

0.107
0.096
0.058
0.008

0.025
0.035
0.051
0.049

<0.001
0.006
0.256
0.869

Table 4. Gender, age and other variables by presence/absence of

overweight (BMI ≥25): mean or prevalence
Overweight

Women, %
Age, years
Diarrhoea, %
Dyspepsia, %
Serum iron, g/dl
Serum albumin, g/dl
Serum cholesterol, mg/dl
Dermatitis herpetiformis, %
Psoriasis, %
Aphthosis, %
Alopecia, %

no

yes

82.78
32.7
41.9
24.2
51.0
3.98
154.4
8.1
2.9
3.0
2.0

63.97
37.6
32.4
17.6
60.8
4.18
175.1
16.9
8.8
2.2
2.2

p
valuea
<0.001
<0.001
0.020
0.053
0.009
0.016
<0.001
0.002
0.002
0.437
0.526

a For comparison between two groups by ANOVA or 2 analy-

sis.

Table 5. Relation of BMI, gender and age to prevalence of dermatitis herpetiformis and of psoriasis: multivariate OR and 95% CI

(in parentheses)
Dependent variable

Independent variable

Reference interval

Model with BMI

Model with overweight

Dermatitis herpetiformis

BMI
overweight
gender
age at diagnosis

+3.5
yes vs. no
female vs. male
+10 years

1.40 (1.16–1.68)***
not included
0.39 (0.25–0.60)***
0.81 (0.64–1.02)

not included
2.04 (1.20–3.47)**
0.36 (0.23–0.55)***
0.84 (0.23–0.55)

Psoriasis

BMI
overweight
gender
age at diagnosis

+3.5
yes vs. no
female vs. male
+10 years

1.30 (0.99–1.69)
not included
0.70 (0.34–1.43)
1.41(1.03–1.93)*

not included
2.62 (1.27–5.43)**
0.70 (0.34–1.42)
1.39 (1.01–1.91)*

* p < 0.05, ** p < 0.01, *** p < 0.001.
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With disease (%)

16

Dermatitis herpetiformis
F = 5.12, p < 0.001

12
Psoriasis
F = 2.61, p = 0.034

8

4

<19

19–20.99

21–22.99

23–24.99

<

0

25

BMI

Fig. 1. Prevalence of dermatitis herpetiformis and psoriasis by
arbitrary absolute strata of BMI in sex- and age-adjusted ANOVA
for men and women combined. The number of patients per BMI
stratum is as follows: 285, 334, 239, 155 and 134 (from BMI !19.00
to BMI 625.00).

Finally, figure 1 shows that, with control for gender
and age, the prevalence of dermatitis herpetiformis was
linearly higher with increasing BMI, whilst the prevalence of psoriasis was constant in patients with low-tonormal BMI and increased only in overweight patients.
When multivariate analyses were repeated with exclusion
of overweight patients, BMI as a continuous variable was
positively associated with dermatitis herpetiformis
(OR = 1.88, 95% CI = 1.29–2.73), but not with psoriasis
(OR = 0.87, 95% CI = 0.50–1.53).

Discussion

The present cross-sectional study shows the novel
finding that the BMI is directly related to the prevalence
of dermatitis herpetiformis and psoriasis, but not to the
prevalence of other immune-mediated skin diseases
within a large cohort of adults affected with untreated
CD. Findings on the relation of BMI to dermatitis herpetiformis and psoriasis were similar in univariate analyses done separately for the two sexes or for different age
groups and were independent of gender and age in multivariate analyses. A higher BMI was also associated with
male gender, older age and with less severe intestinal dysfunction as was consistently indicated by data about gastro-intestinal symptoms and indices of absorption status.
The relation of BMI with dermatitis herpetiformis was
22
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continuous and linear from low to normal and high levels
of BMI. In contrast, the relation of BMI to psoriasis was
J-shaped: flat for low-to-normal BMI but with a twice
higher prevalence of psoriasis in adult CD patients with
a BMI in the range of overweight.
It is impossible to compare the results of the present
study with previous reports because, to the best of our
knowledge, no study is available on the relation of BMI
with immune-mediated skin diseases in adults with untreated CD. A positive association was reported between
CD and dermatitis herpetiformis [5–8], as well as between CD and psoriasis [11–14]. Thus, a practical implication of the study is that, in the presence of skin alterations suggestive of psoriasis, not only dermatitis herpetiformis, the presence of CD should be suspected even
when the patient has a normal-to-high BMI and indices
of nutritional status do not point towards malabsorption.
Moreover, the present results further support 3 known
concepts about untreated CD in adults: the relation of
BMI to other indices of absorptive status, the variability
of absorptive status in CD from severely altered to nearnormal and the frequency of other immune-mediated
diseases in CD.
Altogether, the present data do not support the hypothesis that a high BMI in untreated CD represents per
se a definite risk factor for the development of any immune-mediated skin diseases because findings were significant only for dermatitis herpetiformis and psoriasis.
The relationships of BMI with dermatitis herpetiformis
and of BMI with psoriasis had a different shape suggesting different mechanisms. The linear relation of BMI to
prevalence of dermatitis herpetiformis in the CD cohort
of this study, together with the well-known sensitivity of
dermatitis herpetiformis to gluten ingestion [30], suggests the possibility that the degree of caloric imbalance
and/or of intestinal dysfunction might interact in some
way with the production, the release or the action of the
gluten-induced factor(s) responsible for the development
of dermatitis herpetiformis. Thus, according to this interpretation, a high BMI would reflect mild or absent intestinal dysfunction and, therefore, would be frequently
associated with dermatitis herpetiformis. Vice versa, a
low BMI would reflect intestinal dysfunction and, therefore, would be rarely associated with dermatitis herpetiformis. The non-linear relation of a high BMI to the prevalence of psoriasis in the CD cohort of this study is substantially similar to the relation previously reported in
adults without CD. In non-CD adults, the hypothesis was
made that overweight may represent a pro-inflammatory
condition favouring the development of several diseases,
Zingone/Bucci/Tortora/Santonicola/
Cappello/Franzese/Passananti/Ciacci

including psoriasis [31]. In this view, the present finding
of an association between high BMI and psoriasis in
adults with untreated CD is unlikely to represent a condition specifically linked to gluten ingestion and/or malabsorption. It might rather represent the expression, also in
adults with CD, of the generic pro-inflammatory effect
of overweight on the development of psoriasis. Another
possibility which may be common to both skin disorders
is that gluten, in genetically predisposed subjects, causes
an altered permeability of the mucosa allowing the passage of toxic fractions through the epithelium [32, 33],
which act as triggers for the local and distant immunity.
This is possible also for patients showing a clear picture
of intestinal damage despite a high BMI [34]. Other possibilities cannot be excluded.
The major limitations of the study are the cross-sectional design and the lack of information in the present
series of patients about the effects on dermatitis herpetiformis and psoriasis of the treatment with a gluten-free
diet. Previous studies reported that dermatitis herpetiformis in CD is well controlled by a gluten-free diet [30].
Thus, a reasonable expectation could be that, also in
adults of this cohort, the control of the CD should be followed by the attenuation of dermatitis herpetiformis despite the common increase in BMI secondary to the dietinduced improvement of the intestinal function. In adults
with CD and psoriasis, the effects of the treatment of CD
on psoriasis are less predictable. The gluten-free diet
could have favourable effects on psoriasis if the development of psoriasis depended at least in part on the gluteninduced intestinal dysfunction. If psoriasis in these pa-

tients were completely independent of the intestinal dysfunction, the gluten-free diet could have negative effects
on psoriasis because the control of CD generally improves
the nutritional status and often leads to a high BMI [34],
hence to a condition that is a putative risk factor for the
development of psoriasis.
In summary, the present study confirms that patients
with dermatitis herpetiformis have less frequently intestinal symptoms and a higher BMI when compared to CD
patients without dermatitis [5–8]. The study confirms
also that psoriasis is frequent in CD [11–14].
The study shows that, in adults with untreated CD, the
BMI is directly related to the prevalence of dermatitis
herpetiformis and psoriasis, but not to that of other immune-mediated skin diseases. The relation of BMI to dermatitis herpetiformis in CD is linear from low to high
BMI values and could reflect the influence of gluten-induced intestinal damage on absorptive status and expression of dermatitis herpetiformis. The relation of BMI to
psoriasis in CD is not linear but limited to BMI values
625 as in the non-CD population. Thus, the results support a role for overweight in psoriasis but not a specific
relation between overweight and psoriasis in CD patients.

Acknowledgements
The authors are grateful to Prof. Massimo Cirillo for his help
in the statistical analysis of results. The study was supported by a
Regione Campania (Italy) grant.

References
1 Mearin ML, Ivarsson A, Dickey W: Celiac
disease: is it time for mass screening? Best
Pract Res Clin Gastroenterol 2005; 19: 441–
452.
2 Murray JA, Rubio-Tapia A, Van Dyke CT, et
al: Mucosal atrophy in celiac disease: extent
of involvement, correlation with clinical presentation, and response to treatment. Clin
Gastroenterol Hepatol 2008; 6:186–193.
3 Green PH, Cellier C: Celiac disease. N Engl J
Med 2007;357:1731–1743.
4 Sategna-Guidetti C, Bruno M, Mazza E, Carlino A, et al: Autoimmune thyroid diseases
and celiac disease. Eur J Gastroenterol Hepatol 1998;10:927–931.
5 Reunala T: Dermatitis herpetiformis: celiac
disease of the skin. Ann Med 1998; 30: 416–
418.

Coeliac Disease and Skin

6 Porter WM, Unsworth DJ, Lock RJ, et al: Tissue transglutaminase antibodies in dermatitis herpetiformis. Gastroenterology 1999;
117:749–750.
7 Hervonen K, Hakanen M, Kaukinen K, et al:
First-degree relatives are frequently affected
in celiac disease and dermatitis herpetiformis. Scand J Gastroenterol 2002; 37:51–55.
8 Oxentenko AS, Murray JA: Celiac disease
and dermatitis herpetiformis: the spectrum
of gluten-sensitive enteropathy. Int J Dermatol 2003;42:585–587.
9 Zampetti M, Filippetti R: Alopecia areata
and celiac disease. G Ital Dermatol Venereol
2008;143:168.
10 Corazza GR, Andreani ML, Venturo N, et al:
Celiac disease and alopecia areata: report of
a new association. Gastroenterology 1995;
109:1333–1337.

Digestion 2009;80:18–24

11 Michaëlsson G, Gerdén B: How common is
gluten intolerance among patients with psoriasis? Acta Derm Venereol (Stockh) 1991;71:
90.
12 Chalmers RJG, Kirby B: Gluten and psoriasis. Br J Dermatol 2000; 142:5–7.
13 Cardinali C, Degl’Innocenti D, Caproni M,
et al: Is the search for serum antibodies to
gliadin, endomysium and tissue transglutaminase meaningful in psoriatic patients? Relationship between the pathogenesis of psoriasis and celiac disease. Br J Dermatol 2002;
147:187–188.
14 Abenavoli L, Leggio L, Gasbarrini G, et al:
Celiac disease and skin: psoriasis association. World J Gastroenterol 2007; 13: 2138–
2139.

23

15 Biel K, Böhm M, Luger TA, et al: Long-standing oral aphthae: a clue to the diagnosis of
celiac disease. Dermatology 2000; 200: 334–
340.
16 Pastore L, Carroccio A, Compilato D, et al:
Oral manifestations of celiac disease. J Clin
Gastroenterol 2008; 42:224–232.
17 Campisi G, Di Liberto C, Carroccio A, et al:
Celiac disease: oral ulcer prevalence, assessment of risk and association with gluten-free
diet in children. Dig Liver Dis 2008;40:104–
107.
18 Tursi A, Giorgetti GM, Brandimarte G, et al:
High prevalence of celiac disease among patients affected by Crohn’s disease. Inflamm
Bowel Dis 2005;11:662–666.
19 Cronin CC, Shanahan F: Insulin-dependent
diabetes mellitus and celiac disease. Lancet
1997;349:1096–1097.
20 Rubio-Tapia A, Murray JA: The liver in celiac
disease. Hepatology 2007;46:1650–1658.
21 Pittman FE, Holub DA: Sjoegren’s syndrome
and adult celiac disease. Gastroenterology
1965;48:869–876.

24

Digestion 2009;80:18–24

22 Monsuur AJ, de Bakker PI, Zhernakova A, et
al: Effective detection of human leukocyte
antigen risk alleles in celiac disease using
tag single nucleotide polymorphisms. PLoS
ONE 2008;3:e2270.
23 Silvester JA, Rashid M: Long-term follow-up
of individuals with celiac disease: an evaluation of current practice guidelines. Can J
Gastroenterol 2007; 21:557–564.
24 Zone JJ: Skin manifestations of celiac disease. Gastroenterology 2005; 128:S87–S91.
25 Abenavoli L, Proietti I, Leggio L, et al: Cutaneous manifestations in celiac disease. World
J Gastroenterol 2006; 12:843–852.
26 Marsh MN: Gluten, major histocompatibility complex, and the small intestine: a molecular and immunobiologic approach to the
spectrum of gluten sensitivity (‘celiac sprue’).
Gastroenterology 1992; 102:330–354.
27 Oberhuber G, Granditsch G, Vogelsang H:
The histopathology of celiac disease: time for
a standardized report scheme for pathologists. Eur J Gastroenterol Hepatol 1999; 11:
1185–1194.
28 Vita Garay LA, Bengoechea Gallastegui L,
Abalo Durán C, et al: Celiac disease and selective IgA deficit. Gastroenterol Hepatol
2005;28:361.

29 Kuczmarski RJ, Carroll MD, Flegal KM, et al:
Varying body mass index cutoff points to
describe overweight prevalence among US
adults: NHANES III (1988–1994). Obes Res
1997;5:542–548.
30 Nino M, Ciacci C, Delfino M: A long-term
gluten-free diet as an alternative treatment
in severe forms of dermatitis herpetiformis.
J Dermatol Treat 2007;18:10–12.
31 Sterry W, Strober BE, Menter A: International Psoriasis Council Obesity in Psoriasis: the
metabolic, clinical and therapeutic implications. Report of an interdisciplinary conference and review. Br J Dermatol 2007; 157:
649–655.
32 Humbert P, Bidet A, Treffel P, et al: Intestinal
permeability in patients with psoriasis. J
Dermatol Sci 1991;2:324–326.
33 Smecuol E, Sugai E, Niveloni S, et al: Permeability, zonulin production, and enteropathy
in dermatitis herpetiformis. Clin Gastroenterol Hepatol 2005; 3:335–341.
34 Dickey W, Kearney N: Overweight in celiac
disease: prevalence, clinical characteristics,
and effect of a gluten-free diet. Am J Gastroenterol 2006; 101:2356–2359.

Zingone/Bucci/Tortora/Santonicola/
Cappello/Franzese/Passananti/Ciacci

