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INTRODUCTION

Celiac disease (CD) is an autoimmune-mediated systemic 
disorder triggered by the ingestion of gluten – the protein fraction 
of wheat, barley, and rye – in genetically susceptible individuals. 
Up to 15% of other immune-mediated diseases (IMDs) can occur 
in patients with CD throughout their lives(1). Diseases of the skin, 
endocrine, nervous system, liver, and rheumatological or connec-
tive tissues, among many other, are directly or indirectly related 
to the immune function(2-5). Moreover, a significantly increased 
prevalence of CD (10–30-fold) has been documented in individuals 
with different IMDs(2-5).

IMDs and autoimmune diseases (AIDs) are associated with 
multiple factors, including sex and sex hormone levels. Moreover, 
sex is associated with differences in clinical presentation, onset, 
progression, and outcomes of disorders. Although the precise un-
derlying reason remains unknown, sex hormone and chromosome 
abnormalities have been implicated to play roles in these sex-based 
differences. In addition, effects of environmental factors should be 
considered(6). Sex-based differences in immune responses, which can 
affect both the innate and adaptive immune responses, contribute to 
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differences in AID prevalence. In general, females exhibit a higher 
frequency of AIDs than males(7). Several reports have shown a sig-
nificantly increased prevalence of IMDs in the first-degree relatives 
of patients with CD compared with controls(8-10).

In the present study, we investigated the prevalence of IMDs 
at diagnosis in patients with CD and in their first-degree relatives 
and compared the findings between female and male patients in 
different age groups.

METHODS

The research was approved by the Pontifical Catholic University 
of Paraná Ethical Committee. We performed a retrospective study 
including Brazilian patients with CD who visited a single private 
clinic over five years (2011-2016). Demographic and medical data 
were collected using patients’ medical charts following clinical 
protocols and through self-administered questionnaires. Data re-
garding the family history of diseases, including IMDs previously 
reported in the literature(11,12), were also collected.

All patients included in this study were newly diagnosed with 
CD on the basis of clinical complaints, positive screening with au-
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toantibodies (anti-tissue transglutaminase and/or anti-endomysial 
antibodies), and confirmation by histological findings of  the 
duodenal mucosa, in accordance with the Marsh classification(13).

Frequency analyses were performed through Chi-squared and 
Fisher’s exact tests using Graph Pad Prism 5.0 (GraphPad software 
Inc., La Jolla, CA, USA). A P<0.05 was considered statistically 
significant.

RESULTS

A total of 213 patients with CD at diagnosis were examined: 52 
males (mean age, 40.0 years; range, 12-70 years) and 161 females 
(mean age, 41.4 years; range, 12-87 years). The proportion of 
females and males with CD was 3:1.

The patients were divided into the following groups according 
to sex and age:

FEMALES: Group FI (12-20 years), Group FII (21-30 years), 
Group FIII (31-40 years), Group FIV (41-50 years), Group FV 
(51-60 years), and Group FVI (more than 61 years).

MALES: Group MI (12-20 years), Group MII (21-30 years), 
Group MIII (31-40 years), Group MIV (41-50 years), Group MV 
(51-60 years), and Group MVI (more than 61 years)

TABLE 1 summarizes the data regarding age, sex, and occur-
rence of IMDs the study cohort. In total, 54.4% of the patients 
with CD presented with IMDs. No significant difference was ob-
served in the total prevalence between females and males (P=0.22). 
However, female patients aged 51-60 years exhibited significantly 
higher frequency of IMDs than males (P=0.0002).

TABLE 1. Distribution of age, gender and immune mediated diseases 
(IMDs) in the groups of the 213 studied patients.

Group/Age Female 
(n=161)

Male
(n=52)

IMDs at 
diagnosis 
Female  
n (%)

IMDs at 
diagnosis 

Male 
n (%)

P*

I (12-20 years) 
n=33 25 8 12 (48.0) 2 (25.0) 0.41

II (21-30 years) 
n=33 26 7 15 (57.7) 6 (85.7) 0.22

III (31-40 years) 
n=48 36 12 17 (47.2) 7 (58.3) 0.73

IV (41-50 years) 
n=48 37 11 20 (54.0) 6 (54.5) 0.72

V (51-60 years) 
n=29 21 8 20 (95.2) 3 (18.8) 0.002

VI (> 61 years) 
n=22 16 6 8 (50.0) 0 0.05

Total n=161 n=52 92 (57.1) 24 (46.1) 0.22

* Fisher’s Exact Test comparing gender.

TABLE 2. Immuno mediated diseases diagnosed in celiac patient in 
according to gender.

Immuno mediated disease Female 
(n=161)

Male 
(n=52) P value *

Hypothyroidism 36 (22.3) 6 (11.5) ns

Dermatitis Herpetiformis 15 (9.4) 11 (21.1) 0.029

Atopy 15 (9.4) 0 0.024

Lymphocitic colitis 6 (3.7) 2 (3.8) ns

Endometriosis 5 (3.1) 0 ns

Autoimmune gastritis 4 (2.5) 0 ns

Diabetes mellitus type 1 3 (1.9) 1 (1.9) ns

Autoimmune hepatitis 2 (1.2) 0 ns

Psoriasis 2 (1.2) 0 ns

Lupus erythematosus 2 (1.2) 0 ns

Raynaud phenomem 2 (1.2) 0 ns

Alopecia areata 1 (0.6) 0 ns

Vitiligo 1 (0.6) 0 ns

Addison’s disease 1 (0.6) 1 (1.9) ns

Inflammatory bowel disease 1 (0.6) 1 (1.9) ns

Lymphoma 1 (0.6) 0 ns

Total 97 (60.2) 22 (42.3) 0.025

* Fisher’s exact test.

TABLE 2 presents the number and percentages of  reported 
IMDs according to sexes. IMDs were significantly more frequent in 
females [97/161 (60.2%)] than in males [22/52 (42.3%)] (P=0.025). 
Statistical analysis revealed that dermatitis herpetiformis (DH) was 
significantly more prevalent in males (P=0.029), whereas atopy was 
significantly more prevalent in females (P=0.024).

In addition, information regarding 151 first-degree relatives 
(n=103; 68.2% females) with IMDs, as reported by the patients 
at diagnosis, was also analyzed. TABLE 3 lists IMDs identified in 
the first-degree relatives of the study cohort. IMDs detected in the 
first-degree relatives were similar to those detected in the patients. 
CD was more prevalent in female first-degree relatives (P=0.045). 
Atopy was more frequent in male first-degree relatives (P=0.002).

The frequency of different IMDs was higher in female relatives 
(mothers, sisters, and daughters) than in male relatives (TABLE 4).

DISCUSSION

In the present Brazilian study, the proportion of females and 
males with CD was 3:1, which is consistent with that in an Italian 
study by Ciacci et al.(14). Notably, females consult doctors more 
frequently than males, present with more symptoms, and are more 
prone to develop AIDs(15).

Certain sex-based immunological differences are present 
throughout life, whereas others are only apparent after puberty 
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TABLE 3. Immuno mediated diseases in relatives of the studied patients 
(n=52 males and n=161 females).

Immuno 
mediated diseases 
(IMDs)

Celiac 
patient’s 

sex

First degree 
relative with 
IMDs n (%)

First degree 
relative with 

IMDs sex

Hypothyroidism
F 48 (29.8%) 43 F; 5 M
M 12 (23.0%) 11 F; 1 M

Celiac disease *
F 30 (18.6%) 25 F; 5 M
M 9 (17.3%) 8 F; 1 M

Atopy#
F 6 (3.7%) 3 F; 3 M
M 7 (13.4%) 3 F; 4 M

Rheumatoid 
arthritis

F 4 (2.5%) 4 F; 0M
M 4 (7.7%) 3 F; 1 M

Diabetes mellitus 
type 1

F 3 (1.8%) 0 F; 3 M
M 3 (5.7%) 2 F; 1 M

Crohn’s disease
F 3 (1.8%) 1 F; 2 M
M 0

Dermatitis 
herpetiformis

F 2 (1.2%) 1 F; 1 M
M 2 (3.8%) 1 F; 1 M

Vitiligo
F 1 (0.6%) 1 F; 0 M
M 1 (1.9%) 1 F; 0 M

Psoriasis
F 1 (0.6%) 0 F; 1 M
M 0 0

Lupus 
erythematosus

F 1 (0.6%) 1 F; 0 M
M 1 (1.9%) 1 F; 0 M

Lymphoma
F 1 (0.6%) 0 F; 1 M
M 1 (1.9%) 1 F; 0 M

Total 151/213 = 70.9%
* P=0.045 Chi-Square test. # P=0.002 Fisher Exact test. F: female; M: male. All the other 
comparison: P=not significant.

and before reproductive senescence, suggesting the involvement of 
both genes and hormones(16). CD can be diagnosed at any age, but 
a delay in diagnosis is frequently unrecognized in young adults and 
older patients. In our investigation, 9.9% (16/161) of the females 
and 11.5% (6/52) of  the males were diagnosed after 61 years of 
age(17). Substantial diagnostic delay in CD is associated with poor 
clinical outcomes, and it is occurs more frequent in females(18). Bai 
et al.(19) studied 323 patients (211 female and 112 men) in the USA 
and reported no sex-based differences in the age at diagnosis or 
the mode of presentation, which is consistent with our findings.

The total number of associated IMDs (57.1% in females and 
46.1% in males) was higher than that described in previous reports 
(15%-30%)(20). This high prevalence could be partially explained 

by the shared genes in immunological pathways between CD and 
other IMDs(21). Based on the findings of  between-group com-
parison of age, the diagnosis of CD in females later in their lives 
can hypothetically predispose them to more IMDs as a result of 
prolonged inflammation(22). Sategna-Guidetti et al.(23) have reported 
that the duration of gluten exposure in adults with CD was not 
correlated with the risk of  autoimmune disorders, which differs 
from our findings.

Notable, young patients in the present study (Groups FI and 
MI) were diagnosed with IMDs before the diagnosis of CD, which is 
consistent with a report by Demirezer et al. in Turkey(24). Demirezer 
and colleagues identified female sex, family history of AIDs as risk 
factors for IMDs, as presented in the present study.

In the present study, DH was more prevalent in males than 
in females, which is similar to the findings of  other studies(16,25). 
Other dermatological diseases, such as psoriasis, vitiligo, and alo-
pecia areata, are diagnosed before CD. Interestingly, benefits of a 
gluten-free diet have been described(26) in these diseases, although 
the cause is not known.

The close association between CD and endocrine autoimmun-
ity has been frequently reported in the literature, thus warranting 
a broader immune genetic study given that patients with CD and 
their relatives present with endocrine autoimmune syndromes(27). In 
the general population, thyroid disease (TD) is frequent in females 
after 40 years of  age, as shown in this study. Conversely, TD is 
generally frequent in males after 60 years of age. However, in our 
study, TD was diagnosed relatively early, as described by another 
studies(28). Diabetes mellitus type I was diagnosed before CD in two 
young male patients (age, 14 and 21 years). However, two females 
(age, 51 and 54 years) undergoing treatment for diabetes mellitus 
type I were referred to a gastroenterologist later in their life and were 
diagnosed as having CD. Both females were received treatments for 
hypothyroidism, and one of them developed DH. Interestingly, three 
or four IMDs occurring in the same patient is a rare association(29). 
Compared with controls, patients with CD were 11.4 times more 
likely to develop Addison’s disease before or after the diagnosis of 
CD(24). In this study, one female (age, 49 years) and one male (age, 
61 years) presented with Addison’s disease at the diagnosis of CD.

Ludvigsson et al.(30) have reported that patients with CD were at 
a threefold increased risk of developing systemic lupus erythema-
tous (SLE). In the present study, two patients were diagnosed with 
SLE before the diagnosis of CD was confirmed. In our previous 
study, the endomysial antibody was more frequently positive in 
patients with SLE than in controls, particularly those with discoid 
lesions(31). Raynaud phenomenon was observed in two patients; 
both showed the classic tricolor phenomenon and symmetrical 
bilateral involvement of hands and feet(32). No other autoimmune 
rheumatic disease was detected.

Concomitant CD and endometriosis may render the diagnosis 
difficult due to the overlapping symptoms, such as abdominal 
pain, bowel changes, spontaneous abortion, and infertility(33). In 
the present study, endometriosis was diagnosed in 3.1% of the pa-
tients (5/161) at the diagnosis of CD. In another region of Brazil, 
Aguiar et al.(34) have reported 2.5% prevalence of CD in 120 females 
with endometriosis and 0.6% in 1500 healthy females. Thus, com-
monalities exist between CD and endometriosis by altered Th1 
immune response pattern arising from the polymorphic genes of 
interleukin-18 and interferon-gamma(35). Marziali et al.(35) have 
recommended a gluten-free diet as a new strategy for the manage-
ment of painful endometriosis-related symptoms.
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The association between atopy and CD has not been satisfacto-
rily established. Our patients reported asthma, eczema, rhinitis, or 
conjunctivitis. In a study in Sweden, Enroth et al.(36) have reported a 
high level of self-reported allergies (42.3%) in patients with CD; this 
finding was inversely correlated with age and was more frequent in 
young patients, emphasizing heritability. In our study, only females 
(9.4%) reported any atopic manifestations.

Several authors have shown that self-reports are often accu-
rate(9), and the family history can be effectively captured based on 
patient reports(12). Relatives of CD patients exhibit a higher preva-
lence of IMDs compared with the relative of controls. Moreover, 
relatives of CD patients with IMDs are at 25% higher risk of having 
undiagnosed CD, and they must be screened for CD(8). However, 
Roy et al.(37) have described that physicians treating patients with CD 
seldom recommend routine screening of the first-degree relatives.

CD was present in first-degree relatives, being more prevalent 
in mothers, sisters, and daughters. These results are in accordance 
with previous reports of our group(38). In a meta-analysis, Vaquero 
et al.(39) have described the prevalence of  CD and its risk in the 
first-degree relatives according to geographic areas; a lower risk 
was observed in South America than in Asia, North America, 
and Europe. However, findings of a few studies, including two in 
Argentina (Buenos Aires 1977 and 1999) and five in Brazil, which 
showed differences in the regions of these countries and different 

TABLE 4. Frequency of immuno mediated diseases in first-degree relatives of celiac patients.

Immuno mediated diseases Celiac patient’s 
sex (n=213) Mother Father Sister Brother Daughter Son

Hypothyroidism
 

F 30 (18.6%) 4 (2.5%) 13 (8.1%) 1 (0.6%) 0 0

M 6 (11.5%) 1 (1.9%) 4 (7.6%) 0 1 (1.9%) 0

Celiac disease
 

F 12 (7.4%) 4 (2.5%) 13 (8.1%) 1 (0.6%) 0 0

M 3 (5.8%) 1 (1.9%) 4 (7.6%) 0 1 (1.9%) 0

Rheumatoid arthritis
 

F 3 (5.8%) 0 1 (0.6%) 0 0 0

M 2 (3.8%) 0 0 1 (1.9%) 1 (1.9%) 0

Atopy
 

F 2 (1.2%) 1 (0.6%) 1 (0.6%) 1 (0.6%) 0 1 (0.6%)

M 1 (1.9%) 2 (3.8%) 0 1 (1.9%) 2 (3.8%) 1 (1.9%)

Dermatitis herpetiformis 
 

F 1 (0.6%) 1 (0.6%) 0 0 0 0

M 0 0 0 1 (1.9%) 1 (1.9%) 0

Diabetes mellitus type 1
 

F 0 0 0 2 (1.2%) 0 1 (0.6%)

M 1 (1.9%) 0 0 0 1 (1.9%) 1 (1.9%)

Vitiligo
 

F 0 0 1 (0.6%) 0 0 0

M 1 (1.9%) 0 0 0 0 0

Psoriasis
 

F 0 0 0 1 (0.6%) 0 0

M 0 0 0 0 0 0

Lupus erythematosus
 

F 0 0 1 (1.6%) 0 0 0

M 1 (1.9%) 0 0 0 0 0

Crohn’s disease
 

F 0 1 (0.6%) 2 (1.2%) 0 0 0

M 0 0 0 0 0 0

Lymphoma
 

F 0 1 (0.6%) 0 0 0 0

M 1 (1.9%) 0 0 0 0 0

Total 64 (30.0%) 16 (7.5%) 37 (17.4%) 9 (4.2%) 7 (3.3%) 4 (1.9%)

racial mixtures of the population, should also be considered. We 
speculate that the findings of a majority of these studies were not 
applied in the clinical setting.

Diseases detected in the first-degree relatives were almost the 
same as those detected in patients with CD of both sexes. A higher 
frequency of IMDs was reported in females, which is in corrobora-
tion with the reported literature(7).

CONCLUSION

The frequency of IMDs in CD patients was similar in all age 
groups and both sexes, except women diagnosed with CD after 
51 years of age presented with an increased frequency of IMDs 
compared with males. DH was more prevalent in males, whereas 
atopy was more prevalent in females. No difference was observed 
in the type of IMDs between the first-degree relatives of both sexes.
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grau e comparar os resultados entre sexo feminino e masculino em diferentes idades. Métodos – Estudo retrospectivo incluindo pacientes brasileiros 
com diagnóstico de doença celíaca que realizaram acompanhamento com o mesmo médico no período de janeiro 2012 a janeiro de 2017. Dados 
demográficos e histórico médico foram coletados através de um questionário auto administrado e prontuários médicos dos pacientes envolvidos. No 
total, 213 pacientes eram portadores de doença celíaca, dos quais 52 do sexo masculino (idade média 40,0 anos) e 161 do sexo feminino (idade média 
41,4 anos). Os pacientes foram divididos em dois grupos de acordo com o sexo e idade. Resultados – DIMs foram observadas em 60,2% das pacientes 
femininas (97/161) e 42,4% dos pacientes masculinos (22/52; P=0,22). Entretanto, a frequência de DIMs foi significantemente maior em pacientes 
do sexo feminino com idade entre 51-60 anos que em pacientes masculinos da mesma idade (P=0,0002). Dermatite herpetiforme apresentou maior 
prevalência no sexo masculino (P=0,02), enquanto atopia obteve maior prevalência nas pacientes do sexo feminino (P=0,02). DIMs observadas em 
familiares de primeiro grau foram similares as encontradas nos pacientes (70,9%; P<0,001), com um maior número observado em familiares femininos. 
Conclusão – A frequência de DIMs em pacientes com doença celíaca foi similar nos grupos etários e ambos sexos, exceto as mulheres com diagnóstico 
de doença celíaca após a idade de 51 anos, as quais apresentaram um aumento na frequência de DIMs em comparação com os pacientes do sexo 
masculino. Dermatite herpetiforme apresentou maior prevalência em pacientes do sexo masculino, enquanto que atopia foi mais prevalente no sexo 
feminino. Em relação ao sexo, não foi observada diferença no tipo de DIMs observada entre os familiares de primeiro grau.

DESCRITORES – Doença celíaca. Doenças autoimunes. Fatores sexuais. Fatores etários. Dermatite herpetiforme.
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