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Abstract Purpose Several case reports and European

studies have suggested an association between sarcoidosis

and celiac disease; however, they have been inconsistent.

We therefore analyzed a large cohort of celiac-disease

patients to assess this association. Methods An anonymized

database of patients with celiac disease was reviewed to

determine the number of patients with sarcoidosis. Age-

and gender-adjusted standardized morbidity ratios with

corresponding 95% confidence intervals (CI) were calcu-

lated by comparing results to US-population-derived

prevalence data. Results Ten patients were found to have a

comorbid diagnosis of sarcoidosis, representing an age-

and gender-adjusted standardized morbidity ratio of 36.8

(95% CI 26.7–50.9). Conclusions In this cohort of patients

with celiac disease, there was a significantly increased risk

of sarcoidosis when compared with the American white

population. This further strengthens prior associations that

have been made suggesting a shared mechanism behind the

etiologies of celiac disease and sarcoidosis.

Keywords Celiac disease � Sarcoidosis � Prevalence �
Etiology � Autoimmunity

Introduction

Celiac disease is an autoimmune inflammatory disease of

the small intestine induced by the ingestion of gluten, the

storage protein of wheat, barley, and rye [1]. The disease

was previously considered rare; however, serologic

screening studies have shown that the disease has wide-

spread occurrence, with a worldwide prevalence

approaching 1% [2]. The clinical prevalence of the disease,

however, is lower, as the diagnosis can be difficult in those

patients who do not present with the classic symptom of

diarrhea. Those with silent celiac disease may also present

with occult manifestations of the disease, such as anemia,

osteoporosis, ataxia, peripheral neuropathy, infertility, or

dermatitis herpetiformis. Additionally, patients with celiac

disease have an increased risk of developing malignancy

and autoimmune disease, and thus present with other

comorbid conditions [1]. Clinically, the diagnosis of celiac

disease is made when patients in whom a small intestinal

biopsy shows characteristic changes, such as intraepithelial

lymphocytosis, crypt hyperplasia, and villous atrophy of

different stages [3], show improvement in symptoms on a

gluten-free diet.

Sarcoidosis is a multisystemic inflammatory disease of

unknown etiology characterized by the formation of non-

caseating granulomas. It most commonly involves the

lungs but can also affect the skin, eyes, gut, lymph nodes,

and nervous system. Multiple causes of sarcoidosis have

been proposed, with evidence to support genetic inheri-

tance, infectious transmission, and shared exposures to

certain environmental agents [4]. Its epidemiology is dif-

ficult to demonstrate, as many cases are asymptomatic,

which is the reason that data from autopsy studies show a

much higher prevalence [5]. Diagnostic criteria include

clinical symptoms, radiological findings such as bilateral
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hilar lymphadenopathy and/or diffuse pulmonary infiltrates

or pulmonary fibrosis, histological evidence of noncaseat-

ing granulomas, and the exclusion of other granulomatous

diseases [6, 7].

The association between celiac disease and sarcoidosis

has been demonstrated in the literature through several case

reports and studies examining patients with sarcoidosis.

Certain class II haplotypes [8] and gastric autoimmunity [9,

10] have been implicated as linking factors. However, there

has been no recent literature examining the converse

relationship; thus, this study was done to determine the

prevalence of sarcoidosis in patients with known celiac

disease.

Methods

An anonymized database of patients with celiac disease

seen at the Celiac Disease Center at the Columbia Uni-

versity Medical Center between 1981 and 2005 was

reviewed. Clinical data had been entered into the database

retrospectively for those seen prior to 1990 and prospec-

tively since then. The database consisted of 978 Caucasian

patients, ages ranging from 1 to 81 years at the time of

diagnosis of celiac disease. Among these patients, 866

were identified as having small-intestinal biopsy-proven

diagnoses of celiac disease and clinical or histological

response to a gluten-free diet. The database of biopsy-

proven celiac disease patients was then searched to identify

patients with a comorbid diagnosis of sarcoidosis.

The expected incidence of sarcoidosis in the general US

population was calculated for each gender- and 10-year

age-specific stratum by specific incidence rates from data

collected by Henke et al. in the Rochester population-based

study [11]. Patient years at risk were calculated from the

date sarcoidosis diagnosis to the date of celiac disease

diagnosis or from the date of celiac disease diagnosis to the

date of sarcoidosis diagnosis, whichever diagnosis was

made first. Expected values for the number of sarcoidosis

patients were weighted by the age-adjusted person years

contributed by the patients in the data set [12]. Standard-

ized morbidity ratios (SMR; ratio of observed to expected)

and the corresponding 95% confidence intervals (CI) were

calculated on the assumption that the observed incidence of

sarcoidosis had a Poisson distribution.

Results

Of the 866 biopsy-proven celiac-disease patients in the

database, 566 were women and 300 were men; all were

Caucasian. Most were residents of the northeastern USA,

and more specifically, the New York/New Jersey area. Ten

patients (six females, four males) were found to have

biopsy-proven sarcoidosis (Table 1). The age- and gender-

adjusted standardized morbidity ratio of sarcoidosis in

patients with celiac disease was 36.8 (95% CI of 26.7–

50.9). In females, the SMR was 27.5 (95% CI of 18.9–

40.0); in males, the SMR was 67.7 (95% CI of 53.3–85.9).

These ratios were calculated using population-based data

from Rochester, MN, USA, which revealed an age- and

gender-adjusted incidence rate of 6.1 per 100,000 person

years in the US white population [11]. Although that paper

is from 1985, the populations being compared were more

similar than the majority of alternative populations that

have been studied [13–15].

Sarcoidosis was the initial diagnosis in seven patients,

with the diagnosis being made a mean of 15.9 years earlier

than for celiac disease (Tables 2 and 3). Nine patients had

lung involvement by sarcoidosis, either alone or together

with joint, skin, eye, bowel, and/or nasopharyngeal

involvement (Table 2). Initial patient presentation varied

depending on which organs were involved. Of note, patient

8 was the most severely ill. She was initially diagnosed

with sarcoidosis of the liver and primary biliary cirrhosis at

the age of 50, underwent liver transplantation at the age of

65, and was found to have lung involvement of sarcoidosis

on transbronchial biopsy during her hospitalization for

transplantation. She then presented with abdominal pain at

the age of 75 and had a repeat endoscopic biopsy during

which she was noted to have small intestinal granulomas in

addition to villous atrophy, crypt hyperplasia, and intra-

epithelial lymphocytosis, consistent with both sarcoidosis

and celiac disease. With the exception of this patient, all

Table 1 Standardized morbidity ratios

Gender Number of celiac-disease

patients

Observed number

of sarcoid cases

Expected number

of sarcoid casesa
SMR 95% CI

Female 566 6 0.218117 27.5 18.9–40.0

Male 300 4 0.059116 67.7 53.3–85.9

Total 866 10 0.271570 36.8 26.7–50.9

SMR standardized morbidity ratio (observed/expected number of cases of sarcoidosis based on population data); 95% CI 95% confidence

interval
a Calculated based on incidence rates from data collected by Henke et al. in a population-based study from Rochester, MN, USA [11]
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other patients had duodenal biopsies that were diagnostic

of celiac disease only (intraepithelial lymphocytosis, crypt

hyperplasia, or various degrees of villous atrophy) and not

consistent with intestinal sarcoidosis (intestinal

granulomas).

Celiac disease diagnosis was made for a variety of

presenting symptoms (Table 3). Three patients presented

with the classic symptom of diarrhea, another three patients

had abdominal pain without diarrhea, two were detected

upon screening when family members were diagnosed, and

the remainder presented with anemia and osteoporosis.

Duodenal biopsy demonstrated total villous atrophy in five

patients, partial villous atrophy in four, and intraepithelial

lymphocytosis in one.

Discussion

Prior studies examining the relationship between celiac

disease and sarcoidosis have been inconsistent. In 2004,

Rutherford et al., in a study based out of western Ireland,

showed an increased prevalence of biopsy-proven celiac

disease in patients with sarcoidosis (4% prevalence com-

pared with 0.33% in the general population, a 12-fold

increase) [9]. In contrast, a Swedish study by Papadopoulos

et al. in 1999 found an increased frequency of gliadin

antibodies but no actual increase in the diagnosis of celiac

disease in patients with sarcoidosis [8]. Similarly, in 1988,

McCormick et al. discovered elevated levels of gliadin

antibodies in Irish patients with sarcoidosis but were not

able to diagnose celiac disease by biopsy in a significant

number of patients [10]. Despite these studies, there have

been several case reports of patients with both diagnoses

[16–18].

The results of our study demonstrate a clear association

between celiac disease and sarcoidosis. The major limita-

tion of this study is that the center in which the patients

were seen is a large, university-associated referral site. This

may have resulted in a bias of sicker patients, which may

have served to exaggerate the observed association.

Estimates of the incidence and prevalence of sarcoidosis

vary widely, because up to 90% of cases may be asymp-

tomatic and thus difficult to detect and diagnose [19]. Even

when patients do present with respiratory symptoms,

Table 2 Characteristics of

sarcoidosis
Patient Gender Age at diagnosis

(years)

Organs of involvement

proven by biopsy

Presenting symptoms

1 F 57 Lung Lower extremity edema, found

to have hilar lymphadenopathy

on chest X-ray

2 F 25 Lung, joints Arthritis

3 F 27 Lung Dyspnea

4 M 38 Lung, skin Prolonged respiratory illness, found

to have hilar lymphadenopathy

on chest X-ray

5 F 27 Lung, nasopharynx, colon Epistaxis

6 F 40 Lung, eyes Eye complaints (nodule on sclera)

7 M 61 Lung Dyspnea, cough

8 F 50 Lung, liver, small bowel Dyspnea

9 M 35 Lung, joints Fever and arthritis

10 M 33 Skin, joints Erythema nodosum

Table 3 Characteristics of

celiac disease

TVA total villous atrophy, PVA
partial villous atrophy, IEL
intraepithelial lymphocytosis
a Pathologic finding on

duodenal biopsy (highest degree

of involvement shown)

Patient Gender Age at diagnosis

(years)

Biopsya Presenting symptom

1 F 56 PVA Diarrhea

2 F 42 PVA Diarrhea

3 F 44 IEL Abdominal pain

4 M 56 PVA Familial screening after mother and son diagnosed

5 F 31 TVA Familial screening after daughter diagnosed

6 F 40 TVA Osteoporosis

7 M 60 PVA Abdominal pain

8 F 75 TVA Abdominal pain

9 M 47 TVA Iron-deficiency anemia

10 M 51 TVA Diarrhea
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clinicians may attribute the symptoms to other more

common alternative diagnoses, such as asthma. This diffi-

culty in diagnosis may contribute to the observed lower

prevalence of sarcoidosis in population-based data when

compared with autopsy data [20]. In contrast, patients who

are already being followed in the health care system for

chronic medical problems such as celiac disease or sar-

coidosis may be diagnosed with a second occult disease

with increased frequency. This may contribute to the higher

prevalence found in this study. On the other hand, celiac

disease is considered to be markedly underdiagnosed in the

USA, which serves to reduce the association, further

enhancing the significance of our findings.

Despite this bias, there is a clear association between the

two diseases beyond increased detection. There is evidence

suggesting that both sarcoidosis and celiac disease may be

the result of defective antigen processing. Genetically,

sarcoidosis is a complex disease with varying gene poly-

morphisms determining susceptibility and phenotype. In

particular, the class II haplotype, HLA-DR3/HLA-DQ2,

has been shown to be increased in several cohorts with

sarcoidosis, and has also been linked to other autoimmune

disorders [21]. Interestingly, susceptibility to celiac disease

is linked to HLA-DQ2, which in northern Europeans is

linked to HLA-DR3 [22]. Defective handling of a common

antigen is a plausible explanation for the increased preva-

lence of sarcoidosis in celiac disease patients, but it is also

possible that the effects of one disease enhances the

expression of HLA class II molecules, thus increasing the

susceptibility to the second disease.

Another shared mechanism to consider is autoimmunity.

Celiac disease is considered to be a unique autoimmune

disease because the environmental precipitant is known [1].

It has been well documented that celiac disease occurs in

association with many other autoimmune disorders [23],

such as type I diabetes [24], Sjögren’s syndrome [25],

thyroid disease [26], primary biliary cirrhosis [27], and

Addison’s disease [28]. There have also been studies

showing that patients with pulmonary sarcoidosis appear to

have a heightened cellular immune response, mediated by

helper T lymphocyte activity and a heightened humoral

response with reactivity toward multiple antigens, includ-

ing self-antigens [29]. Sarcoidosis, though not proven to be

autoimmune in nature, has been associated with autoim-

mune thyroid disease [30] and autoimmune polyglandular

syndromes [31–33], presumably by this mechanism. The

association demonstrated between sarcoidosis and celiac

disease in our study further advocates for autoimmunity as

an etiologic factor of sarcoidosis.

It is important to note the association between celiac

disease and sarcoidosis for clinical reasons as well. There

are well-known complications of the continued exposure to

gluten in celiac-disease patients, such as osteoporosis,

infertility, and malignancy [34]. Additionally, there is data

to suggest that the prevalence of comorbid autoimmune

diseases may be related to the duration of gluten exposure

[35]. Furthermore, diabetes- and thyroid-related serum

antibodies can disappear when children with celiac disease

maintain a gluten-free diet, highlighting the etiological link

between celiac disease and autoimmune diseases [36]. It is

unclear, among our patients, whether the presence of celiac

disease or the treatment of it may have influenced the

course of sarcoidosis. Although most of the patients in this

study were diagnosed with sarcoidosis before celiac dis-

ease, being aware of the association between these diseases

is important for the earlier diagnosis of celiac disease in

patients with known sarcoidosis. The earlier initiation of a

gluten-free diet could help prevent long-term sequelae of

the disease.

In this cohort of biopsy-proven celiac-disease patients,

there was a significantly increased prevalence of sarcoid-

osis compared with the general US population. The

mechanisms behind this association have yet to be eluci-

dated, but several have been proposed, lending evidence

toward the etiology of sarcoidosis. The impact of sar-

coidosis in celiac-disease patients on the course and

interaction of both illnesses needs to be assessed in future

studies.

References

1. Green PHR, Jabri B (2003) Coeliac disease. Lancet 362:383–391

2. Gadewar S, Fasano A (2005) Celiac disease: is the atypical really

typical? Summary of the National Institutes of Health Consensus

Conference and latest advances. Curr Gastroenterol Rep 7:455–

461

3. Green PHR, Rostami K, Marsh MN (2005) Diagnosis of coeliac

disease. Best Pract Res Clin Gastroenterol 19:389–400

4. Newman LS, Rose CS, Maier LA (1997) Sarcoidosis. N Engl

J Med 336:1224–1334

5. Bresnitz EA, Strom BL (1983) Epidemiology of sarcoidosis.

Epidemiol Rev 5:124–156

6. Wu J, Schiff KR (2004) Sarcoidosis. Am Fam Physician 70:

312–322

7. Baughman RP, Teirstein AS, Judson MA, Rossman MD, Yeager

H, Bresnitz EA, Depalo L, Hunnighake G, Iannuzzi MC, Johns

CJ, Mclennan G, Moller DR, Newman LS, Rabin DL, Rose C,

Rybicki B, Cherniak R, A Case Control Etiologic Study of Sar-

coidosis (ACCESS) research group (2001) Clinical

characteristics of patients in a case control study of sarcoidosis.

Am J Respir Crit Care Med 164:1885–1889

8. Rutherford RM, Brutsche MH, Kearns M, Bourke M, Stevens F,

Gilmartin JJ (2004) Prevalence of coeliac disease in patients with

sarcoidosis. Eur J Gastroenterol Hepatol 16:911–915

9. Papadopoulos K, Sjoberg K, Lindgren S, Hallengren B (1999)

Evidence of gastrointestinal immune reactivity in patients with

sarcoidosis. J Intern Med 245:525–531

10. McCormick PA, Feighery C, Dolan C, O’Farrelly C, Kelliher P,

Graeme-Cook F, Finch A, Ward K, Fitzgerald MX, O’Donoghue

DP (1988) Altered gastrointestinal immune response in sarcoid-

osis. Gut 29:1628–1631

980 Dig Dis Sci (2008) 53:977–981

123



11. Henke CE, Henke G, Elveback LR, Beard CM, Ballard DJ,

Kurland LT (1985) The epidemiology of sarcoidosis in Roches-

ter, Minnesota: a population-based study of incidence and

survival. Am J Epidemiol 123:840–845

12. Breslow NE, Day NE (1987) Statistical methods in cancer

research: volume II – the design and analysis of cohort studies.

IARC Scientific Publication, No 82, International Agency for

Research on Cancer. Oxford University Press, New York

13. Rybicki BA, Major M, Popovich J, Maliarik MJ, Iannuzzi MC

(1997) Racial differences in sarcoidosis incidence: a 5-year study in

a health maintenance organization. Am J Epidemiol 145:234–241

14. Milman N, Selroos O (1990) Pulmonary sarcoidosis in the Nordic

countries 1950–1982: epidemiology and clinical picture. Sar-

coidosis 7:50–57

15. Hoffman AL, Milman N, Byg KE (2004) Childhood sarcoidosis

in Denmark 1979–1994: incidence, clinical features and labora-

tory results at presentation in 48 children. Acta Pediatr Scan

93:30–36

16. Douglas JG, Fillon J, Logan RF, Grant IW, Crompton GK (1984)

Sarcoidosis and coeliac disease: an association? Lancet 2:13–15

17. Lowe G, Johnston RN (1984) Sarcoidosis and coeliac disease.

Lancet 2:637

18. Bianconcini G, Mazzali F, Candini R, Silingardi M, Iori I (1994)

Celiac disease (familial) associated with sarcoidosis: a clinical

case and review of the literature. Minerva Med 85:541–553

19. Hagerstrand I (1964) The prevalence of sarcoidosis in the autopsy

material from a Swedish town: proceedings of the third interna-

tional conference on sarcoidosis. Acta Med Scand 176:171–174

20. Reid JD (1998) Sarcoidosis in coroner’s autopsies: a critical

evaluation in diagnosis and prevalence from Cuyahoga County,

Ohio. Sarcoid Vascul Diffuse Lung Dis 15:44–51

21. Price P, Witt C, Allcock R, Sayer D, Garlepp M, Kok CC, French

M, Mallal S, Christiansen F (1999) The genetic basis for the

association of the 8.1 ancestral haplotype (A1, B8, DR3) with

multiple immunopathological diseases. Immunol Rev 167:

257–274

22. Sollid LM, Thorsby E (1993) HLA susceptibility genes in celiac

disease: genetic mapping and role in pathogenesis. Gastroenter-

ology 105:910–922

23. Bai D, Brar P, Holleran S, Ramakrishnan R, Green PH (2005)

Effect of gender on the manifestations of celiac disease: evidence

of greater malabsorption in men. Scand J Gastroenterol 40:

183–187

24. Cronin CC, Feighery A, Ferriss JB, Liddy C, Shanahan F,

Feighery C (1997) High prevalence of celiac disease among

patients with insulin-dependent (type 1) diabetes mellitus. Am

J Gastroenterol 92:2210–2212

25. Luft LM, Barr SG, Martin LO, Chan EK, Fritzler MJ (2003)

Autoantibodies to tissue transglutaminase in Sjögren’s syndrome
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