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Coeliac disease associated disorders and survival
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Abstract
The associated diseases in 335 coeliac
patients diagnosed 1980-90 were com-
pared with age and sex matched control
patients with various gastrointestinal
symptoms. Endocrine disorders were
found in 11.9% of coeliac and 4.30/o of
control patients (p=0.0003). Coeliac
patients had insulin dependent diabetes
mellitus significantly (p=0.0094) more
often (5.40/o) than control patients (1.5%).
Connective tissue diseases were found in
7.2% of coeliac and in 2.7% of control
patients (p=0.011). Sj6gren's syndrome
occurred in 3.30/0 ofcoeliac patients and in
0.3% of controls (p=0.0059). Autoimmune
thyroid diseases were found in 5.40/0 and
asthma in 3.6% of coeliac patients, but
also in 2.7% and 3.6%, respectively,
among control patients. The incidences of
malignant diseases and the survival rate
in coeliac patients were compared with
those in the Finnish population. Ten
coeliac patients developed a cancer during
the follow up (mean 5.3 years, range 1-12)
but none had a lymphoma. The risk of
malignant diseases in coeliac patients
did not differ from that in the Finnish
population in general. Eleven coeliac
patients died during the follow up. The
five year survival rates of coeliac patients
did not differ from those in the general
population. At least 83% of the coeliac
patients adhered strictly to the gluten free
diet, which may explain the favourable
outcome.
(Gut 1994; 35: 1215-1218)

In a recent review, almost 100 diseases have
been described as occurring concomitantly
with coeliac disease.1 An association between
coeliac disease and autoimmune diseases has
been reported in several studies.2-6 An
increased risk of malignancy and increased
general mortality have also been found among
coeliac patients.7 8 Coeliac disease is not
uncommon, however, and the occurrence of
many associated diseases may be coincidental.
In this study the frequency of associated
disorders and survival of adult coeliac patients
were examined.

Patients and methods

PATIENTS WITH COELIAC DISEASE
The study group comprised 335 adult coeliac
patients diagnosed at the Department of
Internal Medicine, Tampere University
Hospital, in the period 1980-90. The annual
number ofnew coeliac patients ranged from 18
to 26 in the period 1980-83 and after that from

29 to 49. There were 86 men and 249 women,
and the mean age at diagnosis was 41-4 years
(range 16-79) (Table I). Of the total, 274
patients were diagnosed after clinical suspicion
of coeliac disease, and 61 were detected by
serological screening. The diagnosis of coeliac
disease was based on the characteristic histo-
logical finding of subtotal or severe partial
villous atrophy and crypt hyperplasia in small
bowel biopsy.

All 335 patients were prescribed a gluten
free diet and asked to attend a control
examination after 6-12 months. Two hundred
and seventy nine patients (83%) kept to the
gluten free diet, 900/o of them adhering strictly
according to two separate enquiries. Eighteen
(6%) failed to maintain the diet at all, and 38
(1 1%) did not participate in the control
examination. A control biopsy specimen
during the gluten free diet was available from
258 coeliac patients. Mucosal recovery was
seen in 90% of them. Twenty one patients
maintaining the gluten free diet refused the
control biopsy.

CONTROL PATIENTS
Control patients were selected from among
outpatients subjected to upper gastrointestinal
endoscopy at the Department of Medicine in
1980-90. They were age and sex matched with
coeliac patients. Endoscopy of control patients
had to take place within the same year as that
in which the diagnosis of the corresponding
coeliac patient was established. Abdominal
pain or dyspepsia was the reason for endo-
scopic examination in 257 patients, thoracic
pain or symptoms of gastro-oesophageal reflux
in 45, and anaemia in 33. Table II shows the
endoscopic findings from control patients.
Since 1983, a biopsy specimen has been
routinely taken from the descending part ofthe

TABLE I Demographic and dietary data of coeliac patients

Total number 335
Mean age (range) 41-4 (16-79)
Male/female ratio 0.34
Diet:
Gluten free 279 (83%)
Normal 18 (6%)
Not known 38 (110/o)

Control biopsy 258
Mucosal recovery 233 (90%)
No recovery 25 (10%)

TABLE II Demographic data and endoscopy findings in
control patients

Total number 335
Mean age (range) 41-7 (16-79)
Male/female ratio 0.34
Endoscopy findings:

Peptic ulcer or scar 40 (12%)
Oesophagitis 27 (8%)
Non-malignant polyp 5 (1%)
Cancer 3 (10%)
Crohn's disease 2 (1/%)
Normal or minor changes 258 (77%)
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TABLE III Associated diseases in 335 patients with coeliac disease and age and sex
matched controls

Number ofpatients

Coeliac disease Control group

Disorder Women Men Total Women Men Total

Endocrine disorders: 40 14
Insulin dependent diabetes mellitus 9 9 18 (0)* 4 1 5 (0)
Autoimmune hypothyreosis 9 2 11 (0) 7 1 8 (0)
Graves' disease 6 1 7 (1) 1 0 1 (1)
Parathyroid adenoma 2 0 2 (0) 0 0 0 (0)
Addison's disease 1 1 2 (0) 0 0 0 (0)

Connective tissue disorders: 24 9
Sjogren's syndrome 11 0 11 (0) 1 0 1 (0)
Rheumatoid arthritis 4 2 6 (0) 6 1 7 (0)
Ankylosing spondylitis 1 0 1 (0) 1 0 1 (0)
Scleroderma 2 0 2 (0) 0 0 0 (0)
Vasculitis 2 0 2 (1) 0 0 0 (0)
Systemic lupus erythematosus 1 0 1 (0) 0 0 0 (0)
Mixed connective tissue disease 0 1 1 (0) 0 0 0 (0)

Pulmonary disorders: 17 12
Asthma 10 2 12 (3) 12 0 12 (0)
Sarcoidosis 4 1 5 (0) 0 0 0 (0)

Neurological disorders: 10 4
Epileptic seizures 2 3 5 (0) 2 1 3 (0)
Dementia 4 1 5 (0) 1 0 1 (0)

Liver diseases 3 1 4 (0) 0 0 0 (0)
Glomerulonephritis 1 2 3 (0) 0 1 1 (0)
Inflammatory bowel disease 0 1 1 (1) 7 0 7 (0)
Psoriasis 4 0 4 (0) 0 0 0 (0)

*Number of diseases diagnosed during the prospective follow up period in 233 coeliac patients
and controls.

duodenum of these patients, and thus coeliac
disease has been excluded.

ASSOCIATED DISEASES AND SURVIVAL DATA
The hospital records of all patients were
examined thoroughly. From these a history of
present and past diseases, diagnosed by general
practitioners or in hospitals, was registered in
the coeliac group at the time of diagnosis, and
in the control group at the time of endoscopy.
Associated diseases were similarly recorded
during the follow up as long as data were
available. The time offollow up included in the
study was always the same for coeliac and the
corresponding control patient. Because 102
(3 1%) of the control patients had been
examined only once in hospital, the follow up
data were based on 233 coeliac and respective
control patients. The mean follow up time of
these subjects was 3.1 years (range 05-1
years).
The occurrence of malignant diseases and

survival of coeliac patients were assessed up to
the end of 1991. The follow up for cancer was
made through the files of the Finnish Cancer
Registry and for death through the Statistics
Finland. The mean follow up time for malig-
nant diseases and survival was 5-3 years (range
1-12). The observed number of malignant
diseases and survival was compared with those
expected in the age and sex matched Finnish
population.

STATISTICAL ANALYSIS
Disease frequencies were compared by
Fisher's exact test. The relative occurrence of
malignant diseases was presented using
standardised incidence ratios (SIR) with 95%
confidence intervals. The five year survival of
coeliac patients was compared with that in the
Finnish population and the survival rates were
displayed graphically.

Results

ENDOCRINE DISORDERS
Twelve per cent of the coeliac patients and
4.2% of the control patients were suffering from
endocrine disorders (p=00003) (Table III).
Insulin dependent diabetes mellitus was found
in 5.4% of coeliac and 1-5% of control patients
(p=0 0094). Eighteen (5.4%) coeliac patients
and nine (2.7%) controls had autoimmune
thyroid disease (autoimmune hypothyroidism
or Graves' disease) (p=0. 11).

CONNECTIVE TISSUE DISEASES
Connective tissue diseases were found in 7.2%
of coeliac patients and in 2-7% of controls
(p=0.01 1). Sjogren's syndrome was diagnosed
in 3.3% of coeliac patients and 0.3% ofthe con-
trol patients (p=00059), the diagnosis being
defined according to the Californian criteria.9
Rheumatoid arthritis was found in 1.8% of
coeliac and 2.1% of the control patients.

OTHER DISEASES
Asthma occurred in 3.6% of both coeliac and
control patients; three of 12 such cases among
coeliac patients were diagnosed during the
follow up. Sarcoidosis was found in 1.5% of
coeliac and none of the control patients
(p=0062). Four coeliac patients had liver
biopsy because of abnormal enzyme concen-
trations. One patient had primary biliary
cirrhosis, one unspecific hepatitis, one cirrhosis
of unknown aetiology, and one normal liver
histology. No liver biopsy specimens were
taken in the case of control patients.

Four coeliac patients and none of the
controls had psoriasis (p=0.12). Fifteen
(4.5%/o) coeliac patients were found to have
dermatitis herpetiformis shortly after establish-
ment of the diagnosis of coeliac disease. In one
coeliac patient the rash developed during the
follow up.

MALIGNANT DISEASES
Malignancy had been found before the
diagnosis of coeliac disease in four patients
(Table IV). In the control group, seven
patients had a malignant disease before

TABLE IV Malignant diseases in coeliac patients

Age

Sex (A) (B) Malignant disease

F 68 61 Multiple myeloma*
M 76 67 Hodgkin's disease*
F 76 76 Gastric cancer*
F 78 67 Melanoma of the skin*
F 21 21 Melanoma ofthe skin
F 43 50 Renal cell carcinoma
F 45 48 Breast cancer
F 45 48 Breast cancer
F 45 50 Carcinoid tumour of the pancreas
F 50 50 Meningioma
M 61 62 Lung cancer
M 64 65 Liposarcoma of the abdomen
M 65 65 Renal cell carcinoma
M 75 80 Prostate cancer

(A)=age at diagnosis of coeliac disease; (B)=age when
malignant disease was diagnosed. *Malignant disease
diagnosed before the diagnosis of coeliac disease.
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TABLE V Standardised incidence ratios (SIR) of cancer among coeliac patients during the
follow up, compared with the Finnish population

Observed numbers Expected numbers 95% confidence
of cancers of cancers SIR intervals

Men (n=86) 4 2.1 1-94 0.53 to 496
Women (n=249) 6 4-5 1.34 0 49 to 2-92
Total (n=335) 10 6-5 1-53 0-72 to 2.81

endoscopy. There were three breast cancers,
one Hodgkin's disease, one lung, one gastric,
and one oesophageal cancer.
During the follow up, 10 coeliac patients

developed a malignant disease. The expected
number was 6.5 (SIR= 153, not significant,
Table V). Only one patient had cancer of
gastrointestina
developed car
five years after
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TABLE VI Causes ofdeath of coeliac patients

Age at
diagnosis
of coeliac Age at

Sex disease death Cause of death

M 60 60 Vasculitis
M 61 62 Lung cancer
M 61 63 Insulin dependent diabetes mellitus
F 66 69 Intestinal ischaemia
F 68 70 Multiple myeloma
F 69 69 Cor pulmonale
M 70 74 Coronary artery disease
M 73 77 Coronary artery disease
M 75 80 Coronary artery disease
M 76 80 Coronary artery disease
M 78 81 Coronary artery disease

and in adults.'2 Two of our coeliac patients
fl origin: a woman aged 50 years had Addison's disease, an association we have
*cinoid tumour of the pancreas previously published.'3 Even though the
the diagnosis of coeliac disease. number did not differ statistically significantly

from that in the controls (p=0.50), the
association could be real, because Addison's

'ATIENTS disease is very rare. The frequency of auto-
follow up, 11 (3.3%) coeliac immune thyroid diseases in this series was
t men and three women, died. comparable with that in previously published
vs the causes of death. The five studies (Table VII). Nevertheless, the associa-
*ate for men was 87.0% and for tion may be coincidental; the frequency did
' among coeliac patients. These not differ statistically significantly between
did not differ statistically signifi- coeliac and control patients.
ie rate in the general population There are earlier reports on the association

between arthritis and coeliac disease.14 15 In
this series, six coeliac patients and seven control
patients had concomitant rheumatoid arthritis,
which would suggest that rheumatoid arthritis is

we found that 5.4% of coeliac not specifically associated with coeliac disease.
nsulin dependent diabetes, 5.4% By contrast, there was a significant association
thyroid disease, and 7.2% con- between coeliac disease and Sjogren's syn-
disease. The previously reported drome; 11 coeliac patients and only one control
)f autoimmune diseases have patient had Sjogren's syndrome. There are few
lower than those now found previous case reports of this association.16-18 In
Cooper et al 3 examined 314 this study coeliac patients also had various other
ts, a study almost equal in size to connective tissue diseases, albeit not in such
nd insulin dependent diabetes in high numbers as Sjogren's syndrome.
mune thyroid diseases in 3.2%, Patients with coeliac disease have an
e tissue disease in 6. 1%. increased frequency of HLA B8 and DR3 and
tients had insulin dependent an almost 100% association has been seen with
tus significantly more often than DQw2, which occurs in linkage disequilibrium
ts. This may be due partly to the with DR3. The DQ alleles HLA DQA1*0501
abetic patients are frequently and DQB 1*0201 are evidently the most
Logically for coeliac disease in our important disease susceptibility genes in
association of coeliac disease and coeliac disease.'9 HLA B8 and DR3 can also
ndent diabetes, however, has be found in insulin dependent diabetes melli-
n described both in children'0 11 tus,20 Addison's disease,'3 Graves' disease,21

and Sjogren's syndrome.22 Epithelial HLA DR
Observed antigen expression occurs both in the salivary

:0= 0 glands of patients with Sj6gren's syndrome
and in the small bowel of patients with coeliac

\ Expected disease.24 Moreover, antibodies against retic-
ulin and gliadin have been found in serum
samples of patients with Sjogren's syndrome,25
suggesting that these patients might have con-
comitant coeliac disease.

Observed Williams et al 26 found a history of asthma in
Expected 2O0% of coeliac patients compared with 5%/o of:jMen

controls (p<0. 01). Hodgson et al 27 found
29% of coeliac patients and 5% of control
patients to have a history of atopy, while only

2 4 6 8 1'0 2% of coeliac patients had a history of asthma.
Follow up (y) In this study, the diagnosis of asthma in all

of 249 coeliac women and 86 coeliac coeliac and control patients was based on a

th that expected in the age matched hospital examination at the department of lung
n. diseases. In both groups 3.6% suffered from
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TABLE vii Frequency ofautoimmune diseases in different adult coeliac patient series

Insulin Autoimmune Connective
Author, Number dependent thyroid tissue
country, Study of coeliac diabetes disease disease
reference period patients (%) (%) (%)

Lancaster-Smith et al England2 1967-74 57 3 5 5-2 1-8
CooperetalEngland3 1958-77 314 3 2 3 2 6-1
Midhagen et al Sweden4 1976-86 139 Not given 108 3 6
Snook et al England5 Not given 148 1 4 4 1 0.0
Corazza et al Italy6 1972-89 226 2 2 1 8 2 2
This series 1980-90 335 5 4 5 4 7 2

asthma, suggesting that there is no association
between coeliac disease and asthma. By
contrast, the finding that five (1-5%) of our
coeliac patients but none of the controls had
sarcoidosis may be not a coincidence, as
Douglas et al 28 have suggested. Liver
diseases29 and chronic inflammatory bowel
diseases30 have been connected with coeliac
disease. In this series only isolated cases were
found. By contrast with previous studies,31 32
we found no increased frequency of epilepsy in
our coeliac patients. The control subjects in
this study were outpatients having gastro-
intestinal problems similar to those in sympto-
matic coeliac patients. This selection may
increase the occurrence of diseases with gastro-
intestinal symptoms, for example rheumatoid
arthritis and asthma.
An increased risk of malignancy has been

definitely established in coeliac disease;
these patients are reported to have a 40 to
100-fold risk of developing non-Hodgkin's
lymphoma.33 34 In this study none of the
patients developed non-Hodgkin's lymphoma.
The expected number of non-Hodgkin's
lymphoma, however, was only 0-2 and the
upper limit of the 95% confidence interval 3-6.
The frequency of malignant diseases in coeliac
patients did not differ significantly from that
in the Finnish population in general. Holmes
et al 34 showed that coeliac patients who have
adhered to a strict gluten free diet for five years
do not run an increased risk of malignancy;
this implies that dietary treatment protects
against the development of malignant disease.
In their series of 210 coeliac patients, 22% did
not have a gluten free diet. In this series, only
6% failed to adopt the prescribed diet and over
80% maintained it strictly. The comparatively
low malignancy rate found in the present
coeliac patients may thus be explained by good
adherence to a gluten free diet.

Similarly, there was no statistically signifi-
cant difference between the five year survival
rate among coeliac patients and that in the
population in general. By contrast, Logan
et al 8 found a 1 9-fold death rate in coeliac
patients in Scotland, attributable to the
increased rate within five years after the
diagnosis of coeliac disease.

In conclusion, this study showed that
patients with coeliac disease have an increased
prevalence of autoimmune diseases, especially
of insulin dependent diabetes and Sjogren's
syndrome. No increased rate of malignancy or
death was seen in these patients.

Supported by grants from the Yrj6 Jahnsson Foundation, the
Emil Aaltonen Foulndation, and the Finnish Foundation for
Gastroenterological Research.

1 Cooke WT, Holmes GKT. Coeliac disease and associated
disorders. In: Cooke WT, Holmes GKT, eds. Coeliac dis-
ease. London: Churchill Livingstone, 1984: 225-46.

2 Lancaster-Smith MJ, Perrin J, Swarbrick ET, Wright JT.
Coeliac disease and autoimmunity. Postgrad Med Jf 1974;
50: 45-8.

3 Cooper BT, Holmes GKT, Cooke WT. Coeliac disease and
immunological disorders. BMJ 1978; 1: 537-9.

4 Midhagen G, Jarneroth G, Kraaz W. Adult coeliac
disease within a defined geographic area in Sweden.
ScandJ7 Gastroenterol 1988; 23: 1000-4.

5 Snook JA, deSilva HJ, Jewell DP. The association of
autoimmune disorders with inflammatory bowel disease.
QJ Med 1989; 72: 835-40.

6 Corazza GR, Frisoni M, Treggiari EA, Valentini RA,
Filipponi C, Gasbarrini G. Clinical features of adult
coeliac disease in Italy. In: Mearin ML, Mulder CJJ, eds.
Coeliac disease. 40 years gluten-free. Dordrecht: Kluwer
Academic, 1991: 117-21.

7 Holmes GKT, Stokes PL, Sorahan TM, Prior P,
Waterhouse JAH, Cooke WT. Coeliac disease, gluten-free
diet and malignancy. Gut 1976; 17: 612-9.

8 Logan RFA, Rifkind EA, Turner ID, Ferguson A. Mortality
in celiac disease. Gastroenterology 1989; 97: 265-71.

9 Fox RI, Robinson C, Curd J, Michelson P, Bone R, Howell
FV. First international symposium on
Sjogren's syndrome: suggested criteria for classification.
ScandJ7Rheumatol 1986; 61 (suppl): 28-30.

10 Visakorpi JK. Diabetes and coeliac disease. Lancet 1969; ii:
1192.

11 Miki M, Hallstrorm 0, Huupponen T, Vesikari T, Visakorpi
JK. Increased prevalence of coeliac disease in diabetes.
Arch Dis Child 1984; 59: 739-42.

12 Shanahan F, McKenna R, McCarthy CF, Drury MI.
Coeliac disease and diabetes mellitus: a study of 24
patients with HLA typing. Q J Med 1982; 51: 329-35.

13 Reunala T, Salmi J, Karvonen J. Dermatitis herpetiformis
and celiac disease associated with Addison's disease.
Arch Dermatol 1987; 123: 930-2.

14 Parke AL, Fagan EA, Chadwick VS, Hughes GRV. Coeliac
disease and rheumatoid arthritis. Ann Rheum Dis 1984;
43: 378-80.

15 Bourne JT, Kumar P, Huskisson EC, Mageed R, Unsworth
DJ, Wojtulewski JA. Arthritis and coeliac disease. Ann
Rheum Dis 1985; 44: 592-8.

16 Pittman FE, Holub DA. Sjogren's syndrome and adult
celiac disease. Gastroenterology 1965; 48: 869-76.

17 Fraser NG, Rennie AGR, Donald D. Dermatitis
herpetiformis and Sjogren's syndrome. Br J Dermatol
1979; 100: 213-5.

18 Pena AS. Systemic lupus erythematosus, Sjogren's
syndrome, and purpura in a patient with coeliac disease.
NethJtMed 1987; 31: 305-7.

19 Sollid LM, Markussen G, Ek J, Gjerde H, Vartdal F,
Thorsby E. Evidence for a primary association of
celiac disease to a particular HLA-DQ a/b hetrodimer.
J Exp Med 1989; 169: 345-50.

20 Thorsby E, Ronningen KS. Role of HLA genes in
predisposition to develop insulin-dependent diabetes
mellitus. Ann Med 1992; 24: 523-31.

21 Farid NR. Understanding the genetics of autoimmune
thyroid diseases - still an illusive goal! Jf Clin Endocrinol
Metab 1992; 74: 495.

22 Talal N. Recent developments in the immunology of
Sjogren's syndrome (autoimmune exocrinopathy). Scand
JRheumatol 1986; 61 (suppl): 76-82.

23 Fox RI, Bumol T, Fantozzi R, Bone R, Schrieber R.
Expression of histocompatibility antigen HLA-DR by
salivary gland epithelial cells in Sjogren's syndrome.
Arthritis Rheum 1986; 29: 1105-11.

24 Arnaud-Battandier F, Cerf-Bensussan N, Amsellem R,
Schmitz J. Increased HLA-DR expression by enterocytes
in children with celiac disease. Gastroenterology 1986; 91:
1206-12.

25 Teppo A-M, Maury CPJ. Antibodies to gliadin, gluten and
reticulin glycoprotein in rheumatic diseases: elevated
levels in Sjogren's syndrome. Clin Exp Immunol 1984; 57:
73-8.

26 Williams A, Asquith P, Stableforth D. Asthma, eczema, sea-
sonal rhinitis and skin atopy in adult coeliac disease. Gut
1984; 25: Al 191.

27 Hodgson HJF, Davies RJ, Gent AE, Hodson ME. Atopic
disorders and adult coeliac disease. Lancet 1976; i: 115-7.

28 Douglas JG, Gillon J, Logan RFA, Grant IWB, Crompton
GK. Sarcoidosis and coeliac disease: an association?
Lancet 1984; ii: 13-5.

29 Hagander B, Berg NO, Brandt L, Norden A, Sjolund K,
Stenstam M. Hepatic injury in adult coeliac disease.
Lancet 1977; i: 270-2.

30 Kitis G, Holmes GKT, Cooper BT, Thompson H, Allan
RN. Association of coeliac disease and inflammatory
bowel disease. Gut 1980; 21: 636-41.

31 Chapman RWG, Laidlow JM, Colin-Jones D, Eade OE,
Smith CL. Increased prevalence of epilepsy in coeliac
disease. BMJ 1978; 22: 250-1.

32 Gobbi G, Bouquet F, Greco L, Lambertini A, Tassinari
CA, Ventura A, et al. Coeliac disease, epilepsy, and cere-
bral calcifications. Lancet 1992; 340: 439-43.

33 Leonard JN, Tucker WFG, Fry JS, Coulter CAE, Boylston
AW, McMinn RMH, et al. Increased incidence of malig-
nancy in dermatitis herpetiformis. BMJ 1983; 286:
16-8.

34 Holmes GKT, Prior P, Lane MR, Pope D, Allan RN.
Malignancy in coeliac disease - effect of a gluten free diet.
Gut 1989; 30: 333-8


