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Summary and conclusions

Out of 314 patients with coeliac disease, 63 had associated
disorders of known or suspected immunological cause
(excluding aphthous stomatitis and dermatitis herpeti-
formis). Autoimmune diseases appeared to occur more
often in patients with coeliac disease than in the normal
population, 52 such diseases being found in 45 patients.
Of individual disorders, diabetes mellitus, thyroid
diseases, and ulcerative colitis seemed to be more com-
mon than expected. Atopy (asthma and eczema) occurred
in 7% of the patients.
Most of these immunological disorders developed

when the patients were on normal diet. A gluten-free diet
and virtually normal jejunum did not prevent their
development, and the diet had little ameliorating effect
on their course apart from an occasional dramatic
improvement in atopic patients.

Introduction

There have been many reports of patients with coeliac disease
and a coexistent disorder of known or suspected immunological
aetiology. I - 7It has been suggested that such disorders are
common as a result of either circulating immune complexes
originating in the damaged small intestinel or the passage of
antigens across the damaged intestine.7 Furthermore, Scott and
Losowskyl thought that some immunological disorders in
patients with coeliac disease might improve with a gluten-free
diet. No supporting evidence for the suggestion was obtained
from either individual patients or relatively small series of
patients with coeliac disease, however, and the effect of a
gluten-free diet on the progress of these associated conditions
has not been reported.
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We describe the various immunological disorders found in a
large series of patients with coeliac disease and examine the
relation of a gluten-free diet to the time of presentation and
course of the disorders.

Patients and methods

During 1958-77, 314 adults with coeliac disease confirmed by
jejunal biopsy11 were followed up in this unit under the care of
one of us (WTC). Fifty-four patients with coeliac disease seen before
1958 were excluded because either jejunal biopsy had not been
carried out or their notes were inadequate for analysis. Of the 314
patients, 177 were women and 137 men; 28 of the women and 35 of the
men died during the study.

Information about diseases of possible autoimmune or atopic
aetiology was verified with the patients when possible and by review
of notes on patients who had died or were seen only yearly. Aphthous
ulceration and dermatitis herpetiformis-disorders with possible
immunological aetiology related to gluten-were not included because
of their known association with coeliac disease.9 10

Results

IMMUNOLOGICAL DISEASE

We found 75 immunological disorders in 63 (20%') of the 314
patients (see table). Of the 177 women, 34 (19 %) had 41 immuno-
logical diseases, and of the 137 men, 29 (21 %) had 34 diseases. Four
women and five men had two immunological disorders each, and one
woman had four coexistent disorders. In patients with autoimmune
disorders the mean age at diagnosis of coeliac disease was 46 years, and
in those with atopy it was 39 years. The mean age at onset of the
autoimmune disorders was 38 years, but that of the atopic disorders
could not be established.

Autoimmune disorders

Altogether, 52 autoimmune disorders were seen in 45 patients
(14%); 28 were seen in 23 of the women (13 %), and 24 in 22 of the
men (16%). The most common disorder was diabetes mellitus. Ten
patients had insulin-dependent diabetes, and four (three women and
one man) had maturity-onset diabetes controlled by diet and oral
hypoglycaemic agents. Eleven patients had thyroid disorders: four
had thyrotoxicosis, ofwhom three (two women, one man) had Graves's
disease and one man had a toxic adenoma; and seven (four women,
three men) had myxoedema, of whom two had histologically proved
Hashimoto's thyroiditis, one with a coexistent reticulum cell sarcoma
of the thyroid.
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Incidences of autoimmune disease and atopy in 314 patients with coeliac disease, and mean ages at diagnosis of coeliac disease and onset of autoimmune disease.
Mean age at onset of atopy coiuld not be established

Patients in whom disorder seen* Mean age in years at Mean age in years at
Disorder onset of immunological diagnosis of coeliac disease

Men Women Total 0 disease (range) (range)

Autoimnmunze disease
Diabetes mellitus .6 8 14 4-5 34 (4-62) 48 (28-66)
Thyroid disorders. 5 6 11 3 5 46 (33-66) 47 (32-66)
Inflammatory bowel disease .3 1 4 13 31 (17-41) 34 (17-53)
Connective tissue disorders .8 11 19 6 1 34 (5-64) 48 (21-73)
Rheumatic fever .3 5 8 15 (5-42) 51 (33-73)
Rheumatoid arthritis .0 2 2 49 (48, 50) 54 (43, 64)
Seronegative polyarthritis .1 2 3 55 (55, 55, 56) 48 (55, 39, 50)
Ankylosing spondylitis. . 1 0 1 35 37
Chronic discoid lupus erythematosus. . 1 0 1 64 60
Periarteritis nodosa .0 1 1 58 49
Scleroderma .1 1 2 38 (21, 54) 42 (21, 63)
Cutaneous vasculitis .1 0 1 39 25

Chronic liver disease .1 2 3 1-0 55 (37, 64, 65) 46 (25, 64, 50)
Diffuse lung disease 1 0 1 0 3 57 60

Total .. 24 28 52 16 6 38 46

Atopy
Asthma .3 3 6 1-9 36 (10-59)
Eczema . .7 10 17 5-4 42 (17-66)

Total .. 10 13 23 7 3 39

*Some patients had more than one autoimmune or atopic disease.

Scleroderma was present in two patients: a man had sclerodactyly,
and a woman had severe diffuse scleroderma of the bowel, which led
to her death. Eight patients with joint swellings had histories suggestive
of rheumatic fever in childhood but only one progressed to chronic
rheumatic carditis. Inflammatory bowel disease occurred in four
patients. Three (two men, one woman) had ulcerative colitis, but
although the woman developed rectal carcinoma and died, the men
survived without bowel complications or surgery; the other man had
Crohn's disease, confirmed by rectal biopsy. He had recurring irido-
cyclitis but no other extrabowel manifestation and did not need
surgery. Liver biopsy confirmed chronic active hepatitis in two

patients (a man and a woman) and cryptogenic cirrhosis in one
woman. One man had diffuse pulmonary fibrosis, although he had no
rheumatoid factor, avian precipitins, or precipitins to thermophilic
actinomycetes in his serum.
Two men had more than one autoimmune disease-namely,

diabetes with diffuse lung disease, and chronic active hepatitis with
seronegative polyarthritis. Three women had two autoimmune diseases
-namely, rheumatic fever with diabetes, cryptogenic cirrhosis with
diabetes, and thyrotoxicosis with diabetes. One woman had three
autoimmune disorders-thyrotoxicosis, rheumatoid arthritis, and
rheumatic fever-as well as eczema. Three men with one autoimmune
disease each also had one atopic disorder each.

Atopic disorders

Twenty-three atopic disorders were found in 22 patients (7 %);
13 were seen in 12 of the women (7 %), and 10 in 10 of the men (7O%).
One woman had asthma and eczema.

RELATION OF TIME OF ONSET TO GLUTEN-FREE DIET

Autoimmune disorders-Of the 45 patients with autoimmune dis-
orders, 36 had received a gluten-free diet; five were taking the diet
when the disorder developed. One man developed thyrotoxicosis
within a few months of starting the diet, and in one woman the
diagnosis was made only after failure of the diet to relieve diarrhoea.
One woman developed myxoedema while on the diet; a repeat biopsy
specimen showed continued severe abnormalities of the jejunum. One
woman developed seronegative polyarthritis after two years of inade-
quate dietary control. Chronic active hepatitis developed in another
woman taking the diet, although the jejunal mucosa continued to be
flat despite symptomatic improvement. One man developed ulcerative
colitis while on diet, although repeat biopsy showed a near-normal
jejunum. Cutaneous vasculitis appeared in one patient after 12 years
on diet, and periarteritis nodosa in another after two years of strict
dieting; in neither case was the state of the mucosa known.

Atopic disorders-Of the 22 patients with atopic disorders, 15 had
received a diet. Two (one man, one woman) developed eczema while
on the diet, though in neither was the state of the jejunal mucosa

known.

RESPONSE TO GLUTEN-FREE DIET

Autoimmune disorders-There was no evidence that any autoimmune
disorder improved with the gluten-free diet, although insulin-
dependent diabetes became easier to control.

Atopic disorders-Two men with eczema had dramatic and persisting
relief from their rash when on diet, but there was no change in the
other 20 patients.

TIME ON NORMAL DIET COMPARED WITH THAT ON GLUTEN-FREE DIET

Most of the patients with immunological disorders presented while
on a normal diet or while the jejunal mucosa was still abnormal; for the
51 patients who had some dietary control, however, the mean time
on a normal diet was 44 years as compared with only 7 5 years on a
gluten-free diet.

Discussion

Hodgson et al7 found atopic asthma and eczema in 6 (17%)
out of 35 patients with coeliac disease compared with 3%, of a
control series of patients with peptic ulcer. If hay fever had been
included the incidence would have increased to 29%. Hay fever
was excluded from the present series owing to the difficulty of
confirming it in patients who had died or could not be inter-
viewed. Comparison between the figures of Hodgson et al and
the 7 incidence of atopic disorders found in the present series
suggests that atopic asthma and eczema are more common in
patients with coeliac disease than in the normal population.
Lancaster-Smith et al8 found autoimmune disorders in 11
(19o0) out of 57 patients with coeliac disease. If we exclude
from the present series rheumatic fever because of lack of
diagnostic confirmation and maturity-onset diabetes because of
lack of evidence of islet-cell antibodies,12 the number of patients
with autoimmune disease falls from 45 to 34, or from 14%o to
11°0o. No firm conclusion can be drawn about the significance
of these figures, however, since the incidence of coeliac disease
in the community is not known, and that of immune disorders is
even less certain. Nevertheless, even if affecting only 11 /, of the
patients, autoimmune disorders appear to be more common in
people with coeliac disease than in the population as a whole.

Individually, only diabetes mellitus, thyroid disease, and
inflammatory bowel disease seem to be more common in
patients with coeliac disease. The incidence of diabetes in
Birmingham 1 leads to the tentative conclusion that while
coeliac disease may be no more common in patients with
diabetes than in the normal population, diabetes is more
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common in patients with coeliac disease."4 Even without reliable
figures on the incidence of thyroid disorders, these also appear
to be more common in patients with coeliac disease. Similarly,
the number of patients with ulcerative colitis was greater than
expected. The other individual associations may well have been
fortuitous. No patients were seen with vitiligo,8 Addison's
disease,'5 16 Sj6gren's syndrome,'-7" or amyloid2' or idiopathic
pulmonary haemosiderosis,2' apart from one patient with
Addison's disease who died before the introduction of jejunal
biopsy and was therefore excluded from the study. Also among
the excluded patients were six with chronic rheumatic heart
disease.22 The association between coeliac disease and sclero-
derma has not been reported, that with Crohn's disease has
been reported twice,2' 24 and that with diabetes and thyrotoxicosis
only once.2

These associations may possibly be explained by a genetic link
through HLA genes, since coeliac disease is associated with
HLA-B825 26 as also are diabetes mellitus,27 28 thyroid disease,29
and allergic alveolitis,3" although other disorders such as
inflammatory bowel disease are not. Various autoantibodies
are common in the serum of patients with coeliac disease7 8 32 33

and may be related to the jejunal mucosal damage. Scott and
Losowsky,l using as an analogy the lesions of dermatitis herpeti-
formis, suggested that circulating immune complexes originating
in the small intestine might cause other disorders by deposition
in the appropriate organ, the antigen being either a product of
gluten or derived from the abnormal jejunal mucosa. In the
present series the time spent on a normal diet was much greater
than that spent on a gluten-free diet; thus not surprisingly
most of the autoimmune disorders developed while the patients
were on a normal diet and when the small bowel was damaged.
Some did develop, however, when the jejunal mucosa was
macroscopically normal. There was no evidence that the auto-
immune disorders other than insulin-dependent diabetes'4
improved with a gluten-free diet, as has been suggested.'
Hodgson et al7 suggested that atopy in coeliac disease is due

to either the passage of antigens across the damaged mucosa or
predisposition as a result of abnormal mucosal IgA responses,
for it has been claimed that selective IgA deficiency predisposes
to atopy.31 3` Although in our series atopy was not common,
the dramatic and persistent relief of eczema with a gluten-free
diet36 seen in two patients suggests that jejunal mucosal abnor-
malities do predispose to atopy in some cases.

Our experience suggests that jejunal biopsy should not be
performed routinely in cases of autoimmune disorders, as has
been recommended,' but should be performed in any patient
who also has folate-deficiency refractory anaemia or diarrhoea.
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Summary and conclusions

The diets of 36 children below the third centile for height
but with no organic disease were compared with the diets
of a control group. In most cases retarded growth was
associated with a long-continued deficiency in calorie
intake. When the diets were reassessed about a year later
the shortfall in calorie intake was significantly reduced.
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This improvement, which tended to be followed by an
increase in the rate of growth in height, might have been
due to alteration in the child's circumstances or improve-
ment in the family attitudes and feeding habits or both.
Advice given at the clinic is thought to have played a part
in bringing these changes about.

Introduction

We previously discussed our hypothesis' that short stature in
otherwise healthy children is associated with a long-continued
deficiency in calorie intake. We now report on a new series of
children under the third centile for height and compare their
diets with those of a control sample representative of Bristol
children. Most of the children were followed up over several
years.
There are two reasons why short children might eat too little.
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