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SUMMARY Two hundred and two patients with coeliac disease or idiopathic steatorrhoea pre-
viously reported from this unit have been reviewed after a further 10 years of follow-up. Of 20
more deaths, 10 were due to malignancy. A separate study was made of all patients with histologically
confirmed coeliac disease seen to the end of 1972 and followed up to the end of 1974. Twenty-one
of the 43 deaths in this series were due to malignant tumours, of which 13 were reticulum cell
sarcomas. There was no evidence that patients showing sub-optimal clinical response to gluten
withdrawal or persisting flat jejunal biopsies were more prone to die of cancer. A gluten-free diet
did not appear to be effective in preventing malignant complications, but a longer follow-up of
patients will be necessary to provide a final answer to this question.

An association between steatorrhoea and intestinal
lymphoma has been recognised since reports by
Golden (1936) and Fairly and Mackie (1937). The
malabsorption of fat was attributed by early workers
either to diffuse infiltration of the gut wall by
tumour (Fairly and Mackie, 1937; Salvesen and
Kobro, 1939), or to blockage of the small bowel
lymphatics by enlarged neoplastic lymph nodes
(Golden, 1936). However, Bjerkelund (1950) pro-
posed that abnormalities in the small intestinal
mucosa itself were at least partly responsible for the
malabsorption observed in three cases of intestinal
lymphoma. Several other authors have also described
the association (Harrison et al., 1947; Oehler, 1953;
Sleisenger et al., 1953; Friedlander and Gorvy, 1955;
French et al., 1957; Upshaw and Pollard, 1957;
Best and Cook, 1961; Scudamore, 1961). Up to this
time, the steatorrhoea in every case was considered
to occur secondarily to the lymphoma. However,
Read and his colleagues (Gough et al., 1962)
suggested that the intestinal reticulosis was a
complication rather than a coincidental association
with coeliac disease and postulated that the mucosal
lesion in this disorder might be a premalignant
condition. This concept was supported by other
reports (Spracklen, 1963; Barrett, 1964; Missen,
1966), and was considerably strengthened by further
observations from Bristol (Austad et al., 1967). The
increase in lymphoma was shown to be statistically
'Address for reprint requests: Dr W. T. Cooke, General Hospital,
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Received for publication 14 May 1976

valid by Harris et al. (1967) in a review of 202
patients with coeliac disease in Birmingham.

Malignancy, however, has not been confined to
lymphoma. Thus the reports of the 15 patients with
adenocarcinoma of the jejunum have been reviewed
by Petreshock et al. (1975), while Harris et al. (1967)
found that the incidence ofgastrointestinal carcinoma
was significantly increased, particularly oesophageal
carcinoma in men.
Some doubt as to the primary nature of coeliac

disease in the association with malignancy was
expressed by Creamer (1964). He suggested that
malignancy in any part of the body might be
associated with villous atrophy, though others in
checking jejunal biopsies in patients with malignancy
have failed to support this suggestion (Girdwood
1964; Fischer et al., 1965). Nevertheless, Brunt et al.
(1969) in reviewing small bowel tumours seen over a
period of 10 years again raised the possibility that
malignancy itself was the cause of the villous
changes encountered in some patients. 'Widespread
infiltration or destruction of bowel wall may also
cause malabsorption but alteration of villous
structure at sites outside the areas of the bowel
affected by malignant disease could also lead to
deranged function'. They suggested that 'either
villous atrophy represents a fundamental change in
mucosal stability associated with or predisposing to
malignancy or that villous atrophy can be directly
produced by malignancy'.

Barry and Read (1973) also expressed some
reservations concerning the significance of mucosal
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changes when considering 18 patients in whom they
had undertaken mucosal cell turnover studies and
who had the characteristic biopsy findings of
coeliac disease. The loss rate of DNA was signifi-
cantly less in the 10 patients who responded poorly
to a gluten-free diet, suggesting that they had a
'hypoplastic mucosa' and that the process by which
the mucosal abnormality was produced might be
different from that of uncomplicated coeliac
disease-for example, malignancy which had de-
veloped in five of these patients. They pointed out,
however, that patients who had responded to a
gluten-free diet might later fail to respond to the
diet and that therefore mucosal turnover studies
might have important prognostic implications.
However, no more of the 10 patients have as yet
developed malignancy (Read, 1976). Barry et al.
(1973) also suggested that some patients with a flat
biopsy might have developed this change as a result
of infiltration of the mucosa by malignant cells and,
by inference, that some patients presenting with
lymphoma and a flat biopsy and the features of a
malabsorption syndrome were not suffering from
coeliac disease.

Criticism can be made of the series reported by
Harris et al. (1967) that many of their cases, having
died before the introduction of the technique of
jejunal biopsy and gluten-free diets, may not
necessarily have had coeliac disease. Furthermore,
though the incidence of malignant complications
was less in those treated with a gluten-free diet, the
data was not adequate for statistical analysis. The
purpose, then, of this present paper is fourfold.
Firstly, to report the deaths observed in the original
series of 202 patients published from this centre by
Harris et al. (1967) after a further 10 years of
surveillance. Secondly, to review with respect to
malignancy all patients with a characteristic coeliac
jejunal biopsy seen and followed in this unit to the
end of 1972. Thirdly, to determine whether a
gluten-free diet reduces the incidence of malignancy
in this latter group. Finally, to ascertain whether
patients who show a poor clinical response to gluten
withdrawal are more prone to die from malignant
complications than those individuals who experience
an excellent response, and whether there is any
support for the suggestion that malignancy itself
may be responsible for the flat mucosa in some
patients.

Series I

REVIEW OF 202 PATIENTS (Harris et al. 1967)
Methods Two hundred and two patients with
idiopathic steatorrhoea or coeliac disease originally
followed up to the end of 1965 by Harris et al. (1967)

were reviewed with respect to malignant complica-
tions up to the end of 1975. Since the original
report, 10 patients have been biopsied for the first
time and shown to have flat biopsies, leaving 11 of
the living patients not yet biopsied. Of these, six
could not be traced and five have refused biopsy.
Five further patients with coeliac disease alive and
well in 1965 could not be traced. Thus 11 patients
in all have not been traced, and are assumed to be
living.
Results By the end of 1975, the mean length of
follow-up was 13-2 years, 7-4 years for those who
had died and 18 years for those still living. Of the
20 further deaths during the last 10 years, 10 were
due to malignant disease. The total number of
deaths in the series was 97 of which 37 were due to
cancer (Table 1). Necropsies were performed in 78

Table 1 Review of202 patients with CD/IS:
series I

1965 1975

Total deaths 77 97
Deaths due to malignancy 27 37
Patients with malignancy (living and dead) 30 41
Total malignancies 32 43

patients. The intestinal tract was involved in each
of the four patients who developed a reticulum cell
sarcoma. The details of the other 14 patients with
lymphoma were given in the earlier report. In all,
four patients of the 18 with lymphomas did not have
involvement of the intestinal tract. Furthermore,
four additional patients have cancer, but at the end
of 1975 were still alive. Since two patients each had
two separate primary tumours, the total number of
malignancies in the series is 43.
No further carcinomas of the oesophagus were

encountered but one additional patient with
carcinoma of the rectum and two with carcinoma of
the pharynx were observed (Tables 1 and 2).

Series II

REVIEW OF 210 PATIENTS WITH

BIOPSY-PROVEN COELIAC DISEASE
Methods These 210 patients included the 98 biopsied
from among cases 1-149 studied in the report by
Harris et al. (1967), together with all other patients
with coeliac disease as defined by Cooke and
Asquith (1974), seen subsequent to 1965 up to the
end of 1972, and followed in the Nutritional and
Intestinal Unit up to the end of 1974. The sex, age
at the end of 1974, date of diagnosis, and the
dietary status, whether gluten-free or normal diet,
were recorded for each individual. Many patients
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Table 2 Instance of malignant neoplasms in 202
patients with CD/IS: series I

1965 1975

Total IS CD Total IS CD

Lymphoma 14 6 8 18 6 12
GIT cancer 14 10 4 18 10 8
Oesophagus 6 4 2 6 4 2
Stomach 3 2 1 3 2 1
Tongue 1 0 1 1 0 1
Colon* 2 2 0 2 2 0
Rectum 1 1 0 2 1 1
Anus 1 1 0 1 1 0
Pharynx 0 0 0 2 0 2
Pancreas 0 0 0 1 0 1

Other malignancies 4 0 4 7 0 7
Bronchus 1 0 1 2 0 2
Ovary 1 0 1 1 0 1
Skin 1 0 1 1 0 1
Bladder 0 0 0 1 0 1
Ac. myeloid leukaemia 0 0 0 1 0 1
Unknown 1 0 1 1 0 1

Total 32 16 16 43 16 27

*One was omitted in error from the previous review (Harris et al.
1967).

were started on a gluten-free diet and for various
reasons either stopped or broke diet so completely
that they have been included as taking a normal diet.
Despite this, all such patients remained clinically
well. All causes and dates of death were listed.
Necropsies were performed on 39 of the 43 patients
dying during the period under review. Of the
remaining four, case 20 died of carcinoma of the
oesophagus confirmed by biopsy, case 59 of lym-
phoma confirmed by laparotomy, case 81 of
bronchopneumonia, and case 107 of carcinomatosis
confirmed by lymph node biopsy.

Because the study covered a wide range of
calendar years, cohort analysis was the method of
choice. The Case-Pearson mortality tables were
used as the basis for computing expected numbers of
deaths (Case and Pearson, 1957). For each sex,
the quinary-quinquennial rates were interpolated
between both age-year groupings to produce an
array of rates specific for age and calendar year. By
applying the rates to comparable person-years at
risk-that is, the years of survival contributed by
each member of the series at a specific age in a
specified year-the number of deaths that might be
expected to occur during the period was computed
for all causes, all malignancies, carcinoma of the
oesophagus, and carcinoma of the pharynx. Because
the cohort rates for lymphoma were not available,
the expectation for this condition were determined
by applying an annual rate (based on 1965 deaths)
over the whole period. The resultant expectations
were compared with the observed mortality and the
statistical significance of the difference between
them was assessed by use of the Poisson distribution.

The period of risk for each individual was taken
from the date of diagnosis up to the end of 1974 or
earlier death for patients on normal diet, and from
the date of starting the diet up to the end of 1974
or death for those on a gluten-free diet. Patients who
received a gluten-free diet but not immediately after
diagnosis, were placed in the normal diet group
before gluten withdrawal, after which they were put
in the gluten-free group. The numbers of patients
in the Tables refers to the final distribution between
dietary groups.
For patients who had been treated with a gluten-

free diet for at least one year, an attempt was made
to assess their clinical response by taking an overall
view of the progress of each patient after gluten
withdrawal. In particular, improvement in well
being, appetite, energy, and appearance of the
stools, the lessening of abdominal discomfort and
distension, reduction in the number of bowel
actions, and the gain in weight were noted for each
subject. In addition, the morphological response of
the jejunal mucosa to gluten withdrawal was also
recorded in these patients.
Results There were 94 males (aged at diagnosis
from 1 to 72 years) and 116 females (aged from 2 to
73 years). Of these, at the end of the survey, 70 were
receiving a normal diet, while 134 were taking a
gluten-free diet for more than 12 months. The
remaining six patients, who were all dead and who
had taken a gluten-free diet for less than one year,
were not classified with regard to their dietary
status. One hundred and seventeen patients had an
excellent clinical response having been on diet for a
mean of 7*5 years (range two-21 years), while 17
had only a partial response after a mean of 8 i1
years (range two-22 years) on diet. Of the 117 good
clinical responders, further jejunal biopsies had been
obtained from 74; morphological improvement had
occurred in 68. Of the 17 poor clinic,l responders,
12 had been re-biopsied with seven showing mor-
phological improvement. Forty-three patients in
series II had died from all causes when 20-82 deaths
were expected, giving a highly significant difference
when compared with the normal population (p <
0-001). Of these deaths, 21 were due to malignant
disease (Table 3). Seven additional patients had

Table 3 Patients with malignancy among 210
patients with CD: series II

Dead Alive
Lymphoma

Reticulum cell sarcoma 13 0
Hodgkins disease 0 1

GIT cancer 6 2
Other malignancies 2 4
Total 21 7
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developed tumours but were still alive at the time of 7-6 months and to carcinoma 8-3 months respec-
review (Table 4). Thirteen died of reticulum cell tively. Of the whole group of 21 patients dying with
sarcoma at an average age at death of 53-9 years, malignancy, 13 had been treated with a gluten-free
range 36-82 years (Table 5) and eight from carcinoma diet for a mean period of 41 months. All seven who
mean age 53-7 years, range 36-71 years (Table 6). had been on a diet for longer than a year, mean 6-0
The duration of symptoms of coeliac disease years, experienced a satisfactory clinical response

before the onset of symptoms attributed to lym- initially. The subsequent deterioration of their
phoma averaged 26 years and the corresponding health was presumed to be due to malignant com-
figure for carcinoma was 25-5 years. The mean plications. Of the six patients who had received a
duration of symptoms attributed to lymphoma was gluten-free diet for less than 12 months, only one

Table 4 Living patients with malignancies among 210 patients with coeliac disease

CD no. Sex Present age (yr) Diet Time on diet (yr) Response to diet Malignancy

46 M 69 ND - - Ca bronchus
47 F 58 GFD 13 Yes Ca ovary*
58 F 79 GFD 19 No Ca rectum
104 M 61 GFD 9 Yes Hodgkins disease
115 F 56 GFD 8 Yes Ca breast*, caovary
119 F 69 GFD 7 Yes Melanoma (eye)
183 F 80 ND - - Ca tongue

Developed while taking normal diet.
GFD = patients treated with a gluten-free diet for longer than one year irrespective of clinical response: ND = patients taking a normal diet,
plus those treated with a gluten free diet for less than one year.

Table 5 Deaths due to reticulosarcoma occurring among 210 patients with coeliac disease: series IH

CD no. Sex Age at death Duration of CD JB before death GFD Response to Total duration of
(yr) symptoms* (yr) (yrlmth) (yr/mth) GFD symptoms attributed

to lymphoma (mth)

I F 63 16 8 8 9 No 12
7 M 56 39 5 3 - - 3

18 M 65 61 5 - - 8
30 F 82 79 11 8 10 4 Yes 2
36 M 55 12 9 3 4 Yes 6
59 M 42 19 1 - - 14
73 F 67 4 3 8 38 Yes 2
94 F 38 35 4 - - 6
105 M 47 0 6 6 No 9
138 F 36 6 6 6 No 24
139 M 39 36 0 3 No 9
178 F 57 17 1 6 14 Yes 1
188 F 54 15 1 1 No 3

*Duration of symptoms before symptoms attributable to lymphoma.

Table 6 Deaths due to carcinoma occurring among 210 patients with coeliac disease: series II

CD no. Sex Age at death Duration of JB before GFD Response to Total duration of Site of
(yr) CD symptoms death (yr/mth) GFD symptoms attributed carcinoma

(yr) (yr/mth) to carcinoma (mth)

5 M 46 43 9 - - 5 Pharynx
20 M 68 38 3 6 - - 18 Oesophagus
25 M 45 40 4 6 4 6 Yes 2 Oesophagus
34 F 53 23 8 6 9 Yes 18 Bladder
86 M 58 16 4 - - 6 Stomach
92 M 71 18 9 3 8 10 Yes 8 Pharynx
107 M 36 2 1 0 11 Yes 5 Unknown
135 F 53 24 7 6 - - 4 Rectum

*Duration of symptoms before symptoms attributable to carcinoma.
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showed an adequate clinical response (for some
purposes of data analysis these particular patients
were grouped with those who had always taken a
normal diet).
The onset of malignancy was the event which led

to the diagnosis of coeliac disease in seven patients,
six with reticulum cell sarcoma (cases 59, 94, 105,
138, 139, 188) and case 86 with carcinoma of the
stomach. Case 105 did not complain of any symp-
toms until nine months before death when they were
considered to be due to malignant disease. A
jejunal biopsy carried out six months before death
was consistent with coeliac disease and necropsy
performed within one hour of death revealed that the
mucosa of the small intestine throughout the length
was flat with deposits of reticulum cell sarcoma in
the mesenteric lymph nodes and liver but none in the
bowel itself. On the other hand, the other six patients
in this group had had symptoms from between six
and 36 years which could have been attributed to
coeliac disease. For example, case 139 was treated
at the Children's Hospital Birmingham as a coeliac
and, although lost to follow-up until his final illness,
stated that he had never felt really well and had
been prone to gastrointestinal upsets. Case 188 had
a macrocytic anaemia for 15 years: in addition,
subsequent investigations of her relatives revealed a
sister with coeliac disease that had previously been
unsuspected.
When deaths from all malignancies were analysed

irrespective of the diet that was taken a statistically
significant increase occurred in deaths from cancer
both in the whole series and in men and women
separately (Table 7). An increase was noted in

Table 7 Deaths due to malignancy amnong 210
patients with coeliac disease: (series II)

Expected Observed P

Total group (210)
All malignancies 5 048 21 <0001
Reticulum cell sarcoma 0-114 13 <0 001
Ca oesophagus 0-098 2 <001
Ca pharynx 0-027 2 <0 001

Men (94)
All malignancies 2-878 12 <0 001
Reticulum cell sarcoma 0-062 6 <0 001
Ca oesophagus 0-053 2 <0 01
Ca pharynx 0-013 2 <0001

Women (I 16)
All malignancies 2-170 9 <0.001
Recticulum cell sarcoma 0052 7 <0-001
Ca oesophagus 0 045 0 NS
Ca pharvnx 0-014 0 NS

deaths from reticulum cell sarcoma in men and
women and in oesophageal and pharyngeal cancer in
men.

Patients taking a normal diet were at greater risk
of developing a malignant tumour than the popula-

tion as a whole (p < 005) (Table 8). However,
seven tumours occurred in those patients on a
gluten-free diet, a figure significantly in excess of
that expected, all in subjects who had shown a good
clinical response. Deaths from reticulum cell
sarcoma both in those on a normal diet and in those
on a gluten-free diet were also significantly increased.

Table 8 Deaths due to malignancy in coeliac disease
in relation to dietary history: (series II)

No. Expected Observed P

All malignancies
All GFD 134 1-259 7 <0001

Responders 117 1-116 7 <0001
Poor responders 17 0-143 0 NS

ND 70 3-787 8 <005
Reticulum cell sarcoma

All GFD 134 0-038 4 <0c001
Responders 117 0-031 4 <0 001
Poor responders 17 0007 0 NS

ND 70 0-759 4 <0 001
Ca oesophagus

All GFD 134 0-030 1 <0 05
Responders 117 0-024 1 <0 05
Poor responders 17 0 006 0 NS

ND 70 0-067 1 NS
Ca pharynx

All GFD 134 0-007 1 <0 01
Responders 117 0-006 1 <0 01
Poor responders 17 0 001 0 NS

ND 70 0-020 1 <0 05

No deaths from either carcinoma or reticulum cell
sarcoma were encountered in patients who had
shown a suboptimal response to gluten withdrawal.
Furthermore, of the six patients who had been
treated for an average of 11 years with a gluten-free
diet and who had shown good clinical response but
whose jejunal morphology had not improved, none
developed malignancy.
A further analysis of data was carried out in which

all patients who had been treated with a gluten-free
diet for longer than 12 months were considered
together irrespective of their clinical response. Those
individuals who had taken the diet for less than 12
months were grouped with those patients who had
been having a conventional diet (Table 9). In both
groups there was an excess of deaths from all
malignancies and lymphomas when compared with
the general population. In the Figure series I and II
have been combined in respect to the deaths from
carcinoma, lymphoma, or other causes and including
all patients seen to the end of 1975.

Discussion

Harris and his colleagues (1967) considered that their
series of patients with idiopathic steatorrhoea and
coeliac disease (series I) were a homogeneous group
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Table 9 Deaths from malignancies in coeliac
disease: series IH

No. Expected Observed P

All malignancies
All GFD 134 1-259 7 <0 001
ND 76 3 790 14 <0001

Reticulum cell sarcoma
All GFD 134 0-038 4 <0 001
ND 76 0-760 9 <0 001

Ca oesophagus
All GFD 134 0-030 1 <0(05
ND 76 0-067 1 NS

Ca pharynx
All GFD 134 0007 1 <0-01
ND 76 0 020 1 <0 05

GFD= patients treated with a gluten-free diet for longer than one year
irrespective of clinical response. ND=patients taking a normal diet,
plus those treated with a gluten-free diet for less than one year

both on clinical, laboratory, and pathological
evidence. Their contention is supported by the
observation that of the 21 living patients with
idiopathic steatorrhoea in 1965, a further 10 have
had a jejunal biopsy performed and in each the
characteristic appearance of coeliac disease was
seen. This series has afforded an opportunity to keep
a group of patients with coeliac disease under
continued surveillance and, in the 10 years since
1965, 10 more patients have developed malignancies.
Of these 10 malignancies, four were reticulum cell
sarcoma, totalling 18 over the years for the whole
group. It is also significant that, of the 43 malignan-
cies encountered, 32 (14 reticulum cell sarcomas and
18 carcinomas) involved the intestinal tract. Such
an incidence of malignancy is, of course, much
higher than that expected from any control popula-
tion. Between 1941 and 1975, of the total of 97
deaths, 37 have been due to malignant disease,
leaving little doubt that, in this series of 202 patients,

there has been an increase in deaths from cancer,
particularly reticulum cell sarcoma and gastro-
intestinal cancer.
To remove any doubt as to whether those patients

who had not undergone jejunal biopsy in the earlier
series (series I) biased the statistics on the incidence
of malignancy, an analysis of all patients with
coeliac disease proven by biopsy up to the end of
1972, and followed up on the unit, was undertaken
(series II). The date of diagnosis by jejunal biopsy,
which represents a precise event, was taken as the
date of entry into the series and from which the
period of observation was measured. To extend the
analysis backward in time to the date of first
symptoms, for example, would introduce an element
of bias for two reasons; first, it is often impossible to
obtain accurate information from patients of events
occurring several years before clinical diagnosis and
secondly, and perhaps more important, the series
represents a selected sample in that all patients are
alive at the date of diagnosis. Thus, expected deaths
computed for a 'symptomatic' period could never be
matched by observation.The analysis confirmed that
there is a significantly increased risk of malignancy
in coeliac disease and, in this group, malignancy
was the cause of 21 of the 43 deaths encountered.
Again, the incidence of lymphoma, in particular
reticulum cell sarcoma, was increased. Though no
further oesophageal cancers had been seen since the
publication of the earlier series (series I) and only
two of the original six had been biopsied, the
incidence was still significantly increased. Two
patients with carcinoma of the pharynx provided
further evidence of the liability of the upper gastro-
intestinal tract to develop malignancy. The associa-
tion noted between the Epstein-Barr virus and
nasopharyngeal carcinoma is of interest in this
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respect (Epstein, 1970; Klein, 1971), suggesting the
possibility that oncogenic viruses might play a part
in the occurrence of this tumour in coeliac disease.
No patients in this series developed carcinoma of the
duodenum, but two were seen in consultation in the
hospital, one who had been on a gluten-free diet for
five years and the other presenting as intestinal
obstruction.

Consideration must be given to those patients who
presented with malignancy, had a flat biopsy, and
died within a short period as to whether they can
be included as having coeliac disease or whether the
flat mucosa represents the response to malignancy,
as postulated by Brunt et al. (1969) and Barry and
Read (1973). Only one of the seven patients in this
category had a relatively short history; the other six
had long histories compatible with coeliac disease as
long as 36 years and averaging 21 2 years, even
though it was the onset of malignant disease that
brought them to diagnosis. The occufrence of
asymptomatic patients with flat biopsies is now
established. In a survey of first degree relatives of
coeliac patients 11% were discovered to have the
characteristic jejunal biopsy and one-third of these
were without symptoms (Stokes et al., 1976). The
lack of any appreciable incidence of flat biopsies
among patients with carcinoma (Girdwood, 1964;
Fu and Perzin, 1972; Gilat et al., 1973) does not
support the suggestion that cancer can be responsible
for the appearance of the jejunal biopsy. Thus,
Petreshock et al. (1975) in reporting the occurrence
of carcinoma of the jejunum in a patient who had
been successfully treated for 13 years on a gluten-free
diet pointed out that the majority of the 15 patients
reported with this complication had a long history,
usually of more than 30 years. It is also pertinent
that three of our patients on a gluten-free diet had
shown virtually complete histological remission in
their jejunal biopsies at the time that their malig-
nancy made its appearance, two with reticulum cell
sarcoma (Cooke et al., 1969) and one with acute
myeloid leukaemia, while at least three of those who
came to necropsy showed a virtual absence of flat
mucosa when the whole length of the small intestine
was examined under the dissecting microscope and
then randomly sectioned. However, since a flat
mucosa can be produced in dermatitis herpetiformis
(which has a close association with coeliac disease)
by feeding gluten (Weinstein, 1974), the possibility
that the metabolic derangements of malignancy
may be the necessary factor to produce flat biopsies
in patients who already bear the coeliac trait albeit
not having until then the characteristic biopsy
cannot be ruled out. It is our present view that
patients presenting with malignancy and with
findings compatible with coeliac disease should be

accepted as having coeliac disease which has been
complicated by malignancy.
When considering the effect of a particular

treatment in patients with a relatively rare chronic
disease, sufficient numbers for analysis must be
gathered over many years and observed for a long
period of time for adequate assessment. Thus, for
historical and indeed ethical reasons, the series
could not be randomised with respect to diet and
caution must therefore be exercised in evaluating the
results of gluten withdrawal. Thus, person-years at
risk rather than individuals have been allocated to
categories of diet. Thus, a patient who remained on
a normal diet for some years after diagnosis before
receiving a gluten-free diet contributes the relevant
'years at risk' to each group; a patient must be alive
to be considered for entry to the gluten-free diet
group. Any deaths computed for the period between
diagnosis and the start of gluten-free therapy could
not be matched by observation.
The majority of patients with coeliac disease show

dramatic improvement in all respects when placed
on a gluten-free diet. It may therefore be asked
whether they are also protected from developing
malignancy. Austad et al. (1967) suggested that
lymphoid hyperactivity in the jejunal mucosa of
patients with coeliac disease may give rise to an
increased incidence of malignancy, presumably on
the grounds that the more mitoses occurring the
greater the chance of mutant cells arising. It is also
pertinent that there is a significant reduction of
cells after gluten withdrawal (Holmes et al., 1974),
which might suggest therefore a lessened risk of
malignancy. Furthermore, carcinogens (Wattenberg,
1966) might be more easily detoxicated by the
coeliac mucosa and its enzymes when restored to
normality by a gluten-free diet. There is no evidence
in our present data to suggest that those with a poor
response to a gluten-free diet are more liable to
develop malignant complications as has been
suggested by Barry and Read (1973). However,
epithelial cell turnover studies were not carried out,
so that the patients in this series with a poor response
may not be strictly comparable with those reported
by Barry and Read (1973).

This study has not provided evidence that a gluten-
free diet is effective in preventing malignant compli-
cations. It is perhaps optimistic to expect to demon-
strate any significant effect of a gluten-free diet in
patients who have already been exposed to an
oncogenic stimulus for many years, probably since
birth. It is possible that for patients with coeliac
disease their life experience before gluten withdrawat
may have already determined their ultimate fatel
Furthermore, while a gluten-free diet may preven.
malignant complications in some of the younger
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patients and even prolong their lives, the histogram
of all the deaths shows that patients with malig-
nancy on the whole are dying in the same age range
as those who are dying of other causes. Thus, a
gluten-free diet may not materially prolong life but
may alter the cause of death. While the evidence for
coeliac disease harbouring malignant potential is
undoubtedly very strong, it will be some years before
it will be possible to provide evidence that a gluten-
free diet decreases this risk or increases the expecta-
tion of life. At present to achieve this, one might
speculate that such protection will necessitate lifelong
abstinence from gluten. It may be that if a gluten-
free diet does offer any protection against malignancy
it will become apparant only in an analysis of a large
group of patients who have been on diet since
childhood.
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