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Course and prognosis of Crohn's disease
S. C. TRUELOVE AND A. S. PENA1

From the Nuffield Department of Clinical Medicine, The Radcliffe Infirmary, Oxford

SUMMARY During the period 1938-70 there were 303 patients at the Radcliffe Infirmary, Oxford,
diagnosed as suffering from Crohn's disease. Of these, 82 have been excluded, leaving 221 with a

firm diagnosis. These patients have been divided into 'new cases', in which the disease was diag-
nosed at the Radcliffe Infirmary, and 'referred cases' in which the diagnosis was already made at
the time of referral.

In this series, there were three main sites of involvement: small intestinal, large intestinal, and both
small and large intestinal. Ileocolitis was the commonest anatomical distribution.
The disease showed progression to new sites in a considerable number of the patients during the

period under study.
There was a fivefold increase of new cases between the first and third decades covered by the

study and this applied equally to patients presenting as an acute abdomen, which supports the idea
that the disease is truly increasing.

Survival curves have been plotted and compared with expected survival curves. In terms of
mortality, Crohn's disease emerges as a disease which becomes progressively more dangerous as the
years go by, which is in sharp contrast with the findings in ulcerative colitis in which the main risk of
dying is in the early years.

There are very few studies of Crohn's disease in
which the data have been analysed in such a way that
definite conclusions about the prognosis can be
drawn. The best studies are all recent. Factors
affecting the short-term prognosis have been analysed
by de Dombal et al. (1974). The results of surgical
treatment and the risk of subsequent recurrence of
the Crohn's disease have been dealt with by de
Dombal et al. (1971) and by Lennard-Jones and
Stalder (1967). The only studies dealing with large
groups of patients are those of Prior et al. (1970) and
Weedon et al. (1973).

Data

The primary sources of data were the case records
of the Radcliffe Infirmary and the Churchill Hospital
for the period 1938-70 inclusive. In the interests of
brevity, we shall refer to these two hospitals as the
Radcliffe Infirmary, which is not unreasonable as
they are under the same management, have a single
records system, and the senior medical staff is
common to both.

'Present address: Department of Gastroenterology, University
Hospital, Leiden, The Netherlands.
Received for publication 10 December 1975

The diagnosis of Crohn's disease was considered
acceptable for the present study if the symptoms
were compatible with this disease and if there were
definite radiological, operative, or histological
evidence to support the diagnosis. During the period
under study, 303 patients were classified in the
hospital records as suffering from Crohn's disease
(or one of its synonyms) but close consideration of
their case-histories caused us to exclude 82 of them
because the diagnostic criteria were inadequate.
This left 221 patients with a firm diagnosis of Crohn's
disease and they form the basis of the present study.
The patients who were excluded fell into three

main categories:
1. Patients who presented with a clinical picture
resembling acute appendicitis but were found to have
an acute ileitis on laparotomy and who had no
evidence of chronic disease during the course of
subsequent follow-up. It has become plain that such
cases are not examples of Crohn's disease and the
most common cause is infection with Yersinia
enterocolitica (Sj6strom, 1971).
2. Patients referred to the Radcliffe Infirmary simply
for a second opinion and who did not continue to
attend the hospital.
3. Patients classified as suffering from Crohn's
disease in the diagnostic index but who were proved

192

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.17.3.192 on 1 M

arch 1976. D
ow

nloaded from
 

http://gut.bmj.com/


Course and prognosis of Crohn's disease

to be suffering from another disease, such as diverti-
culitis, ulcerative colitis, carcinoma of the colon, or
ischaemic colitis.
The positive features supporting the diagnosis of

Crohn's disease were as follows:
Radiological appearances 34
Appearances at laparotomy 123
Both radiological and appearances

at laparotomy 113
Histological evidence supporting the diagnosis of
Crohn's disease was available in 175 of the patients
The course of the disease has been studied in the

221 patients who satisfied our diagnostic criteria by
following their progress up to the end of 1971. In a
few patients the follow-up was incomplete, in that we
have been unable to trace their whereabouts after a
period of several years of observation during which
time their clinical course was known. In any actuarial
calculations which follow, they are included for the
number of years for which their follow-up was
complete. The mean period of follow-up was 91
years.
For the patients who have died, we have obtained

the cause of death in every case and, in general, there
are precise details of the terminal illness and, when-
ever a post-mortem examination was made, we have
studied the pathologist's report. Information has
been obtained from family doctors and, when
appropriate, from other hospitals in order to gain a
full picture of the long-term clinical course.

In 166 patients, the diagnosis of Crohn's disease
was made at the Radcliffe Infirmary and we shall
refer to them as 'new cases'. The remaining 55
patients were referred for treatment when the
diagnosis was already made. Most of these referred
patients came from outside the Oxford region. In
considering prognosis, we have kept these two
groups separate as the referred cases are not likely

to be representative of how the disease behaves
generally, although they are useful in studying some

aspects, such as the variety of complications which
can occur. It is fortunate that such a large proportion
of the series is composed of new cases, which arises
because the Radcliffe Infirmary is the only major
general hospital serving the City of Oxford and a
large belt of surrounding countryside with a

population of approximately 350,000.

Results

The age and sex composition of the series at the time
of presentation is given in Table 1. There was a small
excess of women. In both sexes, the predominant age
at diagnosis of the new cases was from the second
to the fifth decade.
The length of history at the time of presentation is

shown in Table 2. For the new cases, the history was
often short, with 42% presenting with a history of
less than three months and 65% with a history of less
than one year. However, even among these new cases,
there were 18 (11 %) with a history of more than five
years. The picture with the referred cases was totally
different, as none had a history of less than six
months, while 64% had a long history of more than
five years.
The presenting symptoms of Crohn's disease can

be extremely variable but, in the great majority of the
patients, they point to abdominal disease, as is shown
in Table 3. About one in five of the new cases came
to the Radcliffe Infirmary as 'acute abdomen', which
reflects the fact that all medical and surgical emer-
gencies of the entire area are dealt with in this
hospital. Abdominal pain and diarrhoea were very
common symptoms and were frequently accom-
panied by constitutional disturbances, such as loss
of weight, pyrexia, and anaemia. Anaemia as the

Age (yr) New cases (no.) Referred cases (no.)

M F Total M F Total

5- - 1 1 - -

10- 4 2 6 2 - 2
15- 12 9 21 1 - 1
20- 1 1 12 23 5 7 12
25- 11 16 27 5 4 9
30- 14 8 22 3 5 8
35- 7 7 14 1 4 5
40- 4 8 12 4 3 7
45- 2 5 7 1 2 3
50- 5 4 9 3 1 4
55- - 4 4 - - -

60- 2 3 5 1 - 1
65- 2 4 6 - I 1
70- - 4 4 - - -
75- 1 3 4 - 2 2
80- 1 - 1 - - -

Total no. of patients 76 90 166 26 29 55

Table 1 Age and sex composition of series at time ofpresentation at Radcliffe Infirmary
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sole presenting feature was very unusual. The
clinical picture of ulcerative colitis with bloody
diarrhoea was found in no fewer than 14%. Perianal
complications were only occasionally the presenting
symptoms.
The localization of disease at the time of presen-

tation at the Radcliffe Infirmary is shown in Table 4.
In this series, Crohn's disease does not emerge as a
disease which principally affects the small intestine.
The commonest localization was to have both small
and large intestine affected; among these cases, the
predominant pattern was of an ileocolitis with the
lesion in continuity while only a minority showed
skip lesions. Primary colonic involvement was as
common as primary small-intestinal involvement;
only three of the 42 new cases of primary colonic
disease showed involvement of the entire colon.

Outside the three main patterns of localization of
the disease, there was considerable variety. Among
the five new patients in this category, two suffered
from primary Crohn's disease of the stomach without
intestinal involvement, one had involvement of the
pylorus and duodenum in addition to ileal involve-
ment, and two had Crohn's disease confined to the
appendix.

EXTENSION OF DISEASE
During the period of follow-up, the extent of
involvement sometimes increased. By considering
only the three main patterns of localization at the
time of presentation and comparing them with the
maximum extent of involvement observed sub-
sequently, a simple picture of the spread of the disease
process can be drawn (Fig. 1). As far as the new

Length of history New cases (no.) Referred cases (no.)

M F Total M F Total

Months
Less than 3 36 33 69 - - -
3-5 6 4 10 - -

6-11 13 17 30 1 1 2
Years

1 6 12 18 4 - 4
2 2 9 11 3 3 6
3 3 5 8 2 2 4
4 - 2 2 1 3 4
5 10 8 18 15 20 35

Total no. of patients 76 90 166 26 29 55

Table 2 Length of history ofpatients at time ofpresentation at Radcliffe Infirmary

Presenting symptoms New cases (no.) Referred cases (no.)

M F Total M F Total

Acute abdomen 18 15 33 1 2 3
Diarrhoea 10 12 22 4 2 6
Recurrent abdominal pain 18 26 44 2 3 5
Abdominal and constitutional 16 14 30 11 10 21
Ulcerative colitis clinical picture 6 16 22 3 7 10
Perianal complications 3 2 5 - 2 2
Malabsorption syndrome - 1 1 1 1 2
Anaemia - - - - 2 2
Combined or other 5 4 9 4 - 4
Total no. of patients 76 90 166 26 29 55

Table 3 Mode ofpresentation at Radcliffe Infirmary

Part affected New cases (no.) Referred cases (no.)

M F Total M F Total

Small intestine 24 24 48 9 10 19
Small and large intestine 32 39 71 12 9 21
Colon 17 25 42 5 10 15
Other 3 2 5 - - -

Table 4 Localization ofdisease on presentation at Radcliffe Infirmary
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Course andprognosis of Crohn's disease

Maximum
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Fig. 1 Diagram to
show the progressive
nature of Crohn's
disease during the
course offollow-up
of221 patients at
the Radcliffe
Infirmary.

Large
intestine

Referred cases

cases were concerned, the majority remained in the
category in which they presented, but a minority
spread from the small intestine into the large and
likewise some showed spread from the large intestine
into the small. This picture of a disease which is
progressive in an anatomical sense was displayed
more markedly by the referred cases than by the new
cases. This is one indication that the referred cases
were an unrepresentative sample of the disease and
do not reflect the true prognosis for the patients as a
whole.

This figure understates the degree of progression
in Crohn's disease, as many patients showed an
extension of their lesion while remaining within the
same main category.

MEDICAL TREATMENT
In the early years of the period covered by this
study, medical treatment was confined to general
medical measures, such as the treatment of anaemia,
vitamin supplements, agents such as codeine for the
control of diarrhoea, and dietary measures aimed at
maintaining a good state of nutrition. Specific
measures began in the 1950s, with the use of corti-
costeroids and sulphasalazine (Salazopyrin).
Immunosuppressive drugs, such as azathioprine,
were little used until after this series was closed. The
numbers treated by these specific agents are shown in
Table 5.
These specific agents were used in a highly variable

fashion, with different dosages and widely different
lengths of treatment so that it is virtually impossible
to draw any precise deductions about their value.

Therapeutic agent New cases (no.) Referred cases (no.)

Corticosteroids 21 9
Sulphasalazine 4 1
Corticosteroids +

sulphasalazine 64 27
Corticosteroids
+ sulphasalazine 4 0
+ azathioprine

Total 93 37

Table 5 Number ofpatients treated medically by various
agents

SURGICAL TREATMENT
The lack of efficacy of medical treatment in Crohn's
disease is apparent when the proportion of patients
brought to surgical treatment is considered. Only
26% of the new cases and 7% of the referred cases
had escaped a surgical operation in the Radcliffe
Infirmary by the time the study was closed. Many
patients had more than one operation as is shown in
Table 6. The main use of this table is to bring out the
dominant position of surgery in the treatment of
Crohn's disease at the present time and the frequency
with which multiple operations are employed.

COMPLICATIONS
The complications of Crohn's disease can be con-
sidered as falling into two main categories-namely,
local and systemic. The local complications are
those which arise directly from the diseased intestine,
whereas the systemic complications arise in organs
which are remote.

100 -

50 -

0 -

LIII25.8

55.8

218.4$

44.1

<2614

38.2

New cases
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19 S.C reoean .S ei

New cases (147 patients)
(no.) ( %)

Referred cases (42 patients)
(no.) ( %)

No surgery
Well. Off medical treatment 192 2

7
Well. Receiving medical treatment 19I26 f 7

One resection
Well, with no medication 551 9
Well, but receiving medical treatment l8 .51 4 5-38
With recurrence being treated medically 2J 3J

Multiple resections
Well, without medical treatment 7 9 4124
Well, with medical treatment 6f 9 6f

Split ileostomy
Well with ileostomy 5 2
Ileostomy closed. Patient well 5 1
Ileostomy followed by limited resection and closure of

ileostomy. Well 3 1
Ileostomy, resection, closure of ileostomy and recurrence.

Well 1 0
Ileostomy, limited resection but ileostomy not yet closed. Well 2 1
Ileostomy followed by proctocolectomy. Well 2 3

Other surgical procedures 1 4

Table 6 Current status ofpatients in relation to medical and surgical treatment at end ofperiod of study*
*These figures apply only to patients who were still alive at the end of the period of study.

LOCAL COMPLICATIONS

Crohn's disease is notorious for the frequency of its
local complications. Table 7 shows their frequency
separately for the new cases and for the referred cases.
It will immediately be seen that local complications
were much more frequent among the referred cases.
Often, these patients were already suffering from one

or more of these complications at the time when they
were referred to the Radcliffe Infirmary, whereas
only a few of the new cases had a local complication
at the time of presentation at the hospital. In effect,
the referred cases were a sample of more severe

disease than the new cases.
Acute dilatation of the colon is now known to be a

complication of Crohn's disease of the colon,
although it is far less common than in ulcerative
colitis. There was only one example in this series and

New Referred
cases (no.) cases (no.)
(166 patients) (55 patients)

Fistulae
Anorectal 2 8
External 14 6
Internal 8 7

Anal fissures and other anal lesions 5 8
Abscesses

Ischiorectal 7 9
Pelvic 6 6
Intraperitoneal 4 9
Subphrenic 0 1

Massive haemorrhage 0 1
Intestinal obstruction 9 3
Perforation 2 1
Acute dilatation of colon 1 0
Carcinoma of colon 4 0

Table 7 Local complications of Crohn's disease

it occurred among the new cases. The patient was a
woman of 32 who developed bloody diarrhoea.
Sigmoidoscopy showed diffuse inflammation and a
rectal biopsy showed inflammation and granulomata,
so the diagnosis of Crohn's disease was made. A
barium enema showed universal involvement of the
colon. She developed high fever, abdominal dis-
tension, and radiological evidence of severe dilatation
of the colon. Emergency proctocolectomy was
performed but she subsequently developed general-
ized peritonitis and multiple pulmonary embolism
from which she died.
The only other local complication which was

confined to the new cases was carcinoma of the colon,
which occurred in four patients. Three of these
patients have already been reported in detail
(Perrett et al., 1968). The fourth patient was a man
who, in 1958, when aged 69, developed anaemia,
bleeding, and a right-sided abdominal mass. At
laparotomy, he was found to have an ileitis and a
resection was performed; histologically the lesion was
compatible with Crohn's disease. Thereafter he did
well for six years while being followed-up in another
hospital but he then developed anaemia and heart
failure and died at home. Post mortem examination
revealed that the anastomosis was healthy but there
was an ulcer in the ascending colon which proved to
be an adenocarcinoma.

SYSTEMIC COMPLICATIONS
The chief systemic complications are shown in Table
8. We have not included some of the lesser compli-
cations such as aphthous ulceration of the mouth or
moniliasis, which are not always recorded in the

196 S. C. Truelove and A. S. Pefia
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Course and prognosis of Crohn's disease

New cases (no.) Referred cases (no.)
(166 patients) (55 patients)

Arthritis 5 1
Anklylosing spondylitis 3 0
Erythema nodosum 4 1
Chronic liver disease 3 1

Table 8 Systemic complications of Crohn's disease

case-notes even when they occur. Uveitis is not
mentioned, although slit-lamp examination of
patients with Crohn's disease shows that this is
frequent. Minor or temporary disturbances of the
liver are common in Crohn's disease but we have
included in the table only those patients with severe
chronic liver disease. One hundred of the patients
included in the present survey were systematically
studied for liver dysfunction and disease by Perrett
et al. (1971) and their article gives detailed infor-
mation about the less severe hepatic abnormalities.

INCREASING FREQUENCY OF CROHN 'S DISEASE
There is a widespread impression that Crohn's
disease is becoming more frequent in Western society
but convincing evidence for this view is hard to find.
It is, therefore, interesting to observe that there was
a great increase in the number ofnew cases of Crohn's
disease admitted to the Radcliffe Infirmary as
'acute abdomen' during the period of study. As they
continued to be the same proportion of the total
number of new cases of Crohn's disease throughout
the period of study (Table 9) this constitutes prima
facie evidence that the disease has shown a five-fold
increase, especially as we have eliminated from the
series all examples of acute ileitis which showed
spontaneous recovery. The 'drainage area' of the
Radcliffe Infirmary did not alter appreciably for new
cases during the period studied, and the population
inhabiting it did not grow more than about 50%
during this time.

MORTALITY
Deaths due to Crohn's disease
The mortality attributable to Crohn's disease can be
estimated in different ways. The first is to consider
the mode of death and to decide in each instance
whether a particular death was due to Crohn's

Acute abdomen Total no. of %
patients

1941-50 4 21 19
1951-60 7 33 21
1961-70 22 112 20

Table 9 Cases presenting as acute abdomen at Radcliffe
Infirmary (new cases only)

disease or to an unrelated cause. Table 10 sets out
the data for the present series. There were 12 deaths
which can be attributed with certainty to Crohn's
disease. Jt is worth noting that only four of these
have been classified as medical deaths and, of these,
three had previously had extensive surgical resections
so that they could be regarded as late surgical deaths.
In addition to the 12 deaths definitely attributable to
Crohn's disease, there were five others which were
probably due to Crohn's disease, even if only
indirectly. Both patients who died from carcinoma of
the large bowel had a long history of Crohn's disease
affecting the colon extensively. The death from
analgesic nephropathy occurred in a man who had
regularly consumed compound codeine tablets
(which contain phenacetin) for eight years for
symptomatic relief of the abdominal pain and
diarrhoea caused by his Crohn's disease. The
perforated duodenal ulcer which resulted in death
from peritonitis occurred in a women with extensive
Crohn's disease of 20 years standing which almost
certainly made the prognosis of the perforated ulcer
much worse than it would have been otherwise.
There were 15 deaths which appeared to be due to

unrelated causes, as shown in Table 10.
If we combine the 12 deaths which were definitely

attributable to Crohn's disease with the five for which
Crohn's disease was probably responsible, we have
17 deaths out of 221 patients (7 7 %). Table 11 shows
how this figure compares with the corresponding
figures in other large series of patients with Crohn's
disease. A serious weakness in the use of such a
crude death rate when studying a chronic disease is
that it takes no account of how long patients have
been under observation.

Actuarial analysis
Another method of ascertaining the mortality
attributable to a chronic disease is to plot a survival
curve for the patients by the standard life table
technique and to compare it with the corresponding
survival curve for a sample of the general population
of the same age and sex composition. We have taken
the data on age-specific mortality which are given
separately for the two sexes by the General Register
Office (1970) and we have used the period 1961-65
for calculating the expected survival curve.

Figure 2 shows the survival curve for the entire
series of 221 patients, with the expected survival curve
for comparison. It will be seen that, throughout the
whole period of 15 years covered by the curves, the
patients with Crohn's disease showed a poorer rate
of survival than expected. If we take deaths instead
of survival, the figures for the cumulative fatality
rates given in Table 12 show that, at all periods up to
15 years, the fatality rate for this group of patients
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198 S. C. Truelove and A. S. Pefia

Deaths due to Crohn's disease (12) Crohn's disease

Maximum extent Length of
history (yr)

Medical deaths
M 22 Short gut syndrome, emaciation, pulmonary oedema Extensive small intestine and colon 10
F 27 Short gut syndrome Extensive small intestine and colon 12
F 70 Malabsorption Small intestine and colon 11
M 58 Obstruction of the bowel due to adhesions at ileocaecal Ileocolitis and rectosigmoid 17

anastomosis. Widespread pneumonitis
Surgical deaths
M 14 Necrotic anastomosis and peritonitis Entire colon and ileum 10
M 19 Subphrenic and RIF abscesses Extensive small intestine I
F 27 Abdominal abscess Small intestine and colon (skip) 6
F 46 Abdominal abscess and fistula Ileocolitis 21
F 33 Peritonitis and pulmonary embolism Entire colon I
F 30 Pulmonary embolism. Femoral vein thrombosis Ileocolitis and skip lesion in colon 14
F 29 Pulmonary embolism Ileocolitis 1
F 50 Pelvic abscess, peritonitis, faecal fistula, multiple Left colon 10

adhesions. Bronchopneumonia

Deaths probably due to Crohn's disease (5)
F 71 Ca. sigmoid. Ca. caecum Entire colon 10
M 42 Analgesic nephropathy Ileocolitis 14
F 50 Perforated D.U. Peritonitis Extensive small intestine and skip lesions in colon 23
M 75 Ca. colon Ileocolitis 6
F 41 Nephrotic syndrome. Gallstone Ileocolitis 34

Deaths from unrelated causes (IS)
M 48 Hypertension, cerebral haemorrhage, Aortic stenosis Ileocolitis 23
M 57 Left ventricular failure pyelonephritis Gram-ve Extensive small intestine and colon 41

septicaemia
M 40 Possibly myocardial infarct unknown Ileocolitis 8
M 58 Squamous-cell carcinoma-lung with metastasis in vertebrae Left colon 23
F 63 Unknown Terminal ileum 41
M 55 Cardial failure Extensive small intestine 42
M 66 Cerebral thrombosis. Suicide Skip lesions small intestine 14
F 61 Squamous cell carcinoma of the cervix Appendix 3
F 70 Myocardial infarct. Atherosclerosis Ileocolitis 9
F 75 Myocardial infarct R. colon 10
F 79 Rheumatic endocarditis Rectosigmoid 9
F 78 Neurological disease Ileocolitis 12
F 78 Pneumonia Transverse colon 15
F 79 Bronchopneumonia Rectosigmoid 4
M 84 Bronchopneumonia Terminal ileum 3

Table 10 Mortality in Crohn's disease in present series

Authors Period of Patients Deaths Total Death's due to Crohn's disease
observation (no.) (no.) mortality

(no.)

Davis (1961) 1949-58 141 16 11-3 13 9-8
Banks et al. (1969) 1929-63 168 25 14-8 16 9.5
Edwards (1969) 1936-66 279 - 17-2 - -

Prior et al. (1970) 1931-68 295 53 18-0 33 11-2
Krause et al. (1971) 1956-68 186 13 7-0 10 5 4
Verschuyl (1971) 1930-66 138 27 19 5 18 13-0
de Dombal et al. (1971) 1939-68 295 54 18-3 41 13-9
Kyle (1972) 1955-69 166 17 10-2 12 7-2
Present series 1938-71 221 32 14-3 17 7-7

Table 11 Deaths attributed to Crohn's disease in various published series

with Crohn's disease was much greater than the
expected rate. Furthermore, the longer the patients
were followed up, the bigger was the discrepancy
between the observed and expected fatality rates.
This implies that Crohn's disease becomes progres-
sively more dangerous over a long period. It is a
totally different pattern from what is observed in

ulcerative colitis, in which the first few years are
especially dangerous. Thus, in the series of ulcerative
colitis patients studied previously at Oxford (Edwards
and Truelove, 1963) the cumulative fatality rate at
five years was 16X7 %, which is more than double the
five year rate for Crohn's disease, whereas at 15
years the cumulative fatality rates were 29-8% for
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Fig. 2 The observed survival curve in the whole series of
patients with Crohn's disease at the Radcliffe Infirmary
compared with the expected survival curve.

ulcerative colitis and 21P4% for the present series of
Crohn's disease.

Further information on prognosis accrues if we
plot separate survival curves for the new cases and
the referred cases as shown in Fig. 3. The relatively
small number of referred cases combined with the
fact that many of them were referred during the more

Follow-up (yr)

5 10 15

Observed 6-9 13-4 21-4
Expected 3-4 5 0 8-4
Excess of observed over expected 3-5 8-4 13-0

Table 12 Cumulative fatality rate ( %) of whole series at
various intervals of time compared with expected values

New cases

recent years covered by the study has caused us to
limit the survival curve to 10 years in their case. It
will be seen that the survival of the new cases was
much better than the survival of the referred cases,
which is further evidence that the referred cases were
not a representative sample of Crohn's disease but
were unusually severe. The true prognosis is given
much more accurately by the survival curve of the
new cases. It will be noticed that with these cases the
survival curve is very close to the expected for the
first few years but then departs progressively from it.
We can therefore draw the same general conclusion
as we arrived at when considering the whole series-
namely, that Crohn's disease becomes progressively
more dangerous as time goes by. This point is
clearly brought out in Table 13.
Age has little effect on the prognosis in this series

of Crohn's disease in terms of survival over the
course of five years (Table 14), although de Dombal
et al. (1974) have found that the short-term prognosis
is much worse in the older age-groups, chiefly
because of the greater risk of surgery in such patients.
By contrast, sex appears to have had some influence

upon prognosis, as the females had a greater excess of
deaths over the course of five years than did the males

Years offollow-up

S 10 15

New cases (166)
Observed 5-2 12-6 18 0
Expected 3-5 56 8-1
Excess ofobserved over expected 1-7 7 0 9 9

Referred cases (55)
Observed 15-8 19-5
Expected 2-8 4 0
Excess ofobserved over expected 13-0 15-5

Table 13 Cumulative fatality rate (%) for new cases and
referred cases compared with expected values

Referred cases

100 Ex Expected
80 ~~~~~~~0

70

60 - Observed

5 10 15

Years of follow-up

Expected

Fig. 3 Observed and expected
survival curves shown
separately for the new cases
and the referred cases of

Observed Crohn's disease.

5 10

Years of follow-up

0

L._
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200 S. C. Truelove and A. S. Pefia

New cases Total no. Five-year follow-up
of cases

Observed Expected Excess of
observed over
expected

<40 114 3-2 05 2-7
40+ 52 14-4 10-3 4-1

Table 14 Cumulative fatality rate (%) for new cases
below 40 years ofage and over 40 years of age, compared
with expected values

New cases Total no. Five-year follow-up
of cases

Observed Expected Excess of
observed over
expected

Males 76 4-0 3-4 0-6
Females 90 8-3 3-7 4-6

Table 15 Cumulative fatality rates (%) for men and
women among new cases at Radcliffe Infirmary compared
with expected values

(Table 15). In this connection, it is interesting that
de Dombal et al. (1974) found that the initial fatality
rate in the first referred attack was significantly
higher in females than in males and also that pro-
gression to invalidism was also more likely to occur
in females.
We have also considered survival in relation to the

anatomical site of the disease at the time of presen-
tation at the Radcliffe Infirmary. As the new cases
give the best guide to prognosis, we have considered
only these. We have found no significant differences
at five years between the three main categories (small
intestinal, ileocolitic, and primary colonic) but the
numbers of patients in each category are too small to
justify survival curves. It may, however, be men-
tioned that Weedon et al. (1973) have found no
appreciable differences between these three main
categories in terms of survival.

Discussion

The only previous British study with which the
present one can be compared is that of Prior et al.
(1970) who studied the long-term outcome of a large
series of patients with Crohn's disease and employed
actuarial methods to compare the observed mortality
with the expected. They found a significant excess of
deaths in both men and women, but they did not plot
survival curves so it is not known whether our own
finding that Crohn's disease becomes progressively
more dangerous with the passage of time was equally
true for their series. A further basic difference
between the two studies which makes comparison
difficult is that we have separated new cases from

referred cases and have found large differences in
their long-term prognosis, whereas Prior et al. have
made no such distinction.
Weedon et al. (1973) have plotted survival curves

for a large group of patients who presented at the
Mayo Clinic with Crohn's disease commencing in
early life (21 years or less). They found that the
disease was responsible for a considerable long-term
fatality rate when compared with expected values.
Although our own expected survival curves are
sharply different from theirs, as our present series
included appreciable numbers of middle-aged and
even elderly persons, the excess of observed over
expected mortality is rather similar. They also found
that carcinoma of the large bowel was 20 times as
common as would be expected in a similar sample of
the general population and our own finding of four
cases of large bowel cancer in the present series is in
agreement with this.
A crucial question at the present time is whether

or not Crohn's disease is becoming much more
prevalent than formerly. In the present study, it has
been found that the number of new cases has shown
a pronounced increase over the period studied and
this applies equally to patients presenting as 'acute
abdomen'. This is a clinical situation demanding
laparotomy and it seems unlikely that the big
increase in numbers can be an artefact due to better
diagnosis. However, only a proper epidemiological
survey would provide convincing evidence.
Experience in Aberdeen, Malmo, Nottingham, and
Uppsala suggests that the disease is increasing
(Norlen et al., 1970; Kyle, 1972, Miller et al., 1974;
Brahme et al., 1975). In Oxford, there has been no
further epidemiological study since the one made by
Evans and Acheson (1965) and some doubt must
remain until another epidemiological study has been
made.

We wish to thank Mrs M. McKay and the staff of
the Data Processing Department of the Oxford
Regional Health Authority for their assistance.
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