
The course and prognosis of ulcerative colitis

Part II Long-term prognosis

We shall now examine the long-term prognosis of
the disease in relation to mortality and morbidity.
Special attention will be given to patients who were
initially seen in their first attack of the disease as they
represent an unbiased sample and thus give the most
accurate picture of prognosis.

CLINICAL COURSE OF THE DISEASE

Table XVII shows the course of the disease for the
whole series, separately for first attacks and relapses.
Of the patients presenting in their first attack, the
disease was fatal in 8% within one year of referral to
hospital. For the purpose of the present study, we
have defined such a course as 'acute fulminating', a
sense in which it has been used previously (Rice-
Oxley and Truelove, 1950), although other writers
have employed the same term for any attack of the
disease which becomes severe enough to threaten the
patient's life (Lennard-Jones and Vivian, 1960;
Gallagher, Goulston, Wyndham, and Morrow,
1962).

TABLE XVII
THE CLINICAL COURSE OF THE DISEASE

Clinical Course First Attacks Relapses

No. of % No. of %
Patients Patients

TABLE XVIII
PERCENTAGE OF PATIENTS WITH ONLY ONE ATTACK

ACCORDING TO LENGTH OF FOLLOW-UP
Years of No. of Patients No. without
Follow-up Followed Second Attack

0-
1 -
2 -
3-
4-

5-
6-
7-
8 -
9 -

10 -

11 -

12 -
13 -
14 -

15 -
16 -
17 -
18 -
19 -

20 -
21 -
22 -
23 -

221'
210
187
161
140

119
108
95
86
80

69
64
57
42
37

32
25
19
17
13

9
7
4
2

45
40
28
21
16

15
14
14
11
10

10
9
7
4
4

3

% without
Second Attack

20-4
19-05
15-0
13-0
11-4

12-6
13-0
14-7
12-8
12-5

14-5
14-1
12-3
9.5
10-8

9.4
40

'First attack cases only: excluding 27 deaths, and two panprocto-
colectomies in the first attack.

Acute fulminating
Chronic intermittent
Chronic continuous
One attack only, with
subsequent freedom
Still in first attack
Total colectomy in first attack
Died in first attack of other
causes
Unknown
Total

20
161
18

45
2
2

250

8-0
64.4
7-2

18-0
0-4
0-8

04
0-8

100-0

In most of the survivors of the first rel
the disease pursued a chronic intermi
with periods of complete freedom fror
interspersed with attacks of the disease.
continued to suffer from continuous syi
so-called chronic continuous form of the
this proportion has become smaller in i
Some patients had a single attack of the
were thereafter symptom-free throughoi
of follow-up. However, the longer th
follow-up, the smaller was the pr(
patients who had had only the one ati
recurrence. Table XVIII shows that afi
year four out of every five patients had 1
attack of the disease. By the time fiv
elapsed, seven out of every eight had

-44 -2 0 more recurrences. Thereafter, the proportion did not
344 92*0
30 8-0 alter greatly until more than 15 years from the onset,

when only 4% had escaped a second attack. Our
numbers are small at this point, but the complete

- - absence of any patient who had escaped having a
second attack if followed for more than 17 years is

- _ worth noting.
374 1000 It is interesting that the clinical severity of the

first attack has little influence on whether the disease
ferred attack subsequently pursues a chronic intermittent or
ittent course chronic continuous course, as can be seen from
n symptoms Table XIX. In this respect, the disease appears to
. A minority behave as an entity.
mptoms, the
disease, but TABLE XIX

recent years. SUBSEQUENT COURSE OF DISEASE IN RELATION TO
- disease and SEVERITY OF FIRST ATTACK
ut the period Severe Moderate Mild
te period of No. % No. % No. %
oportion of
tack and no
ter only one
had a second
te years had
had one or

One attack only 4
Chronic intermittent 20
Chronic continuous 4
Total' 28

143 15
71.4 40
14-3 6

100-0 61

24-6 26
656 101
9-8 8

100-0 135

19-3
74-8
5.9

100-0

'First attack cases only: excluding 20 cases with acute fulminating
disease and six in miscellaneous categories.
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A similar conclusion emerges from Table XX in
which the subsequent course of the disease is related
to the extent of colonic involvement in the first
attack. (It must be emphasized that in Tables XIX
and XX we are dealing only with the type, and not
the severity, of the subsequent course.)

Further evidence in support of the idea that the
disease is an entity comes from Table XXI which
shows that 17 patients with limited disease in their
first attack subsequently had much more extensive
involvement of the colon. Similarly, patients with
segmental involvement of the body of the colon
sometimes developed more extensive disease during
the course of follow-up (results not shown).

Extent of Disease at Onset

TABLE XX
SUBSEQUENT COURSE OF THE DISEASE IN RELATION TO
EXTENT OF INVOLVEMENT OF COLON IN FIRST ATTACK

Entire Colon Substantial Distal type:
Involvement Rectum and
Sigmoid ± Rectosigmoid
Descending ±
Transverse

No. % No. % No. %

One attack only 9 24-3 17 18-9 15 27-3
Chronic intermittent 24 64 9 65 72-2 36 65 5
Chronic continuous 4 10 8 8 8-9 4 7-3
Total' 37 100-0 90 100-0 55 100-0
'First attack cases only: excluding 20 cases with acute fulminating
disease, 16 in miscellaneous categories, and 32 where the full extent
was unknown.

Distal type: Rectum and
Rectosigmoid

Distal type: Rectum and rectosigmoid 50
Substantial involvement: Sigmoid ± descending ± transverse -

Entire colon

Substantial Involvement:
Sigmoid ± Descending i
Transverse

4
84

LONG-TERM FATALITY

In order to obtain an accurate picture of the long-
term fatality of the disease, we have made use of
life-table methods. We have included all causes of
death and not merely those directly attributable to
ulcerative colitis, as is done by some writers. We have
preferred to calculate expected fatality rates on the
basis of the Registrar General's data for the general
population to act as a measure of how much
ulcerative colitis worsens the expectation of life. The
expected fatality rate for our series of patients was
calculated on the basis of the death rates from all
causes per 1,000 living, which are given separately by
age group and by sex, for the five-year period 1951-55
(Registrar General, 1963). Table XXII and Fig. 6
show the cumulative fatality rate for the whole
series over the course of 20 years.
We have expressed the cumulative fatality rate as a

percentage and it is then easy to subtract this
number from 100 and thus obtain the percentage
survival rate (column 6 of Table XXII shows the
survival rate per thousand). It can be seen that
ulcerative colitis is a formidable disease which
causes a greatly increased risk of death throughout
the whole period of follow-up. The expected
fatality rates are shown for five-year periods as white
blocks on Figure 6. The fatality rate is particularly
heavy in the first year after referral (as it includes all

deaths in hospital in the first referred attack) and
thereafter continues in smaller annual increments of
0-75 to 28 00, apart from a sudden kick-up at 20
years which we attribute to the small numbers being
followed at that time. By comparing successive white
blocks with the cross-hatched columns, it can be
seen that the observed fatality is several times the
expected value, and that the slope of the curve is
greater for the observed values than for the expected
values throughout the whole period of follow-up. In
other words, after the first year following referral, the
dangers to life diminish but they nevertheless remain

I-

2-I
IACw

(J

40 -

30-

20-

10*

0
5 10 15
YEARS OF FOLLOW-UP

FIG. 6. Cumulative percentage fatality rate for the entire
series. The white blocks show the expected values for a

sample of the general population of the same age and sex
composition.

TABLE XXI
RELATION BETWEEN EXTENT OF DISEASE AT START OF ILLNESS

AND MAXIMUM EXTENT OF DISEASE

Maximum Extent of Disease

Entire Colon

12
51
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The course andprognosis of ulcerative colitis

TABLE XXII
LONG-TERM PROGNOSIS IN LIFE TABLE FORM IN ALL CASES FOR

WHOLE PERIOD OF FOLLOW-UP

Period of 1
Follow-up in Total No.
Years Followed

0-
1-
2-
3-
4-
5-
6-
7-
8-
9-
10-
11-
12-
13-
14-
1S
16-
17-
18-
19-
20-
21-
22-
23-

624
567
509
454
414
371
339
305
284
268
242
222
202
172
152
133
116
97
77
64
53
41
18
8

2
Relevant
Deaths to
be Sub-
tracted

39
51
57
62
60
67
67
66
67
62
58
57
58
so
49
47
44
33
28
26
21
9
6

3 4 5
(1-2) Deaths qx Probability of Dying in
No. Exposed during the Each Year
to Risk of Year
Dying during
the Year

624
528
458
397
352
311
272
238
218
201
180
164
145
114
102
84
69
53
44
36
37
20
9
2

43
16
11
6
3
10
3
4
2
S
2
2
S
2
2

1
4

0-0698
0-0303
0-0240
0-0151
0.0085
0.0322
0-0110
0-0168
0-0092
0-0249
0*0111
0-0122
0-0345
0-0175
0-0196
0.0119
0-0145
0-0000
0-0227
0-1111
0-0000
0-0000
0-0000
0-0000

6
No. Alive at Onset of
Each Year Out of
1,000 Patients

1000
931.1
902-9
881-2
867-9
860-5
832-8
823-6
809-8
802-3
782-3
773-6
764-2
737-8
724-9
710-7
702-2
692.0
692-0
676-3
601-2

7 8
Annual Cumulative
Fatality Rate Fatality Rate
per 1,000 (%Y.)
Patients

68-9
28.2
21-7
13.3
7.4

27-7
9-2
13-8
7.5

20-0
8*7
9.4

26*4
12-9
14-2
8-5
10-2
0-0
157
75-1

6.9
9.7
11.9
132
140
167
176
19-0
198
21*8
226
236
26.2
275
289
29.8
30.8
30.8
324
39.9

substantially greater than those facing the general
population.

It is interesting to compare the long-term
prognosis for the two main groups of patients,
namely, those referred in their first attack and those
referred in a relapse ofestablished disease. In Figure 7
we have presented the data as survival curves for
each group together with survival curves for corre-
sponding samples of the general population
calculated from the Registrar General's data.
Patients in their first attack have a lower chance of
surviving the first year after referral to hospital than
do the relapse cases, but thereafter the two groups
begin to level up and after five years the two survival
curves are remnarkably similar.

It is also interesting to divide the data according to
the period of referral to hospital. We have made 1952
the dividing line because it was then that cortisone
began to be used in this hospital in the treatment of
the disease. Figures 8 and 9 show the cumulative
fatality rates for the first attack and relapse groups
according to the period of time in which the patients
were referred to hospital. It will be seen that the
long-term fatality rate up to the length of seven
years has shown a notable improvement, which is
plainly brought out in Figure 10. It will also be seen
that this improvement applies much more to the
first attack cases than it does to the relapse group. A

100 -

90 -

80 -

70 -

60 -

9-

0

A

EXPECTED

OBSERVED

B

YEARS OF FOLLOW-UP

FIG. 7. Percentage survival rates compared with the
expected rates for samples of the general population of the
same age and sex composition: (a) first-attack cases,
(b) relapse cases.
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2 X 4 5 6 7 d 9 10 11 1212 14 15 16 17 18 19
YEARS OF FOLLOW-UP

FIG. 8. Cumulative percentage fatality rate before and
after the introduction ofcortisone (first-attack cases only).

possible inference is that, because the relapse cases
included a considerable number with long-standing
disease at the time of referral, the chance of medical
treatment being effective would be less in them than
in the first attacks, at any rate on a long-term basis.
One important possible reason for the improved

long-term prognosis during the last decade covered
by the study is that a smaller proportion of patients
were in a severe attack of the disease at the time they
were referred to hospital. It has alheady been shown
in Part I that the clinical severity and the extent of
the disease both affect the immediate outcome and it
is conceivable that these factors also have a bearing
on the long-term course of the illness. This issue will
now be examined.

I.-
4c

4A

YEARS OF FOLLOW-UP

FIG. 9. Cumulative percentage fatality rate before and
after the introduction of cortisone (relapse cases only).

100
90

80

70

00

50

40

0iT
5 10 IS 20

YEARS OF FOLLOW-UP
FIG. 11. Percentage survival rates in relation to the
severity of the first attack.

ATTACKS RELAPSES

FIG. 10. The seven-year cumulative percentage fatality
rate before and after the introduction of cortisone,
separately for first-attack cases and relapse cases.

Figure 11 shows the long-term survival rate
among the first attack cases separately for mild,
moderate, and severe first attacks. It can be seen that
mild first attacks are followed by a favourable
long-term course, the survival curve not being
dramatically different from expected values of the
general population (compare with Figure 7a).
Moderate and severe first attacks of ulcerative
colitis are followed by a persistently unfavourable
course, the survival curves falling at a steeper rate
than expected throughout the long-term course. It is
interesting that, although severe attacks have an
early prognosis which is substantially worse than
that of moderate attacks, after five years the slopes
of the respective survival curves are similar.
The extent of the disease in the first attack also has

a profound influence upon the long-term prognosis.
Figure 12 shows that the distal type of disease has a
relatively favourable long-term prognosis, sub-
stantial involvement of the colon in the first attack

at 40 -Z0
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The course and prognosis of ulcerative colitis

100

h-
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YEARS OF FOLLOW-UP

FIG. 12. Percentage survival rates in relation to the
extent of the disease in the first attack.

Conservative surgery was employed in 18 patients
in their first referred attack and in 20 additional
patients during the course of follow-up, making a
total of 38, or 6 %, of the original patients. We have
excluded patients in whom conservative surgery was
employed but radical surgery became necessary,
although of course they are included in the numbers
shown as receiving radical surgery. In effect, the 38
patients now mentioned are those in whom con-
servative surgery was sufficient for the purpose.
We imply by conservative surgery two main types

of procedure: Operations such as the drainage of an
ischio-rectal abscess, local surgery for fistula-in-ano,
or surgical repair of a recto-vaginal fistula, while the
large bowel as a whole is left undisturbed; operations
such as temporary ileostomy or colostomy, which
are sometimes carried out to facilitate other con-
servative surgery such as the operations just men-
tioned.

implies a much worse long-term prognosis, while
involvement of the entire colon in the first attack
indicates a very poor long-term outlook.

SURGERY AFTER THE FIRST REFERRED ATTACK

During the course of the illness a considerable
number of patients were treated surgically although
the majority have so far avoided any type of surgical
intervention. Fifty-one patients were treated sur-
gically in their first referred attack, 33 by radical
surgery and 18 by conservative surgery only (see
Part I). Of these 51 patients, 14 had additional
surgical treatment later. A separate group of 63
patients received surgical treatment after the first
referred attack, so that there were 77 patients who
were treated surgically during the course of follow-up.
In effect, therefore, of the 624 patients on whom this
study is based, 114, or 18%, have so far received
some type of surgical treatment.

Radical surgery was performed in 54 of the 77
patients receiving surgical attention during the
course of follow-up. When these are added to the 33
patients receiving radical surgery in their first
referred attack, we have 87, or 14%, of the original
624 patients already treated by radical surgery at the
time the study was closed. In the present context we
imply by radical surgery either a permanent
ileostomy, usually combined with subtotal colectomy
or panproctocolectomy, or a subtotal colectomy
with ileo-rectal anastomosis (although very few
patients have been treated by this second method).
We do not include the 10 patients who were treated
by temporary ileostomy, although they were
included in Table IX of Part I when dealing with the
management of the first referred attack.

HOSPITAL CARE

Some idea of the amount of hospital care received by
the patients throughout the course of follow-up can
be gleaned from Table XXIII, which sets out the
number of patients requiring one or more admissions
to hospital and also those treated purely as out-
patients. It can be seen that nearly half the patients
either have been admitted only once or have been
treated as out-patients throughout. At the other
extreme, there is a group of 40 patients who were
admitted to hospital at least five times because of
ulcerative colitis.

TABLE XXIII
HOSPITAL CARE RECEIVED DURING FOLLOW-UP1

First Attacks Relapses Whole Series

No. % No. % No. %

No. of hospital
admissions 2

3
4
5

6 - 10
11 +

85
41
16
12
4
6
3

Out-patient treatment only 55

Unknown

Total

37-8
18-2
7-1
5.3
18
2-7
1-3

119
66
30
24
15
8
4

34.5
19-1
8-7
70
4.3
2-3
1-2

204
107
46
36
19
14
7

24.5 78 22-6 133

3 1-3 1 03 4

225 100-0 345 100-0 570

35-8
18-8
8-1
6-3
3.3
2-4
1-2

23-4

07

100-0

'Excluding 54 patients who died in their first referred attack.

INVALIDISM

At the closing point of the study, an attempt was made
to assess the degree of invalidism being experienced
by the surviving members of the series. Taking the

1
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entire group of survivors (501), several main once a patient has had an attack of ulcerative colitis,
categories could be distinguished:- it is improbable that he will escape from subsequent

attacks. In this sense, we are dealing with a chronic
Living entirely normal life, but sometimes No. % disease which is always likely to recur in an overt

attending hospital 346 (69-1) form, but our knowledge of the aetiology is too
Living essentially normal life, but appreciably

inconvenienced by frequent hospital attendance slender to permit us to understand why the disease

(mainly as out-patients) 97 (19.3) pursues this course of remissions and recurrences.
Following normal occupation but with major The immediate risk of the first referred attack is

interruptions due to their illness, e.g.,
admissions to hospital 30 (6-0) heavy and has been dealt with in Part I. Thereafter,

Living fairly active life after some adjustment of the risk of dying is greatly in excess of expected
occupation and/or of social activities 20 (4.0) values throughout the next 20 years, which is as long

Living fairly normal life after complete change
of occupation 4 (0.8) as we can estimate it. A severe or moderately severe

Chronic invalids 1 (02) first attack not only carries an appreciable initial
Unknown 3 (0.6) risk to life but also is followed by a chronic risk to

Although this is a rough-and-ready approach, it life which is about 15 times as great as that faced by
shows that only a small minority of ulcerative the general population if we take the first 10 years of
colitis patients are chronic invalids or unfit to follow the disease. By contrast, a mild first attack is not only
their normal occupations. The application of of little risk to life in itself but it is followed by a
modem methods of management, both medical and relatively favourable long-term course; even so, the
surgical, appears to have produced a more favourable risk of dying in 10 years is still four times that of the
picture as regards the degree of incapacity associated normal.
with the disease, as judged by the findings in the The great risks experienced over the long-term
previous study from this hospital (Rice-Oxley and course by patients who suffer from a severe first
Truelove, 1950). attack of ulcerative colitis reinforce our previous

conclusion in Part I of the present study that
DISCUSSION possibly early surgery should be considered as the

treatment of choice for these severe first attacks. The
A number of studies have dealt with various aspects problem with attacks of moderate severity is
of the long-term course of ulcerative colitis. It is different. With them, the initial risk is nowadays low
difficult to compare their results with those obtained and emergency surgery would almost certainly be
in the present study for various reasons. Some more dangerous than conservative management; but
studies have achieved a poor percentage follow-up the unfavourable long-term course suggests the
(Gleckler and Brown, 1950; Brown, Kasich, and possibility that elective colectomy should be con-

Weingarten, 1951; Dennis and Karlson, 1952; sidered in such patients once the acute attack is over.

Flood, Lepore, Hiatt, and Karush, 1956; Dawson The objection to regarding the widespread
and Pryse-Davies, 1959). Others have selected their employment of colectomy as plainly indicated by our

material or do not state explicitly exactly what present figures stems from the fact that our long-
standard of follow-up was achieved (Streicher, 1938; term results are inevitably based largely on the results
Willard, Pessel, Hundley, and Bockus, 1938; Bockus, of conservative management before either cortico-
Roth, Buchman, and Kalser, 1958; Hijmans and steroids or salazopyrin were in use. Before deciding
Enzer, 1962). Some have had an excellent standard of that any patient who develops a severe or moderately
follow-up but have not employed actuarial methods severe attack of ulcerative colitis needs to be brought
to analyse their data (Bargen, Jackman, and Kerr, to colectomy, either early or electively, it will be wise
1938; Jackman, Bargen, and Helmholz, 1940; to observe the effects of conservative management
Cullinan and MacDougall, 1957; Lindner, King, and for a further period of time, so that the true long-
Bolt, 1960). A few have employed actuarial methods term effects of modern methods of checking recur-

but unfortunately their follow-up data were not rences can be viewed in proper perspective.
conspicuously good (Sloan, Bargen and Gage, 1950;
Bargen, Sauer, Sloan, and Gage, 1954; Michener, SUMMARY OF PART II
Gage, Sauer, and Stickler, 1961).
The present study has shown that ulcerative The long-term prognosis of ulcerative colitis has

colitis continues to be a formidable disease through- been examined in relation to mortality and morbidity.
out the lifetime of the patient, although various Among the patients presenting in their first attack,
factors greatly influence the long-term risks. The the disease was fatal in 8% within one year of
chronic intermittent form of the disease represents referral to hospital; such a course has been classified
the usual course and it must be emphasized that, as acute fulminating. In the majority of the survivors
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The course and prognosis of ulcerative colitis 315

of the first referred attack, the disease pursued a
chronic intermittent course. A minority suffered
from the chronic continuous form of the disease, but
this proportion has become small in recent years.
Some patients had a single attack of the disease and
were then symptom-free throughout the period of
follow-up.
The great majority of patients who develop

ulcerative colitis are destined to have subsequent
attacks. Four out of every five patients in the
present study had had a second attack within one
year of the first, while after five years of follow-up
seven out of every eight had had one or more
recurrences. After 15 years of follow-up, only 4%
had escaped a second attack.
The cumulative fatality rate has been calculated by

life-table methods and compared with the expected
values for a sample of the general population of the
same age and sex composition. This shows that
ulcerative colitis is a formidable disease which
causes a greatly increased risk of death throughout
the whole period of follow-up.

Since 1952, when cortisone was introduced into
medical treatment in this hospital, the long-term
fatality rate up to a length of seven years has shown
a notable improvement.
The clinical severity of the first attack of ulcerative

colitis has been shown to affect the long-term
prognosis as well as the immediate outcome.
Patients with a mild first attack had a survival curve
not differing greatly from expected values, whereas
those with a severe or moderately severe first attack
had a bad long-term prognosis which persisted
throughout the whole length of follow-up.

Similarly, the distal type of ulcerative colitis
carried a relatively good long-term prognosis
whereas substantial or entire involvement of the
colon was associated with a poor long-term
prognosis.

Fourteen per cent. of the entire series of patients
had been treated by radical surgery at the time the
study was closed. In an additional 6% of patients,
conservative surgery had been employed.
Some information is given about the amount of

hospital care received by these patients and about
the degree of invalidism at the time when the study
ended.

The possible implications of the finding that a
severe first attack of the disease is likely to be
followed by an unfavourable long-term course are
discussed.
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