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Clinical trial

Incompletely and completely healed duodenal ulcers'
outcome in maintenance treatment: a double blind
controlled study
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SUMMARY A six month, double blind, controlled study was performed in 107 asymptomatic
duodenal ulcer patients who, after short term cimetidine treatment, showed complete or
incomplete endoscopic healing. Patients were stratified according to the type of healing and
randomly allocated to cimetidine (200 mg at lunch, 400 mg at bedtime) or placebo. Endoscopic
examinations were carried out after six months or when symptoms recurred. Eighty seven
patients completed the maintenance trial. Of the 56 patients admitted to the study with complete
healing, 30 were placed on cimetidine and 26 on placebo. Of the 31 patients admitted with
incomplete healing, 15 were placed on cimetidine, and 16 on placebo. Results showed that,
regardless of maintenance treatment, patients with incompletely healed ulcers had a higher ulcer
crater recurrence rate, than patients with complete healing (71% vs 34%; p<0005). A
significantly higher ulcer crater recurrence was observed in incompletely healed ulcer patients,
even when cimetidine or placebo treatment groups were considered separately. Irrespective of
the type of healing, ulcer crater recurrence was more frequent in placebo treated patients than in
those treated with cimetidine (67% vs 29%; p<0.001). We conclude that, in order to prevent a
high ulcer recurrence rate, maintenance treatment should start only after the assessment of a
complete endoscopic healing of duodenal ulcers.

The endoscopic definition of the healing of peptic
ulcers lacks uniformity and this lack of universally
accepted criteria could affect the scientific and
clinical results of ulcer treatment.

Ippoliti et al' found that, when ulcer healing was
considered as disappearance of the ulcer crater, the
ulcer healing rate, after four weeks' antacid treat-
ment, was 86%. When on the other hand ulcer
healing was considered as absence of both ulcer and
erosions - that is, breaks in the mucosa without a
fibrous base, the rate decreased to 52%
Miyake et a12 described different stages of gastric

ulcer healing. The third and fourth stages were
called the palisade scar stage and the cobblestone
stage, respectively. These are similar to the red and
white scar stages described by Sakita.3

In previous studies-7 on the effects of various
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drugs in duodenal ulcer treatment, we also de-
scribed two different stages of ulcer healing, incom-
plete and complete healing. Incomplete healing was
defined as incomplete epithelial replacement or a
congested, hyperaemic and fragile scarring area.
Complete healing was defined as normal mucosa or
a scarring area with pale or whitish-looking mucosa,
but with a normal restored epithelium. These two
stages of ulcer healing correspond, in fact, to the red
and white scar stages of Sakita3 and to the palisade
and cobblestone stages of Miyake et al.2
The aim of the present study was to establish the

subsequent clinical and anatomical outcome of
completely versus incompletely healed duodenal
ulcers in a controlled maintenance trial.

Patients

METHODS
One hundred and seven consecutive, symptom free,
duodenal ulcer patients (81 men, 26 women, age
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range 18-70 years) were admitted to this mainten-
ance trial. The patients had previously undergone an

eight week full dosage treatment with cimetidine
and, at endoscopic control, showed either incom-
plete or complete healing. The ascertainment of
ulcer healing was independently assessed by two
members of the endoscopic team (PP and FR).
Interobserver variation did not exceed 5% of the
cases. Only patients to whom both observers had
given the same definition of healing were included in
the study.

Patients with other gastrointestinal diseases or
with renal, hepatic or cardiorespiratory malfunc-
tions were not included in the study. Patients taking
analgesics or antiphlogistic drugs and pregnant or
nursing women were also excluded.
The maintenance study was double blind, ran-

domised for treatment (cimetidine or placebo) and
stratified according to healing type (complete or
incomplete). The patients were allocated to either
cimetidine 600 mg/day (200 mg tablets; one at lunch,
two at bedtime) or placebo tablets, identical in
number and appearance, for a period of six months.
No other treatment was allowed, with the exception
of antacids, when necessary.
Every month patients returned to report on

symptoms, the number of antacids used, the emerg-
ence of possible untoward effects and to control the
number of unused tablets. Blood samples were also
collected in order to determine the concentrations of
serum alkaline phosphatase, transaminases, bili-
rubin, and serum creatinine.

Endoscopic controls were carried out at the end of
the period or earlier, in the case of clinical relapse.
Relapse was defined as recurrence of epigastric pain
which was not relieved after at least three days of
antacid treatment.
Endoscopic findings were defined as improved,

when incomplete healing progressed to complete
healing, unchanged, when the appearance was

immodified, with regard to the endoscopy done at
the end of pretrial treatment, and as ulcer recur-
rence, when a definite ulcer crater was visible. Final
judgment was reached on the basis of photographic

records by one of us (PP), who was unaware of the
patient's name and clinical course.
Olympus fibrescopes, model GIF-D3, were used.

This model allows a close, and therefore magnified
vision, of minimal mucosal lesions, because of the
presence of focus adjustment.
Informed consent was obtained by all patients.

The study was carried out according to the principles
of the Helsinki Declaration.

Statistical analysis of the results was calculated
using the x2 method, Fisher's exact test, Wilcoxon's
rank test and Student's t test for unpaired data.
Results were considered statistically significant
when p values were less than 0-05.

Results

A few patients reported mild side effects, but this
was not significantly higher in either group. Only
one patient in the placebo group stopped treatment
because of dizziness. A slight transient increase in
serum creatinine values was observed in five pa-
tients on cimetidine and in two patients receiving
placebo but these biochemical changes did not cause
patient withdrawal from the study.
Of the 107 patients admitted to the study, 20

dropped out; one because of dizziness and one
because of myocardial ischaemia, both patients were
on placebo, and the others for non-medical reasons,
as shown in Table 1.

Table 1 Causes ofdrop-outs in the four groups ofpatients

Complete healing Incomplete healing

Cimetidine Placebo Cimetidine Placebo

Myocardial ischaemia - I -

Discontinuation of 1 4 2 1
treatment

Refusal of endoscopic 2 2 4 2
control

Untoward effects - 1 - -

Total 3 8 6 3

Table 2 Distribution and clinical data ofpatients

Complete healing Incomplete healing

Cimetidine Placebo Cimetidine Placebo

Patients (no) 30 26 15 16
Male/Female 24/6 19/7 11/4 11/5
Age (yr, mean+±SD) 41-8±14-7 46±15 7 42 3±11.1 447+±12 3
Disease duration (yr) median: 9-5 6 5 9 8 5

range: 1-21 1-19 1-31 1-32
Smokers (%) 15 (5t)) 13 (50) 7 (46-6) 10 (62-5)
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Table 3 Clinical and endoscopic outcome in thefour groups ofpatients following long term treatment

Symptomatic patients Asvmptomatic patients Cumulative results

Endoscopic findings Endoscopicfindings Endoscopic findings

Healing Treatment (no) I U UR (nio) I U UR (no) I U UR UR%

Complete CMT 2 - 0 2 28 - 25 3 30 - 25 5 17
PL 9 - 0 9 17 - 12 5 26 - 12 14 54
Total 11 - 0 11 45 - 37 8 56 - 37 19 34

Incomplete CMT 5 1 0 4 10 5 1 4 15 6 1 8 53
PL 8 0 0 8 8 0 2 6 16 0 2 14 88
Total 13 1 0 12 18 5 3 10 31 6 3 22 71

CMT=cimetidine; PL=placebo; I=improved; U=unchanged; UR=ulcer recurrence

0

A-A CMT
*-* PL

Months

Fig. 1 Percentage cumulative ulcer recurrence in patients
treated with cimetidine (CMT) or placebo (PL), regardless
ofhealing type. * overall recurrences (symptomatic +
asymptomatic) (p<O-OOl). ** symptomatic recurrences (up
to five months) (p<OOl).
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The distribution and characteristics of the 87
patients completing the study are shown in Table 2.
Of the 56 patients admitted to the trial with
complete duodenal ulcer healing, 30 were allocated
to cimetidine and 26 to placebo. Of the 31 patients
with incompletely healed duodenal ulcers, 15 were
allocated to cimetidine and 16 to placebo.
No significant differences were observed between

the four groups as far as age, sex, duration of the
disease and smoking habits were concerned. The
clinical and endoscopic outcome of the four groups
of patients, following long term treatment, are
reported in Table 3.

Regardless of the healing type, a significantly
lower cumulative ulcer recurrence rate was observed
in cimetidine treated patients (13 out of 45; 29%)
than in those on placebo (28 out of 42; 67%;
p<O0OO1). Moreover, in patients on cimetidine,
symptomatic ulcer recurrences were fewer (six out

80
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Fig. 2 Percentage cumulative ulcer recurrence in patients
with complete healing, treated with cimetidine (CMT) or

placebo (PL).. * overall recurrences (symptomatic +
asymptomatic) (p<O-OOS). ** symptomatic recurrences (up
tofive months) (p<0.005).

A-A* CMT t
. . PL/

s-sFL~~~~~~~~~~~~~~~~~l

'I
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Fig. 3 Percentage cumulative ulcer recurrence in patients
with incomplete healing, treated with cimetidine (CMT) or
placebo (PL). * overall recurrences (symptomatic +
asymptomatic) (p<0405).
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of 45; 13%) when compared with patients on
placebo (17 out of 42; 40%; p<0-01) and also
developed later (Fig. 1).

Cimetidine still proved more effective than place-
bo, in the two subgroups of completely (17% vs
54%, respectively) and incompletely (53% vs 88%,
respectively) healed ulcer patients (Figs. 2, 3).

Regardless of the type of treatment (Fig. 4),
patients with incompletely healed ulcers showed a
higher cumulative ulcer recurrence rate than
patients with completely healed ulcers (71% vs
34%, respectively; p<0-005).

Considering the healing type in relation to the
type of treatment, incompletely healed ulcer
patients still showed a higher ulcer recurrence rate
than completely healed ulcer patients in the two

0

o0o CH
.-* IH

3
Months

Fig. 4 Percentage cumulative ulcer recurrence in patients
with complete (CH) or incomplete (IH), regardless of
treatment. * cumulative recurrences (symptomatic +
asymptomatic) (p<OOO5).

subgroups on cimetidine (54% vs 17%, respectively;
p<0.O05) and on placebo (88% vs 54%, respect-
ively; p<O0.5) Figs. 5, 6). Moreover, in patients on
cimetidine, those with incompletely healed ulcers
showed a higher symptomatic ulcer recurrence rate
than those with completely healed ulcers (27% vs
7%, respectively; p<005) (Fig. 5), even if six out of
15 progressed to complete healing.

Sex, age, and duration of the disease did not
appear to significantly influence the frequency of
ulcer recurrence.
When all patients in the study were taken into

consideration, it was noted that smokers showed a
slightly higher, though not significant, ulcer recurr-
ence rate than non-smokers (55% vs 38%). Also
when the cimetidine treated patients were consi-
dered, there was no significant difference between
smokers and non-smokers (32% vs 26%). In the
placebo treated group, however, smokers did show
a significantly higher ulcer recurrence rate (47% vs
22%; p<0-05). This was still true in the subgroup
with incomplete healing on placebo (100% smokers
vs 57% non-smokers; p<0-05).

Discussion

Cimetidine doses of both 400 mg or 800 mg/day were
shown to be equally effective in previous trials on
maintenance treatment of duodenal ulcer.8 In this
study, we used an intermediary daily dosage of 600
mg, corresponding to half the dosage (1.2 g/day)
administered in the short term pretrial treatment.

Results from the present study confirm that, as
reported in similar studies,914 cimetidine is effective
in the prevention of ulcer recurrence. Both symp-
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Fig. 5 Percentage cumulative ulcer recurrence in patients
with complete (CH) or incomplete healing (IH), after
treatment with cimetidine. * overall recurrences
(symptomatic + asymptomatic) (p<OOO5). ** symptomatic
recurrences (up to five months) (p<OO5).
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Fig. 6 Percentage cumulative ulcer recurrence in patients
with complete (CH) or incomplete healing (IH) after
treatment with placebo. * overall recurrences (symptomatic
+ asymptomatic) (p<OOS).
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tomatic and asymptomatic ulcer recurrences are
significantly more frequent after placebo than cime-
tidine maintenance treatment. An additional result
of our study shows that, when no effective drug is
administered, smoking is a negative prognostic
factor in ulcer recurrence and that cimetidine
treatment, on the other hand, seems to reduce the
importance of this factor.
The above mentioned results indicate that

maintenance treatment can be useful in reducing
ulcer recurrence.
Independent of the type of follow up treatment,

however, when short term, full dosage treatment
should be discontinued and how to judge this is not
clearly established. The lack of standard criteria in
the endoscopic assessment of ulcer healing makes
the problem more complicated.

This may even lead to relevant variations in the
results of studies on the efficacy of ulcer healing
drugs. In a previous controlled study,6 concerning
the efficacy of cimetidine in the treatment of
duodenal ulcers, at a dose of 0-8 g/day for two-
months, healing of the ulcer crater was observed in
82% of patients treated with cimetidine and in 39%
of patients receiving placebo, the difference being
statistically significant (p<001). When only com-
plete healing, as described in this study, was
considered, however, values as low as 27% and
17%, respectively, were observed and the difference
was no longer statistically significant.
The definition of incomplete healing does not

refer to improvement or to a marked reduction in
the size of the ulcer crater, but, instead, indicates
the disappearance of the crater as well as the
persistence of residual, even minimal, areas of
mucosa not displaying complete epithelialisation.
Most of the time, these areas can only be recognised
by close, and therefore magnified, endoscopic
vision. Our definitions are comparable to those of
Sakita3 who, in 1972, described the two different
stages of gastric ulcer healing as red and white scars.

Incompletely healed lesions sometimes progress
to complete healing but, at other times, persist for
another four to eight weeks, with full dose treat-
ment. It is, therefore, not at all clear whether
incomplete healing should be considered as a
normal transitional phase leading to complete heal-
ing or whether it is a chronic stage of the disease, in
which the aggressive and defensive factors are
balanced. If the first hypothesis was the case, there
would be no reason to continue treatment at the full
dose as the healing would naturally progress towards
complete healing and, therefore, maintenance treat-
ment could be started. If, however, incomplete
healing refers to a slow repairing or resistant lesion,
then the full dose treatment should be continued.

Results from the present study seem to support
this latter hypothesis. In fact, patients with incom-
pletely healed ulcers showed a higher ulcer recur-
rence rate than those with completely healed ulcers.
Moreover, incomplete healing reduced the efficacy
of cimetidine treatment and increased the already
higher risk of ulcer recurrence in smokers treated
with placebo.

Despite the different test conditions, these results
seem to agree with those of Miyake et al, 1 who,
following the definitions of Sakita,3 observed a
significantly higher recurrence rate in cases with red
scar healing (incomplete healing) than in those with
white scar healing (complete healing), in their study
of gastric ulcer patients treated for six months with
sucralfate, and endoscopically controlled at two
month intervals for 18 months.

In conclusion, the data observed in our study
show that incomplete healing leads to a higher
duodenal ulcer recurrence rate compared with
complete healing. Perhaps, therefore, short term
treatment should not be discontinued until complete
endoscopic healing has been ascertained, and it is
suggested that a controlled trial of prolonged
treatment of incompletely healed ulcers is needed
versus no such prolonged treatment.

The authors wish to thank Mrs A de Rossi for
valuable technical assistance. This study was pre-
sented at the Spring Meeting of the British Society
of Gastroenterology, London, 1983 and published in
abstract form (Gut 1983; 24: A469).
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