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ABSTRACT

This randomised double blind placebo controlled study evaluated the effectiveness of colloidal bismuth subcifrate (CBS), ampicillin
and their combination in the ireatment of Helicobacter Pylori in non-uicer dyspepsia (NUD) and assessed if elimination of this
organismis associated with improvement of gastritis and the symptoms. F orty-eight NUD patients with H. pylori and histologic gastritis
were randomly allocated to one of the three regimens for 28 days. Symptoms were assessed before and after treatment. Forty-three
patients completed the triol. Repeat endoscopy within 48 hours of completing treatment showed suppression of H. pylori in 6 of 7
patienis (85.7%) on combined therapy and one of 8 patients (12.5%) on CBS therapy (p=0.0205). There was no suppression of the
bacteria in patients treated with ampicillin. Repeat endoscopy performed 2 weeks after completing treatment showed suppression of
H. pyloriin 3 of 7 patients (42.9%) on combined therapy and none in the other two groups. Patients on combined therapy who had
suppression of H. pylori, 48 hours or 2 weeks after completing treatment were noted to have historical improvement of their gastritis
(p=0.0001 and p=0.05 respectively). This was also associated with improvement of symploms in these patients.
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INFTRODUCTION
Department of Pharmacology Bismuth compounds were introduced in medicine in the 18th
Universiti Kebangsaan Malaysia century. They were first advocated for the treatment of dys-
Jalan Raja Muda Abdul Aziz epsia by Chambers in England and Kussmau] in Germany'".
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ey are being evaluated for their antibacterial activity against

M I Nafeeza, MBBS Helicol.)acter pylori®, an organiSI:n associated .wilh duodenal
Trainee Lecturer/PhD studem ulcerations and non-ulcer dyspepsia®. H. pylori, a gram nega-

tive spiral organism was first isolated from the gastric mucosa
M M Shahimi, PhD ) in 1982, and is almost always present in patients with histo-
Associate Professor/PhD Supervisor logical gastritis but rarely on nosmal mucosa®. It has been
Department of Medicine suggested by Marshall et ai to have a pathogenic role in gastri-
Universiti Kebangsaan Malaysia tis™,

Non-uleer dyspepsia (NUD} is a symptom complex of un-
certain etiology . In Malaysia NUD is a common diagnosis in
patients investigated for dyspepsia® and about a third are as-
I M Sood, MRCP sociated with H. pylori®. The significance of this association
Lecturer & Gastroenterologist and the benefits from treatment are still doubtful. In this study,
we evaluated the efficacy of different treatment regimens in
eliminating H. pylori from the gastric mucosa and determined
if elimination was associated with histological or symptomatic
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METHODS
H Ahmad, M Surg .
Lecturer Patients
Forty-eight NUD patients with confirmed H. pylori infection
Department of Pathology 23 mal £ age 42 18-70
Universiti Kebangsaan Malaysia (23 males, 25 females, mean age 42.3 years, range 18-70 years)
participated in the trial over a period of 18 months. These
M R Isa, DCP patients were chosen from patients who had symptoms of dys-
Lecturer pepsia and required endoscopic examination. Dyspepsia was
Department of Microbiology defined as upper abdominal pain or dlsf:omfort, heartburn, nau-
Universiti Kebangsaan Malaysia sea, vomiting or other symptoms considered to be referable to
the proximal alimentary tract™.
F Jamal, MRC (Path) Non-ulcer dyspepsia (NUD) was defined as dyspepsia

Associate Professor where clinical evaluation and basic laboratory tests failed to

. reveal any obvious structural cause for the symptoms and in
Y Suboh, Dip Lab Tech

Laboratory Technologist which endoscopy was normal or there was visual evidence of
non-erosive gastritis or non-erosive ducdenitis™,
Correspondence to: Dr M I Nafeeza Patients with esophageal ulcers, reflux esophagitis, cancer

of the esophagus, gastric and dueodenal uicer disease,
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gastrectomy and cancer of the stomach or duodenum were
excluded. Patients with a history of biliary disease were ex-
cluded but ultrasound was net done to confirm or detect such
in any patient. Patients who had recent treatment (4 weeks
prior to endoscopy) with nonsteroidal anti-inflammatory drugs
(NSAIDs), antibiotics, corticosteroids, or patients who were
pregnant, lactating, or had liver or kidney impairment were
also excluded.

Informed written consent was oblained from all patients.
The study was approved by the Ethical Committee of the Fac-
ulty of Medicine, Universiti Kebangsaan Malaysia.

Study Design

Patients with dyspepsia for 3 months or more and in whom H.
pylori and histological gastritis was detected in the antrum
qualified for the trial. They were given a symptom assessment
sheet which they were required to fill for 14 consecutive days
before treatment began. The symptom sheet inquired about the
presence of epigastric pain, flatulence and post-prandial belch-
ing. Presence of a symptom within a day was given a score of
1. The symptom scores were added for each patient giving a
possible score ranging from 0 to 14 for each symptom. Pa-
tients were randomised to receive one of the three treatment
regimens that is (a) CBS (two tablets twice daily ie 480 mg)
for 28 days and ampicillin (2 capsules four times/day ie 2000
mg) for the first 10 days of treatment, (b) CBS for 28 days
and placebo maiched to ampicillin for the first 10 days of
treatment and (¢} ampicillin for the first 10 days of treatment
and placebo matched to CBS for 28 days. Blindness was also
preserved by providing all three regimens in identical dispens-
ing envelops with similar instructions. All medications were
dispensed by the UKM dispensary unit. Patients were allowed
to take gelusil for symptom relief throughout the trial and
were asked to record the number of gelusil tablets consumed 2
weeks before and after treatmeni. Patients who required
NS AIDs, antibiotics or H, antagonist anytime during the trial
were excluded .

Side effects were assessed 2 weeks after commencement
of treatment. At the follow-up visit patients were given a sec-
ond similar symptom assessment sheet to fill for 14 consecu-
tive days until the end of treatment. Patients were divided into
two groups; in one group repeat biopsy was done within 48
hours of completing treatment and the other, 2 weeks after
treatment. Failure to detect the organism within 48 hours or 2
weeks after completion of treatment was considered as sup-
pression of the bacteria. At endescopy, biopsies were taken
from the prepyloric antral mucesa, body and duodenal bulb for
histopathological examination. When the mucosa appeared
inflammed, the specimens were taken from the red areas, oth-
erwise any part of the mucosa. The biopsy forceps was washed
in saline in between biopsies at different sites from the same
patient. After each patient the biopsy forceps was sterilized
with glutaraidehyde and then rinsed with saline. Endoscopies
were done by three gastroenterologists.

Histopathology
Hematoxylin and eosin staining was used 1o study the gastric
mucosal biopsy section for gastritis and H. pylori, In cases
where presence of the organism was doubtful, Warthin-Starry
stain was used for confirmation. The presence of H. pylori and
histological gastritis refers to the antrum. Antral gastritis (AG)
was graded from 0 to 3 according to the modified Whitehead
classification™. The same histopathologist whe was blinded 10
the type of treatment the patient had received, examined the
slides before and after treatment.

Of the 197 patients with non-ulcer dyspepsia that were
screened, 66 (33.5%) were H. pylori positive. All patients in
whom H. pylori was detected in the antrum also had histologi-
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cal gastritis of this region. Forty-eight of the 66 H. pylori
patients qualified and agreed to enter the trial.

Statistical Analysis

Results were expressed as mean (S.E.M.). The t-test, Chi-square
test with Yates correction and Wilcoxon's rank-sum tests were
used appropriately. A p value of less than or equal to 0.05 was
considered significant.

RESULTS
Forty-three patients completed the trial. One patient on com-
bined therapy developed rashes. Two patients on monotherapy
with CBS were excluded, one due to non-compliance and
the other chose not to continue with the trial as he felt his
flatulence worsened on commencement of treatment. Two
patients (one on combined therapy and the other on ampicillin)
did not come for repeat endoscopy and were not contactable.
Of the 43 patients who completed the trial, 14 were treated
with combined therapy; 14 with CBS and 15 with ampicillin,
There was ne significant difference among the patients in the
three groups wilh respect to age, sex, race, grades of H. pylori
infection, grades of pastritis and symptoms before treatment
(Table 1).

Table I - Characteristics of 43 patients
randomised into 3 treatment groups.

. Groups Statistical
Characieristics ..
CBS & significance
ampicitlin CBS Ampicillin
Patiems {n) 14 14 15 NS
*Age (years) 48.1 372 3189 NS
4.7%) (3.61) (3.28)
Sex (M:F) 8:6 69 77 NS
Race (M:C:1) L6 2:12:2 0:10:3 NS
*Symptom score 110.3 88.3 88.7 NS
(6.68) {31.46) (21.3%
*Duration of 7.9 6.4 7.6 NS
symptoms({days) {1.93) {1.70} (£.97)
* Antacid 24.6 20.7 297 NS
consumption 2.7) (3.6) (4.0)
(1abler)
*Grades of 2.07 2.40 2.50 NS
infection 0.22) (0.19) (0.17)
*Grades of 1.93 2.0 2.07 NS
pastritis {0.07) 040} (0.03)

Race (M:C:1) - Race (Malays : Chinese : Indians)
NS - Not significant,
* Figures expressed as mean (SEM).

Patients in all treatment group had H. pylori and histological gastritis in
their antrum. and had experienced dyspepsia for at least 3 months.

Elimination of H. pylori with Treatment

All patients were positive for H. pylori before treatment. When
gastric mucosal biopsies were studied within 48 hours of com-
pleting treatment, the combined therapy succeeded in suppressing
H. pylori in 6 of 7 patients (85.7%), whilst therapy with CBS
suppressed H. pylori  in one of 8 patients (12.5%) (Table II). The
combined therapy was found to have a significantly better HP
suppression rate compared to the latter (x?=5.37, p=0.0205).
Ampicillin did not suppress H. pylori from any of the 7 patients
treated with it.

In the group of patients assessed 2 weeks after completing
treatment the combined therapy succeeded in suppressing H.
pylori in 3 of 7 patients (42.9%) (Table III). In contrast, H.
pylori persisted in patients treated with the other two regi-
mens (Table IID.



Table I - Detection of H. pylori in the antrom and assess-
ment of antral gastritis (AG) in three treatment groups
within 48 hours of completing treatment.

Treaiment No. of AG before treatment vs
Groups H. pylori -ve after treatment
patients( %) Mean (SEM}

* CBS & 6{85.7) 1.86{0.14) vs 0,86 (0.14)
Ampicillin
(n=7}

* *CBS 1{12.3) 2.0(0.1)vs 1.5 (0.1}
{n=8)
Ampicitlin 0 2.0 (0.22) vs 2.29 (0.81)
(=T

L CBS & Ampicillin: supression more effective 1han CBS alone: p=0.0205;

AG of whole group improved: p=0.0038: AG H, pylori negaive patiens
improved: p=0.0001

L) CBS: AG of all patients improved significantly: p=0.03

Table 111 - Detection of H. pylori in the antrum and
assessment of antral gastritis (AG) in 3 treatment
groups 2 weeks after completing treatment.

Treatment No. of AG before treatment vs
Groups H. pylori -ve after trearment
patients Mean (SEM)
*CBS & 3(42.9%) 2.0 (0) vs 1.43 (0.30)
Ampicillin
(n=7)
CBS 0 2.2 (0.17) vs 2.0 (0.26)
(n=6}
Ampicillin 0 2.0(0) vs 1.88 (0.2%)
(n=8)

L3 CBS & Ampicillin: more effeciive in suppressing H. pyieir; AG of H. pylori
negative patients improved: p=0.05.

Histological Response
Patients in all treatment groups had microscopic evidence of
antral gastritis before starting treatment.

The Combined Therapy Group
Overall, of the 14 patients treated with combined therapy, 9
were H. pylori free and had improvements of their histologi-
cal antral gastritis (Table IV). The rest of the patients who
remained positive for the H. pylori had no significant improve-
ment of their histological gastritis.

The histological gastritis of 7 patients studied within 48
hours of completing treatment improved significantly
{p=0.0038) after completion of treatment (Table II). One of
these 7 patients (14%) had complete morphological restoration
of the gastric histology and 5 (71%) had significant improve-
ment. The only patient whose gastritis remained unchanged
was the one with persistent infection .

In patients assessed 2 weeks after completing treatment
there was significant improvement of the gastritis in 3 patients
who were freed of the organism (p=0.05) (Table 1II) . How-
ever when patients who remained H. pylori positive were in-
cluded, no significant improvement in the gastritis was noted
(p=0.10) .

The CBS Group

There was significant improvement of the gastritis in all pa-
tients assessed within 48 hours of completing treatment (p=0.03)
(Table ). Despite this significant improvement H. pylori was
suppressed only in one of 8 patients, In those assessed 2 weeks
after completion of treaiment, there was no significant im-
provement of their gastritis (p=0.61) (Table 11T} .

The Ampicillin Group
There were no significant improvement of the gastritis in all
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patients in this group, whether assessed within 48 hours
{p=0.17) or 2 weeks after completing treatment (p=0.6) (Ta-
bles II and I0T).

Symptomatic Response

In all patients, symptomatic response was evaluated by com-
paring various parameters 2 weeks before and 2 weeks after
starting treatment. The three parameters which were used to
gauge the symptomatic response in patients eliminated of H.
pylori or not {whether 48 hours or 2 weeks after treatment)
were symptom scores, antacid consumption and the number of
pain-free days.

Symptom Score
Patients on combined therapy and in whom H. pylori were
eliminated had significant improvements in the severity of
epigastric pain, flatulence and belching. Patients with per-
sistent infection had improvement of flatulence only (Table V).
Patients treated with CBS experienced improvements in
flatulence and epigastric pain but belching persisted with no
significant improvement (Table V).
There was ne improvements of all the three symptoms in
patients treated with ampicillin (Table V).

Antacid Consumption

Patients in all treatment groups had comparable antacid con-
sumption before trial (Table I). In the combined therapy group
the mean number of gelusil tablets consumed by patients who
were eliminated of H. pylori was 20.0 (6.67) before treatment
vs 4.0 (1.33) after treatment (p=0.003). For patients who con-
tinued to have the organism afler treatment, the mean number
of gelusil tablets consumed was 32.80 (3.87) vs 16.8 (7.62)
after treatment (p=0.343).

Table 1V - Assessinent of antral gastritis (AG) in
patients freed of H. pylori after treatment.

Treatment AG before treatment vs
Groups aftes reatment Mean (SEM}
* CBS & Ampicillin *2.0(0) vs 0,78 (0.15)

(n=14) (n=%)
CBS 20vs 1.0
{n=14) (n=1)
Ampicillin no. H. pylori free patients
(n=3)

£l CBS & Ampicillin: Sagnificamt improvement of AG in all H. pylori negative
patients; p < 0.05.

Table V - Mean symptoms scores of
patients on different treatments

Before treatment vs after treatment

Treatment Mean (SEM)

Epigastric pain Flatulence Belching
CBS & 4.89 (0.82) vs 633 (0.93)vs | 11.01 (1.09) vs
Ampicillin *().89 (0.26) *1.22 (041 *1.56 (0.77)
{HP -ve)
{n=9)
CBS & 134 {113 vs 76 (250 vs| 52 (24h)vs
Ampicillin 98 (2.2% 50 (2.24) 3.2 (27D
(HP +ve)
(n=5)
CBS 10.8 (2.38) vs 5.1 (142 vs 3.8 {ld4byvs
(n=14) *6.3  (1.85) 25 (1.18) 1.9 {0.88)
Ampiciltin 81 (1.35)vs 32 (1.13)vs 5.5 (L56)vs
(n=15) 74 (1.23) 32 (13D 6.5 (1.82)

Significans improvement of all three sympioms in H. pylori -ve patienis on combination
therapy. Duration of symptoms among the threc groups were comparable {Table 1).

*p <0.01
**p <005



The mean number of gelusil 1ablets consumed by the pa-
tients on CBS reduced significantly after treatment (p=0.0007).
In contrast, patients treated with ampicillin had no significant
change in their antacid consumption (p=0.101).

Number of Pain-free Days

In the combined therapy group the mean number of pain-free
days experienced by patients eliminated of H. pylori was 5.44
(1.81) before treatment vs 9.70 (3.26) after treatment {p=0.003).
However, patients with persistence of the organism did not
show such a benefit (p=0.089).

The mean number of pain-free days in patients on CBS
also increased significantly from 3.14 (0.99) before treatment
vs 8.0 (1.20) after reatment {p=0.0007).

The number of pain-free days in patients treated with
ampicillin did not change significantly before and after treat-
ment (p=0.2948).

DISCUSSION

In this study we found the combined therapy to be the most
effective regimen in suppressing H. pylori in the gastric mucosa
of patients with NUD. A high suppression rate obtained with
treatment combining CBS and an antibiotic has also been re-
ported by other investigators®®, The suppression rate achieved
was much higher within 48 hours (85.7%) compared 10 2 weeks
after completing treatment (42.9%). The time interval between
the end of treatment and repeat biopsy is an important factor
when evaluating the effectiveness of treatmem, Patients as-
sessed soon after completion of treatment show a higher
suppression rate but this would not truly reflect the actual
elimination rate of H. pylori.

The other 1wo regimens were ineffective. The low sup-
pression rate obtained with CBS therapy were in discordance
with previous studies which achieved 83.3% suppression rate!'®
as opposed to our 12.5% . This may be due to the longer
period of treatment administered by the investigator.

Treatment with ampicillin failed te suppress H. pylori from
any patients. A study by Glupczynski et al initially indicated
that amoxycillin administered as monotherapy was effective in
achieving a 91% clearance rate but unfortunately the relapse
rate after 14 days of completion of treatment was 100%®. The
author attributed the relapse to incomplete eliminatien and per-
sistence of the organism in the gastric mucosa, thus allowing
the organism to proliferate once treatment has stopped. In our
study of patients treated with ampicillin and CBS placebo,
when repeat biopsy was done at 48 hours and 2 weeks after
treatment it would actually be about three to five weeks con-
secutively after the course of ampicillin as ampicillin was given
only for the first 10 days of treatment and here the organisms
persisted in all the patients, This supports the above
finding which shows that monotherapy with an antibiotic is
ineffective.

All patients in whom H. pylori were suppressed had im-
proved gastric histology whilst that of patients with persist-
ence of the organism remained unchanged. At 48 hours, in the
CBS treated group, there was a significant improvement in the
mean AG score when all the patients were considered but this
significance did not hold true if the H. pylori negative patient
was excluded. Nevertheless, in the CBS treated group, it is not
surprising to find seme patients with improvement of AG des-
pite persistence of the organism as CBS is known to exen
cyloprotective and anti-inflammatory actions on the gastric
mucosa® ' 12, 1t is not entirely clear 1o what extent the anti-
bacterial activity and the local effects of bismuth contribute to
the efficacy in treating gastritis. However in the combination
therapy group, it was quite clear that suppression of H. pylori
was associated with improvement of AG and persistence of it
lacks such improvement. This strenghtened the possibility of a
pathogenic role for H. pylori causing gastric inflammation.
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This finding is similar to that observed by other investiga-
tors®™™% Ampicillin, unlike bismuth, does not have any direct
effects on the gastric mucosa. Hence, the absence of improve-
ment of gastritis in the ampicillin treated patients which re-
mained positive for the organism.

The outcome of this trial suggests that an initial antibjotic
therapy aided by CBS is required to wipe the majority of the
bacterial population present at the beginning of therapy. Con-
linuing the administration of CBS after cessation of antibiotic
therapy helps to clear residual bacteria present on the gastric
mucosa whilst restoring normal gastric histology which isprob-
ably achieved through an interplay of both factors - the bacie-
ricidal actions and the direct effects of CBS. From this study,
it is also clear that CBS alone is not adequale to suppress the
bacteria and the improvements of gastritis in patients with
persistence of H. pylori is a consequence of its direct local
effects but whether or not this improvement is long lasting or
otherwise is unknown. In an effort to study if eradication of H.
pylori improves gastritis, it is perhaps better to employ agents
devoid of direct effects on the gastric mucosa.

We also found that patients in the combined therapy group
and the CBS group achieved good symptomatic responses. On
the whole the combined therapy group experienced significant
symptom relief. However it is interesting to note that patients
cleared of the bacteria had a greater reduction in symptom
score, consumed less antacid and had increased nmumber of
pain-free days after treatment. This was experienced to a lesser
extent by the patients with persistent infection. This observa-
tion suggests that to a certain degree H. pylori may be respon-
sible for the symptoms of dyspepsia.

-Although the bactertal suppression rate was low in the
CBS group these patients also had a significant improvement
of some symptoms. Here again the direct effects of bismuth
could be respensible. Bismuth compounds have been known
10 be effective in allevialing symploms of dyspepsia by their
ability to bind to mucus glycoproteins and may reduce acid
attack on the mucosa”*'®, This could account for the improve-
ment of symptoms te some degree in patients with persistent
infection.

The bactericidal action of CBS against H. pylori in vive
has previously been demonstrated®, Despite this, eradication
rates achieved with it is poor. Data from different studies show
that a 4-week course of CBS eradicates H, pylori in only 20%
of indjviduals™. A successful therapeutic agent would be one
that is able to kill all the organisms present in the gastric
mucosa, thus minimising relapses due to recrudescence. This
would be pessible if the bactericidal agent is able to reach all
areas colenised by the organism. A detailed study on the dis-
tribution and localisation of CBS in the gastric mucosa may
provide us some answers. However, studies on the
pharmaceckinetics of CBS in the gastric mucosa is limited. It
has been shown that CBS is taken up by the antral and fundal
mucosa but it was not within the aims of the study to show the
distribution of CBS within the gastric mucosa™. An electron
microscopy study by Coghill et al™ suggests that CBS does
not penetrate the mucus bartier of the stomach as opposed to
the findings of other investigators!"™'®_ It may be possible that
organisms deep within the gasiric crypts are spared from the
bactericidal action of CBS. Hence, a thorough investigation of
the localisation of CBS throughout the mwucosal surface is
needed.

CONCLUSION

In conclusion, our study supports the evidence that H. pylori is
a pathogen causing histologic gastritis in NUD. Clearly, elimi-
nation of H. pylori results in resolution or improvement of
histologic gastritis whereas persistent infection results in per-
sistent inflammation. A short term combination therapy is suc-



cessful in suppressing H. pylori with associated improvement
of gastritis but these effects may not be long lasting. In our
community, NUD is a common cause of discomfort and there
would be considerable impact if elimination of H. pylori brings
relief to even a small proportion of our NUD patients.
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