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Fifty consecutive patients with non-ulcer dyspepsia and a Campylobacter associated
gastritis (CAG) were randomly assigned to treatment with colloidal bismuth subcitrate (CBS)
240 mg twice daily or placebo, according to a double blind study design. After the blind treatment an
'open' treatment with CBS was started in both groups. Twenty six patients treated with CBS showed
a significant reduction in colonisation with Campylobacter pyloni and a significant improvement in
the Whitehead gastritis score. No significant changes were recorded in twenty four patients treated
with placebo. After an additional course of CBS no further improvement in gastritis score was noted
but there was a further reduction in Campylobacter colonisation. CBS did not greatly alter
subjective complaints. Subjective complaints were improved in both treatment groups except for
nausea and meteorism that improved more in the CBS treated patients. This finding again questions
the clinical significance of gastritis and also casts doubt on the clinical relevance of therapeutical
measures aimed at eradication of C pylon.

SUMMARY

Reports on the presence of spiral bacteria in the
human stomach have appeared sporadically over the
last century.' Since the work of Marshall and
Warren, however, the possible pathogenetic significance of these organisms on type B (antral) gastritis
was appreciated,4 and was confirmed by other investigators.5` Campylobacter pylori is found in 98% of
patients with gastritis, in 80% of patients with gastric
ulcer and in 90% of patients with duodenal ulcers. In
patients with dyspeptic symptoms but normal gastric
histology C pylori has also been seen overlying the
mucosa but only in small numbers.' About one third
of patients referred for upper gastrointestinal endoscopy because of upper abdominal complaints
appear not to suffer from peptic ulcers, oesophagitis,
active duodenitis, or gastric carcinoma and therefore
by definition suffer from socalled non-ulcer dyspepsia. These patients constitute a heterogenous
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group for which at present no effective therapy is
available. It has been shown that more than half of
the patients with non-ulcer dyspepsia histologically
show an active chronic gastritis." It has been suggested that a Campylobacter associated gastritis
(CAG) may actually cause dyspeptic complaints."'
The question of whether Cpylori is of pathogenetic
significance for gastritis and non-ulcer dyspepsia
could be answered by using drugs that are active
against C pylori.
There are several in vitro studies on the susceptibility of C pylori for different drugs. C pylori
appeared to be susceptible for many antibiotics such
as ampicillin, erythromycin, gentamycin and ciprofloxacin, while being insensitive to sucralfate and
cimetidine in normal pharmacological dosages. In
addition C pylori appears to be sensitive to bismuth
preparations, such as colloidal bismuth subcitrate
(CBS) in low dosages. '' 15
We therefore decided to carry out a prospective
double blind placebo controlled trial in order
to evaluate the effect of CBS on Campylobacter
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associated gastritis in patients with non-ulcer
dyspepsia.
Methods
PATIENTS

One hundred and forty five consecutive patients
with upper abdominal complaints referred to the
endoscopy department for upper gastrointestinal
endoscopy were studied prospectively for the presence of Campylobacter associated gastritis. Patients
with gastric or duodenal ulcers, reflux oesophagitis,
active duodenitis, gastrectomy and carcinomas as
well as patients using non-steroidal anti-inflammatory drugs or antibiotics were excluded. In view of a
possible teratogenic effect and accumulation of the
drug pregnant women and patients with renal insufficiency were also excluded from participation.'`
Eighty six patients (59%) showed gastritis histologically with presence of C pylori proven by
histological examination and/or positive culture. Of
these 57 (66%) gave informed consent and entered
the study.
The 57 patients comprised of 30 men and 27
women, seven were excluded for the following
reasons: during revision two patients appeared to
have normal gastric histology at entry of the study,
five patients were not compliant with therapy, three
were taking CBS and two took placebo.
Fifty patients (27 men, 23 women, mean age 48
years, range 18-73) concluded the blind treatment,
34 patients gave informed consent for the open
treatment.
All patients were treated blindly with colloidal
bismuth subcitrate (CBS, De-Nol) 240 mg bid or
placebo during 28 days, subsequently they received
an open treatment with CBS 240 mg bid during
another 28 days. All preparations were provided by
Gist-Brocades Farmaca.
Patients were evaluated before treatment and
within 24-72 hours after discontinuation of the blind
as well as the open treatment. Evaluation consisted
of a standard history using a questionnaire including
present complaints, smoking habits, alcohol consumption, medication and family history for upper
abdominal complaints.
All patients were subjected to upper gastrointestinal endoscopy after being starved for at least eight
hours. Endoscopy was performed, without local
anaesthetic, using an Olympus GIF Q gastroscope
and biopsies were taken from the gastric antrum for
culture (1x) and histological examination (3x), and
from the gastric corpus for histological examination
(1 x).
The questionnaire was repeated and changes of
complaints were recorded. Besides overall assess-
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ment (unchanged, improved, worsened or disappeared) five dyspeptic symptoms (pain, heartburn,
nausea, burping and meteorism) were scored as
present, absent, diminished or increased. Examination of the containers returned by the patients
indicated compliance with treatment.
The study was approved by the medical ethics
committee of the University Hospital of Maastricht.
The X' test was used for statistical analysis.
HIS TO lOG Y

The biopsies were fixed in Bouin's fixative. Sections
were stained with haematoxylin and eosin for histological grading of gastritis according to a modified
Whitehead classification.' Grade 0: gastric histology
within normal limits; grade 1: slight increase of
mononuclear cells but within normal limits; grade 2:
increase of mononuclear cells, polymorphonuclear
cells present; grade 3: increase in mononuclear and
polymorphonuclear cells, polymorphonuclear cells
also invading the epithelium.
Biopsies showing features consistent with Whitehead grades 2 and 3 were considered to be showing
gastritis, whereas Whitchead grades 0 and I were
regarded as being within normal histological limits.
Change of histology from Whitehead grade 3 to grade
2 and from grade 3 or 2 to grade 1 or 0 was considered
as improvement or cure of gastritis respectively.
Sections for the histological detection of Campylobacter like organisms (CLO's) were stained with
a modified Giemsa stain.'` For semiquantitative
grading of presence of CLO the following criteria
were used: grade 0: no bacteria detected; grade 1:
sporadic bacteria observed; grade 2: many bacteria
seen in most microscopic fields at high power magnification (400x); and grade 3: clusters of microorganisms found in the superficial mucus layer in all
fields examined.
All biopsies were reviewed before final analysis.
The biopsies were studied by two pathologists without prior knowledge of clinical data.
MICROBIOLOGY

One biopsy was put in sterile saline 0.9o% and then
transported to the microbiology department for
culture. The biopsies were incubated on a blood agar
medium of 6% sheep blood under micro acrophilic
conditions (C02 10%, 02 5%), during five to seven
days at 37°C.
The culture was regarded as positive when the
typical colonies of C pylori were seen. If culture still
did not show growth after seven days it was regarded
negative.
If culture was positive and the histology failed to
show CLO's, the histological grading for presence of
CP was considered to be grade 1.1
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Table 3 Complaints at start of the trial

Results

The blind treatment was concluded by 50 patients, 26
received CBS (13 men, mean age 47 years, range
32-67, and 13 women, mean age 48 years, range
18-70) and 24 placebo (14 men, mean age 38 years,
range 22-73 and 10 women, mean age 57 years, range
38-65). Eighteen patients of the CBS group and 17
patients of the placebo group entered the additional
open treatment. The others refused further therapy
because of sufficient subjective improvement or
because of fear of repeated upper gastrointestinal
endoscopy.
At entry of the study there was no significant
difference in sex, age, subjective complaints, degree
of gastritis according to Whitehead or semiquantitative grading of C pylori presence between the CBS
and the placebo group (Tables 1, 2, and 3).
CBS AND GASTRITIS

In Table 1 the correlation between CBS or placebo
administration and gastritis score is shown. As can be
seen the percentage of patients with grade 3 gastritis
was reduced from 88 to 38 after 28 days of CBS,
whereas no further reduction was obtained after 56
Table 1 Gastritis score according to Whitehead
CBS group
grade 3
grade 2
grade 1
grade 0

n=26
start trial
23 (88%)
3 (12%)
0
0

n=26
n=18
28 days bismuth 56 days bismuth
10 (38%)
6 (33%)
7 (27%)
4 (22%)
9 (32%)
7'(39%)
0
1 (6%)

Placebo group
grade 3
grade 2
grade 1
grade

n=24
start trial
20 (83%)
4 (16%)
0
0
p- ns

n=24
28 days placebo
19 (79% )
4 (17%)
1 (4%)
0
p=-0.007

n= 16

28 days bismuth
l0 (65% )
2 (12%)
1 (6%)
3 (17%)
p= ns

Table 2 Semiquantitative presence of Campylobacter

pylori
CBS group
grade 2
grade 2
grade 1
grade t)

n=26
start trial
1) (38%)
13 (5()%)
3 (12%)
0

n=26
11=/8
28 days bismuth 56 days bismuth
3 (12%)
3 (12%)
1 (5%)
12 (46%)
7 (39%)
8 (30%o)
1) (56%)

n1=24

n=24
n=/16
28 days placebo 28 days bismuth
1 (6% )
12 (50%o)
8 (33%0)
7 (44%0)
4 (17%)
3 (19%)
t
5 (31%o)
p=-0)1
p=0-0()001

Placebo group start trial
13 (54%o)
grade 3
8 (33%0)
grade 2
3 (133%)
grade 1
0
grade0
p=ns

Bisrnuih grouip
Epigastric pain
Nausea
Vomiting
Duration complaints (yr)
1-6 months
1-4 weeks
Heartburn
Burping
Meteorism
Food intolerance
Appetite good

moderate
bad

Weight loss
Alcohol intake
Smoking

n =26

Placeho grouip
i =24

24 (92%)
18 (69%)
6 (24%)
15 (60%)
8 (32%)
2 (8%)
17 (65%)
19 (73%)
18 (69%)
9 (36%)
17 (68%)
1 (4%)
5 (20%)
9 (36%)
9 (36%)
7 (28%)

19 (79%)
13 (54%)
2 (9%)
14 (64%)
6 (27%)
2 (9%)
19 (69%)
17 (71%)
16 (67%)
16 (72%)
19 (86%)
1 (5%)
2 (9%)
4 (18%)
10 (45%)
10 (45%)

days. In contrast, after 28 days of placebo administration no effect on the percentage of patients with
grade 3 gastritis was observed. After 28 days of CBS
therapy, however, a significant reduction of grade 3
gastritis was noted. Figure 1 shows the changes in
histology of the individual patients.
Normalisaton of gastric histology occurred in nine
(35%) patients of the CBS group and in one (4%)
patient of the placebo group (p=002).
CBS AND C PYLORI PRESENCE

Table 2 shows the influence of CBS or placebo on the
presence of C pylori after 28 and 56 days of therapy
respectively. The percentage of patients with grade 3
presence was reduced from 38 at start of the therapy
to 12 after 28 days of CBS and a further reduction was
obtained after 56 days of therapy. No such effect was
found in patients given placebo treatment. Grade 3
presence was significantly reduced after the open
CBS treatment course in these patients. Figure 2
shows the changes of the individual patients.
In one patient of the CBS group endoscopy after
CBS revealed a small gastric ulcer located at the
angulus, this patient did not show any improvement
of gastritis score. After the additional course of CBS
it was healed. One patient of the placebo group
showed a duodenal ulcer after 28 days of placebo
therapy that healed after CBS.
CBS AND SYMPTOMS

As shown in Table 4 overall assessment of subjective
changes of complaints revealed improvement in half
of the patients given CBS, 30% recorded no change,
16% became free of complaints and one patient
noted worsening of his complaints as a result of the
peptic ulcer. Seventy one per cent of the patients
given placebo recorded improvement, whereas none
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Fig. 1 Changes in gastritis score after CBS and placebo treatment. Ist means after CBS and placebo treatment respectively,
2nd means after open treatment with CBS.
Placebo

CBS

Fig. 2

g

the placebo group.
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became free of complaints. The remainder noted no
change. There appeared to be no significant difference in overall assessment between both groups.
There was no significant difference between the five
symptoms that were recorded separately in both
groups. All symptoms showed the same improvement (Table 5). Figure 3, however, shows that the
percentual improvement of nausea and meteorism in
the CBS group was better.

Table 4 Subjective changes of complaints

Discussion
In the literature there are several reports on the effect
of bismuth on gastritis and Campylobacter pylori in
patients with non-ulcer dyspepsia.24 The results of
these studies show that there is a resolution of
gastritis after suppresson or eradication of C pylori.
The majority of these studies, however, failed to
provide exact information on inclusion criteria, standardisation of gastritis and C pylori scores.
In addition the best available data on the treatment
of Campylobacter associated gastritis, especially with
bismuth, have been based on non-controlled trials.s
Bismuth salts have two effects: they are bactericidal
for C pylori and they can protect the gastric mucosa
against erosive properties of alcohol and aspirin.
Bismuth may protect the mucosa from gastric acid
with subsequent resolution of gastritis with alteration
of the gastric milieu, which is unfavourable for
C pylori. Sucralfate has no bactericidal effects
on C pylori, and it has no beneficial effect on
histologically confirmed gastritis.26 This suggests that
it is the antimicrobial activity of bismuth that is
important. C pylori produces a protease which
undermines the integrity of the mucus layer. Therefore, because of its bactericidal effect bismuth may
have an indirect favourable effect on gastric mucosa."
McNulty et al reported on a double blind study of
bismuthsalicylate,21 77-8% of their patients receiving
bismuth were cleared of Cpylori after the treatment.
This clearance was accompanied with a significant
improvement of gastritis score.
The results of our study also show that CBS
effectively reduces C pylori colonisation of gastric
mucosa and significantly improves signs of gastritis.
Complete disappearance of the micro-organism, however, only occurred in a small number of patients,
which possibly explains the high percentage of recurrence reported in the literature.' " In addition we
showed a positive influence of administration of CBS
on subjective complaints which, however, largely
appeared to be the result of a placebo effect.
Two pertinent aspects of our observations deserve
special consideration. First, at day 28 a parallelism in
reduction of C pylori presence and gastritis scores
was seen in the CBS treated patients, suggestive of a

CBS group
improvement:
worsening:
no change:
no complaints:

28 days bismuth
13 (50%)
1 ( 4%)
8 (30%)
4 (16%)

Placebo group
improvement:
worsening:
no change:
no complaints:

28 days placebo
17 (71%)
0
7 (29%)
()
p=ns

Table 5 Changes in different complaints after treatment
Pain
CBS
Placebo
Nausea
CBS
Placebo
Heartburtn
CBS
Placebo
Burping
CBS
Placebo
Meteorism
CBS
Placebo

present
9 (35%)
8 (33% )

absent
9 (35%)
11 (46%)

diminished
8 (30%)
5 (21%) p=ns

6(23%)
7 (29%o)

19(73%)
14 (58o)

I (4%)
3 (13O) p= ns

6 (23%0)
8 (33%)

11 (42% )
9 (38%)

9 (35%)
7 (29%) p= ns

8 (31%)
7 (29% )

12 (46% )
12 (50%)

6 (23% )
5 (2l%) p= ns

7(27%)
12 (500%)

15(58%)
1(1 (42%)

4(15%)
2 (8%) p=ns

Present
Diminished
Absent

Pain

Nausea

bcbs

p=Placebo

Heartburn

Burping

Meteorism

Fig. 3 Percentual changes in complaints after treatment in
the CBS and the placebo group.
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causative role of Cpylori. Subsequent administration
of CBS, however, only resulted in further clearance
of C pylori and no further improvement of gastritis
scores was noted. It is conceivable that this discrepancy is the result of a longer period of time
necessary for resolution of all signs of inflammation.
It would, therefore, be interesting to evaluate gastric
biopsies for the presence of gastritis some time after
cessation of CBS treatment. On the other hand, the
findings can be satisfactorily explained on the basis of
the assumption that bacterial clearance and improvement of gastritis basically are two independent
processes. In this context it could be hypothesised
that Campylobacter associated gastritis is caused by
multiple aetiologic agents among which is C pylori.
Reduction of the impetus of C pylori would then
eliminate its contribution in the inflammatory response leaving the influence of inflammatory impeti
unaffected. Finally, it may be possible that the
remaining gastritis is the result of a small number of
C pylori still present after therapy, implying that
more effective therapy could cure all signs of gastritis.
In keeping with the findings in the literature we
found no significant effect of placebo therapy on
gastritis nor on Cpylori colonisation. A second point
of considerable concern raised by our data is that
there appeared to be no difference in improvement of
subjective complaints between CBS and placebo
treated patients. There are several conflicting studies
on the effect of bismuth on complaints in patients with
non-ulcer dyspepsia and Campylobacter associated
gastritis. Some authors observed significant reduction in several complaints,2224' whereas others
found no difference between Cpylori patients treated
with bismuth or placebo.2' As it is known from the
literature that asymptomatic subjects may show signs
of gastritis in their biopsies, we feel that the
discrepancy we observed between improvement of
Cpylori presence and gastritis scores effected by CBS
on the one hand, and the lack of a difference of CBS
on subjective complaints as compared with controls
on the other, is probably caused by a non-existent
direct relationship between gastritis and dyspepsia.
We conclude that CBS appears to be effective in
the elimination of C pylorn, diminishes the degree of
gastritis but has a positive effect on dyspeptic complaints which is largely the result of a placebo effect.
Our data once again question the clinical significance
of gastritis in relation to dyspeptic complaints and
also cast doubt on the clinical relevance of therapeutic measures aimed at eradication of Cpylori.
References
1 Docnges JL. Spirochetes in gastric glands of macacus
rhcsus and humans without dcfinitc history of rclated
discasc. Proc Soc Exp Biol Med 1938; 38: 536-8.

1211

2 Freedburg AS, Barron LE. The presence of spirochetes
in human gastric mucosa. Am]J Dig Dis 1940; 17: 443-5.
3 Steer HW. Colin-Jones DG. Mucosal changes in gastric
ulceration and their response to carbenoxolone sodium.
Gut 1975; 16: 594-7.
4 Marshall BJ, Warren JR. Unidentified curved bacilli in
the stomach of patients with gastritis and peptic ulceration. Lancet 1984; i: 1311-4.
5 Jones DM, Lessels AM, Eldridge J. Campylobacterlike organisms on the gastric mucosa: culture, histological and serological studies. J Clin Pathol 1984; 37:
1002-6.
6 Axon ATR. Campylobacter pyloridis, what role in
gastritis and peptic ulcer'? Br Med J 1986; 293: 772-3.
7 Rathbone BJ, Wyatt JI, Heatley RV. Campylobacter
pyloridis: a new factor in peptic ulcer disease. Gut 1986;
27: 635-41.
8 Loffeld RJLF, Potters HVPJ, Arends JW, Stobberingh
E, Flendrig JA, van Spreeuwel JP. Campylobacter
associated gastritis in patients with non-ulcer dyspepsia.
J Clin Pathol 1988; 41: 84-8.
9 Anonymous. Non-ulcer dyspepsia (editorial). Lancet
1986; i:1306-7.
10 Borody T, Daskaloupoulos G, Brandl S, Garrick J,
Hazell S. Dyspeptic symptoms improve following
eradication of gastric Campylobacter pyloridis.
Gastroenterology 1987.; 92: [Abstract 1324].
11 Andersen LP, Rothgart NP, Andreasen JJ, Kromann
H. Treatment of Campylobacter pyloridis in vitro and in
vivo. Proceedings of the 4tlh international workslhop on
Campylobacter infections (In press).
12 Czinn S, Can H, Aronoff S. Susceptibility of Campylobacter pyloridis to three macrolide antibiotics (erythromycin, roxathromycin [RU 28961] and CP 62993) and
rifampicin. Antimicrcob Agents Chiemothler 1986; 30:
328-9.
13 Goodwin CS, Blake P, Blincow E. The minimum
inhibitory and bactericidal concentrations of antibiotics
and antiulcer agents against Campylobacter pyloridis.
J A ntimicrob Chlemotlher 1986; 17: 309-14.
14 Lambert JR, Hansky J, Davidson A, Pinkard K,
Stockman K. Campylobacter-like organisms (CLO) in
vivo and vitro susceptibility to antimicrobial and anti
ulcer therapy. Gastr-oenterology 1986; 88: 1462.
15 McNulty CAM, Dent J, Wise R. Susceptibility of
clinical isolates of Campylobacter pyloridis to 11 antimicrobial agents. In: Pearson AD, Skirrow MB, Lior H,
Rowe B, eds. Campylobacter Ill. London: Public
Health Laboratory Service, 1985.
16 Arena JM, Drew RH. Poisoning. Chapter 7. Springfield, Illinois: C C Thomas, 1986.
17 Whitehead R. Mucosal biopsies of the gastrointestinal
tract. In: Bennington JL, ed. Major problems in patlhology. Philadelphia: W S Saunders, 1979: 15.
18 Potters HVPJ, Loffeld RJLF, Stobberingh E, van
Sprecuwel JP, Arends JW. Rapid staining of Campylobactcr pyloridis. Histopathology 1987; 11: 1223.
19 Lambert JR, Borromeo M, Korman MC, Hansky J,
Eaves ER. Effect of colloidal bismuth (De-Nol) on
healing and rclapse of duodenal ulccrs: role of Campylobacter pyloridis [Abstract 2t)9]. Gastroenterology 1987;
92: Suppl.

Gut: first published as 10.1136/gut.30.9.1206 on 1 September 1989. Downloaded from http://gut.bmj.com/ on June 25, 2022 by guest. Protected by copyright.

Campylobacter associated gastritis in patients with non-ulcer dyspepsia

Loffeld, Potters, Stobberingh, Flendrig, van Sprecuwel, and A rends

20 Rokkas T, Pursey C, Simmons NA, Filipe Ml, Sladen
GE. Non-ulcer dyspepsia and colloidal bismuth subcitratc therapy, the rolc of Campylobacter pyloridis

[Abstract 2131. Gastroentetrology 1987; 92: Suppl.
21 Hislop I, Glancy R, Armstrong J. Histological improvcment of active chronic gastritis in paticnts treated with
De-Nol. A ust N Zealand J Med 1984; 14: 907.
22 Lambert JR, Dunn KL, Turner H, Korman MC.
Effect on histological gastritis following eradication of
Campylobacter pyloridis. Gastroenterology 1986; 90:
1509.
23 Borody T, Hennessy W, Daskalopoulos G, Carrick J,
Hazell S. Double blind trial of Dc-Nol in non-ulccr
dyspcpsia associated with Campylobacter pyloridis
gastritis [Abstract 9191. Gasiroenterology 1987; 92:

27

28

29

Suppi.
24 Lambert JR, Borromco M, Korman MC, Hansky J.
Role of Campylobactcr pyloridis in non-ulcer dyspepsia:
a randomised controlled trial [Abstract 9181. Gastroenterology 1987; 92: Suppl.
25 Rauws EAJ, Langenberg W, Houthof HJ, Zanen HC,
Tytgat GNJ. Campylobactcr pyloridis associated
chronic active gastritis. Gastroenterology 1988; 94:
33-40.
26 Langenberg ML, Rauws EAJ, Schipper MEI, Widjojokosmo A, Tytgat GNJ, Rictra PJGM, Zanen HC. The
pathogenetic role of Campylobacter pyloridis studied by
attempts to eliminate these organisms. In: Pearson AB,

30

31
32

Skirrow MB, Lior H, Rowe B, cds. Campylohbacter Ill.
Proceedings of the third internationial wor-kslhol) on
Campylobacter infections. London: Public Health
Laboratory Servicc: 1985.
Slomiany BL, Bilski J, Munty UL, et al. Campylobacter pyloridis degrades mucin and undermines gastric
mucosal integrity. Gastroenterology 1987; 92: 1645.
McNulty CAM, Geanty JC, Crump B, et al. Campylobacter pyloridis and associated gastritis: investigator
blind placebo controlled trial of bismuth-salicylatc and
crythromycine cthylsuccinate. Br Med J 1986; 293;
645-9.
Langenberg W, Rauws EAJ, Houthoff HJ, Oudbier J,
Tytgat GNJ, Zanen HC. Follow-up of C pyloridis
associated gastritis (CPG) after treatment with amoxycillin and/or colloidal bismuthsubcitrate. Proceedings of
thle 4th international workshlop on C'ampylohacter infections 1987 (In press).
Hui WM, Lam SK, Chau PY, et al. Persistence of
Campylobacter pyloridis despite healing of duodenal
ulcer and improvement of accompanying duodenitis and
gastritis. Dig Dis Sci 1987; 32: 1255-60.
Borody T, Carrick J, Hazell SL. Symptoms improvc
after the eradication of gastric Campylobacter pyloridis.
Med J A ust 1987; 146: 450-1.
KreuningJ, Bosman FT, Kuiper G, Wal AM, Lindeman
J. Gastric and duodenal mucosa in healthy individuals.
J Clin Pathol 1978; 31: 69-77.

Gut: first published as 10.1136/gut.30.9.1206 on 1 September 1989. Downloaded from http://gut.bmj.com/ on June 25, 2022 by guest. Protected by copyright.

1212

