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Abstract Epidemiological and pathophysiological studies, as well as clinical trials, at-
tempting to identify a relationship betweételicobacter pyloriinfection and
non-ulcer dyspepsia (NUD), or a subset of NUD, have produced inconsistent and
confusing results. While it is possible thétpylori eradication may be beneficial
for symptom relief in a small proportion of patients, routtepylori testing and
treatment in documented NUD is not currently widely accepted. Despite the lack
of convincing evidence, the Europeldelicobacter pyloriStudy Group, an Asian
Pacific Consensus Meeting, the American Digestive Health Foundation and the
American Gastroenterology Association have all recommended considéring
pylori eradication in patients with NUD on a patient-by-patient basis. Recently,
large prospective, randomised, double-blind, controlled clinical trials applying
highly effective antimicrobial therapy have been conducted with 12 months
follow-up. Although these well-designed studies have reached differing conclu-
sions, the results have been largely negativ@ylori eradication therapy in NUD
will fail to relieve symptoms in most patients in the long term.

The current international definition of dyspep- versial. Recent clinical trials have shed new light
sia is ‘persistent or recurrent pain or discomforton this topic.
centred in the upper abdomen’, and excludes those
with predominant heartbur? The prevalence of 1. Epidemiological and
dyspepsia in the general population is approxi- Pathophysiological Studies
mately 25% if predominant reflux symptoms are
excluded?:3] Non-ulcer or functional dyspepsia  H. pylori infection is present in 30 to 60% of
(NUD) is defined as at least a 3-month history of patients with NUD in Western countri€3 Where-

dyspepsia where there is no evidence of pepti@S SOme investigators have reported a higher prev-

ulcer, oesophagitis, cancer or any other definite?!€Nc€ ofH. pylori in patients with NUD than in

. : . controls, others have found no difference in the
structural or biochemical explanation for the pa-

o prevalence between the 2 groups, or even a higher
tients sympto.ms. Although NUD, accounts fpr up prevalence in the control4! In one of the few true
to 60% of patients presenting with dyspepsia, thepopulation-based studies, Bernersen dflgber-

pathogenesis remains uncléat* Helicobacter  5rmed endoscopy on 309 patients with dyspepsia
pylori infection has been established to be a majorand 310 controls in a Norwegian population, and
cause of peptic ulcer disease and gastric adenocafound that 48% of individuals with dyspepsia had
cinomal®>6l However, the association betweeh  H. pylori compared with 36% of the controls. The
pylori infection and NUD continues to be contro- prevalence was 53 and 35%, respectively, in pa-
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tients with NUD and controls who had totally nor- gastric emptying and antral hypomotili#! Stud-
mal endoscopic findings, and this was a significanties on the relationship betweéh pylori infection
difference. In contrast, in a Dutch working popula- and gastrointestinal motility have produced contro-
tion, Schlemper et @#] reported that antH. pylori  versial result$3413-151Some studies have shown
immunoglobulin (I9)G antibodies were present in that loss of gastric phase Il of the migrating motor
25% of individuals with NUD and 29% of those complex (MMC) is more likely inH. pylori-posi-
without. A meta-analysis of pooled data ¢h tive patients than ifd.pylori-negative individuals
pylori prevalence rates in patients with dyspepsiawith NUD.24141In contrast, others have shown a
and controls demonstrated a higher prevalence ofegative association betweeh pylori infection

H. pylori infection in patients with NUD, with a and delayed gastric motility, while the majority
rate difference of 23% [95% confidence interval have found that gastric emptying is not linked to
(CI) 13 to 32%] for an odds ratio of 2.3 (95% CI H. pylori infection[3411.13.1517Recently, it has
1.9-2.7)1 Although superficially this appears to Peen shown thad. pyloriinfection does not influ-
support the hypothesis thidt pylori plays arolein ~ €Nce gastric accommodatiéfil While one study
the pathogenesis of NUD, many of the studies in-réPorted thati. pylori infection was associated
cluded enrolled only small numbers of individuals, With gastric hypersensitivity to mechanical disten-

and the results obtained were often not adjusted fofion in patients with NUD;®! others have found
age, socioeconomic status, race and country ofhatH. pyloriinfection was notassociated with sig-
origin which can confound any association wh n|f|ca3n4tli/9 lower proximal l%astrlc sensory thresh-
pylori. Moreover, the definition of dyspepsia var- olds2#1% Holtmann et al!*l suggested that low-
ied markedly among the different studies and manyer_ed duoqlenal sensory fa_bnormallt_les in NUD
used serology alone. Therefore, patients with pep-mIght be Ilnked_toH. p)_/lorl _mfectlon Ina small
tic ulcer disease may have contaminated the re:su_bgroup_ of patients W!th higH. pylori titres but .
sults. t_h|s remains to be _conflr_med. Overall, an associa-
A number of investigators have attempted to tion k_Jetween the infection anc_i abnormahges of
identify whether certain individual symptoms, or ggf;gﬁswgéor or sensory function in NUD is not
clusters of symptoms, are linkedkb pylori infec- '
tion in patients with NUD347-11] Most studies
have failed to identify a link between any individ-
ual symptom andH. pylori infection, while the It has been proposed thathf. pyloriis a cause
results of positive studies have been totally incon-of NUD, then eradication ofi. pylori should lead
sistent®411] |n addition, studies have failed to to resolution of the symptoni¥’! Over the past 15
demonstrate any difference in the prevalence ofyears, effective antH. pylori treatment regimens
H. pylori infection among individuals with ulcer- Nnave been developed and used to test this hypoth-
like symptoms and those with reflux-like or dys- €Sis in patients with NUD.
motility-like symptoms8-10 although these find-
ings may be explained by the fact that the symptom
classifications applied have been inconsist&tt.
Overall, itappears that there is no definite symptom  Monotherapy is essentially ineffective in eradi-
profile which identifiesH. pylori-positive NUD. cating H. pylori infection, and early reports of
The pathophysiology of NUD may include dis- the relatively high efficacy of some dual therapies
ordered motor function (e.g. delayed gastric emp-(e.g. omeprazole plus amoxicillin or clarithro-
tying), altered visceral sensation, altered intestino-mycin) have not been reproducidfd! The combi-
gastric reflexes and gastric acid dysregulatfdn. nation of a bismuth compound (preferably colloi-
Up to 50% of all patients with NUD have delayed dal bismuth subcitrate), metronidazole and either a

2. Clinical Trials

2.1 Regimens Commonly Used in the
Eradication of H. pylori Infection
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tetracycline or amoxicillin was recommended in verse effects. The eradication rates with omep-
19901221 A bismuth regimen with tetracycline ap- razole plus amoxicillin and metronidazole or clar-
pears to be superior to amoxicillin, with mean erad-ithromycin 250mg were 79 and 84%, respectively.
ication rates of 94 and 73%, respectivéRl.The A subsequent study (MACHE¥! showed that pri-
efficacy of bismuth-based triple therapy is deter- mary resistance to metronidazole (which is now
mined by 3 major factors: complian&é] treat- common) and clarithromycin (rare) was associated
ment duration and the prevalence of metronidazolewvith treatment failure, but an eradication rate of
resistance in the populatid#:24-261Although this ~ 76% for metronidazole-resistant strains was still
regimen is very effective in metronidazole-sensi- reached when a regimen containing omeprazole
tive strains, its efficacy decreases substantiallyplus clarithromycin and metronidazole was used.
when the strain is resistant to metronidazole. Based herefore, 1-week triple therapy with omeprazole,
on pooled data from the literature, an eradicationclarithromycin 500mg and amoxicillin or metroni-
rate of 93% can be achieved with metronidazole-dazole represents the regimen of choice in eradi-
sensitive strains. For resistant strains, the poole@tingH. pyloriinfection in Europe and Australia.

rate has been 47 and 76%, respectively, for the 1-
week and 2-week regimeffd] 2.2 Assessment of Symptom Improvement
Although bismuth-based triple therapy is effec-  After H. Pylori Eradication in Adults
tive, itis cumbersome and is associated with a high - L . o
Early clinical trials inH. pylori-positive pa-

rate of adverse effects. Subsequently, proton pumpg. . . .
L . ients with NUD produced quite conflicting re-
inhibitor (PP1)-based triple therapy has been devel- 20 0 .

7 . - sults[29 [n 1994 Talley? analysed 16 published
oped, consisting of a PPl and either amoxicillin

lus a nitroimidazole (metronidazole or tinidazole) trials; 8 reported that antit. pylori therapy was
P . ) o ' efficacious and 8 failed to detect a statistically sig-
or clarithromycin plus a nitroimidazole, or amox-

o ; . . nificant benefit. However, there were methodolog-
icillin plus clarithromycinl27-31 Both metronida- g

| d tinidazol b d with ianif ical limitations in all of these studies, including
;oee:jnﬁ tini azo e(;fgn eiJ]sel W'(tj outany S|gkn| “nonrandomisation, non-placebo-control, lack of
icant difference in efficacif!! Alow dose, 1-wee blinding, application of inadequate outcome meas-
triple therapy with a PPI, clarithromycin and a

o " - < ures, failure to eradicate infection and follow-up
nitroimidazole, originally proposed by Bazzoli et patients after therapy, and inadequate study power.

al. Bl is highly effective. However, decreased ef- Laheij et all33! in a meta-analysis reported that

ficacy for metronidazole-resistant strains has alsosymptoms improved in 73% of the patients who
been observed!2°32)An international, randomised, pecameH. pylori-negative and in 45% of those

double-blind, placebo-controlled study, the MACH1 yjth persistent infection. If eradication bf pylori

(Metronidazole, Amoxicillin, ClarithromycinH.  fajled, symptoms only improved for a short period
pylori, 1-week therapy) study, was conducted toof time, but wherH. pylori was eradicated, symp-
compare different 1-week trlple therapié@. In tom improvement was more pro]ong@a]_ How-
this study, 787 patients were randomised to receivesver, only a minority of the studies identified in the
omeprazole 20mg twice daily, in combination with Jiterature could be included in this analysis for
either placebo or 2 of the following antimicrobial technical reasons and hence the results are poten-
agents twice daily: metronidazole 400mg, amoxi- tially biased.

cillin 1g, and clarithromycin 250mg or 500mg. It Clinical trials carried out between 1994 and
was demonstrated that the regimens with omep-1997 applied more effective therapy (double or tri-
razole plus metronidazole and clarithromycin (both ple regimens) for eradication &f. pyloriinfection,
250mg and 500mg), or omeprazole plus amoxi-and included relatively long term follow-up, but
cillin and clarithromycin (500mg only), achieved the results have still been mixé#4°! (table ). Elta
eradication rates of over 90%, with minimal ad- et all3 treated botHH. pylori-postive and -nega-
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Table I. Effect of randomised, controlled H. pylori eradication therapy on symptoms in patients with non-ulcer dyspepsia with at least 6 months
follow-up

Study No. of Symptom Treatment regimen Follow-up period Symptom relief®

patients  measure (months) treatment vs control H. pylori-negative

vs H. pylori-positive

Sheuetal.,® 41 Not validated CBS + MTZ+AMO 12 Not reported 6.610 0.8 vs 6.4 to
1996 vs Ha blocker 3.6°°
Lazzaroniet 41 Not validated CBS+MTZvsCBS 6 Not reported 19.5t0 7.6 vs17.8
al.,[“9 1996 + placebo to 8.3"
Gilvarry et 100 ‘Dublin scores’ CBS+MTZ+TETvs 12 Not reported 13.7t08.4 vs12.9
al.,38 1997 validated CBS + placebo to 10.71
Blum et al.“Y 328 Likert scale OME +AMO +CLR 12 27 vs 21° 31 vs 26%°
1998 validated vs OME 3.2t01.7 vs 3.3t0 1.8°
Talley et 275 Likert scale OME + AMO + CLR 12 24 vs 22%° 29 vs 21%°
al.,“4 1999 validated vs placebo
McColl et 308 Glasgow score  OME + MTZ +AMO 12 21 vs 7%% Not reported
al.,[*3 1998 validated (or TET) vs OME 11.4t05.4 vs 11.5 t0 6.2°

a Symptom relief is represented by either a decrease in the symptom scores from pre-treatment to the follow-up end, or the rate (%) of
symptom relief at the follow-up.

b Comparison between patients with H. pylori eradicated and control group.

¢ The difference between groups is not statistically significant.

AMO = amoxicillin; CBS = colloidal bismuth subcitrate; CLR = clarithromycin; MTZ = metronidazole; OME = omeprazole; TET = tetracycline;

tp<0.05 fp<0.01.

tive patients with NUD with a double therapy and cantreduction in symptoms 1 year after completing
a mean follow-up of 34 months. They found that triple therapy3”! This finding was confirmed in a
there was no difference in improvement of epigas-later prospective, double-blind study carried out by
tric pain between the 2 groups, and between pathe same grouff8! However, the positive results
tients with and without eradication &f. pylori.34  were based on an analysis of symptom subgroups
However, this study was not blinded or placebo-and not anintention-to-treat analysis; overall, there
controlled, and only antral biopsies were used foractually appeared to be no benefit. In a Taiwanese
histological detection of the infection, which may randomised, H receptor antagonist-controlled
have resulted in a false-positive eradication rate.study, patients who haHl. pylori eradicated had
Schutze et af°! observed that symptom improve- significantly greater symptom improvement com-
ment was independent bff. pylori status after dual pared with those who received an Bintagonist 2
therapy with clarithromycin and ranitidine, and months after therapy and this improvement persist-
symptoms returned both in patients with persistented for 12 month&39 Another randomised, double-
H. pylori infection and in those remaining free of blind and placebo-controlled study from Italy
infection 1 year after the treatment. Again, this showed that symptoms improved at 8 weeks both
study was not blinded or placebo-controlled. In ain patients with and without eradication, but at 24
preliminary well conducted, albeit small, trial from weeks a continuous improvement of symptoms in
Canada,H. pylori-infected patients with NUD patients with eradication and a worsening of symp-
were randomised to triple therapy or placebo. Notoms in patients with persistent infection was ob-
significant difference in symptom improvement served; symptom improvement was not associated
was found over the 6 months of follow-U5! In  with ulcer-like or dysmotility-like symptomg9l
contrast, a cohort study from Ireland showed thatBoth the Taiwanese and Italian studies applied ar-
whereas in the short term symptoms improved inbitrary outcome measures and included only very
patients with and without eradication &f pylori, small numbers of patients. The conclusions drawn
patients cured of the infection did show a signifi- by the positive studies described in this section

O Adis International Limited. All rights reserved. Drugs 1999 Nov; 58 (5)
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were all based on a per protocol analysis (table ). 14 7
Therefore, it is unclear whether the conclusions
would hold true if an intention-to-treatment analy-
sis had been performed (table I).

Recently, 3 well-designed clinical trials have
been published, but controversy continge$3!
(table I). A prospective, randomised, double-blind
and multicentre trial [Omeprazole plus Clarithro-
mycin and Amoxicillin effect one Year after treat-
ment (OCAY) study] of 328 patients with NUD
showed that the relief of dyspeptic symptoms 12
months after treatment was similar in patients
recen_mg_ a week OT tr|ple therapy (pmeprazole, baseline and 12 months after treatment with triple therapy (om-
amoxicillin and clarithromycin) and in those re- eprazole, amoxycillin and metronidazole; OAM) or with omep-
ceiving a week of omeprazole (2\75 21%)[411 razole alone in patients with non-ulcer dyspepsia. Data adapted
There was no significant difference in the change'™™ Mecell etal®
of mean symptom scores between the 2 groups
at different periods of follow-up after treatment persistent infectid?! (table 1). On the other hand,
(fig. 1). Moreover, symptom relief was similar in in a single centre randomised, placebo-controlled
patients who hadH. pylori eradicated and those trial carried out in Scotland, 21% of patients re-
with persistent infection (31%s26%)!“1 AlImost  ceiving triple therapy for a week (omeprazole and
identical results were obtained in another random-metronidazole plus amoxicillin or tetracycline) re-
ised, double-blind, placebo-controlled and multi- ported an arbitrary score of 0 or 1 on the Glasgow
centre trial [Optimal Regimen Curételicobacter ~ Dyspepsia Severity Score (GDSS) at 1 year com-
Induced Dyspepsia (ORCHID study)], which pared with 7% of patients who had received om-
showed that there was no significant difference ineprazole alone for a weé#é! The low placebo re-
symptom relief between patients receiving triple sponse in this study might be explained by the high
therapy and those receiving placebo, and betweeackground rate of duodenal ulcer disease in this

patients withH. pylori eradication and those with population. Moreover, when the mean GDSS 1
year after treatment was compared, there appeared

to be no statistically significant difference in symp-
tom improvement between the 2 groifgs(table

, fig. 2). In addition, all 3 studies showed that erad-
ication ofH. pylori did not improve quality of life

in patients with NUD.

—— OAM
Omeprazole

12 H

10 1

Mean scores

12
Time of follow-up after treatment (months)

Fig. 2. Mean scores (Glasgow Dyspepsia Severity Score) at

—— OAC
Omeprazole

2.3 Assessment of Gastric Dysmotility After
H. Pylori Eradication in Adults

Mean symptom scores

0 T T T T 1
1 12

Time of follow-up after treatment (months)

Quist et all*4 found no difference in the dura-
tion of phase | and Il of the MMC betweelA.
pylori-positive and negative patients with NUD,

Fig. 1. Mean Symptom Scores (Likert Scale) at baseline and 1,
3, 6, 9, and 12 months after treatment with triple therapy (om-
eprazole, amoxycillin and clarithromycin; OAC) or with om-
eprazole alone in patients with non-ulcer dyspepsia. Data
adapted from Blum et al.]

O Adis International Limited. All rights reserved.

although both groups were different from normal
controls. However, they observed that eradication
of H. pylori infection normalised the duration of
MMC phased44 Similarly, Murakami et all6!

Drugs 1999 Nov; 58 (5)
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demonstrated that gastric emptying was signifi-course of triple therapy improved symptoms sig-
cantly prolonged in the patients with NUD com- nificantly in children with pain regardless &i.
pared with healthy controls, but there was no pylori eradication, and there was no difference in
difference in gastric emptying betweéh pylori-  symptom improvement between those patients
positive and negative patients. In patients with with H. pylori eradication (30/47) and those with-
eradicated infection and disappearance of sympeout (6/9) 6 months after therapy. Both studies were
toms, delayed gastric emptying significantly im- limited, being non-randomised, non-placebo con-

proved. However, these studies have the samerolled and non-blinded. Therefore, the roletdf

methodological limitations as earlier studies re-
garding the effect of eradication ¢f. pylori on
symptoms including nonrandomisation, lack of a
placebo-control, lack of blinding, and small sample
size. Whereas these findings suggest bhatylori
infection could be responsible for altered motility
in patients with NUD in some individuals, better
studies are required to draw a convincing conclu-
sion.

2.4 Assessment of Symptom Improvement
After H. Pylori Infection in Children with
Non-Ulcer Dyspepsia or Recurrent
Abdominal Pain

Recurrent abdominal pain (RAP), defined as at
least 3 separate pain episodes over a 3-mont
period severe enough to interfere with normal ac-
tivities, affects 10 to 15% of children and adoles-
cents!345 Worldwide, H. pylori infection is pres-
ent in 10 to 58% of children with RAPS471 Early
studies regarding the effectHf pylori eradication

on the symptoms in children have produced con-
flicting results. Whereas some studies reported

symptom relief afteH. pylori eradicatioff8:49),
others reported no symptom relief at &@#>1More
recently, Heldenberg et &) evaluated 80 patients
with RAP; 43 hadH. pylori infection and 37 were
free of the infection. They treated th¢. pylori-
positive children with triple therapy. Two months

after treatment, they observed that all patients

cured ofH. pylori became symptom free, while
those with persistent infection remained symptom-
atic. Eight months after therapy, all patients who
received eradication treatment were asymptomatic
while 28 of 37 patients originally negative fét.
pylori infection continued to report RAP. On the
other hand, Cucchiara et &f! reported that a

O Adis International Limited. All rights reserved.

)

pylori in symptomatic children without ulcer dis-
ease remains unclear.

3. Hypothesis

The literature remains inconsistent, which may
reflect the fact that the patients with dyspepsia are
heterogeneous. We offer the following hypothesis
to tie together the positive and negative studies.
H. pylori infection is naturally acquired and spon-
taneously eliminated, mainly in childhod@! It is
possible that in childrentd. pylori infection can
induce changes in gastric function (e.g. visceral
hypersensitivity) because the chronic inflamma-
tion can alter a more plastic nervous systéthin
most individuals this becomes irreversitiid. If
further physiological derangements occur or cer-
tain environmental factors are encountered, then
NUD can arise. As the physiological changes are
usually permanent, dyspeptic symptoms in patients
with NUD which originally resulted frontl. pylori
infection will not be influenced by the elimination
of the infectionl*-42lHowever, a very small group
of patients with NUD may still respond to antimi-
crobial therapy because the visceral afferent dys-
function is eventually reversible with full healing
of the inflammatory focus. This group of patients
may be those with a shorter history of symptoms,
but it may take years for the gastritis to fully heal
and hence for symptoms to resol¢g.It has been
impossible to clearly pick out these individuals
with the sample sizes enrolled to date and the lack
of very long term follow-up.

4. Conclusions and Comments

The role ofH. pylori in NUD has not been
established. Despite the paucity of evidence, the
EuropeanHelicobacter pyloriStudy Group has

Drugs 1999 Nov; 58 (5)
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recommended therapy be considered in patients
with NUD who have no other obvious cause for ;¢
their symptomg2°! An Asian Pacific Consensus
Meeting, the American Digestive Health Founda-

tion and the American Gastroenterology Associa- 17.

tion have reached similar conclusidh%>8 While

it is still possible thatd. pylori may be responsible 4
for symptoms in a small proportion of patients,
there is convincing evidence that most patients will 9
not obtain symptom relief aftél. pylori eradica-
tion at least a year later.

20.
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