REVIEW
ANAZKOIMHXH

Helicobacter pylori first step eradication
therapy. Is it really so simple?
A critical review

Helicobacter pylori (Hp) has been incriminated in many peptic lesions,
over recent years. The eradication of Hp is therefore crucial and effec-
tive treatment is considered that with a high eradication yield and a low
resistance rate outcome. Combined first step therapies with an antise-
cretory component and two antibiotics are currently employed to meet
the above criteria. The antisecretory component should be a proton pump
inhibitor (PP or ranitidine bismuth citrate (RBC) prescribed twice daily.
Among the antibiotics clarithromycin (CLA) forms the basis of current
treatment schemes, usually in combination with amoxycillin (AMO) or
metronidazole (MET). The duration of treatment is between seven and
ten days. Patient compliance or Hp strains resistant to antibiotics influ-
ence the Hp eradication yield. Primary or secondary resistance mainly to
MET and less frequently to CLA are important causes of treatment fail-
ure. In areas with high MET resistance, physicians can overcome the prob-
lem through prescribing either the RBC based regimen (RBC+CLA+MET)
or the combination of PPI, CLA and AMO or finally the bismuth based
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quadruple therapy.

1. INTRODUCTION

Helicobacter pylori (Hp) has been implicated in the
physical history of peptic ulcer (PU) disease, gastritis,
carcinoma and low grade mucosal associated lymphoid
tissue (MALT) lymphoma. According to the consensus
of recent years, any Hp eradication regimen should
achieve an eradication rate yield of over 80% on an
intention to treat basis (ITT). It also needs to be tolerat-
ed as well as possible by the patient, to have the least
possible side effects and, if possible, induce no second-
ary resistance, in order to be effective.’-3

Over the last years many therapeutic regimens for
Hp eradication treatment have been applied in Europe
and the United States, but not all of them meet the
above criteria and in practice only 50% of primary care
physicians and gastroenterologists choose regimens with
high effectiveness.# Hp eradication therapy has been
proved cost effective, especially in PU disease; the less
hospital readmission there is, the greater are the inpa-
tient costs saved. In the United States the eradication of
Hp has been associated with significant cost savings
(8537 compared to treatment with omeprazole, OME)
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alone and $837 compared to ranitidine in the first year)
and this is getting greater over time.®> In addition, re-
bleeding of a PU becomes less probable after effective
treatment has been completed.®

The aim of this review is to present the first step of
Hp eradication therapy. Additionally, comment is made
on factors that influence Hp eradication, such as drug
dosage, treatment duration, medication side effects, de-
mographics and underlying disease, with special focus

on the issue of Hp resistance.

2. COMBINED THERAPY AGAINST H. PYLORI

In clinical practice, monotherapies are no longer used,
because of a low eradication rate yield and high resist-
ance rates. Thus, Hp eradication therapy is based on a
combination of antibiotics. So far in the United States,
the Food and Drug Administration (FDA) has approved
only therapeutic schemes containing lansoprazole (LAN)
as the proton pump inhibitor (PPI) twice daily, plus
amoxycillin (AMO) plus clarithromycin (CLA) in a two-

week scheme, as meeting the consensus criteria.” On the
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other hand, the European Helicobacter Pylori Study Group
(Maastricht 1) has suggested the following schemes to

meet the necessary criteria, all administered for seven days.?

a. PPI bd., plus metronidazole (MET), 400 mg b.d./
tinidazole (TIN), 250 mg b.d., plus CLA 250 mg b.d.

b. PPI bd., plus AMO 1 g bd,, plus CLA 500 mg bd.
(advisable when MET resistance is likely)

c. PPI bd. plus AMO 500 mg t.id., plus MET, 400 mg
tid. (advisable when CLA resistance is likely).

In accordance with the above consensus, the ideal
first step therapy is a triple scheme with two antibiotics
and an antisecretory component. A two antibiotics regi-
men is superior to a single antibiotic, even if increased
to three times a day, probably due to their synergistic
effect.” However, OME 40 mg b.d. + AMO 500 mg b.d.
+ MET 400 mg has a low eradication rate yield (only
75.8%, on ITT analysis), according to the metronida-
zole, amoxuycillin, clarithromycin, H. pyvlori, 1 week ther-
apy (MACH 1) study?® Additionally, in a United King-
dom/Ireland multicenter study, combination of LAN 30
mg bd. + AMO 1 g bd. + MET 500 mg b.d. achieves
similar results.” MET resistance in Greece is high, over
50%, meaning that this scheme should be applyed cau-
tiously. If a particular antibiotic is known to be associat-
ed with a high pretherapeutic resistance rate, it would
be better to be replaced by anotherone.

Among those antibiotics used, CLA constitutes the
basis of eradication therapy. A summary of triple eradi-
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cation schemes based on CLA is shown in table 1. The
optimal dose is 500 mg b.d., which seems more effective
than 250 mg b.d. on both ITT (88.3% vs 86.7%) and
PP analysis respectively (89.5% vs 86.6%) (P<0.0001).7°
The proposed scheme is depicted in figure 1 where
CLA could be combined with either AMO or MET. A
combination of AMO plus CLA may have an additive
outcome because the eradication result is that of two
dual co-administered therapies. Synergy is the possible
mechanism in schemes in which MET is involved.?? Oth-
er authors used ornidazole (ORN) or TIN instead of
MET with comparable eradication rates.’? The antisecre-
tory part of medication should be either a PPI or rani-
tidine bismuth citrate (RBC). Thus the PPI could be
either OME or LAN or the pantoprazole (PAN) or the
recently introduced rabeprazole (RAB).%13-16

In a recent meta-analysis, the combination of OME
20 mg bd. + CLA 500 mg bd. + AMO 1 g b.d. seems
superior to LAN 30 mg b.d. + CLA 500 mg b.d. + AMO
1 g bd. or PAN 40 mg bd. + CLA 500 mg bd. + AMO
1 g bd. (82.7% vs 76.8% vs 76.7%),’? but this is based
on pooling data and is not a comparative study. With
regard to which of the PPIs is the most effective the
evidence is inconclusive, but when OME is the PPI com-
ponent, MET seems to be superior to AMO with regard
to the eradication rate (86% vs 79%).!” Finally, in the
classic MACH 1 study no statistical difference was ob-
served between AMO and MET (90.6% vs 89.7%) re-

garding the eradication rate.

Table 1. Summary of data with 1 week clarithromycin triple eradication therapy.

Regimen No of treatment ITT (%) Range (%)
arms n/N
RBC+CLA+AMO 9 427/521 82 39-94
OME+CLA+AMO 51  2886/3489 827 50-98
LAN+CLA+AMO 23 975/1270 76.8 24-92
PAN+CLA+AMO 11 541/705 76.7 24-92
RBC+CLA+MET 10 702/791 88.7 82-98
OME+CLA+MET 42  2003/2414 83 45-100
LAN+CLA+MET 17 801/924 86.7 68-100
PAN+CLA+MET 10 673/806 835 63-100
RBC+CLA+TIN 4 165/198 833 73-91
OME+CLA+TIN 27  1289/1496 86.2 54-97
LAN+CLA+TIN 5 225/293 76.8 55-93
PAN+CLA+TIN 1 48/56 85.7 -

AMO: Amoxycillin; CLA: Clarithromycin; LAN: Lansoprazole; MET: Metronidazole; OME: Omeprazole; PAN: Pantoprazole; RBC: Ranitidine bismuth citrate; TIN: Tinidazole;

ITT: Intention to treat. Adapted from Pipkin et al’?
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PPI: Proton pump inhibitor; AMO: Amoxycillin; CLA: Clarithro-
mycin; MET: Metronidazole; RBC: Ranitidine bismuth citrate; TIN:
Tinidazole; ORN: Ornidazole

Figure 1. Helicobacter pylori triple scheme eradication therapy.

RBC in a one-week regimen is another effective op-
tion, particularly when there are Hp strains resistant to
MET prior to therapy. RBC 400 mg b.d. + CLA 500 mg
bd. + AMO 1 g bd or MET 500 mg b.d. are two other
possible options, and on ITT analysis the eradication
rates are 82% and 88.7%, respectively’? (tab. 1). A sig-
nificant superiority of effectiveness of the RBC+CLA+ni-
troimidazole over the RBC+CLA+AMO scheme has been
reported.’® There have been few studies comparing PPIs
with RBC, none suggesting statistically significant effec-
tiveness of the former over the latter. A few years ago
comparison of RAN 400 mg b.d. + CLA 500 mg bd. +
MET 500 mg b.d. with OME 20 mg b.d. + CLA 500 mg
b.d. + MET 500 mg b.d. showed the first scheme supe-
rior to the second with regard to Hp eradication, on an
ITT analysis (87% vs 52%) (P<0.003).7° However, in a
recent meta-analysis no significant effectiveness of RBC
over PPIs has been shown,?’ although in areas with a
known high MET resistance, the RBC schemes are es-
pecially beneficial (tab. 1).

3. FACTORS WHICH INFLUENCE
H. PYLORI ERADICATION THERAPY

There are many factors affecting the final optimal
therapeutic result the most important of which are pa-
tient compliance and bacterial resistance against antibi-
otics.?? Patient compliance depends on duration of ther-
apy, side effects of medication and total daily pills number.
Interestingly, an underlying lesion such as PU presents a
different eradication outcome compared to non-ulcer
dyspepsia (NUD).?? Demographic factors also play a role
and social factors such as smoking, alcohol consumption

and food habits may also affect the outcome.??
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3.1. Dosage

A few years ago, it was proposed that shorter courses
of OME, in a dose of only 20 mg a day plus CLA plus
MET, could be as efficacious against H. pylori, as longer
duration courses.? However a recent meta-analysis re-
ports that OME 20 mg b.d. is superior to 20 mg o.d.
and the same seems to apply to LAN 30 mg b.d. vs
0.d.?> PAN is recommended at a dose of 40 mg b.d.,?
RAB at 20 mg b.d.?* and ranitidine bismuth salts at 400
mg b.d.”? There are many options, with regard to the
antibiotics which can be used, among which, AMO 1 g
b.d., CLA 500 mg b.d., MET 500 mg b.d. in Greece or
400 mg b.d. elsewhere, seem to be the most effica-
cious.”? TIN or ORN, 500 b.d., can be substituted for

MET, providing similar eradication rate yield.?3%

3.2. Duration

Bazzoli has suggested a seven-day regimen? but the
FDA has so far approved the two weeks scheme. It should
not be forgotten that the longer the duration of therapy,
the poorer the patient compliance is.?” Lamouliatte on
the other hand has suggested that eradication rates would
be higher if duration of therapy was increased from sev-
en to ten days.?® Although many physicians prefer the
short course, the optimal treatment duration is still to be
found and it is necessary to balance between the optimal

therapy duration and the patient compliance.

3.3. Side effects

In general, side effects of treatment are mild, as re-
ported in the majority of studies. The most common are
diarrhea or loose stools, taste disturbances, headache,
nausea, abnormal liver function tests, black tongue or
black feces. Only a very small percentage of patients
(2.5%) discontinued treatment because of side effects.8%1727
Among patients who discontinued, diarrhea was the most
common reason. Some rare side effects have also been
reported including disturbances of cardiac rhythm, heart
failure, pneumonia, gastrointestinal tract carcinoma. How-
ever, these side effects have been considered unrelated to
the study treatment by the treating clinicians.

3.4. Demographic factors

Several studies have shown that different ethnic groups
in the same country, present different eradication rates
on the same treatment. For example, the Turkish popu-

lation in Germany presented poor eradication efficacy
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on ITT analysis, of only 60% of that of the native pop-
ulation,*® which means that either Hp strains with differ-
ent virulence exist or the host immune factors do not
act in the same way among different ethnic groups.
Another explanation is that ethnic groups may present
variable Cag A (+) strains prevalence, as well as primary
antibiotic resistance.

3.5. The underlying lesion

In various studies, the Hp eradication rate is consid-
ered to be around 80% for PU patients. However, the
rates vary between patients with gastric or duodenal
ulcer or NUD. Patients with duodenal ulcer present higher
Hp eradication rates than patients suffering from gastric
ulcer or NUD?? although at this point there seems to be
a controversy, as some studies suggest high efficacy of
the triple scheme for patients with gastric ulcer or
NUD.?%2 A possible explanation could be obscure PUs
among patients in the studies. A recent meta-analysis
suggests that eradication of Hp is higher in PU than
NUD only if the 7-day PPI based triple regimen is ap-
plied. The 7-day RBC based triple scheme provides equal
effectiveness.?? Cytotoxin associated gene A (+) (Cag
A), vacuolating cytotoxin A (Vac A) s1 strains are more
susceptible to eradication treatment, than Cag A (-), Vac
A s2.3334 Among gastritis typer, pangastritis and antrum
predominant gastritis present more favorable eradica-
tion result compared with lymphoid follicular one.??

3.6. Resistance

Primary and secondary resistance of Hp to antibiot-
ics appears to be the major reason for treatment failure.

Primary resistance is resistance that exists before treat-

Table 2. PPI-CLA-MET/TIN: Metronidazole resistance impact.
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ment and secondary resistance of Hp to antibiotics is
defined as that acquired post-treatment. Among the
antibiotics currently in use, MET and CLA are of prima-
ry concern, because of the resistance developed to them.
No primary or secondary resistance of Hp to AMO has
so far been observed. The prevalence of MET resistance
in Europe is increasing and varies between countries
from 7% to 49% while in Greece, primary MET resist-
ance is over 50%%* and in Asia and Central Africa is as
high as 84%.3¢ Therapeutic schemes with MET achieve
only a 57% eradication rate when primary MET resist-
ance preexists whereas in MET sensitive patients the
rate is 98%.%° The MACH 2 study has reported similar
results.?? If primary resistance to both MET and CLA
exist the results of eradication therapy are impressively
negative, the score rate being zero.?>% The effect of MET
resistance on eradication outcome, as part of a triple
scheme PPI+CLA+MET, has been studied extensively, but
there is still heterogeneity in results as shown in table
2.1629.36-41 In order to estimate MET resistance in vitro,
various antibiotic susceptibility tests have been applied
that are not similar¥? and may partly explain these re-
sults, along with the lack of uniformity in study design.

The role of the MACH 2 study?’ in elucidating the
impact of OME and Hp resistance on treatment out-
come has been outstanding. According to this study,
MET resistance can be overcome, by replacing MET
with AMO in the triple regimen therapy. Another point
of this study is that the addition of OME 20 mg daily to
the therapeutic scheme reduces primary resistance and
may decrease the risk of secondary resistance, com-
pared with schemes containing only two antibiotics. The
explanation is that OME provides the optimal pH for

antibiotics to become more potent.#?

Study Regimen N Antibiotic MET MET
susceptibility test sensitivity resistance

Peitz et al®’ OME+CLA+MET 7 87 E-test 100  (49/49) 816 (31/38)
Bazzoli et al® OME+CLA+TIN 7 22 E-test 100  (18/18) 75 (3/4)
UK/Ireland?® LAN+CLA+MET 7 78 E-test 945  (69/73) 76  (19/25)
Buckley et al* OME+CLA+MET 7* 84 Agar dilution 98.2 (55/56) 571 (16/28)
Georgopoulos et al®’ OME+CLA+MET 7** 41 Agar dilution 100 (24/24) 583 (10/17)
Lerang et al¥ OME+CLA+MET 10 64 E-test 94 (45/48) 94 (17/18)
MACH 2% OME+CLA+MET 7 114 Agar dilution 95  (77/81) 76  (25/33)
Kist et al* PAN+CLA+MET 7, 14 188 E-test 90 (115/128) 74 (40/60)

*OME: 20 mg x 1, **CLA: 500 mg x 2

CLA: Clarithromycin; LAN: Lansoprazole; MET: Metronidazole; OME: Omeprazole; PAN: Pantoprazole; TIN: Tinidazole
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There are limited data regarding secondary MET re-
sistance in the literature. According to the MACH 2
study, resistance is higher in a regimen with no OME
involvement?’ but the number of these patients in the
study was low and the results not statistically significant.
It is interesting that MET resistance induces secondary
CLA resistance as shown in figure 2. In accordance to
this histogram, in Greece where the MET resistance rate
is about 50%, the acquired CLA resistance is expected
to be around 15%. Comparing Greek and Irish studies
with similar MET resistance rates (fig. 3), it can be seen
that it is crucial to employ double CLA dosage, 500 mg,
to overcome the acquired CLA resistance.

If the local rate of MET resistance is high or there are
patients with possible MET resistant strains, then schemes
containing a PPI+CLA+AMO, or RBC instead of PPI, or
quadruple schemes should be applied. A few studies
have examined the effect of primary antibiotic resistance
on the efficacy of RBC-based triple therapies
(RBC+CLA+MET). It is suggested that the dual mode of
action of RBC, as well as the strong synergism with CLA
may help to overcome antibiotic resistance.?4# In cases
of resistance to both CLA and MET there are two op-
tions. The first is Hp culture testing with in vitro antibiotic
sensitivity.! The second is application of quadruple schemes,
such as PPl+bismuth salts+MET+tetracycline, which are
not influenced to the same extend, by MET resistance.
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Figure 2. Metronidazole resistance and acquisition of secondary clarithro-
mycin resistance. The postulated eradication rates are calculated on the
basis that 98.2% of metronidazole-sensitive strains and 57.1% of metroni-
dazole-resistant strains are eradicated. Adapted from Buckley et al.*
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However, the quadruple scheme should be reserved as

the final option in cases of Hp eradication failure.#4”

Primary CLA resistance, which has a low prevalence
in Europe, does not contribute significantly to treatment
failure of the triple scheme OME 20 mg o.d. + CLA 250
mg bd. + MET 400 mg b.d.* An uncontrolled Spanish
study showed that CLA resistance significantly impaired
the effectiveness of the combination of LAN+AMO+CLA.#
The 80% efficacy goal would be difficult to be achieved
in areas with high (>10%) primary CLA resistance if the
currently recommended PPI-triple therapies are em-
ployed.#! In the MACH 2 study the overall primary re-
sistance was low (3%). Secondary resistance to CLA
does develop in patients treated with PPI+CLA+AMO
or MET, formerly sensitive to the above antibiotics, but
is still low (7-9%), when AMO cotherapy is used and
the dosage of CLA is 1 g a day#’ Specifically CLA
resistance develops post-treatment due to MET, in areas
with high MET resistance.®® This is potentially worrying,
because it leads to dual resistance and ultimately to a
low eradication rate yield. To date, no data have been
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Figure 3. Impact of clarithromycin dosage on secondary clarithromycin
resistance. Comparison of two studies. Adapted from Buckley et al®
and Georgopoulos et al.* OC250M: Omeprazole+Clarithromycin 250
mg+Metronidazole. OC500M: Omeprazole+Clarithromycin 500
mg+Metronidazole.
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reported with regard to resistance of the scheme

RBC+CLA+AMO.

4. CONCLUSIONS

Triple schemes containing PPI or RBC+CLA+AMO
or MET are necessary to achieve high eradication rates.

The optimal treatment duration with the triple regimen
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of PPI+CLA+AMO is still to be determined (7 days or
longer). Side effects of triple schemes are mild and do
not affect the compliance of patients. Hp is eradicated
more easily in PU than in NUD lesions. Resistance to
the antibiotics MET or CLA is a very important factor
of treatment failure. Double daily dosage of CLA and
PPI or RBC or a quadruple regimen should be used to

overcome resistant Hp strains.

MEPIAHYH

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000ssssssccccss

INp&to Bripa own Bepancia exkpizaong tov eAlkoBaknpi1Siov oL MUAWPOY.
Eivar npdypau t6co annd; Mia kpiukn npocéyyion
[. POMIIOTHZ,! £. TEQPI' OI'TOYNOZ?
12n Taotpevieporoyikn KAvikn, TN «EvayyeAiouog»,
?[aotpeviepodoyiko Tunua, laipiké Kévipo Abnvav, ABrva

Apxeia EAAnvikng latpikng 2003, 20(6):654-661

To enikoBakinpibio Tov NVA®POL €xel evoxonoinBei o moANEG Mabnoelg Tov oTopdxov ta teAsvtaia xpdvia. H
gKkpizwon tov BaxkinpiSiov avtov €xel, enopévmg, peydnn onpaocia. Mia anoteAsopatkn Ospaneia eivar avth
rnov cvvdvdzel LYNAS MOCOCTO €KPIzOONG KAl XapnAd Moocootd avioxng. Luvvdvaocpéveg Ospaneisg pe évav
napdyovia kKaraotoNng tov o€éog (aviiekkpitikd) kal 8vo aviBiotikd @aivetal o1l EKNANPOVOLY TIS AVAOTEP®
npovnobéceig ka1 anoteAovv 1o npadTo BApa otnv npoondBeia ekpizoong. O avtiekKpITIKOG napdyoviag NpEmnel
va eival évag avactodéag tng avidiag nporoviov n o cvvdvacpdg pavitidivng-kitpikov Biopovbiov. Kai yia tig
8Vo nepimt@oelg npoteivetal n xopNynon touvg 8o @opég v npépa. And ta avtbBiotikd, n KAapiBpopvkivn
aroteNel tov arpoywviaio Ao tng Bepaneiag npéogara. H cvvictdpevn 8éon eivar 500 mg &Vo @opég thv
npépa, n ornoia, emMNA£ov, anotpénel tnv avdntuén Ssvtepoyevoig avtoxng otn perpovidazonn. H Sidpkeia tng
ayoyng avépxetal os 7-10 npépeg. H cupudpemwon tov acbsvav otn Ogpansia kar n avioxn tou pikpoBiov ota
avtBiotikd ennpedzovv 1o anotéAsopa g ekpizoong. [Npwtoyevig n Sevtepoyeving avioxn, KOpia otn PETPO-
vi8azéAn aAdd kal otnv KAapiBpopvkivn, anotedobv onuaviikég aitieg anotvxiag tng Oepansiag. e neploxEg
He LYNAAR avtoxn otn perpoviSazdin, o1 yiatpoi prnopovv va enepdoovv 1o npdBAnpa cvunepiAapBdvoviag
ota oxnpara tn pavitudivn-kitpiké BiopovBio N avactonéa tng avidiag npwroviov pe kKAapiBpopvkivn Kai

apofikIAivn N to TeTpanAd oxnua ekpizoong ue BiopovOio.

Né8e1g evpenpiov: AvBektikdtnta, EAikoBaktnpibio tov muAwpot, Oepaneia ekpizoong, TpinAd Oepansvtikd oxnuara

References

1. PEURA DA. The report of the Digestive Health Initiative In-
ternational Update Conference on Helicobacter pylori. Gas-
troenterology 1997, 113:54-S8

2. ANONYMOUS. Current European concepts in the manage-
ment of Helicobacter pylori. Gut 1997, 41:8-13

3. LAM SK, TALLEY NJ. Report of the 1997 Asia Pacific Confer-
ence on the management of Helicobacter pylori infection. J
Gastroenterol Hepatol 1998, 13:1-12

4. BREUER T, GOODMAN KJ, MALATY HM, SUDHOP T, GRAHAM DY.
How do dlinicians practicing in the US manage Helicobacter
pylori-related gastrointestinal diseases? A comparison of
primary care and specialist physicians. Am J Gastroenterol
1998, 93:553-561

5. SONNEBERG A, SWARTS S, HUNZ K, ALAH F, CUTLER F, VAKIL N.
Cost saving in duodenal ulcer therapy through Helicobacter
pylori eradication compared with conventional therapies.
Arch Intern Med 1998, 158:852—-860

6. ROKKAS T, KARAMERIS A, MAVROGEORGIS A, RALLIS E, GIAN-
NIKOS N. Eradication of Helicobacter pylori reduces the pos-
sibility of rebleeding in peptic ulcer disease. Gastrointest
Endosc 1995, 41:1-4

7. SCHWARTZ H, KRAUSE R, SAHBA B, HABER M, WEISSFELD A, ROSE
P ET AL Triple versus dual therapy for eradicating Helico-
bacter pylori and preventing ulcer recurrence: a randomized
double-blind multicenter study of lansoprazole, clarithromy-
cin and/or amoxycillin in different dosing regimen. Am J
Gastroenterol 1998, 93:584-590



660

8. LIND T, VAN ZANTEN S, UNGE P, SPILLER R, BAYERDORFFER E,
O'MORAIN C ET AL. Eradication of H. pylori using one-week
triple therapies combining omeprazole with two antimicro-
bials: the MACH 1 study. Helicobacter 1996, 1:138-144

9. MISIEWICZ J, HARRIS AW, BARDAN KD, LEVI S, O’'MORAIN C, COOP-
ER BT ET AL. Lansoprazole Helicobacter Study Group. One-
week triple therapy for Helicobacter pylori: a multicenter
comparative study. Gut 1997, 41:735-739

10. HUANG J, HUNT H. The importance of clarithromycin dose in
the management of Helicobacter pylori infection: a meta-
analysis of triple therapies with a proton pump inhibitor,
clarithromycin and amoxycillin or metronidazole. Aliment
Pharmacol Ther 1999, 13:719-729

11. GRAHAM DY. Therapy of Helicobacter pylori: Current status
and issues. Gastroenterology 2000, 118:s2—s8

12. PIPKIN GA, WILLIAMSON R, WOOD JR. Review article: one-week
clarithromycin triple therapy regimens for eradication of Heli-
cobacter pylori. Aliment Pharmacol Ther 1998, 12:823-837

13. WONG BCY, WONG WM, YEE YK, HUNG WK, YIP AWC, SZETO ML
ET AL. Rabeprazole-based 3-day and 7-day triple therapy vs
omeprazole-based 7-day triple therapy for the treatment of
Helicobacter pylori infection. Aliment Pharmacol Ther 2001,
15:1959-1965

T4. KIHIRA K, SATOH K, SAIFUKU K, KAWAKAMI K, FUKAZAWA K, ISHI-
NO Y ET AL. Rabeprazole, amoxycillin and low- or high-dose
clarithromycin for cure of Helicobacter pylori infection. Al-
iment Pharmacol Ther 2000, 14:1083-1087

15. MIWA H, OHKURA R, MURAI T, SATO K, NAGAHARA A, HIRAI S ET
AL. Impact of rabeprazole, a new proton pump inhibitor, in
triple therapy for Helicobacter pylori infection: comparison
with omeprazole and lansoprazole. Aliment Pharmacol Ther
1999, 13:741-746

16. LABENZ ), TILLENBURG B, WEISMULLER J. Efficacy and tolerabili-
ty of one-week triple therapy consisting of pantoprazole,
clarithromycin and amoxycillin for cure of Helicobacter pylori
infection in patients with duodenal ulcer. Aliment Pharmacol
Ther 1997, 11:95-100

17. MALFERTHEINER P, BAYERDORFFER E, DIETE U, GIL J, LIND T, MISIU-
NA P ET AL. The GU-MACH study: the effect of 1-week
omeprazole triple therapy on Helicobacter pylori infection
in patients with gastric ulcer. Aliment Pharmacol Ther 1999,
13:703-712

18. JANSSEN M), VAN OIJEN AHM, VERBEEK ALM, JANSEN JBM), DE
BOER WA. A systematic comparison of Helicobacter pylori
infection with proton pump inhibitor/ranitidine bismuth cit-
rate plus clarithromycin and either amoxycillin or a nitroim-
idazole. Aliment Pharmacol Ther 2001, 15:613— 624

19. SAVARINO V, BISSO G, PIVARI M, BILARDI C, BIAGINI R, MELE MR
ET AL. A comparison of three 7-days triple regimens in the
eradication of Helicobacter pylori infection. Preliminary re-
sults. Gastroenterology 1998, 114:A278 (Abstract)

20. GISBERT JP, GONZALEZ L, CALVET X, ROQUE M, GABRIEL R, PAZA-
RES JM. Helicobacter pylori eradication: proton pump inhib-
itor vs ranitidine bismuth citrate plus two antibiotics for 1-
week; a meta-analysis of efficacy. Aliment Pharmacol Ther
2000, 14:1141-1150

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

J. ROBOTIS and S. GEORGOPOULOS

GRAHAM DY, LEW GM, MALATY HM, EVANS DG, EVANS D), KLEIN
PD ET AL. Factors influencing the eradication of Helicobacter
pylori with triple therapy. Gastroenterology 1992, 102:493—
496

GISBERT JP, MARCOS S, GISBERT JL, PAJARES M. Helicobacter
pylori eradication therapy is more effective in peptic ulcer
than in non-ulcer dyspepsia. Eur J Gastroenterol Hepatol
2001, 13:1303-1307

LAHEI) RJ, ROSSUM LG, JANSEN JB, STRAATMAN H. Evaluation of
treatment regimens to cure Helicobacter pylori infection: a
meta-analysis. Aliment Pharmacol Ther 1999, 13:857-864
BAZZOLI F, ZAGARI RM, FOSSI' S, POZZATO P, ALAMPI G, SIMONI P
ET AL. Short-term, low dose triple therapy for the eradica-
tion of Helicobacter pylori. Eur | Gastroenterol Hepatol
1994, 102:773-777

BUDA A, DAL BO N, KUSSTATSCHER S, GRASSI SA, CRESTANI B,
BATTAGLIA G. Different lansoprazole dosages in Helicobacter
pylori eradication therapy: A prospective multicenter rand-
omized study comparing 30 mg b.i.d. vs 15 mg b.i.d. Gut
1997, 41(Suppl 1):A92

TZIVRAS M, ARCHIMANDRITIS A, BALATSOS V, DELIS V, SOU-
GIOULTZIS S, SKANDALIS N ET AL. One week therapy with
omeprazole, clarithromycin and metronidazole or ornida-
zole, followed by 3 weeks treatment with omeprazole, erad-
icates Helicobacter pylori equally and heals duodenal ulcer.
Eur ] Gastroenterol Hepatol 1997, 9:1185-1189

LAINE L, ESTRADA R, TRUJILO M, FUKANAGA K, NEIL G. Rand-
omized comparison of different periods of twice-a-day tri-
ple therapy for the eradication of Helicobacter pylori. Ali-
ment Pharmacol Ther 1996, 10:1029-1033

LAMOULIATTE H, FORESTIER S, PERIE H. Lansoprazole 30 mg or
60 mg combined with two antibiotics (amoxycillin and clar-
ithromycin) to eradicate Helicobacter pylori. Gastroenterol-
ogy 1998, 114(Suppl):A194

LIND T, MEGRAUD F, UNGE P, BAYERDORFFER E, O'MORAIN C,
SPILLER R ET AL. The MACH-2 study: Role of omeprazole in
eradication of Helicobacter pylori with 1-week triple ther-
apies. Gastroenterology 1999, 116:248-253

SIEG A, SELLINGER M, SCHLAUCH D, HORNER M, FUCHS W. Short-
term triple therapy with lansoprazole 30 mg or 60 mg,
amoxycillin and clarithromycin to eradicate Helicobacter
pylori. Aliment Pharmacol Ther 1999, 13:865-868
MANTZARIS GJ, ARCHAVLIS E, AMBERIADIS P, KOURTESSAS D, PET-
RAKI K, TRIANDAFYLLOU G. Is the activity and the severity of
gastritis and H. pylori density related to the outcome of
anti-H. pylori treatment? Gastroenterology 1998,
114(Suppl):A214

GEORGOPOULOS S, LADAS S, KARATAPANIS S, MENTIS A, SPILIADI
C, ARTIKIS V ET AL. Factors that may affect treatment out-
come of triple Helicobacter pylori eradication therapy with
omeprazole, amoxycillin, clarithromycin. Dig Dis Sci 2000,
45:63-67

VAN DER HULST RWM, RAUWS EAJ, KOYCU B, KELLER ]J, BRUNO
M), TOIJSSEN JGP ET AL. Prevention of ulcer recurrence after
eradication of Helicobacter pylori: A prospective long-term
follow-up study. Gastroenterology 1997, 113:1082-1086



HELICOBACTER PYLORI ERADICATION THERAPY

34.

35.

36.

37.

38.

39.

40.

41.

42.

VAN DOORN LJ, SCHNEEBERGER PM, NOUHAN N, PLAISIER AP,
QUINT WGV, DE BOER WA. Importance of Helicobacter pylori
cag A and vac A status for the efficacy of the antibiotic
treatment. Gut 2000, 46:321-326

EUROPEAN STUDY GROUP ON ANTIBIOTIC SUSCEPTIBILITY OF
HELICOBACTER PYLORI. Results of a multicenter European sur-
vey in 1991 of metronidazole resistance in Helicobacter
pylori. Eur | Clin Microbiol Infect Dis 1992, 11:777-781
BUCKLEY M, XIA HX, HYDE DM, KEANE CT, O'MORAIN CA. Metron-
idazole resistance reduces efficacy of triple therapy and leads
to secondary resistance. Dig Dis Sci 1997, 42:2111-2115
PEITZ U, NUSH A, TILLENBURG B, STOLTE M, BORSCH G, LABENZ
J. High cure rate of Helicobacter pylori infection by one-
week therapy with omeprazole, metronidazole and clari-
thromycin despite a negative impact by metronidazole re-
sistance. Gut 1996, 39(Suppl 2):A5 (Abstract)

BAZZOLI F, ZAGARI RM, FOSSI S, POZZATO P, ALAMPI G, SOTTILI S
ET AL. Short-term, low dose triple therapy for the eradica-
tion of Helicobacter pylori. A randomized double-blind con-
trolled study. Gut 1996, 39(Suppl 2):A33 (Abstract)
GEORGOPOULOS S, KARATAPANIS S, MENTIS A, MANOLATOS D,
VRETOU V, ARTIKIS V. Comparison of two short-term thera-
pies based on clarithromycin (CLA) in the eradication of
Helicobacter pylori (Hp). A randomized study with 6-month
follow up. Gastroenterology 1997, 112:A125

KIST M, SRTOBEL S, FOLSCH UR, KIRCHNER T, HAHN EG, VON KLEIST
DH ET AL. Prospective assessment of the impact of primary
antimicrobial resistances on cure rate of Helicobacter pylori
infection. Gut 1997, 41(Suppl 1):A90 (Abstract)

LERANG F, MOUM B, HAUG JB, TOLAS P, BREDER O, AUBERT E ET
AL. Highly effective twice-daily triple therapies for Helico-
bacter pylori infection and peptic ulcer disease: does in
vitro metronidazole resistance have any clinical relevance?
Am J Gastroenterol 1997, 92:248-253

PICCOLOMINI R, DI BONAVENTURA G, CATAMO G, CARBONE F,
NERI M. Comparative evaluation of the E test, agar dilution
and broth microdilution for testing susceptibilities of Heli-
cobacter pylori strains to 20 antimicrobial agents. / Clin
Microbiol 1997, 35:1842-1846

43.

44,

45.

46.

47.

48.

49.

661

GRAYSON ML, ELIOPOULOS GM, FERRARO M], MOELLERING RC.
Effect of varying pH on the susceptibility of Campylobacter
pylori to antimicrobial agents. Eur | Clin Microbiol Infect Dis
1989, 8:888-889

VAN DER WOUDEN EJ, THIJS JC, ZWET AA, KOOY A, KLEIBEUKER
JH. One-week triple therapy with ranitidine bismuth citrate,
clarithromycin and metronidazole versus two-weeks dual
therapy with ranitidine bismuth citrate and clarithromycin
for Helicobacter pylori: a randomized clinical trial. Am J
Gastroenterol 1998, 93:1228-1231

MEGRAUD F, ROBERTS P, WILLIAMSON R. Ranitidine bismuth ci-
trate can help to overcome Helicobacter pylori resistance
to clarithromycin in vivo. Helicobacter 2001, 5:222-226
GEORGOPOULOS SD, LADAS SD, KARATAPANIS S, TRIANTAFYL-
LOU K, SPILIADI C, MENTIS A ET AL. Effectiveness of two quad-
ruple, tetracycline —or clarithromycin— containing, second-
line, Helicobacter pylori eradication therapies. Aliment Phar-
macol Ther 2002, 16:569-575

MALFERTHEINER P, MEGRAUD F, O'MORAIN C. Current concepts
in the management of Helicobacter pylori infection. The
Maastricht-2-2002 Consensus Report. Aliment Pharmacol
Ther 2002, 16:167-180

DUCONS JA, SANTOLARIA S, GUIRAO R, FERRERO M, MONTORO
M, GOMOLLON F. Impact of clarithromycin-resistance on the
effectiveness of a regimen for Helicobacter pylori: a pro-
spective study of 1-week lansoprazole, amoxycillin and clar-
ithromycin in active peptic ulcer. Aliment Pharmacol Ther
1999, 13:775-780

LAINE L, SUCHOWER L, FRANTZ J, CONNORS A, NEIL G. Low rate
of emergence of clarithromycin-resistant Helicobacter py-
lori with amoxycillin co-therapy. Aliment Pharmacol Ther
1998, 12:887-892

Corresponding author:

J. Robotis, 8 Arapaki street, GR-176 76 Athens, Greece
e-mail: jfrobotis@yahoo.com



