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Sequential Therapy for Helicobacter pylori
Time to Consider Making the Switch?
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ELICOBACTER PYLORI INFECTION REMAINS AN IM-

portant cause of morbidity and mortality world-

wide. Attempts at developing a vaccine have failed,

and the current focus for clinicians is the treat-
ment of the infection. Eradication of H pylori has been shown
to prevent recurrent peptic ulcer disease, to cure some lo-
calized gastric mucosa—associated lymphoid tissue lympho-
mas, and to prevent nonsteroidal anti-inflammatory drug
(NSAID)-related ulcers in patients who are initiating long-
term NSAID therapy.' In recent years, the rate of treatment
failure associated with established drug regimens has in-
creased at a rapid rate.’

Antibiotic Delivery and Antimicrobial Resistance

Helicobacter pylori is uniquely adapted to life in the stom-
ach. Its location in the gastric mucus, where it does not
invade the gastric epithelium, provides the organism with
protection from the host immune mechanisms and
results in several challenges for delivery of antimicrobial
agents to eradicate H pylori infection. For example, clar-
ithromycin, a key component of many treatment regi-
mens used to eradicate H pylori, is particularly sensitive
to degradation in an acidic environment and has a half-
life of less than 1 hour in the stomach if the pH level is 2
or lower.? The gastric mucus layer acts as a mechanical
barrier that limits the delivery of antimicrobials, and gas-
tric emptying limits retention of the antibiotics in the
stomach.?

A multistate monitoring program in the United States re-
ported that clarithromycin resistance was present in 10%
to 12% of patients infected with H pylori and that metroni-
dazole resistance was present in 25.1% during the period
from 1999 through 2002.> Culture and antimicrobial sen-
sitivity testing of H pylori is not widely available and, when
itis available, may not translate into clinical benefit. For ex-
ample, although H pylori is highly susceptible to ampicillin
in vitro, this drug is ineffective in vivo. In contrast, amoxi-
cillin is effective in vivo and the organism rarely develops
amoxicillin resistance despite widespread use of this drug
for other infections. In vitro susceptibility testing does re-
liably predict if clarithromycin-based treatments will fail but
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is less likely to predict if a metronidazole-containing regi-
men will fail .2

Treatment Strategies for H pylori Infection

Currently Used Treatments. The most widely used treat-
ment for H pylori in the United States and Europe, referred
to as proton pump inhibitor (PPI) triple therapy, is a 7- to
10-day course of a PPI plus clarithromycin and amoxicillin
(Box).'* Recent studies have shown high treatment failure
rates with triple therapy. In a large US randomized trial, the
eradication rate with 10-day PPI triple therapy was 78% (95%
confidence interval [CI],72%-84%).> Attempts to increase
the duration of therapy and therefore prolong exposure to
antibiotics have not resulted in measurable benefit.®
Aless frequently used regimen is quadruple therapy, con-
sisting of bismuth plus metronidazole, tetracycline, and a
PPI administered for 10 days. It has been suggested as an
alternative to PPI triple therapy. The most recent US study
of quadruple therapy, performed in 1999 and published in
2003, used a single-capsule preparation containing bis-
muth, tetracycline, and metronidazole. The H pylori eradi-
cation rate was 87.7% (n=138; 95% CI, 82.2%-93.2%) and
the results were not significantly different from the eradi-
cation rate with PPI triple therapy.” With changes in resis-
tance rates, these data may not be valid almost a decade later.
Sequential Therapy. Sequential therapy is a novel ap-
proach for H pylori treatment and consists of 10 days of treat-
ment with a PP, plus amoxicillin for the first 5 days and a
combination of clarithromycin and tinidazole for the sec-
ond 5 days (Box).? Sequential therapy is based on observa-
tions made when 2-drug therapies (PPI plus amoxicillin)
were the standard of care for treating H pylori.° The com-
bination of PPI and amoxicillin led to many treatment fail-
ures and the eradication rate achieved with a therapeutic
strategy of initially administering 14-day dual therapy (PPI
plus amoxicillin) followed by 7-day triple therapy in indi-
viduals in whom the original therapy failed was signifi-
cantly greater than the reverse sequence (7-day triple therapy
as an initial strategy with 14-day dual therapy for failures).’
In a study involving 300 patients with H pylori infection who
were randomized to sequential therapy or triple therapy, the
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Box. Treatment Regimens
for Helicobacter pylori

Proton pump inhibitor (PPI) triple therapy: PPI (stan-
dard dose twice daily) + amoxicillin (1 g twice daily) +
clarithromycin (500 mg twice daily) for 7 to 10 days

Quadruple therapy: PPI (standard dose twice daily) + met-
ronidazole (500 mg 3 times daily) + tetracycline (500 mg
3 times daily) + bismuth (dose depends on preparation)
for 10 days

Sequential therapy: PPI (standard dose twice daily) + amoxi-
cillin (1 g twice daily) for 5 days followed by PPI (standard
dose twice daily) + clarithromycin (500 mg twice daily) +
tinidazole (500 mg twice daily) for 5 days

Levofloxacin triple therapy: PPI (standard dose twice daily)
+ amoxicillin (1 g twice daily) + levofloxacin (500 mg twice
daily) for 10 days

Rifabutin triple therapy: PPI (standard dose twice daily) +
amoxicillin (1 g twice daily) + rifabutin (150-300 mg daily)
for 10 days

eradication rate with the sequential regimen was statisti-
cally significantly greater than with the standard treatment
regimen for the intention-to-treat analysis: 89% (95% ClI,
83.6%-93.7%) vs 77% (95% CI, 70.6%-84.0%; P=.01)."° A
series of randomized controlled trials from Italy have shown
that eradication rates are high with this approach.® A re-
cent meta-analysis of 10 trials found an eradication rate of
93.4% (95% CI, 91.3%-95.5%) with sequential therapy com-
pared with an eradication rate of 76.9% (95% CI, 71%-
82.8%) with PPI triple therapy, despite publication bias.!!

Preliminary data from open-label studies in Spain'?
(n=139; eradication rate, 84.2%; 95% CI, 77%-90%) and Tai-
wan®® (n=129; eradication rate, 89% [95% CI not pro-
vided]) appear to confirm the results of previous stud-
ies.®*!% A noteworthy finding is that the sequential therapy
regimen appears to be effective in patients with docu-
mented clarithromycin resistance. In the largest trial re-
ported to date (n=300), the eradication rate was 89% in
patients with H pylori infection that was resistant to clar-
ithromycin who were treated with sequential therapy (n=9)
compared with 29% among those treated with triple therapy
(n=21)."° Adverse effects were comparable with the 2 treat-
ment regimens (17% in both), and the cost of the new treat-
ment regimen was lower than triple therapy because clar-
ithromycin was used for a shorter period and the other
antimicrobials are available as generics.'® The complexity
of the sequential therapy regimen is a potential disadvan-
tage, but adherence in clinical trials and routine clinical prac-
tice was comparable with triple therapy.!*!

Other Treatment Strategies. Two other antimicrobials
have been suggested as potential agents for treatment of
H pylori infections when initial therapy fails (salvage strat-
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egies). These are levofloxacin and rifabutin. Levofloxacin
has been used in triple therapy (in combination with a PPI
and amoxicillin) as a salvage regimen when conventional
therapy fails.'* Resistance develops rapidly, however, and
recent reports suggest that resistance rates may already be
high, limiting the potential use of levofloxacin as a front-
line treatment.” Rifabutin has a role as a salvage agent
among patients in whom eradication therapy with other
regimens has failed and who have multidrug-resistant
strains."

Conclusion

Traditional therapies for H pylori infection are failing as
resistant strains of H pylori become more prevalent.
Sequential therapy is a novel treatment approach that
deserves consideration as a treatment strategy for H pylori
infection.
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