Proton Pump Inhibitors:
Evidence for concern

& D

N
iDiS
Independent

ng
Information
Service

Balanced data about medications
www. RxFacts.org

Material for this monograph was contributed by Sebastian Schneeweiss, M.D., Sc.D., Associate
Professor of Medicine, Harvard Medical School; Michael Fischer, M.D., M.S., Instructor of
Medicine, Harvard Medical School; William Shrank M.D., M.S.H.S., Instructor of Medicine, Harvard
Medical School; and Jerry Avorn, M.D., Professor of Medicine, Harvard Medical School. The
Independent Drug Information Service (iDiS) is supported by the PACE Program of the
Department of Aging of the Commonwealth of Pennsylvania. This program is not affiliated in any
way with any pharmaceutical company. These are general recommendations only; specific
clinical decisions should be made by the treating physician based on an individual patient’s
clinical condition.

January 2006



Introduction

Proton pump inhibitors suppress gastric acid secretion nearly completely.
As a result, they have been shown to be very effective for treating severe GERD
and peptic ulcer disease, and are a key component of regimens to eradicate
H. pylori.1-> However, aggressive promotion to patients and prescribers has also
led to massive overuse, posing new clinical problems.

Overuse of PPIs in clinical practice

A recent study screened all admissions to a teaching hospital for prior PPI
use.® Two hundred patients were identified and interviewed and their medical
records abstracted. Forty percent were using a proton pump inhibitor for non-
ulcer dyspepsia, an indication for which it is usually not first-line therapy. Only
59% had previously been treated with an H, blocker before being started on a
proton pump inhibitor, and endoscopy had been performed in only about half
of patients.

Similarly, a large practice-based study found that fully a third of PPI
prescribing by general practitioners was for patients with non-ulcer dyspepsia;
another 5% was for patients with other forms of non-specific abdominal pain.”

Non-ulcer dyspepsia (NUD): Comparative effectiveness of
PPIs, H> blockers, and prokinetic drugs

Non-ulcer dyspepsia (NUD) is the most frequent diagnosis after upper g.i.
endoscopy, and a very common cause of abdominal symptoms. Because the
cause of NUD is usually multi-factorial and not specifically related to acid
production, acid-suppressing medications are often not helpful. Recent clinical
trials indicate that patients are more likely to benefit from motility-enhancing
drugs than from either H, blockers or PPIs.

A meta-analysis of 19 studies of prokinetic agents (e.g., metoclopramide,
domperidone) and 10 studies of H2 blockers (e.g., cimetidine, ranitidine) found
that 40% of patients had successful treatment with prokinetic agents, but only
20% with H> blockers (both compared against placebo).8 Another systematic
review comparing PPIs versus Hz blockers in patients with non-ulcer dyspepsia
found comparable outcomes for PPIs and Hz blockers, which were both better
than placebo.? Unfortunately, a comparison with prokinetic drugs was not
performed. That study did not find any differences between standard versus
low-dose PPI therapy. The relatively low success rate of acid-suppressing
medications provides further evidence that the best therapy for NUD is lifestyle
modification, with the addition of a prokinetic agent if needed.



PPIs take longer to provide symptom relief than Hz> blockers
or antacids

Over 24 hours are required for PPIs to fully suppress acid production, while
antacids relieve symptoms within minutes and H blockers produce symptom
relief within 30-60 minutes.19 Therefore, for sporadic dyspepsia and immediate
symptom relief, agents other than PPIs will provide greater patient satisfaction
and better clinical outcomes.

In one study, 529 patients were randomized to treatment with
pantoprazole (Protonix) or esomeprazole (Nexium) for 4 weeks, and a
questionnaire of g.i. symptoms was administered daily to assess symptom relief.
The median time to first symptom relief was 2 days for both drugs. The median
time to sustained symptom relief was 10 days with pantoprazole and 13 days for
esomeprazole.1!

PPIs are associated with more side effects than H2 blockers

A recent review of the literature supported by the federal Agency for
Healthcare Quality and Research concluded that while PPIs are more effective
in managing conditions in which total acid suppression is truly necessary, the PPIs
also caused a substantially higher incidence of bothersome side effects than H;
blockers.12 The most commonly cited events were headache, diarrhea, and
abdominal pain. A December 2005 case-control study published in JAMA found
that patients taking PPIs had nearly 3 times the risk of developing Clostridium
difficile-associated diarrhea and related disorders!3 compared to patients who
used no gastric-acid suppressing therapy, and those using Hz blockers had
approximately 2 times the risk of C. difficile-related symptoms. While this study
must be replicated to confirm these associations, it has raised important
concerns about the relationship between gastric acid suppression and the
incidence of C. difficile-associated diarrhea.

Use of multiple drugs reduces compliance

Patients taking multiple medications are more likely to have problems with
compliance, adverse drug reactions, and affording their drug regimens. Such
risks are worth taking for lifesaving drugs that are clearly indicated, but
prescribing PPIs that may not be clinically necessary can put patients at
increased risk of omitting drugs that are essential for treating chronic
conditions.14 Too-full drug regimens can also make older patients more likely to
confuse their medication use schedule.
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A recent study of over 8,400 enrollees in a managed care plan?® found
that adherence to statin and antihypertensive regimens was lower in patients
prescribed multiple other medications. Patients prescribed 3-5 drugs were 13%
less likely to be adherent to statin and antihypertensive therapy, and patients
with 6 or more drugs were 35% less likely. Other factors can also reduce
compliance, including age, severity of coronary artery disease, stroke,
congestive heart failure, and diabetes. However, polypharmacy reduced
compliance even after all these other risks were adjusted for in multivariate
analyses. This finding is consistent with numerous other studies.16-21

Use of multiple drugs increases the risk of adverse drug
reactions

Prescribing an unnecessary PPl increases the number of concurrently
taken medications, an independent risk factor for adverse drug reactions
(ADRs). One large review of the literature on risk factors for adverse drug
reactions in elderly patients2?2 concluded that the most important independent
predictor for ADRs in the elderly is the absolute number of concurrently used
medications. No single drug or drug class was found to be a strong predictor of
ADR:s itself; any prescription that increases the total number of medications
posed arisk. In a Canadian study of over 800 hospitalizations in elderly patients,
14% of admissions were identified as drug-related.23 Here as well, there was a
strong relationship between the number of drugs used and the occurrence of
an adverse drug reaction (r = 0.77; p<0.001). A similar population-based study of
severe adverse drug reactions that led to hospitalizations also identified the
number of concurrent medications as an important risk factor.24

All PPIs have comparable clinical effectiveness

If a PPl is truly indicated for the management of intractable GERD, peptic
ulcer disease, or H. pylori eradication, it’s important to be aware that there are
essentially no meaningful differences among the PPIs in their efficacy,
pharmacokinetics, pharmacodynamics, interactions with food, and potential for
drug interactions. Therefore, the choice of one PPl over another will rarely
depend on these insignificant clinical differences.?> Far more important
considerations may be the patient’s insurance coverage, cost, and whether a
PPl is necessary at all, and if so, for how long.

The clinical trial evidence points to similar outcomes for the different PPIs in
the treatment of gastro-esophageal reflux disease (GERD), long-term prevention
of GERD relapse, as monotherapy treatment of gastric or duodenal ulcers, or
Zollinger-Ellison syndrome.15 A graphical comparison of the effectiveness of PPIs



in patients with esophagitis illustrates their clinical equivalence in 4-week healing

rates:26
Study Treatment Control RD Risk Difference
nh M a5% Cl 95% CI
01 esomeprazole 40 mg vs omeprazole 20 mg
Richter 2001 G56,/1216 BOS/1200 . 1.12 [0.0%, 0.16]
02 Lansoprazole 15 mg vs omeprazole 20 mg
Castell 1996 157/218 3437431 308 [-0.15, 0.00
03 Pantoprazole 40 mg vs omeprazole 20 mg
Corinakdesi 1995 §1/120 B3/121 W01 [-0.13, 0.11
04 Pantoprazole 40 mg vs lansoprazole 30 mg
Dupas 2001 1847226 1BS%/235 01 [=0.08, 0.08
05 rabeprazole 10 mg vs omeprazole 20 mg
Delchier 2000 88/103 94/103 = .06 [=0.15, 0.03)
06 Lansoprazole 30 mg vs omeprazole 20 mg
Castell 1996 335/421 3437431 W00 [=0.05%, 0.058)
Hatlebakk 1983 717113 731112 —-L 02 [=0.15, 0.10)
Mee 1988 186300 1727304 -+ 05 [=0.02, 0.13)
07 rabeprazole 20 mg vs omeprazole 20 mg
Delchier 2000 92/104 94/103 — b.05 [-0.11, 0.05
08 Lansoprazole 30 mg vs omeprazole 40 mg
Mulder 1996 a1,/104 B3/103 --._ 3,07 [-0.03, 0.17
09 Rabeprazole 10 mg vs omeprazole 20 mg
Delchier 2000 88/103 94/103 B 1,06 [-0.15, 0.03)
10 Pantoprazole 40 mg vs omeprazole 40 mg
Korner 2003 2617337 248/332 -- b.03 [=0.04, 0.09
-0.25 1 0.25
Favors control Favors trealment

Current recommendations concerning H. pylori eradication

Whom to test:

Identifying and treating H. pylori infection can achieve a cure in patients

with peptic ulcer disease and may eliminate the need for lifelong drug

therapy.?2’” All patients with clinical evidence of a gastric or duodenal ulcer,
history of an ulcer, or gastric MALT (mucosa-associated lymphoid tissue)
lymphoma should be tested for H. pylori. Testing in patients with functional
dyspepsia is controversial, and studies evaluating its efficacy have reported
mixed results.28-30 The American College of Gastroenterology guidelines
recommend that the decision to test patients with functional dyspepsia for H.
pylori should be based on the practice setting.3! In areas of high ulcer or H.
pylori prevalence (e.g., recent immigrants from developing countries) patients
should be tested and treated if found to have H. pylori, while in areas of lower H.
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pylori infection prevalence (e.g., higher socio-economic populations) patients
should be empirically treated with anti-secretory therapy for 4-8 weeks, with
testing reserved for those who fail to respond to therapy or whose symptoms
relapse after therapy.3!

How to treat:

When selecting the appropriate test for H. pylori, biopsy is the test of
choice for patients who undergo upper endoscopy. Endoscopy is indicated for
dyspeptic patients whose symptoms began after the age of 55 or for patients
with alarm features (e.g., bleeding, anemia, dysphagia, odynophagia, family
history of g.i. cancer, previous malignancy or ulcer, persistent vomiting,
unexplained weight loss, early satiety, abdominal mass, or ymphadenopathy).3!
When endoscopy is not indicated, urea breath tests or stool antigen tests are
currently the most accurate non-invasive diagnostic tools.3! Serum antibody
serology (ELISA antibody test) may not be locally validated and has suboptimal
sensitivity and specificity in practice.3!

The regimen of choice for eradicating H. pylori is triple therapy with a
proton pump inhibitor (standard dose twice daily), amoxicillin (1 g twice daily)
and clarithromycin (500 mg twice daily), for 10 days (7 days of therapy is
approved with rabeprazole).31 Metronidazole (400 mg bid) may be substituted
for amoxicillin in allergic patients, although metronidazole resistance is common.
Prepackaged regimens (e.qg., Prev-Pac) are available to simplify prescribing.

Treatment Regimen for H. pylori
10 days of therapy with:

Proton Pump Inhibitor Amoxicillin Clarithromycin

Standard dose twice daily 1 gram twice daily 500 mg twice daily

Many patients will safely tolerate tapering of their PPI
regimens when indicated

Over 50% of patients can be successfully tapered off of PPIs, with
particularly good success rates in elderly patients.32 (See accompanying iDiS
materials for details of tapering regimens.) Some patients treated long-term with
PPIs may have rebound hypersecretion of acid when PPIs are stopped, but this is
not always symptomatic; even when symptoms occur, their duration is generally
brief.33 For many patients, a tapering regimen including the use of Hz blockers
will control rebound symptoms and offers the best chance of successfully
stopping un-needed PPIs. The large number of patients who do not require
long-term maintenance therapy with a PPl can be successfully managed with
p.r.n. doses of H> blockers or antacids such as Maalox or Mylanta.34
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