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Proton pump inhibitors: 
too much of a good thing?
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Step-down for gastro-oesophageal reflux disease

Drugs for acid-related disorders contribute more to the costa of the
PBS than almost any other group of drugs.1 The cost of prescribing 
of this group, which consists predominantly of the proton pump
inhibitors (PPIs), is rising: in 2003, it was $534 million, an increase 
of 14% over the previous year. Do current levels of prescribing reflect
judicious use of this class? 

The ‘step-down’ approach is now recommended by most
guidelines for people with gastro-oesophageal reflux disease
(GORD).2–4 This strategy of using an initial 4–8 week course
of standard-dose PPI rapidly controls symptoms and heals
oesophagitis. Treatment can then be ‘stepped down’ to the
minimum dose that maintains symptom control.

A potential problem with the step-down approach is that 
if the success of the initial treatment course and the need
for ongoing PPI therapy are not reviewed, patients may
continue to take unnecessarily high doses of PPIs.  

People known to have severe or complicated oesophagitis
should continue with daily PPIs. For others, options for 
step-down include the following.

Low-dose maintenance therapy with PPIs
Most studies have found that a low-dose PPI prevents
relapse in 70–80% of people with healed oesophagitis
over 12 months.5–9 However, lower strength PPIs make
up less than 10% of total PPI prescribing.10

Intermittent, symptom-driven use of PPIs
Most people with endoscopy-negative GORD can
satisfactorily control symptoms using this strategy11–13; 
on average, people take tablets every 2–3 days.12–14

Step-off PPIs
The Gastroenterological Society of Australia suggests
ceasing PPIs after initial therapy except for people
known to have severe oesophagitis.2 Most people will
relapse and require re-treatment, but some can manage
their symptoms with lifestyle modifications and antacids
and/or histamine-2 receptor (H2) antagonists.

Applying the evidence for step-down strategies to practice 
is complicated by the fact that studies have evaluated them
in people who have undergone endoscopy, whereas in
clinical practice the presence of erosive oesophagitis is often
unknown. Furthermore, the relative efficacy of the different
strategies has not been evaluated. In practice, individual
patients vary widely in their need for long-term therapy; 
a practical approach is to adjust therapy according to
symptom control.

A ‘step-up’ approach is suitable for people with mild-to-
moderate symptoms: initiate with lifestyle measures (such 
as raising the head of the bed, avoiding exacerbating foods,
losing weight and stopping smoking) and antacids. If this is
unsuccessful, give an H2 antagonist, then a PPI if necessary.
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a Total cost over 12 months ending December 2003. Lipid-modifying medicines contribute most to the cost of the PBS.

Are your patients getting more than they need?
A 4–8-week course of a standard-dose PPI usually controls
GORD symptoms; step-down can then be considered.
However, electronically-generated prescriptions often
default to the maximum number of repeats, so a patient
may initially receive a script for 6-months’ supply. 
The number of repeats can be manually changed 
to provide patients with the appropriate quantity for 
the initial course of treatment; the need for a repeat
prescription is then a trigger for them to return for review.



Table 2: Price† of one month’s supply of
esomeprazole and omeprazole at doses 
approved for initial therapy and maintenance
therapy in erosive oesophagitis17

Holding the mirror up to esomeprazole

In 2003, esomeprazole had the largest growthb of any drug on the PBS.1 Interestingly, 
the same molecule has long been available as half of the active ingredient of omeprazole. 

Esomeprazole and omeprazole have 
the same pharmacological activity 
Esomeprazole is the s-enantiomer of omeprazole 
(see Single enantiomer drugs, page 4). In contrast 
to some other isomer drugs, esomeprazole and 
r-omeprazole have the same pharmacological activity.15

The major difference between the enantiomers 
is in their pharmacokinetics: after equivalent doses,
esomeprazole reaches higher plasma concentrations.16

The standard daily dose of esomeprazole is 40 mg, 
which is four times the amount of esomeprazole 
found in a standard daily dose of omeprazole (Table 1).

Clinical efficacy comparisons 
with other PPIs
Studies so far have compared esomeprazole 40 mg 
or 20 mg with standard or lower doses of other PPIs.
However, esomeprazole 40 mg is considerably more
expensive than standard doses of other PPIs (Table 2).17

There have been no clinical efficacy studies comparing
esomeprazole 40 mg and omeprazole 40 mg. 

Healing rates in erosive oesophagitis

In published studies in erosive oesophagitis, esomeprazole
40 mg produced small improvements in healing rates and
symptom resolution over standard doses of omeprazole 
or lansoprazole (Figure 1).18–20 An unpublished study
found no difference in healing rates between
esomeprazole 40 mg and omeprazole 20 mg.21

Relapse prevention in erosive oesophagitis

Esomeprazole 20 mg offers little advantage over less
expensive low-dose lansoprazole in preventing relapse in
healed erosive oesophagitis; 11 people would need to be
treated for 6 months with esomeprazole 20 mg instead
of lansoprazole 15 mg to prevent one additional relapse.7

Symptom control in endoscopy-negative GORD

More than 50% of people with GORD have no evidence
of erosive oesophagitis.2 In this group, esomeprazole 
at a dose of either 40 mg or 20 mg is no more effective
at controlling symptoms than omeprazole 20 mg.21

b Highest volume change over 12 months ending December 2003.

Table 1: Comparison of standard daily 
doses* of esomeprazole and omeprazole

Dose of s-omeprazole Dose of r-omeprazole

Esomeprazole 40 mg 40 mg 0 mg

Omeprazole 20 mg 10 mg 10 mg

* Approved doses for initiation of treatment of erosive oesophagitis.

Esomeprazole Omeprazole

Initial therapy $75.26 (40 mg) $46.19 (20 mg)

Maintenance therapy $46.19 (20 mg) $29.55–$46.19‡ (10–20 mg)

† PBS dispensed price. Based on 30 days of continuous therapy.
‡ A brand price premium of $1.50 applies to Losec 20 mg tablets.

* NNT refers to the number of people with erosive oesophagitis who 
need to be treated for 8 weeks with esomeprazole 40 mg instead 
of omeprazole 20 mg or lansoprazole 30 mg to achieve one additional
treatment success.

† p < 0.05 versus comparator PPI.

Figure 1: Healing rate and number-needed-to-treat
(NNT)* with esomeprazole 40 mg compared to
standard doses of omeprazole or lansoprazole 
in erosive oesophagitis

Does esomeprazole offer users any significant benefit over existing PPIs?
Differences in clinical efficacy between esomeprazole and other PPIs have not been demonstrated 
at equivalent doses.

Advantages for esomeprazole 40 mg over other PPIs have been small and have only been seen in people with
erosive oesophagitis. This indicates that few people will benefit from using esomeprazole instead of other PPIs. 

There is no evidence that esomeprazole is more effective than other PPIs for people with GORD 
who do not have erosive oesophagitis.



Most people with GORD can be identified by the
presence of heartburn or acid regurgitation as their
predominant symptom. However, for people with other
causes of dyspepsiac, symptoms do not reliably predict
diagnosis. Empirical therapy is used as a more cost-
effective method of guiding dyspepsia management 
than endoscopy, but the choice of empirical therapy 
is a matter of debate. Previously, a trial with a PPI 
or H2 antagonist has been recommended. Evidence for
the test-and-treat approach has emerged more recently. 

In the test-and-treat approach, people who present 
with dyspepsia (excluding those with suspected GORD,
NSAID users and people with indications for immediate
endoscopy, see Figure 2) are given a non-invasive testd

for Helicobacter pylori: those who test positive receive
eradication treatment while uninfected people receive 
a trial of a standard-dose PPI or H2 antagonist. People
whose symptoms persist can then be referred for
specialist management.

The test-and-treat approach appears to be as effective 
as early endoscopy for determining management of
dyspepsia22 and may improve symptoms and reduce rates
of referral for endoscopy more than empiric PPI therapy.23

This approach means that people with underlying peptic
ulcer disease receive appropriate therapy without the
need for endoscopy. However, people without peptic
ulcer disease, in whom the benefits are less certain, 

will also receive eradication therapy. Possible advantages
of this include24:

achieving symptom resolution in a small proportion
of people with non-ulcer dyspepsia25

removing a risk factor for future peptic ulcer 
disease and gastric cancer

preventing gastric mucosal changes that may
predispose to cancer in long-term PPI users infected
with H. pylori. (Some guidelines suggest that
eradication therapy be considered for long-term 
PPI users2,26, although evidence for a benefit is
currently lacking.)

Potential disadvantages include the development 
of resistance with wider use of eradication therapy 
and the occurrence of complications such as antibiotic-
induced pseudomembranous colitis. It has also been
suggested that eradication therapy exacerbates or 
causes reflux symptoms but it is generally accepted 
that this is unlikely.2,26

To date, evidence for the test-and-treat strategy comes
from secondary-care settings and little cost-effectiveness
information is available; studies are underway to address
these issues.22 Despite these limitations, several
guidelines now recommend the test-and-treat
approach.24,26–28

Test-and-treat gaining 
acceptance in dyspepsia

c Dyspepsia refers to pain or discomfort centred in the upper abdomen. Symptoms can include bloating, early satiety, heartburn, acid regurgitation, excessive
belching, nausea and vomiting. Causes of dyspepsia include GORD, peptic ulcer and, rarely, gastric or oesophageal cancer. Many people with dyspepsia have
no obvious cause for their symptoms on investigation and are said to have ‘non-ulcer dyspepsia’ or ‘functional dyspepsia’.

d Non-invasive H. pylori tests available in primary care include the urea breath test (UBT), faecal antigen test (FAT) and serology.

Alarm symptoms
difficulty or pain on swallowing
recurrent vomiting
unexplained weight loss
upper abdominal mass
evidence of GI bleeding

Age > 45 years§

Indication Evidence of benefit of H. pylori eradication?

Peptic ulcer disease (PUD) Yes. Eradication therapy in infected people with PUD 
facilitates ulcer healing and prevents recurrence.29

GORD No. There is no evidence that H. pylori eradication 
improves GORD symptoms.30

Uninvestigated dyspepsia Possibly. In people in whom immediate endoscopy is not
indicated, the test-and-treat approach improves dyspepsia
symptoms and reduces the rate of referral for endoscopy 
more than empiric acid suppression.22,23

Non-ulcer dyspepsia Yes, but only in a minority of patients. To resolve one person’s
symptoms, 15 people with dyspepsia who are infected with 
H. pylori must be treated.30,31

Asymptomatic patients No. Routine testing and eradication are not indicated; however,
some patients may request it. Guidelines recommend that the
decision to test and eradicate be made on a case-by-case basis
after discussing the risks and benefits.2

Evidence for H. pylori eradication in gastro-intestinal disease Figure 2: Indications for immediate
endoscopy for suspected upper 
gastro-intestinal cancers in new 
patients with dyspepsia2,24,32

§ Some guidelines give 55 years as the lower threshold
for endoscopy.24,32 The need for endoscopy in people
with dyspepsia aged 45–55 years is a matter of debate.



The information contained in this material is derived from a critical analysis of a wide range of authoritative evidence. 
Any treatment decisions based on this information should be made 

in the context of the individual clinical circumstances of each patient.
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What’s what

H2 antagonists 

cimetidine Cimehexal, Magicul‚ Tagamet 

famotidine Amfamox‚ Ausfam, Famohexal, Pamacid, Pepcid‚ 

Pepcidine, Pepzan

nizatidine Tazac  

ranitidine Ausran‚ Rani 2‚ Ranihexal‚ Ranitic, Ranoxyl‚ Zantac‚ 

Zantac Relief 

Proton pump inhibitors 

esomeprazole Nexium

lansoprazole Zoton  

omeprazole Acimax‚ Losec‚ Probitor

pantoprazole Somac 

rabeprazole Pariet

Single enantiomer drugs

Many drugs can exist as pairs of enantiomers. Like your left
and right hand, enantiomers are mirror images of identical
structures and are referred to as r- (right) and s- (left)
enantiomers. Hence, esomeprazole is the s-enantiomer 
of omeprazole.

Most drugs are racemates, that is, mixtures of both
enantiomers in equal amounts. However, there is a growing
trend towards marketing single enantiomers of existing
drugs; a recent example is escitalopram, the s-isomer 
of citalopram (see NPS RADAR at www.npsradar.org.au 
for more information). Enantiomers may have differing
pharmacokinetic or pharmacodynamic properties, 
so isolating one may theoretically improve on the efficacy 
or safety of the racemate.

Single enantiomer drugs developed from existing drugs 
are attractive to the pharmaceutical industry because
development costs are less and they can be used to 
extend the life of a drug once its patent has expired.33,34

As with any new drug, the decision to use a single-
enantiomer drug should be based on careful consideration
of its efficacy, safety, cost and convenience in comparison 
to existing therapy (see NPS News 31: New (and old) ways 
of looking at new drugs).
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