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SUMMARY

Prescription rates and attendant costs of proton pump
inhibitors (PPIs) continue to rise. The aim of this study
was to assess the extent and appropriateness of PPI pre-
scribing in an Irish general hospital. Using a structured pro
forma, we conducted a 1-day comprehensive survey of the
prescription charts of all inpatients. Of the 157 inpatients,
48 (30.6%) were on PPI therapy and omeprazole was the
most widely prescribed PPI. Rabeprazole, the least expen-
sive PPI, was the least prescribed. Prescription of PPI

therapy was for an approved indication in 32 patients
(66.6%) but was for an unapproved or unknown indica-
tion in 16 (33.3%). Prescribing had been initiated in
hospital in 34 patients (70.8%) but only one-third of the
patients on PPI therapy had undergone endoscopy. Over
90% of patients were on additional, often multiple,
prescribed medications. Our results suggest that PPls
are overprescribed in hospital practice, and there is scope
to improve the quality and cost-effectiveness of PPI
prescribing.

INTRODUCTION

Since the launch of omeprazole in the late 1980s, proton
pump inhibitors (PPIs) have assumed a key role in the treat-
ment of acid peptic disorders, particularly gastro-oesophageal
reflux disease (GORD) (1). PPIs are generally safe and effect-
ive but are expensive, and there has been recent concern about
rising prescription rates and attendant costs (2,3). For
instance, the General Medical Service in Ireland spent 7.6
million euros on PPIs in 1996 rising to more than 20 million
euros in the year 2000. Targeting inappropriate prescribing is
one means of trying to reduce drug costs. The aim of this
study was to assess the extent and appropriateness of PPI
prescribing in secondary care by examining prescribing prac-
tice for patients in an Irish general hospiral.

METHODS

The setting for the study was the Midland Regional Hospital
at Tullamore, a 160-bed district general hospital in rural
Ireland serving a population of approximately 60000. A
structured pro forma was used to perform a 1-day survey of
the prescription charts of all patients in the hospital on June
16, 2001. The pro forma included details of the patient’s age
and sex, the specialty of admission (medical or surgical), the
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indication for PPI therapy, the type of PPI prescribed, the
dose and duration of therapy, the origin of the prescription
and details of other prescribed medications.

Indications for PPl Therapy

The clinical indications for PPI therapy specified in the study
pro forma were those published in the Monthly Index of
Medical Specialities (MIMS) of May, 2001 (4). The indica-
tions included (a) treatment of GORD; (b) treatment of
duodenal ulcer and benign gastric ulcer; (c) healing and
prophylaxis of NSAID-associated benign gastric and duo-
denal ulcer; (d) Helicobacter pylori eradication in peptic
ulcer disease; (e) relief of associated dyspeptic symptoms;
(f) prophylaxis of acid aspiration; and (g) Zollinger—Ellison
syndrome.

Patients on PPI therapy were identified using the study pro
forma. Informed consent was then obtained from these
patients who were interviewed and their hospital casenotes
were reviewed.

Statistics

Differences between patient groups were tested for statistical
significance using %* analysis. A p-value < 0.05 was consid-
ered significant.

RESULTS

On the day of the study, there were 157 inpatients in the
hospital of whom 78 (49.7%) were medical patients and 79
(50.3%) were surgical. Of the 157 patients, a total of 48
(30.6%) were on PPI therapy and details of these patients
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Table 1 Details of patients prescribed proton pump inhibitor
therapy

n 48

Male : Female 22:26

Mean age (range) years 67 (19-91)

Proton pump inhibitor prescribed:
22 (45.8%)
13 (27.1%)

Omeprazole
Pantoprazole

Esomeprazole 8 (16.7%)
Lansoprazole 4 (8.3%)
Rabeprazole 1 (2.1%)

Median duration of therapy (range) 5-month (1 day-8 years)

are shown in Table 1. Of the 78 medical patients, 29 (37.2%)
were on PPIs compared with 19 of 79 surgical patients (24%)
(p>0.05). Omeprazole was the most widely prescribed PPI
and of the 22 patients on omeprazole, 15 (68.2%) were
prescribed a daily dose of 20 mg while seven (31.8%) were
prescribed 40 mg daily. The indications for PPI therapy are
shown in Table 2. PPI therapy was prescribed for an approved
indication in 32 patients (66.6%), for an unapproved indica-
tion in nine (18.8%) and for an unknown indication in seven
patients (14.6%). Relief of non-specific abdominal symptoms
was the main unapproved indication for PPI therapy.

Source of Prescription and Investigations

The prescription of PPI therapy was initiated in hospital in 34
patients (70.8%), by the patient’s general practitioner in 10
patients (20.8%), but the source of the prescription could not
be ascertained in four patients (8.3%). Sixteen of the 48
patients (33.3%) on PPI therapy had undergone upper gas-
trointestinal (GI) endoscopy but 29 had not. In three patients
it could not be ascertained whether or not upper GI endos-
copy had been performed.

Concurrent Medications

Of the 48 patients on PPI therapy, 45 (93.8%) were on
additional oral medications. Twenty-two patients (45.8%)
were co-prescribed one other medication, 11 patients
(22.9%) two medications, 7 patients (14.6%) three medica-
tions, while 5 patients (10.4%) were on four co-prescribed

Table 2 Indications for proton pump inhibitor therapy

n (%)
Treatment of GORD 11 (22.9)
Healing/prophylaxis of NSAID-associated ulcers 9 (18.8)
Relief of dyspepsia 6 (12.4)
Treatment of peptic ulcer 3(6.2)
H. pylori eradication 2 (4.2)
Prophylaxis of acid aspiration 1(2.1)
Unapproved indications 9 (18.8)
Unknown indications 7 (14.6)

PROTON PUMP INHIBITOR PRESCRIBING

medications. Of the 48 patients on PPI therapy, 13 (27.1%)
were on co-prescribed NSAIDs, seven (14.6%) were on oral
prednisolone, seven (14.6%) were on low-dose aspirin, three
(6.3%) were on warfarin and two (4.2%) were on H2 recep-
tor antagonists.

DISCUSSION

This study was designed to assess the extent and appropriate-
ness of PPI prescribing in a secondary care setting. To achieve
this aim, we performed a comprehensive 1-day survey of PPI
prescribing in all inpatients in an Irish district general hos-
pital. Data were obtained by auditing the prescription charts
of all inpatients on the day of the study, and further data on
the patients prescribed PPI therapy were obtained by inter-
view and examination of the hospital casenotes.

We found that almost one-third of the 157 inpatients on
the day of study were on PPI therapy. There was no signifi-
cant difference in the extent of PPI prescribing between
medical and surgical inpatients. A similar single-day audit of
PPI prescribing in a London teaching hospital in 1997 found
that 8% of inpatients were prescribed PPIs (5). The higher
percentage of patients on PPI therapy in our study may
simply reflect the time trend in prescribing since then with
a rapidly increasing rate of PPI prescribing in both primary
and secondary care. A recent 1-day audit of PPI prescribing in
an Irish tertiary referral hospital found that 32% of patients
were on PPIs (6). In keeping with other studies, we found
that omeprazole was the most widely prescribed PPI. There is
little to choose between the available PPIs in terms of efficacy
and safety. Despite that, it is noteworthy that rabeprazole, the
least expensive PP, was the least prescribed in our patients.
The standard prescribed daily dose of omeprazole is 20 mg,
but over 30% of our patients on omeprazole were prescribed
40 mg daily. In their survey of hospital prescribing, Pillans
et al. (7) found that the prescribed daily dose of omeprazole
was more than 20 mg in 39% of patients.

In 2001, the Midland Regional Hospital at Tullamore
spent 39707 euros on oral PPI therapy. This drugs bill
could potentially have been reduced by one-third if PPI
prescribing had been appropriate at all times. We tested the
appropriateness of PPI prescribing using the clinical indica-
tions for PPI therapy published in the most recent edition of
MIMS as a guideline (4). The commonest appropriate indi-
cation for PPI therapy in our patients was the treatment of
GORD, followed by healing/prophylaxis of NSAID-
associated ulceration. Importantly, almost one-fifth of our
patients had PPI therapy prescribed for unapproved indica-
tions, and the precise indication for therapy could not be
deciphered in a further 15%. In a 1-month study of hospital
use of PPIs, Newton et al. (8) found no recognised indication
for the use of PPIs in one quarter of prescriptions, and Pillans
et al. (7) found that 50% of prescriptions in their study failed
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