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The Prevalence of Proton Pump
Inhibitor Use in Hospitalized Patients

INTRODUCTION

P roton pump inhibitors (PPIs) are commonly pre-
scribed medications in hospitals. There have been
several studies in the past looking at the use of

acid suppression in this setting, and there is a general
consensus that these medications are prescribed too fre-
quently, often without appropriate indication (1–6).  

Most of the previous studies investigated the use of
medications for acid suppression as a class rather than
proton pump inhibitors specifically, and were con-
ducted in countries outside the United States. Recent

studies analyzed the inappropriate use of intravenous
(IV) PPIs and examined patients admitted mainly to
intensive care units (7,8). Of the few studies that were
conducted in the United States, only two looked at oral
acid suppression among hospitalized patients. Nardino,
et al (5) found excessive use in an urban teaching hos-
pital. However, the majority of their patients were on
histamine receptor (H2) antagonists, not PPIs. In a
recent study by Zinc, in a suburban hospital, 60% of
patients were found to have an inappropriate indication
for prescribed H2-antagonists or PPIs (9). 

As proton pump inhibitors are by far the most
commonly used form of acid suppression in this coun-
try, it is important to examine the reasons why physi-
cians, especially those early in training, prescribe these
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Background: Proton pump inhibitors (PPIs) are commonly prescribed in the hospital
setting. 
Aim: The purpose of this study was to investigate the indications for and frequency of
PPI use in hospitalized patients admitted to a large teaching hospital. 
Methods: In consecutive patients prescribed oral pantoprazole on admission to an
internal medicine service over a two-month period, the admitting resident was sur-
veyed to determine the indication for prescribing a PPI.
Results: One hundred and seventy-nine patients were surveyed. The mean age was 61.7
years and 99 patients (55.3%) were female. Pantoprazole was most frequently pre-
scribed to “prevent GI bleeding.” Of these 90 patients, only 7 (8%) patients met crite-
ria for being at increased risk for gastrointestinal bleeding. 
Conclusions: The most common reason medical residents gave for prescribing proton
pump inhibitors to hospitalized patients on admission was primary prophylaxis of gas-
trointestinal bleeding. The vast majority of these patients had no evidence-based indi-
cation for using pantoprazole. This inappropriate prescribing has a great economic
impact and further education may be required.



medications. This may provide information about their
overuse and give insight into the education of physi-
cians in the future.

We hypothesized that amongst physicians, there is
inappropriate administration of oral proton pump
inhibitors in hospitalized patients. The purpose of this
study was to investigate the frequency of and indica-
tions for PPI use in patients admitted to a large teach-
ing hospital in a densely populated region of the
United States.

MATERIAL AND METHODS 
Consecutive patients admitted over a two-month
period to the internal medicine service at Beth Israel
Medical Center, New York, who were prescribed oral
pantoprazole on admission orders, were surveyed.
Pantoprazole was selected as this is the only PPI on
formulary in our hospital. H2-antagonists are almost
exclusively ordered in the IV form at our institution.
As oral H2-antagonists are seldom prescribed, we
chose not to include them in this study. Consecutive
patients were entered prospectively. Data were col-
lected on the day after admission and included the

patient’s age, sex, prothrombin time, partial thrombo-
plastin time, INR, past medical history and medica-
tions prescribed on admission. Patients admitted to
other inpatient services or to the medical intensive care
unit were excluded from the study. 

The prescribing residents were surveyed by filling
out a questionnaire regarding the primary and sec-
ondary reasons for ordering the medication. The ques-
tionnaire contained 11 possible “reasons for prescrib-
ing pantoprazole,” including the option of “other” and
the residents were instructed to check off the appropri-
ate reasons. (Table 1). As the most common reason
given by the residents who indicated “other” was nau-
sea, this was listed in Table 2 rather than “other.” We
established criteria for the appropriate use of pantopra-
zole in both the prophylactic and therapeutic setting,
based on recently published literature (1,10).  

Appropriate prophylactic uses for pantoprazole in
patients at increased risk for GI bleeding, were deter-
mined by previously published criteria. These criteria
included: critically ill patients who were on mechani-
cal ventilation or coagulopathic (11–14); patients who
were on NSAIDS and above average risk for bleeding
(history peptic ulcer disease, previous GI bleed,
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Table 1 
Characteristics of Patients

Past Medical History Number (%) Medications Number (%)

Hypertension (HTN) 102 (57) Anti-HTN 102 (57)
Diabetes Mellitus (DM) 57 (32) Heparin SQ 87 (49)
Coronary Artery Disease (CAD) 54 (30) ASA/Clopidogrel 79 (44)
Cancer 32 (18) Acetaminophen 73 (41)
Asthma 29 (16) Antibiotics 62 (35)
Human Immunodeficiency Virus 19 (11) Opiates 44 (25)
Hepatitis 17 (10) Steroids 24 (13)
Chronic Obstructive Pulmonary Disease 15 (8.4) Warfarin 15 (8)
Cerebral Vascular Accident (CVA) 12 (6.7) Heparin IV 9 (5)
Peptic Ulcer Disease (PUD) 7 (4) Non-steroidal Antiinflammatory 6 (3)

Drugs (NSAIDS)
Gastroesophageal Reflux Disease (GERD) 7 (4) Other 112 (63)
Anemia 6 (3)
Arthritis 6 (3)
Gastrointestinal Bleed 6 (3)
End-Stage Renal Disease (ESRD) 4 (2)
Other 99 (55)
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advanced age >70 years, or concurrent steroid use)
(15–16), active peptic ulcer disease (17); steroid use
with NSAIDS, history of peptic ulcer disease or
advanced malignancy (18) (Figure 1). Prophylactic
uses of PPIs that did not meet these stated criteria were
considered inappropriate. 

The appropriate therapeutic uses of pantoprazole
included: active ulcer disease, symptomatic gastroe-
sophageal reflux disease (GERD), treatment of Heli-
cobacter pylori, gastric acid hypersecretory states,
dyspepsia from nonsteroidal anti-inflammatory med-
ications (NSAIDS), and or GI bleeding on admission
(19,20). Erosive esophagitis associated with gastroe-
sophageal reflux disease (GERD) was also considered
an appropriate therapeutic indication as listed on the
pantoprazole package insert (Figure 2). Therapeutic
uses of PPIs that did not meet these stated criteria were
considered inappropriate. 

The surveys were examined to determine if the
patient was receiving pantoprazole for a therapeutic or
prophylactic indication. Once the correct category was
selected, we determined if the patient met one of the
pre-established criteria for appropriate use of the 
medication.

The Institutional Review Board approved the
study. Patients provided written informed consent.
Surveys were confidential and anonymous, identifying
neither the prescribing physician nor the patient. Nor-
mally distributed variables were characterized as mean
± standard deviation while categorical outcomes were
characterized in terms of frequency (%). Chi square
tests were used to compare categorical outcomes while
univariate logistic regression was used in the presence
of continuous factors. All analyses were done using
0.05 as the level of significance. SPSS 12.0 (SPSS,
Inc, Chicago, 2002) was used to calculate all statistics. 

RESULTS 
One hundred and seventy-nine patients were surveyed
over a two-month period. The mean age was 61.7
years and 99 patients (55.3%) were female. Past med-
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Figure 1
Appropriate Prophylactic Indications for 
Pantoprazole Use

• NSAID use associated with:
– History peptic ulcer disease
– Previous GI bleed
– Advanced age
– Concurrent steroid use

• Active peptic ulcer disease
• Steroid use with:

– NSAIDS
– History of peptic ulcer disease
– Advanced malignant disease

Figure 2
Appropriate Therapeutic Indications for 
Pantoprazole Use

• Active ulcer disease
• Symptomatic gastroesophageal reflux disease (GERD)
• Gastric acid hypersecretory states
• GI bleeding on admission
• Dyspepsia from nonsteroidal anti-inflammatory 

medications (NSAIDS)
• Erosive esophagitis associated with gastroesophageal

reflux disease (GERD)

Table 2
Reasons Given for PPI Administration

Appropriate
Indications 

Number for PPI Use 
Reason Prescribed (%) Number (%)

Prevent GI bleeding 90 (50) 7 (8)
On PPI at Home 24 (13) 13 (54)
GERD Symptoms 20 (11) 20 (100)
On Steroids 13 (7) 8 (62)
On Anticoagulation 14 (8) 0 (0)
Abdominal Pain 11 (6) 1 (9)
“I give it to all my 

patients” 11 (6) 1 (9)
History of GI bleeding 10 (6) 3 (30)
Nausea 9 (5) 1 (11)
NPO (Nulla per os; 

nothing by mouth) 7 (4) 2 (29)
Prevent NSAID Gastritis 3 (2) 0 (0)



ical history and patient medications are listed in Table
1. The most frequent reason given for prescribing pan-
toprazole was to “prevent GI bleeding”(See Table 2).
Of the 90 patients who were prescribed pantoprazole
to “prevent GI bleed,” only 7 (8%) patients met crite-
ria for being at increased risk for gastrointestinal

bleeding (Table 3, 4). Of the 41 patients who were tak-
ing either aspirin or clopidogrel, and were prescribed
pantoprazole to “prevent GI bleed,” only 3 of these
patients were receiving the PPI for the appropriate rea-
son. One (1%) patient had a history of GI bleeding,
and 2 (2%) had a history of peptic ulcer disease.

After GI bleeding, the next most common reason
for prescribing pantoprazole was that the patient was
“on a PPI at home.” Of the 24 patients who were pre-
scribed pantoprazole for this inidication, only 13
(54%), had an appropriate indication for prior use out-
side the hospital. 

The reasons given to prescribe pantoprazole that
had the least number of appropriate indications were
“on anticoagulation,” “abdominal pain” and “I give it
to all my patients.” Of the 36 patients who were given
pantoprazole for any one of these indications, only 2
patients met the pre-established criteria for appropriate
indication. 

Overall there were no statistically significant dif-
ferences between the 90 patients who were prescribed
pantoprazole “to prevent GI bleed” and the remaining
89 patients in the study, in regards to past medical his-
tory and medications.
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Table 3
Selected Characteristics of 90 Patients on 
Pantoprazole “To Prevent GI Bleed”

Past Medical History 
and/or Medications Number (%)

Heparin SQ 46 (51)
Acetaminophen 44 (49)
ASA/Clopidogrel 41 (46)
Diabetes Mellitus 31 (34)
Cancer 15 (17)
Steroids 7 (8)
Heparin IV 5 (6)
Non-steroidal Antiinflammatory 

Drugs (NSAIDS) 4 (4)
Warfarin 3 (3)
Peptic Ulcer Disease* 3 (3)
GI Bleed* 2 (2)
NSAIDs and Steroids* 2 (2)
GERD 2 (2)
Anemia 2 (2)
ASA/Clopidogrel and Peptic Ulcer Disease* 2 (2)
ASA/Clopidogrel and GI Bleed* 1 (1)
NSAIDs and age >70* 1 (1)
GI bleed and Liver Disease 1 (1)
NSAIDs and Peptic Ulcer Disease* 0 (0)
NSAIDs and History GI Bleed* 0 (0)

Past Medical History 
and/or Medications Number (%)

Steroids and Peptic Ulcer Disease* 0 (0)
Steroids and Cancer (Advanced Malignancy)* 0 (0)
GI bleed and Anticoagulation 0 (0)
GI Bleed and Anemia 0 (0)

*Patients who met criteria for increased risk of GI bleed

Table 4
Characteristics of the Seven Patients 
Who Were at Increased Risk for GI Bleeding 

Patient 1: Active Peptic Ulcer Disease

Patient 2: History PUD; ASA/Clopidogrel use and history
PUD

Patient 3: Active PUD; Active GI bleed; ASA/Clopidogrel
use and history PUD; ASA/Clopidogrel use and
history GI bleed; GI bleed and Chronic Liver
Disease

Patient 4: Active GI bleed

Patient 5: NSAID and Steroid Use

Patient 6: NSAID and Steroid Use

Patient 7: NSAID use and age greater 70



DISCUSSION
Several previously published studies have shown that
medications for acid suppression are over prescribed in
hospitalized patients. Very few of these studies were
conducted in the United States and looked exclusively
at oral PPI use in hospitalized patients. According to a
US Pharmaceutical Market report published by IMS
Health Incorporated, greater than 12.4 billion dollars
was spent on PPIs in the United States in 2003 (21).
PPIs have become one of the fastest growing drug
classes in this country over the last several years, and
physicians are continuing to prescribe these medica-
tions at alarming rates. 

While these drugs are considered to be relatively
safe with few severe adverse effects, the chief concern
is the cost of unnecessary prescribing. Common
adverse effects such as headache, dizziness and diar-
rhea are generally not overly debilitating, however
agranulocytosis, hepatic failure, pancreatitis and toxic
epidermal necrolysis have been reported.  

Fifty percent of the patients included in the study
were given a PPI to “prevent GI bleeding.” The vast
majority of these patients, 92%, had no evidence-based
indication for using pantoprazole. Such a high percent-
age of inappropriate PPI use, is not unique to our study
population. Noguerado, et al in 2002, Parente, et al in
2003, and Nardino, et al in 2000 found that 72.2%, 68%
and 65%, respectively, of prescriptions for acid sup-
pression were not indicated (1,5,6). There are several
possible reasons why the inappropriate usage was
higher in our study. We required evidence based, pub-
lished criteria or FDA approved indications from the
package insert for pantoprazole. Additionally, we
examined the orders of internal medicine residents who
may not have been as selective or as knowledgeable as
the attending physicians in other hospital-based studies.

The majority of the previous studies were con-
ducted several years before our data were collected.
PPIs have become more frequently prescribed possibly
due to increased advertising and a larger number of
available products in this medication class. Patients
who are started on a PPI are more likely to be dis-
charged home on the same medication. Therefore,
interventions aimed at improving physician education
will help prevent inappropriate long term use.

Our study is the first to examine the prescribing
practices of internal medicine residents in a large met-
ropolitan teaching institution. These physicians are
still in training and learning about evidence based pre-
scribing may have profound long term benefits on the
patients as well as economic advantages to society. ■
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