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ABSTRACT

Background: Proton-pump-inhibitors are often prescribed 
unnecessarily in hospitals, which in turn induces their prescriptions 
after discharge.

Objective: To evaluate patients starting treatment with 
proton-pump-inhibitors during hospitalisation and proportion 
of inappropriate prescriptions. Patient risk factors and whether 
initiation in hospital induced their continuation in ambulatory care 
were also analyzed.

Methods: An observational, cross-sectional study in a tertiary 
hospital (1350 beds) was carried out on the first Tuesday in 
February 2015. Pharmacists screened admitted patients treated 
with proton-pump-inhibitors using an electronic prescription 
program (FarmaTools®-5.0). They also checked patients’ home 
medications before admission by accessing a primary care program 
(Horus®). Authorized indications according to Spanish-Medicines-
Agency and those recommended in Spanish-Clinical-Practice-
Guidelines were considered appropriate. Hospital-medical-records 
were checked to know whether proton-pump-inhibitors were 
prescribed at discharge. 

Results: Three hundred seventy nine patients were analysed. 
Two hundred ninety four of them were prescribed proton-pump-
inhibitors (77.6%). Treatment was initiated during admission for 
143 patients (48.6%, 95% CI: 42.8-54.5). Of them, 91 (63.6%, 
95% CI: 55.2-71.5) were inappropriate, mainly due to its inclusion 
unnecessarily in protocols associated with surgeries or diseases (56 
cases of 91, 61.5%). Additional inappropriate indications were 
surgical stress ulcer prophylaxis for surgeries without bleeding risks 
(19.8%) and polypharmacy without drugs that increase the risk 
of bleeding (18.7%). Of 232 discharge reports assessed, in 153 
(65.9%, 95% CI: 59.5-72), proton-pump-inhibitor continuation was 
recommended, of them, 51 (33.3%) were initiated at admission.

Conclusion: In hospitalized patients there is a high prevalence 
of prescription of proton-pump-inhibitors unnecessarily. The 
superfluous use is often associated with the prescription of treatment 
protocols. Those treatments started in the hospital generally did not 
contribute to over-use existing primary care, most of them were 
removed at discharge. 
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INTRODUCTION

The release of the proton pump inhibitors (PPIs) in the 
early 80s represented a breakthrough in the treatment of 
digestive diseases related to gastric acid secretion. Current-
ly, gastroesophageal reflux disease accounts for most of the 
approved indications for PPIs for long-term use, followed 
by prophylaxis against nonsteroidal anti-inflammatory 
drugs (NSAIDs) (1). The high prevalence of gastroesoph-
ageal reflux disease, its chronic nature and the concom-
itant presence of other risk factors such as the aging of 
the population, which is often associated with increased 
morbidity or treatments that increase the risk of bleeding 
such as anticoagulants or antiplatelets, contribute to a very 
high prescription of PPIs (2,3).

Due to the high prevalence of diseases that leads to PPI 
prescriptions, in recent years PPIs have become one of the 
most commonly used medicines in the developed world 
(4). Spain, for example, accounted for nearly 5% of glob-
al consumption of all medicines in 2010, making them 
in higher levels of pharmaceutical expenditure. However, 
Spain has a higher rate of prescription of PPIs than other 
neighbouring countries, which does not seem justified by 
our clinical needs (5).

PPIs have side effects that can have serious conse-
quences for patients. Long-term use has been associated 
with hypergastrinemia and an increased risk of communi-
ty-acquired pneumonia or vitamin B12 deficiency in the 
elderly and in patients with Zollinger-Ellison syndrome 
(6). Several epidemiological studies have shown associa-
tions between bone fractures and PPI use, mainly in long-
term treatments at high doses (7,8). However, despite these 
adverse effects, their prevalence is not high and PPIs are 
considered safe drugs.
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On the other hand, studies conducted on the use of PPIs 
in recent years have consistently found over-prescription. 
Clinicians often have a mistaken idea of the need for PPI 
prescriptions as gastric protectors for patients treated with 
polypharmacy, regardless of gastrolesive properties of 
the concomitant drugs, which generates a large number 
of unnecessary prescriptions for PPIs. The elderly, who 
generally have more comorbidity, are often treated with 
numerous drugs, thus they are particularly susceptible to 
inappropriate prescription of PPIs (9-11). Over-prescrip-
tion is even greater in healthcare transitions. Many PPI 
treatments are initiated in hospital, sometimes without 
justification, and often the prescription remains after dis-
charge from primary care, thus exposing patients to poten-
tial adverse effects and generating avoidable costs to the 
healthcare system.

OBJECTIVE

We developed the following study, whose hypothesis 
was that there is an unnecessary prescription of PPIs in 
hospitals, which in turn induces unnecessary PPI prescrip-
tions after discharge. The main objective of the study was 
to evaluate the proportion of patients starting treatment 
with a PPI during hospitalisation and whether the prescrip-
tion was appropriate or inappropriate. Additional objec-
tives were to evaluate the clinical and pharmacological 
risk factors and whether PPI initiation in hospital induced 
the prescription of PPIs in ambulatory care. The PPIs used, 
medical specialties involved and the demographic data of 
hospitalised patients on PPIs were also assessed.

METHODS

This was a descriptive, observational, cross-sectional study in 
a tertiary hospital of 1,350 beds. Pharmacotherapy prescribed to 
inpatients is registered in an electronic prescription program (Far-
maTools® version 5.0), which is used by using clinicians to prescribe 

drugs to around 850 patients daily. The study was carried out on the 
first Tuesday in February of 2015. On this day, using this program, 
pharmacists screened all admitted patients who were being treated 
with a PPI.

To determine whether or not this treatment had been initiated 
in hospital, pharmacists checked hospital clinical medical records 
and the patients’ home medications by accessing a primary care 
program (Horus®).

In those cases in which a PPI was prescribed at admission, 
pharmacists assessed the indication via the electronic prescription 
program, medical history record or by contacting the attending 
clinician.

Inclusion criteria 

Patients who were on a PPI that was available in the hospital 
(omeprazole, pantoprazole or esomeprazole) the day the study was 
carried out; patients admitted to the following adult wards: Oncol-
ogy, Internal Medicine, Pulmonology, Neurology, Cardiology, and 
General Surgery, Maxillofacial Surgery, Urology, Vascular Surgery, 
Neurosurgery and Traumatology; patients admitted to critical care 
units, Gastroenterology, the children’s hospital and the maternity 
hospital were excluded.

Primary and secondary endpoints

The primary outcome variable measured was the number of 
patients who began treatment with a PPI at admission and whether 
this prescription was appropriate or not. 

Approved indications according to the Spanish Agency of Med-
icines and Medical Devices (product characteristics) (12) and PPI 
treatments recommended in Clinical Practice Guidelines (CPG) (13-
17) were considered appropriate (Table I). The rest were considered 
inappropriate and unnecessary prescriptions. 

Secondary outcomes measured were clinical and pharmacological 
risk factors (13-17): History of a previously complicated ulcer, older 
than age 65, serious co-morbidity (cardiovascular, diabetes, renal or 
hepatic), smoker, history of gastrointestinal disease and concomitant 
use of drugs that increase risk of bleeding, demographic variables, 

Table I. Appropriate indications for proton pump inhibitors

PPI approved indications PPI treatments recommended in Clinical Practice Guidelines

Gastric and duodenal ulcers associated with 
Helicobacter pylori 

Prophylaxis of stress ulcers associated with vascular surgery, neurosurgery or colon

Gastroesophageal reflux disease Dual antiplatelet therapy

Treatment of Zollinger-Ellison syndrome Antiaggregation + anticoagulation

Prevention of NSAID-associated gastric and 
duodenal ulcers in patients at risk: 
 2 NSAIDs 
 1 NSAID + antiplatelet 
 1 NSAID + Anticoagulant 
 Prolonged treatment with 1 NSAID

High-dose Aspirin + risk factors:
  Clinical risk factors: Age > 65, serious comorbidity including cardiovascular, IR, IH, 
diabetes, Breast advanced cancer

  Pharmacological risk factors: Concomitant use of drugs that increase risk of bleeding 
(NSAIDs, aspirin, clopidogrel, prasugrel, ticagrelor, oral antcoagulantes, low molecular 
weight heparin, corticosteroids, inhibitors selective serotonin reuptake inhibitors)

PPI: Proton pump inhibitor.
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available PPIs prescribed (omeprazole, pantoprazole, esomeprazole) 
and whether the PPI was prescribed at discharge and for how long.

The study was approved by the Clinical Research Ethics Com-
mittee of hospital.

Statistical analysis

Data management

A database was designed to reflect the Case Report Form’s con-
tent, in which a data entry matrix with possible ranges or values 
was established, along with the various consistency rules between 
variables. The quality of information received through exploratory 
analysis aimed at detecting discrepancies in the values, out-of-range 
values or missing values. Exploratory analysis also provided infor-
mation on the distribution of the main variables to be studied and 
provided guidance on possible transformations.

General considerations

The information included was: The mean, standard deviation, 
median, maximum, minimum and 25% and 75% quartiles. For cate-
gorical data, the frequency distributions (absolute and relative) were 
presented. In addition, the 95% confidence intervals were calculated, 
where appropriate. The statistical analysis was carried out using SAS 
9.1 (SAS Institute Inc., Cary, NC, USA).

Sample size considerations

The sample size was calculated based on a pilot study in which a 
prevalence of PPI prescriptions was detected during the admission 
of 81.2%. It is estimated that in a cross section, the characteristics 
(secondary endpoints) of 400 patients could be analyzed and the per-
centages of each error could be estimated with an accuracy of at least 
95%. According to data available from the Pharmacy Department, 
each patient admitted to the units studied receives approximately 
10 medications daily. 

RESULTS

A total of 379 patients admitted were analysed. Some 
294 of them were prescribed a PPI (77.6%). Treatment was 
initiated during admission for 143 patients (48.6%, 95% 
CI: 42.8-54.5), the remainder had started treatment earlier 
and it was part of their usual medication.

The characteristics of the patients receiving PPIs varied 
depending on the time from initiation of the prescription, 
whether it occurred at admission or was previously pre-
scribed in primary care (Table II).

Of the three PPIs available at the hospital, 51% (n = 150) 
of the prescriptions corresponded to omeprazole, 48.3% (n 
= 142) to pantoprazole and 0.7% (n = 2) to esomepra-
zole. According to the prescribers, 55.9% of the PPIs were 
selected mainly due to a treatment protocols associated 

with a surgical procedure or pathology used in the hospital 
and 37.5% were selected without a specific reason. We 
also analysed the risk factors for gastric bleeding among 
the patients treated with PPIs (Table III). In terms of spe-
cialties, vascular surgery/neurosurgery, traumatology and 
neurology prescribed the most PPIs (Table IV).

Focusing on the main objective of our study, the rea-
sons for PPI prescription were stratified into three cate-
gories: Approved indication when included in the product 

Table II. Patient characteristics depending on the time  
of initiation of prescription of proton pump inhibitor

Characteristic

Initiation of 
treatment with PPI 
before admission

(n = 151)

Initiation of 
treatment with PPI 

at admission
(n = 143)

Age

 Mean (± SD) 71.57 (± 13.2) 60.64 (± 18.1)

Sex

 Male 85 (56.3%) 82 (57.3%)

 Female 66 (43.7%) 61 (42.6%)

Specialty

 Medical 97 (70.3%) 41 (29.7%)

 Surgical 54 (34.6%) 102 (65.4%)

N.º drugs prescribed

 Mean (± SD) 12.2 (± 4.4) 9.3 (± 3.7)

PPI: Proton pump inhibitor; NSAIDs: Non-steroidal anti-inflammatory drugs.

Table III. Risk factors for gastric bleeding

Clinical risk factors
N.º patients
(n = 294)

%

Age > 65 years 166 56.5%

Severe comorbidity 74 25.2%

Smoker 30 10.2%

History of gastrointestinal disease 22 7.5%

Medication risk factors

 LMWH 174 59.2%

 NSAIDs 66 22.4%

 Corticosteroids 57 19.4%

 Low-dose aspirin 54 18.4%

  Selective serotonin reuptake inhibitors 31 10.5%

 Oral anticoagulants 24 8.2%

  Antiplatelet (clopidogrel/prasugrel/
ticagrelor) 

16 5.4%

 High-dose aspirin 9 3.1%

LMWH: Low molecular weight heparin; NSAIDs: Non-steroidal anti-inflammatory 
drugs; ASA: Acetylsalicylic acid.
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characteristics (12), unapproved but recommended by 
CPG (13-17) and unapproved and not recommended by 
CPG (13-17). The first two were considered appropriate 
indications and the last one inappropriate.

We found that of the 143 patients who were prescribed 
a PPI during hospitalisation, these prescriptions were 
inappropriate in 91 cases (63.6%, 95%CI: 55.2-71.5). The 
remaining PPIs prescriptions were considered appropriate, 
26 of which (18.2%, 95% CI: 12.2-25.5) were prescribed 
for an approved indication and 26 of which (18.2%, 95% 
CI: 12.2-25.5) for an unapproved indication but were 
recommended by CPG. Figure 1 shows the proportion of 
appropriate and inappropriate indications.

The most inappropriate uses were made when a PPI was 
prescribed because of its inclusion unnecessarily in a pro-

tocol associated with a surgery, procedure or disease. Thus, 
of 91 cases of inappropriate prescription of PPIs, in 56 cas-
es (61.5%), the prescription was induced by indication of 
any of these order sets used by the specialties included in 
the study. Among the various protocols that are commonly 
used in hospital, 36 correspond to the specialties included 
in the study, many of which unnecessarily include a PPI. 
As shown in figure 2, the specialty of general surgery and 
urology used a high number of PPIs.

Additional inappropriate indications were surgical stress 
ulcer prophylaxis for surgeries without bleeding risk, 
which occurred in 18 of 91 patients (19.8%) and poly-
pharmacy without drugs that increase the risk of bleeding, 
which occurred in 17 of the patients (18.7%). Moreover, 
we detected a greater proportion of inappropriate prescrip-
tions in surgical specialties than in medical specialties 
(73.6% vs. 26.4%), mainly in traumatology and general 
surgery (Table V). 

We observed that most patients receiving PPIs for 
approved indications according to the product characteris-
tics (12) were associations between an NSAID and another 
drug that increased the risk of bleeding. In 26 cases there 
were 24 appropriate indications (92.3%). Among the drugs 
that increased the risk of bleeding, low molecular weight 
heparins were the most frequently medicines associated 
with NSAIDs: 19 cases out of 24 (79.2%). As for unap-
proved but recommended in the CPG, the main indication 
was prophylaxis for surgical stress ulcers in surgeries with 
high bleeding risk, which occurred in 9 of the 26 cases 
(34.6%), and the association of an anticoagulant with anti-
platelet drugs in 7 patients (26.9%).

We also found differences between the PPI prescribed 
in the hospital and their appropriate and inappropriate indi-
cations (Table VI).

Finally, access to discharge reports on patients includ-
ed in the study allowed us to analyse whether or not PPI 
prescriptions continued after discharge. Unfortunately, 
of the 294 patients studied, we were unable to access 

Table IV. Proportion of patients receiving drug treatment 
with a proton pump inhibitor by medical specialty

Specialty
N.º patients 

treated with PPI
N.º patients 

admitted
Percentage

Vascular or 
Neurosurgery 

19 17 89.5%

Traumatology 85 73 85.9%

Neurology 21 18 85.7%

Neumology 25 21 84%

Maxillofacial 
Surgery

12 10 83%

Urology 30 25 83.3%

Cardiology 40 33 82.5%

General Surgery 58 47 81%

Internal 
Medicine

62 42 67.7%

Oncology 27 8 26.6%

PPI: Proton pump inhibitor.

Fig. 1. Proportion of authorised and unauthorised indications for proton 
pump inhibitor drugs initiated during hospitalisation.

Fig. 2. Proportion of protocols including an inappropriately indicated 
proton pump inhibitor (PPI: Proton pump inhibitor).
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reports on 62 patients (21.1%) because they were not 
available either in the hospital clinical records or in pri-
mary care, thus we could only evaluate reports on 232 
patients.

Among the 232 discharge reports evaluated, in 153 
(65.9%, 95% CI: 59.5-72) continuation of PPI treatment 
was recommended, of which 102 (66.7%) were patients 
receiving this treatment before admission, while 51 
(33.3%) started this treatment at admission.

We detected that of 91 cases of inappropriate PPI 
prescriptions at admission, 29 (31.9%) were continued 
after discharge. Omeprazole and pantoprazole were pre-
scribed at discharge almost equally (42.5% vs. 39.9%) 
and 16.3% of the PPIs were continued implicitly, due 
to the indication of maintaining their usual treatment. 
Only two reports recommended continuing esomeprazole 
treatment (1.3%).

The duration of treatment in the discharge reports was 
not usually specified (78.3%). Those reports in which the 
duration of treatment was specified mainly corresponded 
to patients whose onset of treatment with PPIs occurred 
at admission (75%). A 25% of those discharge reports on 
patients who had already started treatment before admis-
sion and continued after discharge made no reference to 
treatment duration.

DISCUSSION

The prescription of PPIs in hospitalised patients is very 
high, in agreement with other authors (18), according to 
our study almost 80% of patients admitted received this 
treatment. Moreover, the number of patients receiving 
these treatments prior to admission was similar to those 
who started treatment at admission (51.4% vs. 48.6%).

Most of the PPIs prescribed by medical specialties were 
part of the patient´s home medicines (70.3%). In surgical 
specialties, most prescriptions began during hospitalisation 
(65.4%) usually because PPIs were included in protocols 
associated with surgical procedures. Other studies, such 
as ours, have revealed an over-use of this type of drugs in 
hospitals (19-22). 

Although these drugs are similar to each other in terms 
of efficacy and safety, they have important differences in 
their costs (5). However, this aspect seemed not to be taken 
into account when clinicians prescribed them. When asked 
about the reason for selecting one PPI or another, most 
prescribed the specific PPI included in a treatment protocol 
used in the hospital or they chose between the three avail-
able (omeprazole, pantoprazole and esomeprazole) without 
any specific criteria.

Although costs per day of treatment with omeprazole in 
Spain are significantly lower (5) than for the other PPIs, 
our results showed a similar rate of omeprazole and pan-
toprazole prescription (around 50%) and much a much 
lower rate of prescription of esomeprazole which were 
only prescribed when patient needed drug administration 
by nasogastric tube. 

Most of the patients studied presented no comorbidity 
or risk factors that increased bleeding risk. However we 
found a high rate of PPI prescriptions concomitantly with 
other drugs that increase bleeding risk (84.7%), mainly low 
molecular weight heparin and antiplatelet agents (59.2% 
and 54%, respectively).

This high proportion would be explained by the high 
rate of prescription of PPIs in specialties such as orthopae-
dics, vascular surgery and neurology. However, although 
some authors recommend PPIs for concomitant prescrip-
tion (22), others do not, such as when the antiplatelet is 
clopidogrel, because its interaction with PPIs can increase 
the risk of atherosclerotic complications (22,23). In agree-

Table VI. Distribution of appropriateness of indications according to the proton pump inhibitors prescribed at admission

PPI Authorised indication for PPI
Indication for PPI not authorised but 

recommended in CPG
Indication for PPI not authorised or indicated 

in CPG

Omeprazole 14 (19.2%) 16 (21.9%) 43 (58.9%)

Pantoprazole 10 (14.5%) 10 (14.5%) 49 (71%)

Esomeprazole 0 0 1 (1.1%)

Total 24 (16.8%) 26 (18.2%) 93 (65%)

PPI: Proton pump inhibitor; CPG: Clinical practice guidelines.

Table V. Inappropriate prescriptions of proton pump 
inhibitors by specialty

Specialty
N.º Inappropriate PPI 

prescriptions
Percentage

Traumatology 22 24.2%

General Surgery 20 22%

Urology 19 20.9%

Cardiology 10 11%

Neumology 8 8.8%

Maxillofacial 
Surgery 6 6.6%

Internal Medicine 3 3.3%

Oncology 3 3.3%

PPI: Proton pump inhibitor.
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ment with other authors (1,19,24), treatment with PPIs is 
frequently initiated inappropriately on hospital admission. 
According to our study, more than half of the PPIs were 
prescribed for inappropriate indications (63.6%). In agree-
ment, Walker et al. (25) found 67% inappropriate indica-
tions. In Spain, Martín-Echevarría et al. (26) detected a 
similar proportion (68.1%) and Batuwitage et al. (27), in 
England, observed inappropriate prescriptions for 56% of 
patients. It is noteworthy that in a high percentage (61.5%) 
of cases, the indication was induced because the PPIs were 
unnecessarily included in a treatment protocol.

Most of these protocols are associated with surgical pro-
cedures, which may explain in part the higher proportion of 
inappropriate prescription in surgical specialties compared 
with medical specialties (73.6% vs. 26.4%). As Sánchez 
Cuén et al. from Mexico (1), we found the most common 
inappropriate indications to be stress ulcer prophylaxis 
for surgery with a low risk of bleeding or polypharma-
cy that did not include drugs that increase bleeding risk. 
For PPIs with approved indications, the main reason for 
prescription was the use of NSAIDs concomitantly with 
other drugs (88.9%), primarily low molecular weight hep-
arins (79.2%). Other studies agree with this finding (19). 
Regarding unapproved but recommended by CPG (13-17) 
we observed that the most frequent indication was related 
to stress ulcer prophylaxis for surgery (34.6%) and the 
association with anticoagulants and antiplatelets (26.9%). 
In our study, pantoprazol was improperly prescribed more 
often than the other available PPIs in the hospital (71%), 
probably because it was included in most treatment proto-
cols used in the hospital for various surgical procedures. 

In our study we found a low impact on primary care of 
PPIs prescriptions started in the hospital. Thus, in terms 
of continuing treatment after discharge, we detected that 
in more than half of discharge reports, physicians decided 
to maintain PPI treatments. However, most patients were 
already admitted on this treatment, thus only a third of 
the patients who started treatment during hospitalisation 
continued after discharge. Moreover, contrary to what is 
revealed in other studies (27), in our results the proportion 
of patients whose prescription of PPIs was inappropriate 
in the hospital was low (31.9%). 

As for how long need the patients to take the PPI, in 
line with other studies (27), we found that few prescrip-
tions specified treatment duration. This finding is relevant 
because it can contribute to the use in primary care of these 
drugs in the long term, with the accompanying risks of 
adverse effects and economic costs to the healthcare sys-
tem. Unfortunately, there is a lack of guidelines or interna-
tional consensus on PPI discontinuations (28).

Limitations

This study is limited by weaknesses inherent in a 
cross-sectional study. Other limitations may be that the 

treatment of patients who met inclusion criteria were not 
assessed for omitted prescriptions in electronic prescrip-
tions program o handwritten PPI medication prescriptions 
in the administration nursing sheet. While this is an obser-
vational study, the sample of patients evaluated did not 
reach the number of patients initially estimated.

In hospitalized patients there is a high prevalence of pre-
scription of PPIs unnecessarily. The superfluous prescrip-
tion is often associated with the prescription of treatment 
protocols used in hospitals that include these drugs inap-
propriately.  For inpatients treated with PPIs, concomitant 
treatment with low molecular weight heparins is the main 
risk factor of gastrointestinal bleeding. However, those 
treatments with PPIs started in the hospital generally did 
not contribute to over-use existing primary care and that 
most of them were removed at discharge. 

On the other hand, patients whose prescription of a PPI 
began during hospitalization and continued after discharge, 
did so under an inadequate indication and also, in many cases 
it was not specified how long the patient should take them, 
which could perpetuate the treatment with a consequent 
increase in the risk of adverse effects and drug expenditure. 
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