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Abstract

Proton pump inhibitors (PPIs) are among the most commonly prescribed medications worldwide. Irrational use of PPIs
is a common practice among hospitalized patients. The major objective of this study was to determine the
appropriateness of indications of PPIs among hospitalized patients in King Fahd Hospital, Al Khobar, Saudi Arabia. A
cross-sectional study was conducted at King Fahd Hospital, during December 2018 to March 2019. All adult patients
admitted to the Medical and Surgical Departments were eligible. Data was collected from each patient’s medical record
using a structured - data collection form. Assessment of the appropriateness of PPIs indications was performed based
on standardized criteria. Descriptive statistics were used to describe all variables. Regression models were performed
to identify the determinants of inappropriateness of PPIs indication. A p-value less than 0.05 was considered as
statistically significant. Overall, a total of 181 patients was included, of them 96 (53%) were males. Patients aged > 65
years were 47 (26%). Out of all patients PPIs was prescribed as prophylactic therapy for 163 (90.1%) and for 18 (9.9%)
as treatment. For 128 (70.7%) patients PPIs was inappropriately indicated. Multiple logistic regression analysis showed
that, age more than 65 years [AOR 8.36 (3.82 - 18.3), (P <0.001)] was significantly associated with appropriate
indication of PPIs. PPIs indications was irrational as it was inappropriately prescribed for a considerable number of
patients. Urgent interventions are needed to improve the quality of prescribing of this important class of drugs.
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1. Introduction

Acid suppressive therapy (AST) includes Proton Pump Inhibitors (PPIs) and Histamine H2 receptors Antagonist
(H2RA). AST is indicated to treat several gastrointestinal disorders associated with increased secretion of acid, like
upper gastrointestinal bleeding, different types of esophageal reflux disease (GERD), beside other indications [1]. Due
to their high level of efficacy and low rate of toxicity, PPIs are among the most commonly prescribed medication
worldwide [2]. The use of PPIs is linked with the risk of hip, spine, and any-site fracture [3], with increased risk of
intestinal infections with C. difficile [4] and Candida infections [5]. Also, the use of PPIs is associated with potentially
life-threatening hypomagnesaemia [6].

The use of AST among hospitalized patients has been the subject of many studies conducted around the world. Irrational
use during hospital admission and after discharge was documented [7,8]. Non-adherence to international guidelines for
stress ulcer prophylaxis and the inappropriate use of these agents among non-critically hospitalized patients were
reported [9]. Overutilization of PPI in the medical department was inappropriately linked to stress ulcer prophylaxis as
a main indication [10]. Discharge on acid suppressive medication indicated for stress ulcer prophylaxis is one of the
manifestations of irrational use documented in literature [11]. Another example of malpractice is the prescribing of

* Corresponding author: Elbur Abubaker

Copyright © 2020 Author(s) retain the copyright of this article. This article is published under the terms of the Creative Commons Attribution Liscense 4.0.


https://www.wjarr.com/
http://creativecommons.org/licenses/by/4.0/deed.en_US
https://doi.org/10.30574/wjarr.2020.6.3.0193
https://crossmark.crossref.org/dialog/?doi=10.30574/wjarr.2020.6.3.0193&domain=pdf

Elbur et al. / World Journal of Advanced Research and Reviews, 2020, 06(03), 237-244

PPIs for elderly patients without documented indication [12]. Beside the health impact, the economic burden of
unjustified use of these agents is huge in terms of money spent on drugs [13].

In Saudi Arabia few studies explored the use of PPIs among hospitalized patients. For example, one study identified
inappropriate use of intravenous PPIs in critically and non-critically ill patients [14]. Another study documented the
inappropriate use of AST for stress ulcer prophylaxis for non-critically ill patients lacking the risk factors for GI bleeding
[15]. The major objective of this study was to determine the appropriateness of indications of PPIs among hospitalized
patients in King Fahd Hospital. In addition, the research aimed to identify the factors associated with the appropriate
use of PPIs and the predictors of the use of PPIs via parenteral route.

2. Patients and methods

2.1. Study design and setting

A cross-sectional study was conducted at The Medical and Surgery Departments in King Fahd Hospital, Al Khobar, Saudi
Arabia, during December 2018 to March 2019.

2.2. Inclusion criteria

The study included All adult patients (18 years and above) hospitalized during the study period and for whom PPIs was
prescribed.

2.3. Exclusion criteria

e Pediatric patients

e Patients with incomplete medical records

e Severely ill patients (terminal illness and malignancy)

2.4. Sample size and sampling technique

A convenient method of sampling was adopted and a total of 181 patients was included.

2.5. Data collection

Data was collected from each patient medical record using a structured- data collection form.
The data collection form composed of the following sections:

Basic and demographic data (age, gender), comorbidities, primary reason of admission and date of admission, and
Intensive Care Unit (ICU) stay.

Prescription parameters: current indication of PPIs, drug prescribed, dose, frequency, duration, route of administration.
Information about the use of anti-platelet, anti-coagulant, Non-steroidal Anti-inflammatory Drugs (NSAIDs) and
corticosteroids drugs were also collected.

2.6. Definitions

Use of acid suppressive therapy was defined as "any prescription of PPIs medication regardless of dosage regimen in
which the patient received at least one dose during the hospitalization".

2.7. Appropriateness of indications of PPIs

Indication was considered appropriate if it was complying with the indications stated by Scarpignato et al [1]. For the

purpose of this research the following indications were considered appropriate:

e Long-term Management both gastroesophageal reflux disease (GERD) and non-erosive esophageal reflux
disease (NERD)

e Extra-digestive GERD

e Uninvestigated Dyspepsia in Patients younger than 45 yrs.
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e Peptic Ulcer (PU) Bleeding

e Use of steroid therapy in combination with NSAIDs.

e Use of anti-platelet therapy in patient at gastrointestinal (GI) risk.

e Use of anti-coagulant therapy in combination with antiplatelet therapy.
e Otherwise, all other indications were considered as inappropriate.

2.8. Data analysis

Descriptive statistics was used to describe demographic and clinical characteristics of the patients. Percentages and
frequencies were used for the categorical variables. Regression models were used to identify factors; such as gender,
patient's age presence of comorbid condition/s, the primary reason of admission and ICU stay (independent) that affect
prescription appropriateness and using PPIs via parenteral route (dependent). A p-value less than 0.05 was considered
as statistically significant.

2.9. Ethical approval

The study was approved by The Institutional Review Board in Imam Abdulrahman bin Faisal University for Ethical
Clearance.

3. Results and discussion

3.1. Background characteristics

Overall, a total of 181 patients was included, of them 96 (53%) were males and 85 (47.0%) were females. Patients aged
> 65 years were 47 (26%). Patients with other comorbid chronic diseases were 148 (81.8%), of them 128 (86.5%) had
cardiovascular diseases. Table (1) showed patients' background characteristics.

Table 1 Patients' background characteristics

Background characteristic n (%)
Gender Male 96 (53%)
Female 85 (47%)
Age <65 years 134 (74%)
65 years or above 47 (26%)
Admission specialty Medical 109 (60.2%)
Surgical 72 (39.8%)
ICU stay Yes 22 (12.2%)
No 159 (87.8%)
Comorbidity Present 148 (81.8%)
Absent 33 (18.2%)
History of peptic ulcer or gastro bleeding ves 8 (4.4%)
No 173 (95.6%)
. Yes 58 (32%)
Prior use of PPIs or H2RA
No 123 (68%)
Total 181(100%)

3.2. Prescribing Patterns of PPIs

Out of all patients PPIs was prescribed as prophylactic therapy for 163 (90.1%) and for 18 (9.9%) of them indicated for
treatment. For nearly half of the patients PPIs was prescribed for stress ulcer prophylaxis, other indications were shown
in table (2).
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Table 2 Indications for PPIs

Indication Frequency (%)
Stress Ulcer Prophylaxis 85 (47%)
Prevention of gastro-duodenal lesions and events 78 (43.1%)
Bleeding 2 (1.1%)
Long-term Management (both GERD and NERD 1(0.6%)
Extra-digestive GERD 1 (0.6%)
Uninvestigated Dyspepsia in Patients younger than 45 yrs 1 (0.6%)

Acute pancreatitis 1 (0.6%)

Others 12 (6.6%)

PU= peptic ulcer; GERD= Gastroesophageal reflux disease; NERD= non-erosive esophageal reflux disease
Table 3 showed the drugs names, doses, frequencies and durations of PPIs.

The results showed that 42 (79.2%) of the patients received NSAIDs and 24 (45.3%) used anticoagulants, 26 (14.4%)
were on antiplatelet and 14 (7.7%) had steroid drugs.

Out of all patients 59 (32.60%) were discharged on PPIs, 96 (35%) discharged without PPIs, while 26 (14.40%) were

still hospitalized.

Table 3 Drug names, routes of administration, doses, frequencies and durations

Variable Frequency (%)
Drug name

Pantoprazole 180 (99.4%)
Esomeprazole 1(0.6%)
Route of administration

Oral 89 (49.2%)
Intravenous 92 (50.8%)
Dose

20 mg 2 (1.1%)

40 mg 179 (98.9%)
Frequency of administration

Once 173 (95.6%)
Twice 8 (4.4%)
Duration of use

Up to 7 days 59 (32.6%)
8-30 days 75 (41.4%)
>30 days 47 (26.0 %)

3.3. Appropriateness of indication of PPIs and its determinants

For 128 (70.7%) of all the included patients, PPIs was inappropriately indicated. Initially, univariable analysis showed
that advanced age > 65 years (P <0.001) and presence of other comorbidities conditions (P = 0.005) were significantly
associated with appropriateness of indication of PPIs. However, multiple logistic regression analysis showed that age

more than 65 years was the only predictor of appropriateness of PPIs use (P <0.001), as shown in table (4).
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Table 4 Predictors of appropriateness of PPIs indications

Variable % appropriateness AOR (95% CI) p-value
Age in years
<65 16.4 Reference

More than 65 66.0 8.36 (3.82,18.3) <0.001
Other Comorbidity
conditions 9.1 Reference
Absent 0.201
Present 33.8 2.32 (0.64, 8.4)

3.4. Determinants of route of administration

Multiple logistic regression analysis showed that admission specialty (P =0.019) and indication of PPIs (P = 0.005) were
significantly associated the use of PPIs via the parenteral route, as shown in table (5)

Table 5 Predictors of using PPIs via intravenous route

Variable % used PPIsvialV  AOR (95% CI) p-value
Admission specialty

Medical 43.1 Reference

Surgical 58.3 2.12 (1.13,3.97) 0.019
Indications for PPI

Prophylaxis 46.0 Reference 0.005
Therapy 77.8 5.54 (1.67, 18.36)

4. Discussion

The irrational use of medicines is a big problem that face the healthcare systems with huge impact on both health
outcomes and wastage of resources [16]. Drug utilization review in hospitals is important for improving the services
provided to the patient, as it identifies the malpractices, which will be the focus of future interventions [17].

Analysis of the demographic and clinical characteristics of the included patients revealed that above quarter of them
were aged above 65 years old. The use of medicines at this age range should deserve special attention as this subset of
the population at increased risk of adverse drug reactions due to polypharmacy and the presence of multiple
comorbidities [18]. From a clinical point of view the advanced age is considered as a risk factor of GI bleeding for those
who use aspirin-based antiplatelet therapy without the routine PPIs use [19] and patients using complex antithrombotic
therapy [20].

Few patients had a history of peptic ulcer or GI bleeding. Quantification of this factor is important, as duodenal ulcer
disease was found to be the most common risk for nosocomial bleeding that occur after a prolong hospital stay [21].

The current study attempted to identify the appropriateness of PPIs indications among hospitalized patients. The
majority (90.1%) of the patients had PPIs as prophylactic therapy. The two main indications for the use of PPIs as
prophylactic therapy were stress ulcer prophylaxis and prevention of gastro-duodenal lesions and events. For the first
indication, stress ulcer prophylaxis, the international guidelines justify the use of prophylaxis in critically ill patients
admitted to the ICU based on standardized criteria, but not for those admitted to the ward [22]. Likewise, in the case of
using of PPIs for prevention of gastro-duodenal lesions and events [1]. Generally, the use PPIs for prevention of gastro-
duodenal lesions and events can be easily explained by the fact that a considerable number of patients had
cardiovascular diseases for which they used treatment or prevention with ulcerogenic agents like, antiplatelets and
anticoagulants. However, as observed in this study the healthcare providers ignore the criteria of when to use these
drugs in such situations. For example, PPIs was prescribed almost for every patient who was using an antiplatelet agent
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without the presence of gastro-duodenal risk factor for bleeding, like advanced age. This finding emphasizing the need
for in-service education to raise the awareness of the physicians with the evidenced-based guidelines regarding the
proper use of PPIs.

The results showed that for all patients included approximately 70% PPIs was inappropriately indicated. In agreement
with the results obtained from another study conducted in South Africa, a high percent of the hospitalized patients
(73%) had acid suppressive therapy, which was prescribed irrationally [23].

The only predictor of appropriateness of indication documented in our study was the age > 65 years. Likewise, younger
age together with female gender were found to be the most significant determinants for the inappropriateness [24]. The
appropriateness of PPIs indications among elderly patients may be attributed to their use of ulcerogenic agents either
as single or combined as in the case of using anti-coagulant therapy with antiplatelet agents.

The results showed that nearly 12% of the patients who were already admitted to the ICU continue using PPIs after
discharged to the ward. The same malpractice was documented in another study, whereby more than 50% of the
patients who were discharged from ICU continue inappropriately prescribed AST [25]. Here, there should be a system
in place to evaluate the appropriateness of the continuation of the drug when the patient transferred to the wards.

Nearly one third of the patients had a history of using AST prior to admission, we observed from the retrieval of the
patients' records that prior use was associated with recent previous hospitalization as these patients discharge on these
drugs after hospitalization.

Nearly half of the patients (48.6%) received PPIs in an injectable form. Excessive use of injections among hospitalized
patients associated with multiple risk like, bloodstream infections, catheter-related bloodstream infections. In addition,
it is a well-known risk factor for other side effects such as infiltration, extravasation, phlebitis and pain [26].
Furthermore, the use of injections from economical point of view is expensive compared to the oral formulation and
time consuming for the staff taking care of the patients. Here a system should be in place to assess the patient edibility
for conversion from intravenous route to oral one, if the indication is appropriate.

Admission in surgical units was significantly associated with using PPIs in an injectable form. The irrational use of
intravenous PPIs in patients admitted to surgical department was found to be 3 times more inappropriately used as
injections in another study [27].

One third of the patients were discharged on PPIs for different durations of use, in some patients, the durations was six
months. Here the pharmacist can play a major role to identify the rationality of indication, if a proper system of
medication reconciliation is in place. Comparatively, in another study the quantification of the amount of
appropriateness of PPIs use after discharge showed that nearly 60% of the patients were discharged on the drug
without documented indication [28].

The study had some limitations, it was a cross-sectional, so the obtained results cannot be generalized to all hospitals
in the country. For the patients who had prior history of AST use we didn’t know exactly what the indication was, but
as mentioned above it was strongly linked to recent hospitalization.

5. Conclusion

Overall PPIs utilization was irrational as it was inappropriately indicated for nearly 70% of the patients and there was
a high rate of using the drugs in an injectable form. A qualitative study must be conducted to explore the reasons of why
the healthcare providers use PPIs to identify the gaps in their knowledge.

The proposed interventions to improve the situation can be in a form of developing a stewardship program [29].
Prescriber feedback and developing clinical guidelines or a pathway to unify the prescribing patterns are interventions
of value. In addition, providing an ongoing in-service education is important to upgrade the physicians' knowledge
about the use of this important class of drugs.
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