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ARTICLE INFO ABSTRACT

Key Words:

Off-Label Use, Proton Pump Inhibitors, Omeprazole Proton pump inhibitors(PPIs)are widely used for the treatment of acid-related gastrointestinal

disorders. However, their overuse or inappropriate prescription can lead to adverse effects,
increased healthcare costs, and development of antibiotic-resistant infections. Objectives: To
ascertain whether the Omeprazole (Risek')-PPls prescription patterns by practitioners in the
inpatient and outpatient departments of various healthcare facilities in Pakistan are in
compliance with the therapeutic indications and to evaluate the safety profile associated with
eachtherapeuticindication. Methods: A cross-sectional multicenter study was conducted for 4
months at various healthcare facilities inpatient and outpatient departments. A total of 1384
patients > 18 years prescribed Omeprazole (Risek’) were enrolled while pregnant or lactating
women, patientswith chronicdiarrhea, those with ahistory of Omeprazole allergic reaction, and
with diagnosed malignancy of the Gl tract were excluded. The drug use was determined based
on the prescribed frequency, dosage, and duration of therapy with respect to each indication.
Results: Of the total, 29.8% were already taking oral PPl or Histamine H2-Receptor Antagonists.
The common indication for Omeprazole (Risek’) was Gastroesophageal Reflux Disease (GERD),
followed by peptic ulcer. Mostly the drug was infused/injected in 40 mg dosage, once daily and
for five days among 76.6% and 41.8%, respectively. Around 13.3% of patients experienced mild
adverse events like flatulence, fever, vomiting, abdominal pain, constipation, diarrhea, nausea,
rash, etc. Most off-label uses were observed in GERD concerning the duration of therapy
(55.9%), prescribed frequency (19.7%), and dosage (5.9%). The Omeprazole (Risek’) treatment
was also prescribed for stress ulcer prophylaxis and upper Gl bleeding against the treatment
protocol for the particular therapeutic indication. The adverse events were most frequent
among patients with GERD, followed by NSAID-induced ulcers. Conclusions: This study
provides clinical evidence onthe Omeprazole(Risek )use in concordance with the product label,
inbothinpatientand outpatientdepartments of Pakistanforvarious therapeuticindications.

How to Cite:

Kamal Khan, J., Danish, S. H. ., Shaikh, M. N. .,
Mahmud , R. ., Shafgat , S. ., & Usama, M. (2023).
Omeprazole (Risek®) Use in Inpatient and Outpatient
Departments: A Post-marketing Surveillance
Investigation: Omeprazole Use in Inpatient and
Outpatient Departments. Pakistan Journal of Health
Sciences, 4(04).
https://doi.org/10.54393/pjhs.v4i04.684

*Corresponding Author:

Jahanzeb Kamal Khan

College of Physicians and Surgeons, Karachi,
Pakistan

jahanzebkk@yahoo.com

Received Date: 7" April, 2023
Acceptance Date: 28" April, 2023
Published Date: 30" April, 2023

INTRODUCTION

Proton pump inhibitors (PPIs) are commercially available
since more than 30 years ago and have been the mainstay
of treating upper gastrointestinal disorders[1]. Since then,
they have proven to be valuable, safe, and effective agents
for the management of a variety of acid-related disorders.

Although members in this class act in a similar fashion,
inhibitingactive parietal cellacid secretion, there are slight
differences among PPIs relating to their pharmacokinetic
properties, metabolism, and their approved clinical
indications [2]. PPIs are available in intravenous (1V) and
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oral forms (enteric-coated delayed-release,
microencapsulated beads in a capsule or suspension, and
unprotected drug with sodium bicarbonate). Currently, the
IV PPlareapproved by the USFood and Drug Administration
(US-FDA) for treating patients who are unable to tolerate
oral medications due to complicated erosive esophagitis,
and in patients with Zollinger-Ellison syndrome with
pathological hypersecretory states. In real life practices,
the use of IV PPl is much more widespread[3]. PPIs are
among the most frequently prescribed drugs globally.
While they are highly cost-effective when used
appropriately, studies across a wide range of populations
continuetoidentify thattheyare prescribed withoutaclear
indication in 50 to 70% of cases[4, 5]. One of the most
frequently prescribed drug classes worldwide is that of
proton-pump inhibitors (PPIs), which include Omeprazole.
It has grown in popularity for off-label use in inpatient and
outpatient settings, despite its primary indication being
the treatment of GERD. It has a long history of effective
treatment inside and outside hospitals. Omeprazole is
increasingly used off-label despite being effective. When
the frequency of hospitalizations brought on by adverse
drug reactions were assessed, it was found that
Omeprazole was the medication most frequently linked to
hospital admission[6]. A drug's safety may also alter over
time due to increased usage and alterations in patient
characteristics. Therefore, ariskassessmentis necessary.
Reportsonomeprazole abuse andirrational prescription of
this medication can help to clarify this context. As a result,
studies have documented the risks (adverse events (AEs))
of using Omeprazole, including changes in gastric
proliferative tissue; increased levels of urea and creatinine
cause acuteinterstitial nephritis[ 7, 8], whichraises the risk
of developing chronic kidney disease, a higher risk of
asthma when gastroesophageal reflux is present,
increased danger of contracting Clostridium difficile
infection, reduced vitamin B absorption, cystic fibrosis-
related steatorrhea, fracture with reduced calcium
absorption, gynecomastia, anaphylactic reactions to
Omeprazole, etc.,[9]. Additionally, Omeprazole was listed
as one of the drugs that may have contributed to the
hospitalization in studies that assessed the frequency of
hospital admission due to adverse drug events, suggesting
that Omeprazole is frequently used outside of the
recommended dosage range[5]. Off-label drug use refers
to the use of medications for unapproved purposes. It
typically affects polymedicated patients and serves as
prophylactic gastric protection for some medications,
including antimicrobials and non-steroidal anti-
inflammatory drugs. This post-marketing surveillance
investigation was designed to ascertain whether
Omeprazole (Risek) prescription patterns by practitioners
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in the inpatient and outpatient departments of various
healthcare facilities in Pakistan are in conformity with the
therapeuticindications.

METHODS

A cross-sectional multicenter study was designed to
assessthe conformityand concordance of the prescription
of Omeprazole (Risek’) as per the product label, in various
healthcare facilities of Pakistan. Before study initiation,
ethical approval was obtained from the independent
Ethical Committee of AEIRC [Ref# ERC/S20/P-004; Dated
January 30, 2021]. Data were collected using purposive
sampling technique. All patients > 18 years reporting to and
diagnosed by treating physicians for acid-related disorders
prescribed Omeprazole (Risek ) were enrolled. Pregnant or
lactating women, patients with chronic diarrhea, those
with a history of Omeprazole allergic reaction, and with
diagnosed malignancy of the Gl tract were excluded. The
prescription was considered non-compliant/off-labelif any
of these three criteria were met i.e. prescribed frequency,
dosage, and duration of therapy (with respect to each
indication in non-compliance with the marketing
authorization). The treating physician that collected and
submitted data used an electronic data capture system
(Microsoft Forms) for this study. The required data were
assembled as a patient registry, specifically designed
electronic medical records at the study sites for the study.
For sample size following formula was used at 50%
proportion N=2Zp(1- p )/ d*. Final sample size was n=384
with 20% attrition it was n=450. The data collected in June
to September 2022. The final analysis presented in this
study includes data from n=1384 patients. Each enrolled
case was labeled with a specific identifier and the data
confidentiality was retained. Patient demographic and
clinical information, including age, gender, current
medication history related to PPl or Histamine H2-
Receptor antagonists use, concomitant drug consumed,
and patient complaints, were registered. Omeprazole
(Risek)off-labeland on-label use was determined based on
the indication for which it was used, prescribed dosage,
frequency, and duration of therapy given. The safety profile
was also monitored, data regarding any adverse events
reported, action taken to manage them, and clinical
improvement in patient symptoms after treatment with
Omeprazole (Risek’) was recorded. Data analysis was
performed on SPSS Version 22.0, and all variables were
evaluated for normality using the Shapiro-Wilk test.
Continuous variables were expressed as mean + standard
deviation and categorical variables were described in
frequencies and percentages. As the comparisons
included categorical variables, the chi-square test was
applied for the normally distributed data. A p-value < 0.05
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was considered significant for all significance tests Variables n(%)
applied. . 0D 1080(76.6)
rescribed frequency BD 288(20.80)
RESULTS 7S 36(2.6)
Forn=1384 cases analyzed, the mean patient age was 43.79 1Day 241(17.4)
+13.63 years, with slightly more male patients(58.2%) than Duration o therapy ;gays 21822?(28671).)
o o . ays ays .
females(41..8 %). It was found that 413(29.8%) patients were More Than 3 Days 579(41.8)
already taking oral PPI, and 106(25.67%) were consuming S0S 162(11.7)
Omeprazole (Risek ). The patients mostly complained Adverse event(s)* No 1200(86.7)
about heartburn 898(64.9%), followed by gastritis. GERD Yes 184(13.3)
. .. . . Flatulence 56(4.0)
was the predominant indication for which the Omeprazole Fovar 54(3.9)
(Risek )was infused or injected. Other details regarding the Vomiting 54(3.9)
prescribed dosage, frequency, and duration of therapy are Abdominal Pain 54(3.9)
giveninTable. Cog_stuphanon Znggi
Table 1: Clinical characteristics (indications, dosage, frequency ,\EUS:: 39(2'8)
of Omeprazole(Risek )1V, AEs)of inpatients and outpatients Symptoms Rash 39(2.8)
Variables n(%) Dizziness 36(2.6)
Already taking oral No 971(70.2) Tingling Feelings 36(2.6)
PPl or Histamine H2- i
Receptor Antagonists Yes 413(29.8) vertigo 352.5)
Edema 34(2.5)
Esomeprazole 119(28.81) - - -
Kidney Functions Abnormality 33(2.4)
Omeprazole 106(25.67)
Headache 32(2.3)
Pantoprazole 43(10.41) oth 80(4.3)
Famotidine 31750 : °re : :
Drugs consur(ned b;; Rabeprazole 30(7.26) Noﬁgr']‘;?e?]rtgé?’rear?é Fét\algmrsed/ 52(28.26)
the patients (n=413 Lansoprazole 30(7.26) Action taken due to -
d Therapy Required for Management of Adverse
Dexlansoprazole 26(6.30) adve(rﬁzg\l/ﬁnt(s) Events and Continuation of Omeprazole 59(32.06)
Ranitidine 15(3.63) Therapy Required for Management of Adverse| <9 &)
Cimetidine 8(1.94 Events and Discontinuation of Omeprazole :
(1.94)
Others 5(1.21) Patient symptom(s)
None 1055(76.2) improved cIinicaI!y No 53(3.8)
Clopidogrel (Antiplatelet) 126(9.1) e Oraraoe Yes 1331(96.2)
Digoxin (Cardiac Glycosides) 63(4.6)
Clarithromycin (Macrolide) 53(3.8) Patients discharged No 90(6.5)
Concomitant drugs Diazepam (Anxiolytic) 38(2.7) on oral Omeprazole Yes 1294(93.5)
consumed Ketoconazole (Antifungal) 31(2.2) * . ; ; i
Methotrexate (Antimetabolites) 150.9) 164 patients had S|r.lgle AE..MuIt|pIe cases with more than one AE
Rifampicin (Antitubercular) 1000.7) were observed, patients with 2 AEs=18, 3 AEs=1, 4 AEs=1, and a
Tacrolimus (Immunosuppressant) 5(0.4) totalof 32 hadall AEs
Phenytoin (Anticonvulsants) 20.1) The off and on-label use was determined based on the
Others 352.5) prescribed frequency, dosage, and duration of therapy
Heartburn 898(64.9) . A
Gastritis 456(32.9) (Figure 1). Most off-label uses were observed in GERD cases
Nausea Or Vomiting 414(29.9) in terms of therapy duration 572(55.9%), prescribed
Symptoms or patient Dyspepsia 403(29.1) frequency 202(19.7%), and dosage 60(5.9%). The PPI
complaints Abdominal Pain 374(27.0) | ibed f | hvlaxi
Dysphagia 230016.6) treatment was also prescribe o.r stress ulcer prophy ?XIS
Bloating Or Blenching 177(12.8) (n=232;100%) and upper Gl bleeding (n=250; 100%) against
Blood In Stool (Melena) 38(2.7) the treatment protocol for the particular therapeutic
Orhers 1e-8) indication
GERD 1024(74.0) ’
Peptic Ulcer 387(28.0) 00 %00 10075000
o Upper G.I Bleed 250(18.1) S ' '
__Indication for Stress Ulcer Prophylaxis 232(16.8) 3
infusion/injection k]
Omeprazole NSAIDs Induced Ulcers 221(16.0) S
Erosive Esophagitis 117(8.5) §
Helicobacter Pylori Infection
Zollinger-Ellison Syndrome 90(6.5) NSAID Zolinger Helicoboat
IV Injection 504(36.4 SwressUlcer  Peptio Upper Gl “gyjggy  Erosive  TETER el
F;ou'te' otf d{'ug o Ianusion 819((59 2)) GERD I'btli(‘:"gfsd Prophylaxis  Ulcers Bleeding Synéls'grr;e Esophagitis In?gtl:?irclm
adaministration . . . N
Both 61(4.4) M Prescribed dosage Prescribed frequency  m Duration of therapy
20mg 79(5.7) Figure1: Off-label use of Omeprazole(Risek )by physicians
Prescribed dosage 40mg 1266/91.5) The adverse events were most frequent among patients
60 mg 35(2.5)
120 mg 4(0.3)
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with GERD, i.e., 360(35.1%) AEs were observed among the patients prescribed Omeprazole (Risek’) for GERD, followed by
NSAID-inducedulcers(Table 2).
Table 2: Adverse eventswithrespecttoindications

Indications

Adverse Events Erosive

GERD NSAIDInduced Stress Ulcer Peptic  UpperG.|
Esophagitis

Ulcers Prophylaxis Ulcer Bleed

Zollinger-Ellison
Syndrome

Helicobacter Pylori
Infection

Headache 23(2.2) | 13(5.9) 7(3.0) 103 | 2(0.8) 10.1) 2(1.7) 201.9)
Diarrhea 302.9) | 18(8.1) 10(4.3) 308/ | 2008 10.1) 3(2.6) 3(2.9)
Constipation 302.9) | 16072 10(4.3) 2005/ | 30.2F 22.2) 4(3.4) 4(3.8)
Abdominal Pain | 28(2.7)%| _ 15(6.8)" 12(5.2) 513" | 5(2.0) 4(4.4) 5(4.3) 20.9)
Flatulence 2726/ 18817 9(3.9) 1002.6) | 4016 22.2) 3(2.6) 43.8)
Fever 2502477 16(7.2) 1(4.7) 82.1F | 5(2.0) 3(3.3) 3(2.6) 3(2.9)
Vomiting 2602517 160727 4.7) 6.6 | 5(2.0) 22.2) 6(5.1) 32.9)
Nausea 25(2.4) | 1463 7(3.0) 3087 | 4(1.6) 22.2) 21.7) 2(1.9)
Rash 262.3) | 1359 93.9) 3087 | 4(1.6) 10.) 21.7) 2(1.9)
Edema 26(2.3) | 13597 8(3.4) 1037 | 200.8) 10.) 201.7) 201.9)
Dizziness 25(2.4) | 13597 8(3.4) 1037 | 30.2) 10) 201.7) 3(2.9)
Tingling Feelings | 26(2.5) | 15(6.8)" 8(3.4) 205/ | 301.2) 10.1) 3(2.6) 3(2.9)
Vertigo 232.2) | 15(6.8) 8(3.4) 103/ | 20.8F 10.1) 21.7) 201.9)
K"Xﬁ;%ﬂ;’“ 24(2.3) | 13(5.9) 7(3.0) 103 | 20.8) 10.1) 2(1.7) 2(1.9)
360 208 125 47 46 23 4 37

*p<0.05; **p<0.01is considered statistically significant

DISCUSSION

In our study, off-label use of Omeprazole (Risek ) has been
reported in both inpatient and outpatient departments. In
this research, GERD and peptic ulcer disease were the
most frequently reported off-label indications.
Omeprazole (Risek’) was also used for other indications,
such as upper Gl bleeding(18.1%)and stress ulcers(16.8%),
which were non-compliant with the marketing
authorization (Table 1). Our findings are consistent with
other published studies regarding the over-prescription of
PPIs[5]. These authorsalso discovered that doctors did not
follow the consensus statements because they
overprescribed PPIs without fully evaluating the impact of
anti-H2 agents, did not adequately reevaluate the need for
continuing PPl treatment, and were not sufficiently
persuaded of the benefits of stopping drugs that
aggravated reflux. An in-hospital retrospective study of
surgical inpatients from the Netherlands found 46.6% of
cases of non-compliance with guidelines, with
overprescribing accounting for 93.1% of these [10].
Similarly, an Italian study reported that the off-label use of
medications is widespread in the intensive care
environment. PPIs account for the highest ratio, i.e., the
off-label use observed in intensive care units is as high as
55% [11]. Likewise, Ali et al., documented inappropriate
prescribing of PPIs among 54.7% of cases [5]. Other
studies have examined the underlying justification for PPI
prescriptions and their continued use [12, 13]. Despite
educational and stewardship strategies, there are
frequently ambiguous justifications and low compliance
withrules[14,15]. The most frequent justifications forlong-

term PPl use were stress ulcer prophylaxis, improper
treatment of dyspepsia, and prophylaxis for low-risk
patients taking NSAIDs or corticosteroids (in secondary
care)[16]. Healthcare providers should monitor patients
closely and assess their response to treatment with
Omeprazole (Risek ). Patients should also be informed of
the potential risks associated with using Omeprazole
(Risek’) off-label and encouraged to report any concerns or
side effects they may experience. Although we observed
that 96.2% of patients clinically improved after treatment
with IV Omeprazole, 93.5% were discharged on oral
Omeprazole, and no serious adverse events were reported
(Table 1). Minor adverse events were reported in 13.3% of
cases, the most common being flatulence (4 %), followed by
fever, vomiting, abdominal pain, etc. Moreover, with
reference to the most frequent off-label use and
associated AEs, these adverse events were also most
frequent among patients with GERD, followed by NSAID-
induced ulcers. Therapy was required to manage adverse
events and discontinuation of Omeprazole among
73(39.67%) patients. Although several studies report
potential adverse effects associated with long-term PPI
use, theirrelevance is unclear, and most of them are based
on low-grade evidence[17, 18]. However, caution should be
exercised when prescribing this medication due to
potential adverse events. Clopidogrel was among the most
frequently used concomitant medication in the studied
patients,i.e., 126(9.1%)(Table 1). Amajor concernislinked to
the drug interactions associated with the use of
Clopidogrel and Omeprazole; it significantly accelerates
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the platelet reactivity index[19, 20]. Individuals who use
PPls and clopidogrel concurrently may have an elevated
risk of major adverse cardiovascular events(MACE) but not
of mortality, according to several systematic reviews and
meta-analyses. Two meta-analyses examining the
interactions between distinct PPIs and clopidogrel did not
establish any direct links to worse CV outcomes [21].
Another systematic review, including 16 observational
studies (183,546 participants)and 6 randomized controlled
trials (RCTs) with 6930 people each, revealed no
statistically significant differences between the PPI
groups and the non-PPI groups receiving dual antiplatelet
therapy (DAPT) in the incidences of MACEs, MI, and all-
cause mortality [22]. The quidelines greatly vary on the
concomitant use of PPls and DAPT. Smaller RCTs,
numerous meta-analyses, and observational studies have
offered mixed evidence regarding the effectiveness of this
regimen[23].

CONCLUSIONS

Omeprazole (Risek®), according to the study's findings, is
widely used for gastrointestinal conditions such as acid
reflux and peptic ulcers. However, most of the
prescriptions did not adhere to the marketing
authorization. For instance, administering Omeprazole for
longer than suggested durations or for diseases like upper
Gl bleeding and stress ulcers would be against the
prescribed course of care for the particular therapeutic
indication. Moreover, with reference to the most frequent
off-labeluse and associated AEs, adverse events were also
most frequentamong GERD patients.

Authors Contribution

Conceptualization: JKK, SHD, MNS
Methodology: JKK, SHD, MNS
Formalanalysis: RM, SS, MU
Writing-review and editing: JKK, SHD, MNS

Allauthorshavereadandagreedtothe published version of
the manuscript.
Conflicts of Interest

Theauthorsdeclareno conflict of interest.

Source of Funding

The authorsreceived no financial support for the research,
authorshipand/orpublication of thisarticle.
Acknowledgments

The authors would like to acknowledge the Medical Affairs

department of Getz Pharma for their technical support and

assistanceinthe publication process.

REFERENCES

[11 Lin D, Eke C, Cai C, Thrift AP, Shukla R. Decreasing
overall and inappropriate proton pump inhibitor use:

PJHS VOL. 4 Issue. 4 April 2023 Copyrighl@ZUZS.PdHS, Published by Crosslinks International Publishers
BY This work is licensed under a Creative Commons Attribution 4.0 International License.

[10]

DOI: https://doi.org/10.54393/pjhs.v4i04.684

perspective from a large safety-net healthcare
system. Clinical Gastroenterology and Hepatology.
2020 Apr; 18(4): 763-6. doi: 10.1016/j.cgh.2019.12.015.

Strand DS, Kim D, Peura DA. 25 years of proton pump
inhibitors: a comprehensive review. Gut and Liver.
2017 Jan; 11(1): 27-37. doi: 10.5009/gnl15502.

Pang SH and Graham DY. A clinical qguide to using
intravenous proton-pump inhibitors in reflux and
peptic ulcers. Therapeutic Advances in
Gastroenterology. 2010 Jan; 3(1): 11-22. doi: 10.1177/
1756283X09352095.

Marks DJ. Time to halt the overprescribing of proton
pump inhibitors. Clinical Pharmacist. 2016 Aug; 8(8):
1-10.

AliO, Poole R, OkonM, Maunick S, Troy E. Irrational use
of proton pump inhibitors in general practise. Irish
Journal of Medical Science. 2019 May; 188: 541-4. doi:
10.1007/s11845-018-1891-1.

Forgerini M, Mieli S, Mastroianni PD. Safety
assessment of omeprazole use: a review. Sao Paulo
Medical Journal. 2018 Nov; 136: 557-70. doi:
10.1590/1516-3180.2018.0019220318.

Myers RP, McLaughlin K, Hollomby DJ. Acute
interstitial nephritis due to omeprazole. The
American Journal of Gastroenterology. 2001 Dec;
96(12): 3428-31.doi: 10.1111/j.1572-0241.2001.05345.x.
Cheema E. Investigating the association of proton
pump inhibitors with chronic kidney disease and its
impact on clinical practice and future research: a
review. Journal of Pharmaceutical Policy and
Practice. 2019 Dec; 12(1): 1-5. doi: 10.1186/s40545-
019-0167-0.

EusebilLH, RabittiS, Artesiani ML, Gelli D, Montagnani
M, Zagari RM, et al. Proton pump inhibitors: risks of
long-term use. Journal of Gastroenterology and
Hepatology. 2017 Jul; 32(7): 1295-302. doi: 10.1111/jgh.
13737.

van den Bemt PM, Chaaouit N, van Lieshout EM,
Verhofstad MH. Noncompliance with guidelines on
proton pump inhibitor prescription as
gastroprotection in hospitalized surgical patients
who are prescribed NSAIDs. European Journal of
Gastroenterology & Hepatology. 2016 Aug; 28(8): 857-
62.doi:10.1097/MEG.0000000000000634.

Savarino V, Dulbecco P, de Bortoli N, Ottonello A,
Savarino E. The appropriate use of proton pump
inhibitors (PPIs): need for a reappraisal. European
Journal of Internal Medicine. 2017 Jan; 37: 19-24. doi:
10.1016/j.€jim.2016.10.007.

Haastrup PF, Jarbgl DE, Thompson W, Hansen JM,
Sendergaard J, Rasmussen S. When does proton
pump inhibitor treatment become long term? A

126




Khan JK et al.,

[13]

[14]

[15]

[16]

(17]

(18]

(19]

(20]

[21]

[22]

PJHS VOL. 4 Issue. 4 April 2023

Omeprazole Use in Inpatient and Outpatient Departments

scoping review. BMJ Open Gastroenterology. 2021
Feb; 8(1): e000563. doi: 10.1136/bmjgast-2020-
000563.

Daniels B, Pearson SA, Buckley NA, Bruno C, Zoega H.
Long-term use of proton-pump inhibitors: whole-of-
population patterns in Australia 2013-2016.
Therapeutic Advances in Gastroenterology. 2020
Mar; 13: 1756284820913743. doi: 10.1177/1756284820
913743.

Wahking RA, Steele RL, Hanners RE, Lockwood SM,
Davis KW. Outcomes from a pharmacist-led proton
pump inhibitor stewardship program at a single
institution. Hospital Pharmacy. 2018 Feb; 53(1): 59-67.
doi:10.1177/0018578717747192.

Davis KW, Hanners RE, Lockwood SM.
Implementation of a proton pump inhibitor
stewardship program. American Journal of Health-
System Pharmacy. 2017 Jun; 74(12): 932-7. doi:
10.2146/ajhp160670.

Koggel LM, Lantinga MA, Bichner FL, Drenth JP,
Frankema JS, Heeregrave EJ, et al. Predictors for
inappropriate proton pump inhibitor use:
observational study in primary care. British Journal
of General Practice. 2022 Dec; 72(725): €899-906.
doi:10.3399/BJGP.2022.0178.

Ahmed A and Clarke JO. Proton Pump Inhibitors(PPI).
In: StatPearls. StatPearls Publishing, Treasure Island
(FL); 2022.

JaynesMand Kumar AB. Therisks of long-termuse of
proton pumpinhibitors: acritical review. Therapeutic
Advances in Drug Safety. 2019 Jan; 10:
2042098618809927.doi: 10.1177/2042098618809927.
Manolis AA, Manolis TA, Melita H, Katsiki N, Manolis
AS. Proton pump inhibitors and cardiovascular
adverse effects: Real or surreal worries? European
Journal of Internal Medicine. 2020 Feb; 72: 15-26. doi:
10.1016/j.€jim.2019.11.017.

Zhu P, Gao Z, Tang XF, Xu JJ, Zhang Y, Gao LJ, et al.
Impact of proton-pump inhibitors on the
pharmacodynamic effect and clinical outcomes in
patients receiving dual antiplatelet therapy after
percutaneous coronary intervention: a propensity
score analysis. Chinese Medical Journal. 2017 Dec;:
130(24): 2899-905. doi: 10.4103/0366-6999.220304.
Mandurino-Mirizzi A, Leonardi S, Melloni C.
Concomitant use of proton pump inhibitors and dual
antiplatelet therapy for cardiovascular outcomes.
Minerva Endocrinologica. 2016 Nov; 42(3): 228-37.
doi:10.23736/S0391-1977.16.02571-2.

Guo H, Ye Z, Huang R. Clinical outcomes of
concomitant use of proton pump inhibitors and dual
antiplatelet therapy: a systematic review and meta-

[23]

Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License.

DOI: https://doi.org/10.54393/pjhs.v4i04.684

analysis. Frontiers in Pharmacology. 2021 Aug; 12:
694698. doi: 10.3389/fphar.2021.694698.

Saven H, Zhong L, McFarlane IM, McFarlane I. Co-
prescription of dual-antiplatelet therapy and proton
pump inhibitors: current guidelines. Cureus. 2022
Feb; 14(2): 21885. doi: 10.7759/cureus.21885.

127




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

