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INTRODUCTION 

 

Proton pump inhibitors (PPIs) reduce gastric acid 

production through irreversible binding to the hydrogen-

potassium ATPase pump found on gastric parietal cells. 

PPIs effectively treat erosive oesophagitis, non-erosive 

reflux disease, symptomatic peptic ulcer disease, 

functional dyspepsia, Zollinger-Ellison syndrome, and 

eradication of Helicobacter pylori infection.1  

 

According to Malaysian Statistics on Medicines 2011-

2014, the total utilisation of medications for the acid-

related disorder was 6.9278 DDD/1,000 inhabitants/day 

in 2011. The total utilisation for subsequent years in 2012, 

2013, and 2014 were 8.2432, 9.3200, and 10.3726 

DDD/1,000 inhabitants/day, respectively.2 The steady 

rise in PPI utilisation is likewise observed in advanced 

countries, including Australia, New Zealand, and the 

United Kingdom.3-5 

PPIs overuse has been reported in Spain, Italy, Singapore, 

Australia, and United Kingdom.6-9 There were few studies 

on PPIs overutilisation in Malaysia. Mohamad et al. 

reported inappropriate PPI therapy for stress ulcer 

prophylaxis ( SUP ) in 96.4% of elderly warded in a 

teaching university hospital in Malaysia.10 Injudicious use 

of PPIs was revealed in over 50 % of patients receiving 

stress ulcer prophylaxis in the medical ward in Sarawak, 

Malaysia.11 Then et al. reported inappropriate PPIs therapy 

in 46.0 % of medical inpatients in a tertiary hospital.12  

 

Worldwide, it is estimated that between 25% to 70% of 

patients prescribed PPIs without justifiable indications. In 

2006, expenditure on PPIs was £7 billion globally with 

losses amounted to £2 billion due to inappropriate PPIs 

use.13 
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National Pharmaceutical Regulatory Agency, Ministry of 

Health, Malaysia received 468 reports (823 adverse 

events ) between the years 2000-June 2015.15  Majority          

of adverse drug reactions (ADRs) occurred within                 

two weeks of initiating PPIs, including pruritus, 

maculopapular skin rash, abdominal discomfort, and 

Steven-Johnson Syndrome/ Toxic Epidermal Necrolysis 

(SJS/TEN) overlap.15 PPI-related hypersensitivity 

reactions range from mild symptoms to life-threatening 

disorders. Cutaneous manifestations are primarily mild, 

including pruritus, urticaria, maculopapular rash, and 

erythroderma. Serious hypersensitivity reactions reported 

in the literature include Stevens-Johnson syndrome, toxic 

epidermal necrolysis, drug rash with eosinophilia and 

systemic symptoms (DRESS), and acute generalised 

exanthematous pustulosis.16  

 

Numerous observational studies and meta-analyses have 

suggested probable links between PPI use and various 

adverse clinical events, specifically decreased bone density, 

osteoporotic fracture, hypomagnesaemia, micronutrient 

deficiencies, pneumonia, kidney dysfunction, spontaneous 

bacterial peritonitis, and Clostridiodes difficile infections.17-20  

However, the definite association between PPI use and 

the serious adverse effects has not been established 

convincingly by these retrospective observational studies 

due to confounding factors and biases.  

 

Most studies on PPIs therapy in Malaysia are limited to 

patients admitted to the medical ward. The 

appropriateness of PPI prescriptions in non-medical 

wards remains largely unknown. We aimed to extend our 

study to patients in non-medical disciplines.  

 

MATERIALS AND METHODS 

 

Study Design and Ethical Consideration 

 

A retrospective cross-sectional study was conducted in a 

public tertiary hospital located in the Johore state of 

Malaysia. Patients aged more than 12 years old receiving 

any PPIs during their hospitalisation in January 2017 were 

recruited. Ethical approval was obtained from Malaysian 

National Medical Research Register (NMRR ID 17-1780-

35243). Medical information was extracted from hospital 

electronic medical records (EMR), including patient 

demographic information, presenting complaints, working 

diagnosis, endoscopy findings, and information on PPI 

(type, dose, route of administration, frequency, and 

indication of PPI).   

 

Currently, no published national guideline on PPIs 

therapy is available in Malaysia. Instead, we have adopted 

approved indications for PPIs use from several 

international societies. Patients receiving PPIs were 

classified into three main categories according to their 

indications : (a) those who fulfilled FDA 21 and American 

Society of Health-System Pharmacists (ASHP)22 approved 

indications ; ( b) those with "borderline indications"; and 

(c) those without explicit or inappropriate indications. 

"Borderline indications" were defined as indications that 

were considered appropriate based on guidelines 

published by the National Institute for Health and 

Clinical Excellence (NICE) 23 and the American College                      

of Gastroenterology (ACG).24 Appropriate PPIs use 

considered if patients meet approved indications or 

"borderline indications." Table I shows the various 

indications for PPIs use. 

 

All medical data extracted was transferred into the 

individual data collection form before analysing them 

using SPSS version 18.0. Continuous data were expressed 

as mean ± standard deviation, while the median (range), 

frequency, and percentages were calculated for categorical 

data.  

 

RESULTS 

 

A total of 3968 patients, 12 years old and above, had been 

admitted to Sultan Ismail Hospital in January 2017. Four-

hundred twenty two (10.6 %) patients received PPI during 

hospitalisation; 57.3% (n=242) were male, and 31% 

(n=131) were above 65. Majority was Malay (52.8%, 

n=223), followed by Chinese (32.2%, n=136), Indian 

(10.4 %, n=44), and others 4.5% (n=19). Commonly 

prescribed PPIs were pantoprazole (63.3%), Omeprazole 

(30.6%), and Esomeprazole (6.2%). 15.9 % of patients  

(n=67) undergone endoscopy examination during 

hospitalisation.  
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Patients in medical wards contributed to 56.2% (n= 237) 

of total PPI prescriptions, followed by surgery (22%, 

n=93), orthopaedic surgery (9.0%, n=38) and oncology 

( 6.9 %, n=29), as shown in table 2. Out of 422 patients, 

200 (47.4%) fulfilled the FDA-approved indications, 107 

(25.4%) had borderline indications and 115 (27.2%) had 

inappropriate indications, as represented in Figure 1.  

Figure 1 Distribution of inpatients on proton pump inhibitors PPIs 
(n=422) 

Stress ulcer prophylaxis (SUP) was the commonest 

approved indication for initiating PPIs (48%, n=96) 

followed by peptic ulcer disorders (44.5%, n=89), GERD 

(3.0 %, n= 6) and erosive oesophagitis (2.5%, n=5) 

(Figure 2). Mechanical ventilation (39.6%) and multiple 

risk factors for stress-induced gastric mucose injury 

(39.6%) were the valid reasons for SUP in the intensive 

care unit (ICU).  

 

Figure 2 Patients who fulfilled the USFDA approved indications 
for the use of PPI   

107 (25%) had borderline indications based on expert 

consensus guidelines other than FDA-approved 

indications. PPIs used in this category were patients with 

anaemia and high risk of gastrointestinal haemorrhage 

(55.1%, n=59), dual antiplatelet therapy (29.9%, n=32), 

and uninvestigated dyspepsia (6.5%, n=7) (Table II).  

Borderline indication Number 
 (n) 

Percentage 
(%) 

Anaemia (high risk, clinically unstable/ 
with a possible history of gastrointestinal 
bleeding) 

 59 

  

55.1 

Double antiplatelet agents 32 29.9 

Investigated dyspepsia 7 6.5 

Endoscopy (pangastritis/erosions) 6 5.6 

Double antiplatelet + anaemia 3 2.8 

Table II. Patients with borderline indications for the use of PPI  
(n=107) 

115 (27%) patients considered having inappropriate PPI 

use, as shown in Figure 3. Inappropriate PPI prescriptions 

were observed in an equal proportion of patients in 

medical and non-medical wards (24.5% vs. 30.8% ).  

Figure 3 Patients with inappropriate proton pump inhibitors         
prescriptions (n=115)  
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Lack of clear documented indications is a common issue 

in PPI therapy. PPIs were often prescribed for patients 

on corticosteroids, anticoagulants, and anaemia without 

gastrointestinal blood loss in medical and oncology 

disciplines. PPIs usage was deemed unwarranted in 

surgical disorders such as acute cholecystitis, pancreatitis, 

oesophageal varices, and lower gastrointestinal bleeding.  

Discipline Number of 
Patients( %) 

Approved       
Indications and 
Borderline   
indications( %) 

Inappropriate 
indications 
( % ) 

Medicine 237 (56.2) 179 (75.5 %) 58 (24.5%) 

Surgery 93 (22.0) 68 (73.1%) 25(26.9 %) 

Orthopaedic 38 (9.0) 21 (55.2%) 17 (44.7%) 

Oncology 29 (6.9) 15 (51.7%) 14 (48.3%) 

ICU 11 (2.6) 11 (100%) 0 (0%) 

Others 14 (3.3) 13 (92.9 %) 1(7.1%) 

Total 422 307 (72.7%) 115 (27.3%) 

Table III: Distribution of Patients according to Disciplines and          
Indications  

DISCUSSION  

 

Proton pump inhibitors (PPI ) are among the most 

widely prescribed drugs in ambulatory care and hospital 

settings. PPIs have a trusted safety profile and tolerability, 

with minor adverse events occurring at a rate of               

1-3%. Common adverse effects are headaches, nausea, 

flatulence, abdominal pain, diarrhoea, rash, and 

dizziness.25  Despite proven effectiveness and tolerability, 

there are emerging concerns about its long-term effects. 

PPIs affect several pathophysiological pathways, leading 

to cardiovascular morbidity, nephrotoxicity, immune 

response and infections, nutritional disorders, fracture, 

and cognitive dysfunction.26 PPIs are frequently used "off 

label" for an extended period, leading to safety threats yet 

offering little benefits in many subjects. 

 

10.2% of hospitalised adult patients in this cohort were 

prescribed PPIs, as compared to studies in Singapore 

(46.5%),8 Australia (45%),16 and United States (70%).27 

The differences in PPI prescriptions reflect the diversity 

of study populations and variation in prescribing 

practices. Stress ulcer prophylaxis in critically ill patients 

(22.5%, n=96) constituted the commonest reason for 

PPIs initiation. There are several well-established 

predisposing factors for stress-related mucosal damage, 

including respiratory failure, coagulopathy, acute hepatic 

failure, sepsis, shock, major head or spinal cord injury, 

burns, and a history of gastrointestinal haemorrhage.28  

PPIs are potent and preferred acid suppression agents for 

stress ulcer prevention. Gastro-oesophageal reflux disease 

was less common and contributed to only 2.5% (n=11) 

of PPI prescriptions. In comparison, GERD was the 

commonest indication for PPI therapy in Australia 

(68.2%)29, likely reflecting ethnic and geographical 

differences in the prevalence of GERD.30  

 

Improper PPI use is common, ranging from 24% to 80% 

in western countries.6-7,9  Over a quarter of patients (27%, 

n=115) in our cohort failed to conform to evidence-

based indications for PPI utilisation. A higher prevalence 

(46%) of inappropriate PPI use was reported in a 

separate study in Malaysia.12 The vast variation in 

prevalence is attributed to differences in usage criteria, 

medical practices, and diverse study populations. It is 

noteworthy that improper PPIs use occurred in 

approximately equal proportion of patients in non-

medical disciplines (24.5% and 30.8 %). 

 

Stress ulcer prophylaxis in low-risk patients was a 

common reason for non-compliant prescriptions. 

Physicians often co-administer PPI and glucocorticoid to 

minimise the theoretical risk of developing peptic ulcers. 

In reality, corticosteroid does not directly cause damage 

to the gastroduodenal mucosa, although they can 

enhance the gastrointestinal risk associated with non-

steroidal anti-inflammatory drugs (NSAID) use. Peptic 

ulcer disorder is an infrequent complication of 

corticosteroid therapy, occurring between 0.4-1.8 % of 

patients.31  Anticoagulants, either vitamin K antagonists 

or direct-acting anticoagulants, do not directly cause 

gastric mucosa injury; hence, gastroprotection is not 

warranted unless with concomitant antiplatelet and 

NSAID prescription. Physicians often over-prescribe 

PPIs in patients with anaemia without evidence of 

gastrointestinal bleeding .7,11 Gastric acid hyposecretion 

induced by PPIs may result in iron and vitamin B12 

malabsorption, further aggravating the anaemia.32  
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PPIs therapy was inappropriate in patients with liver 

cirrhosis and hypertensive gastropathy, acute pancreatitis, 

and stress ulcer prophylaxis in low-risk individuals.33 PPIs 

are metabolised by cytochrome CYP450 in the liver, 

reducing drug clearance and prolonged half-life in liver 

cirrhosis. PPIs promote alteration in gut microbiota and 

translocation of gut bacteria; hence, predisposing to 

spontaneous bacterial peritonitis, hepatic encephalopathy, 

acute on chronic liver failure, and higher mortality.34-35 

PPI use also does not alter the clinical outcomes of 

patients with severe acute pancreatitis, including length of 

hospitalisation and hospital mortality.31,36  

  

Only 15.9 % (n=67) of patients on PPIs in this cohort 

underwent endoscopy examination, a finding accordant 

with other studies conducted in Malaysia (11%).12 

Endoscopy examination is desirable to justify prolonged 

PPI use in some subjects. PPI therapy without clear 

documented indications was commonly observed, 

resulting in unjustifiable long-term or indefinite 

continuation.37  

 

There are few plausible explanations for PPIs 

overutilisation. Firstly, non-awareness towards the 

evidence-based recommendations on PPIs use. Second, 

prescribers generally consider PPIs a safe and effective 

drug and are unaware of potential long-term adverse 

effects related to PPIs. Third, physicians seldom 

document PPI indications and intended treatment 

duration, leading to inappropriate long-term PPIs use. 

Qualitative research on the knowledge of prescribers and 

attitudes toward prescribing is desired to identify factors 

contributing to PPIs overuse, a prerequisite for 

developing effective interventions.  

 

Numerous observational studies and meta-analyses have 

reported several cardiovascular and non-cardiovascular 

adverse outcomes in PPI therapy.17-20 A US-based 

longitudinal observational study examined mortality in a 

database of more than 6 million US veterans over 5.7 

years, reported a small but statistically significant                 

excess of cause-specific mortality.38  However, more 

recent well–designed, randomised, prospective studies 

have demonstrated no clear association between PPI use 

and the previously documented adverse events reported 

in numerous observational studies.39-40 Nevertheless, non

-judicious use of PPIs would translate into increased 

healthcare costs, drug interactions, and significant long-

term adverse outcomes. 

 

Several approaches can be adopted to reduce PPI risks 

and overutilisation. Adverse outcomes associated with 

PPIs occur predominantly among patients receiving long-

term therapy. Minimising the dose, frequency, and 

therapy duration by regularly reviewing a patient's 

requirement for acid-suppressive therapy could eliminate 

or reduce the undesirable adverse clinical outcomes. 

Collaboration between physicians and pharmacists to 

develop hospital-specific guidelines and conduct regular 

audits could improve safe prescription practices. The 

educational intervention aimed to promote awareness of 

prescribers on approved indications, and adverse effects 

of PPIs could further minimise inappropriate usage .41 

Clinical practice guideline recommends deprescribing 

PPIs in adults where therapy is no longer needed to 

reduce medication burden and harm. 42 Safe deprescribing 

involves stopping, stepping down, or reducing doses with 

intermittent or on-demand PPI use. A systemic review of 

21 studies to deprescribe inappropriate PPIs in the elderly 

has demonstrated that population-wide education, 

promotion strategies, and geriatrician-led deprescribing 

are effective.43 Ideally, PPI therapy should be based on 

evidence-based indications, effectiveness, patient 

preference, risks, and benefits assessment.37   

 

LIMITATIONS 

 

Our single-center retrospective study identified several 

limitations. The selected study consisted of adults 

hospitalised inpatients; hence, the findings could not be 

generalised to ambulatory care settings. There are some 

limitations on the completeness of electronic medical 

records, particularly relating to proper indications for 

PPIs prescription. Many patients had no clear 

documentation of reasons for PPIs treatment, which may 

have led to overestimating inappropriate prescribing.          

We also did not investigate the appropriateness of               

PPI therapy duration according to guideline 

recommendations. This study could serve as a 

preliminary study and potentially provide insights for 
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future studies. 

 

CONCLUSION 

 

PPI overutilisation is prevalent in clinical practices, and 

there is a strong clinical need to optimise PPI prescribing. 

Inappropriate PPI therapy is observed in over a quarter 

of patients in our cohort, inclusive of non-medical 

disciplines. Many PPI prescriptions had no clear 

documented indications and plans, leading to improper 

long-term continuation. Stress ulcer prophylaxis in low-

risk individuals being unwarranted and discouraged. 

Effective and practical strategies to optimize PPI therapy 

could curb healthcare costs and minimise drug-related 

adverse outcomes.  
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