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ABSTRACT 

Background: This systematic review aims to identify the adverse effects of Proton Pump Inhibitors (PPI) among the 

South Asian population. Methods: A literature review was conducted using PubMed and EBSCO databases 

following the PRISMA guidelines. The search was performed between December 2022 and February 2023 using the 

Population, Intervention, Control, and Outcome (PICO) framework to develop a search syntax. Inclusion and 

exclusion criteria were established, and the search terms were used to identify relevant articles. Results: The 

search identified studies conducted in India, Pakistan, Bangladesh, and Indonesia. The adverse effects of PPI use 

in this population included acute kidney injury, an increased risk of osteoporosis and fracture, tubulointerstitial 

nephritis, QT prolongation and an increased risk of torsade's de pointes, diabetic nephropathy, an increased risk of 

thrombosis when combined with clopidogrel, constipation, and vitamin B12 deficiency. Conclusion: The use of PPIs 

among the South Asian population is associated with several adverse effects, including an increased risk of serious 

health conditions. Clinicians should exercise caution when prescribing PPIs to this population and weigh the 

benefits against the potential risks. Further research is needed to better understand the adverse effects of PPI use 

among South Asians. 
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INTRODUCTION 

Proton Pump Inhibitors (PPIs) irreversibly inhibit the H+ K+ ATPase. A range of medical conditions is treated 

with Proton pump inhibitors (PPIs), including gastric ulcers, gastroesophageal reflux disease, dyspepsia, Zollinger-
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Ellison syndrome, bleeding peptic ulcers, Helicobacter pylori eradication, esophagitis, and prevention of 
gastric ulcers induced by nonsteroidal anti-inflammatory drugs [1]. PPIs are increasingly being used due to 
their superior effectiveness compared to other drugs, and their worldwide annual sales have exceeded $25 billion. 
Although PPIs are usually deemed safe, their usage may result in several consequences, such as acute kidney 
injury, Tubulo-interstitial nephritis, diarrhea, vitamin B12 deficiency, osteoporosis, diabetic nephropathy, and 
hyperprolactinemia [2]. PPIs also raise the likelihood of developing Clostridium difficile infections, experiencing 
cardiovascular events, and having prolonged QT intervals [3-12]. The elderly population is at risk of experiencing 
increased morbidity, adverse drug reactions, hospitalization, and even death as a result of overuse of PPIs, 
which can be attributed to their susceptibility to multiple comorbidities and the concurrent use of multiple 
medications. In patients with COVID-19, taking PPIs also elevated the chances of experiencing negative combined 
outcomes [13,14]. 

The objective of our study is to investigate and analyze the possible adverse effects of Proton pump inhibitors (PPIs) 
in the context of South Asian populations, intending to provide a comprehensive understanding of their safety profile 
in this specific demographic. 

MATERIALS AND METHODS 

The literature review followed the PRISMA guidelines [15]. The search for relevant literature was conducted 
between December 1 2022 and February 01 2023. Before conducting the review, a research protocol was established 
and agreed upon, although it was not registered or published.  

Search Strategy 

The search for relevant articles was conducted using two databases, PubMed and EBSCO. The research team 
utilized the Population, Intervention, Control, and Outcome (PICO) framework to develop a search syntax. By 
applying the PICO concepts in the search query, the currently unanswered questions in community settings were 
highlighted [16]. The team summarized the use of the PICO framework in selecting keywords for the review in 
Table 1. 

Table 1 PICO concepts used in the review 

PICO CONCEPTS 

P- POPULATION South Asian 

I-INTERVENTION PPI Use 

C- CONTROL Not Applicable 

O- OUTCOME Adverse Effects 

Table 1 provided the PICO concepts, which were used to generate the keywords and MESH terms listed below. These 

search terms were used to identify relevant articles for the systematic review in PubMed. The PubMed search involved 

the use of both free keywords and MESH terms, whereas the search in EBSCO only utilized free keywords. 

Free Terms 

• South Asia or India or Nepal or Bangladesh or Pakistan or Indian subcontinent or Sri Lanka or Bhutan or

Maldives or Afghanistan.

• Proton pump inhibitor or ppi or pantoprazole or omeprazole or lansoprazole rabeprazole or esomeprazole

or dexlansoprazole.
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• Adverse effects or side effects or complications or unfavorable or disadvantageous.

Mesh Terms 

• “Asia, Southern/epidemiology”(Mesh).

• Proton Pump Inhibitors"(Mesh)or "Proton Pump Inhibitors" (Pharmacological Action) or "Proton

Pumps"(Mesh).

• "Adverse effects" (Subheading) or "Long Term Adverse Effects"(Mesh).

Inclusion and Exclusion Criteria 

the inclusion and exclusion criteria for relevant articles, focus on studies written in English and involve populations 

from South Asia who use any form of PPI but exclude studies that examine H2 blockers use or are conducted in 

countries outside of South Asia. 

Inclusion Criteria 

• Papers Written in English.

• Population from South Asia.

• Any form of PPI use.

Exclusion Criteria 

• Country of interest not in South Asia.

• Articles in any language other than English.

• H2 blockers use.

Selection Criteria 

The screening process was divided into three phases. In the first phase, the titles and abstracts of all publications 

identified in the search were examined, and any discrepancies were resolved to determine whether a publication should 

be included. The second phase involved reviewing the full texts of relevant publications from the first phase, which 

required contacting some authors to obtain the complete articles as they were not readily available. Some authors 

responded to the request by sending their publications. In the third and final phase, the reference lists of the papers 

selected in the second phase were reviewed. The same inclusion and exclusion criteria were applied during all three 

screening phases. 

RESULTS 

The paragraph outlines the method of filtering publications by applying certain criteria for inclusion and exclusion. 

Initially, a total of 219 publications were collected and evaluated against the said criteria. Two articles were removed 

as duplicates, leaving 217 publications to be screened. Among these, 202 publications were excluded for not meeting 

the inclusion criteria, and 15 articles were considered for full-text assessment. Ultimately, seven publications were 

excluded, and eight studies were deemed eligible for inclusion in the study. A visual representation of the selection 

process is presented in Figure 1, while Appendix A provides a list of all the articles included in the study.   
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Figure 1 Flow diagram selection process 

General Characteristics of the Publications 

Table 2 presents a general description of the included publications. Our review included all types of studies, namely 

interventional and non-interventional studies in South Asian countries including India, Pakistan, and Bangladesh. 

Table 2 General description of the included publications 

Classification category Subcategories N (%)* For reference index, see Appendix A 

Country of research 

India  42.825 1,2,4 

Pakistan 42.825 3,6,7 

Bangladesh  14.285 5 

Year of publication  

2022 42.825 2,3,5 

2020 14.285 6 

2019 14.285 7 

2017 14.285 1 

2013 14.285 4 

*Percentages show the share of the total publications reviewed

Summary of Evidence 

According to evidence, there are numerous side effects associated with using proton pump inhibitors. Some of them 

were acute kidney injury and increased risk of osteoporosis. These side effects are summarized in Table 3. 

Table 3 Adverse effects of proton pump inhibitors identified in these studies 
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Country Adverse Effects 

India, Pakistan, Bangladesh  

Acute Kidney Injury, increase risk of osteoporosis and fracture, 

Tubulointerstitial nephritis, QT prolongation and increase risk of 

 Torsade's de pointes, diabetic nephropathy, increase risk of  

thrombosis when combined proton pump inhibitors with clopidogrel,  

vitamin B12 deficiency 

DISCUSSION 

Based on the systematic review conducted, it was found that there are several adverse effects associated with the use 

of Proton Pump Inhibitors (PPIs) in South Asian countries, including India, Pakistan, Bangladesh, and Indonesia. 

These adverse effects include acute kidney injury, increased risk of osteoporosis and fractures, tubulointerstitial 

nephritis, QT prolongation, and increased risk of Torsade's de pointes, diabetic nephropathy and increased risk of 

thrombosis when combined with clopidogrel [3,8,10,17,18]. There is also evidence that primarily focuses on short-

term PPI therapy and suggests that there may be a potential link between PPIs and the development of sexual and 

reproductive disorders, such as elevated serum prolactin levels. However, the available literature is insufficient to 

establish a definite relationship between PPI use and prolactin levels [3]. Compared to other studies, the incidence of 

constipation among patients who took proton pump inhibitors in this study conducted at Gatot Soebroto Hospital was 

relatively high [6].  

Patients with diabetes mellitus are at a higher risk of developing peptic ulcer disease and may require treatment with 

Proton Pump Inhibitors (PPIs) to manage this condition. While PPIs can provide clinical benefits for peptic ulcer 

disease, there is evidence to suggest that their use may contribute to the development of diabetic nephropathy. As 

such, caution should be exercised when prescribing PPIs to patients who have other risk factors for diabetic 

nephropathy [10]. When prescribing Proton Pump Inhibitors (PPIs) to patients receiving dual antiplatelet therapy, it 

is important to conduct a comprehensive risk-benefit assessment. The potential drug interaction between PPIs and 

antiplatelet therapy needs further clarification through randomized controlled trials. Several studies have demonstrated 

that administering proton pump inhibitors other than pantoprazole in combination with Clopidogrel can lead to a loss 

of its beneficial effects and an increased risk of re-infarction. This may occur due to competitive interference in the 

P450 pathway, which impedes the biotransformation of Clopidogrel into its active drug form necessary for effective 

platelet inhibition. Omeprazole, in particular, has been shown to inhibit the antiplatelet activity of Clopidogrel by 

inhibiting CYP2C19. Therefore, caution should be exercised when considering the use of PPIs in patients receiving 

dual antiplatelet therapy, and healthcare professionals should be aware of the potential risks and benefits. Further 

research is needed to clarify the extent of this drug interaction and to identify the most appropriate treatment strategies 

for patients requiring both PPIs and antiplatelet therapy [8].  

It should be noted that the studies included in this systematic review varied in terms of their design, sample size, and 

methods of data analysis. This may have contributed to some degree of heterogeneity in the findings. Nonetheless, the 

results of this review provide valuable insights into the adverse effects of PPIs in South Asian populations and 

highlight the need for further research in this area.  
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Overall, this systematic review adds to the growing body of literature on the adverse effects of PPIs and underscores 

the importance of careful consideration and monitoring of patients who are prescribed these medications. It is hoped 

that the findings of this review will inform clinical practice and contribute to improved patient outcomes in South 

Asian populations. 

CONCLUSION 

In conclusion, this systematic review highlights the adverse effects associated with the use of Proton Pump Inhibitors 

(PPIs) in South Asian populations. These adverse effects include acute kidney injury, increased risk of osteoporosis 

and fractures, tubulointerstitial nephritis, QT prolongation and increased risk of Torsade's de pointes, diabetic 

nephropathy, and increased risk of thrombosis when combined with clopidogrel.  

Furthermore, patients, especially those with pre-existing conditions that raise their risk of experiencing negative side 

effects, should be prescribed PPIs with caution. Healthcare professionals should also keep a close eye on patients for 

any indications of negative side effects, especially those connected to prolonged PPI use. Although the designs and 

analytical techniques used by the studies included in this review varied, the conclusions offer important new 

information about the dangers of PPI use in South Asian populations. The extent of drug interactions needs to be 

clarified, and the best treatment plans for patients who need both PPIs and antiplatelet therapy need to be determined. 
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APPENDIX 
A List of articles selected for review 

Publication 
number Title Year Country 

1 
A Retrospective Study to Assess the Effect of Proton Pump Inhibitors on Renal Profile in 

a South Indian Hospital  2017 India  

2 Diabetic Nephropathy and Proton Pump Inhibitors - Pilot Case-Control Study  2022 India  

3 
Proton pump inhibitors therapy and risk of hyperprolactinemia with associated sexual 

disorders  2022 Pakistan 

4 Drug-drug interactions and their predictors: Results from Indian elderly inpatients  2013 India  

5 
A survey on the incidence of common musculoskeletal side effects among patients taking 

long-term anti-ulcerate therapies in Bangladesh  2022 Bangladesh  

6 
Frequency and etiology of tubulointerstitial nephritis in an adult renal biopsy in a tertiary 

renal care hospital: A single-center study  2020 Pakistan 

7 
Prevalence of the risk factors for QT prolongation and associated drug-drug interactions 

in a cohort of medical inpatients  2019 Pakistan 
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