
Figure 2. Meta-analysis for the pooled 
prevalence of polypharmacy in patients with 
CKD, overall and stratified by dialysis status. 

Figure 3. Meta-analysis for the pooled prevalence 
of excessive polypharmacy in patients with CKD, 
overall and stratified by dialysis status. 

Prevalence of Polypharmacy and Associated Adverse Health Outcomes in 
Patients with Chronic Kidney Disease: A Systematic Review and Meta-Analysis

Mohammed M. Tinwala1, Deenaz Zaidi1, Feng Ye1, Shezel Muneer1, Anukul Ghimire1, Maryam Khan1, 
Naima Sultana1, Ikechi G. Okpechi1,Paul E. Ronksley3, Neil Drummond1, Dee Mangin2, Aminu K. Bello1

1University of Alberta, Faculty of Medicine & Dentistry, Edmonton, AB, Canada, 2McMaster University, Faculty of Health 
Sciences, Hamilton, ON, Canada, 3University of Calgary, Cumming School of Medicine, Calgary, AB, Canada. 

 Polypharmacy is associated with numerous adverse health outcomes including 
adverse drug reactions (ADRs), which are know to be one of the leading causes 
of morbidity and mortality.1,2 The incidence of ADRs increases exponentially 
after a patient is prescribed 4 or more medications.3

 Patients with chronic kidney disease (CKD) are at increased risk of adverse 
health outcomes associated with polypharmacy due to impaired kidney function, 
multimorbidity and older age.4,5

 The incidence of ADRs in older adults with CKD is three-to ten-fold higher 
compared to individuals with normal renal function.6 Moreover, it was found that 
the incidence of ADRs correlates exponentially with decline in renal function.7

 However, data on the prevalence of polypharmacy and associated adverse 
health outcomes in patients with CKD are limited. 

 Polypharmacy is common in CKD and linked to adverse outcomes. 
 Our findings highlight the need for improving prescribing practices in patients with CKD and the 

development of strategies to facilitate deprescribing and optimizing medication use in this vulnerable 
patient population. 

 We conducted a systematic review and meta-analysis to determine the 
prevalence of polypharmacy among patients with CKD and associated 
adverse outcomes. 
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REFERENCESStatistical Analysis: 
− Random effects models to pool the prevalence of 

polypharmacy.  
− Statistical heterogeneity was estimated using 

Cochran’s Q and I2 index. 

Figure 1. PRISMA flow diagram for study selection. 

53 articles met criteria 
for inclusion 

(n = 477,909 patients) 

Table 1. Adverse outcomes associated 
with polypharmacy in patients with CKD.  

15 studies found 
significant associations 
between polypharmacy 
adverse outcomes. 

OBJECTIVES

METHODS
Study Design:
This systematic review and meta-analysis 
was conducted using a pre-specified study protocol 
registered on PROSPERO (registration number: 
CRD42020206514) and in accordance with the

− Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) 2020 
statement

− Meta-Analysis of Observational Studies in 
Epidemiology (MOOSE) reporting guidelines

Search Strategy:
− MEDLINE, Embase, Cochrane Library, CINAHL, 

Web of Science, and PsycINFO as well as grey 
literature from inception onwards with no 
language restriction. 

− Search strategy developed in consultation with a 
research librarian, the study investigators and 
with guidance from the Cochrane handbook.

Types of Studies:
− Observational studies (e.g. cross-sectional, 

case-control, cohort, health surveys).  

Types of Participants:
− Adults (≥18 years of age) across the spectrum 

of CKD including patients receiving dialysis
from both inpatient and outpatient settings. 

− Excluded studies that included patients who 
received a kidney transplant unless the 
prevalence of polypharmacy could be 
extracted for the remainder of the CKD 
population.  

Exposure of Interest:
− Prevalence of polypharmacy defined as 

the use of ≥ 5 medications and excessive 
polypharmacy as the use of ≥ 10 
medications. 

Types of Outcomes: 
− Primary outcome: Prevalence of polypharmacy.
− Secondary outcomes: Any adverse health 

outcomes associated with polypharmacy.

RESULTS

Inclusion Criteria:

CONCLUSION
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