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ABSTRACT

Introduction: Although the association between hyperkalaemia and all-cause mortality has been described, the 
evidence for it is fragmented and underrepresents populations from low- and middle-income countries. We 
conducted a scoping review to map existing research on hyperkalaemia-associated mortality in hospitalised adults 
and identify key gaps in the literature.
Materials and methods: This scoping review followed the Preferred Reporting Items for Systematic Reviews and 
Meta-analysis-Scoping Reviews. Studies from January 2001 to January 2025 were eligible for inclusion. The following 
bibliographic databases were searched: Medline (PubMed), CINHAL (EBSCOhost), and Web of Science (Clarivate). 
The final protocol was registered with the Open Science Framework. 
Results: Twenty-two studies were included, encompassing 777,020 patients, of whom 78,685 (10.1%) developed 
hyperkalaemia. The overall in-hospital mortality among these hyperkalaemia patients was 22.8% (95% CI 22.5–
23.1%). Frequent comorbidities were lung disease (67.2%), liver disease (53.1%), congestive cardiac failure (42.9%) 
and acute kidney injury (AKI) (30.8%). Acute kidney injury was associated with the highest mortality rate (41%). 
Serum potassium concentration ([K+]) was a consistent independent predictor of death in 9 of 11 multivariate 
analyses; however, the correlation between [K+] and mortality was weak (r = 0.248, P = 0.489). Geographic 
representation was skewed, with only three studies conducted in Africa.
Conclusion: This scoping review mapped current evidence on hyperkalaemia-associated all-cause mortality in 
hospitalised adults, and was relatively high, especially with concurrent AKI. We found that [K+], acute kidney injury, 
and age were the most common independent predictors of death. Future research should standardise definitions of 
hyperkalaemia and expand geographic representation, particularly in Africa.

Keywords: hyperkalaemia; all-cause mortality; death; hospital.

INTRODUCTION

Hyperkalaemia is a common and potentially fatal elec-

trolyte disturbance encountered in hospitalised adult 

patients [1-3]. An acute increase in potassium concen-

tration reduces the resting membrane potential of muscle  

cells and of the cardiac conduction system, causing 

muscle weakness and cardiac arrhythmias such as ventri-

cular tachycardia and ventricular fibrillation [4]. 

The condition is defined as a serum potassium con-

centration [K+] exceeding 5.5 mmol/L. The prevalence of 

hyperkalaemia varies depending on the threshold set for 

[K+]. A 2022 systematic review reported an overall global 
prevalence of 8.6% with an incidence of 5.1 cases per 
one hundred person-years. A total of 144 studies exam-
ined the prevalence of hyperkalaemia in hospitalised 
patients, reporting it to be 8.7% regardless of the defini-
tion used. When hyperkalaemia was specifically defined 
as [K+] ≥5.5 mmol/L, the prevalence was similar at 8.6%. 
Only 2.6% of included studies were performed in Africa 
[2]. Another large study conducted in Cape Town, South 
Africa, that included 1921 adult patients, reported a pre-
valence of 3.7% over one year [7].

https://creativecommons.org/licenses/by/4.0/
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Hyperkalaemia is frequently encountered in patients with 
acute and chronic kidney disease, heart failure, diabetes 
mellitus and with use of certain drugs that interfere with 
renal elimination such as potassium-sparing diuretics, renin–
angiotensin–aldosterone system inhibitors, non-steroidal 
anti-inflammatory drugs and trimethoprim, or that cause a 
shift of potassium out of cells such as beta-blockers [4,8]. 

The association between hyperkalaemia and all-cause hos-
pital mortality has been well established and ranges from 
12.9–42.5% [6,7,9,10], reflecting differences in patient 
populations, severity of the condition, and treatment pro-
tocols across studies. A recent study from sub-Saharan 
Africa reported an all-cause mortality rate of nearly 30% in 
hospitalised patients with hyperkalaemia [7], which was 
similar to another study performed at the University of 
Pittsburgh Medical Center [11]. Predictors of all-cause 
mortality included the severity of hyperkalaemia, age, acute 
kidney injury and the emergency therapy given for the 
condition [7].

Despite the clinical significance of hyperkalaemia, data on 
its associated mortality, especially in the context of varying 
definitions, comorbidities, and geographic representation, 
are  fragmented. Furthermore, evidence from low- and 
middle-income countries, particularly in Africa, is sparse.

We could not identify any systematic or scoping reviews 
that specifically reported on the all-cause mortality of hos-
pitalised adult patients with hyperkalaemia. Therefore, by 
performing this scoping review, we aimed to fill this know-
ledge gap.

OBJECTIVES

We conducted a scoping review to systematically map the 
existing literature on hyperkalaemia-associated mortality in 
hospitalised adult patients and identify gaps in knowledge. 
This review provides an overview of the current evidence, 
including variations in study populations, settings, and 
aetiologies. By highlighting inconsistencies and areas lacking 
sufficient research, we aim to guide future studies and 
contribute to improved knowledge and care for patients at 
risk of hyperkalaemia. 

The following research questions were investigated:

1. �What is the reported all-cause mortality rate among 
adult patients hospitalised with hyperkalaemia?

2. �What are the commonly reported comorbidities/risk fac-
tors in these patient populations?

3. �Is there any correlation between serum [K+] and all-
cause mortality?

4. �What are the predictors of all-cause mortality associated 
with hyperkalaemia? 

MATERIALS AND METHODS

Protocol and registration
This scoping review followed the Preferred Reporting 
Items for Systematic Reviews and Meta-analysis–Scoping 
Reviews (PRISMA-ScR). Research articles were included if 
they addressed mortality in hospitalised adult patients (18 
years or older) with hyperkalaemia by any definition. The 
final protocol was registered with the Open Science 
Framework on 27 January 2025 (https://osf.io/etkap/).

Eligibility criteria
Research articles were included if they addressed mortality 
in hospitalised adult patients (≥18 years old) with hyper-
kalaemia by any definition. Studies had to report on mor-
tality rates, associated comorbidities, serum [K+], or factors 
influencing outcomes such as disease severity, and comor-
bidity burden. Studies from January 2001 to January 2025 
were eligible for inclusion. The review considered the 
following study designs: cohort studies (prospective and 
retrospective), case-control studies, cross-sectional studies, 
and case series. Studies involving paediatric populations, 
patients managed exclusively in outpatient settings, animal 
studies, and case reports were excluded. Studies reported 
in all languages were included. 

Information sources
To identify relevant research, we searched the following 
bibliographic databases: Medline (PubMed), Cumulative 
Index to Nursing and Allied Health Literature (CINAHL) 
(EBSCOhost), and Web of Science (Clarivate). The search 
strategy was tailored to each database. The respective 
search strategies were developed by the authors and are 
available in supplementary information.

Search strategy
The search strategy for Medline (PubMed) was adapted for 
other databases: 

#1 �“Hyperkalemia”[MeSH] OR “hyperkalemia” [Title/
Abstract] OR “hyperkalaemia” [Title/Abstract] OR 
“high potassium” [Title/Abstract] OR “elevated 
potassium” [Title/Abstract]; 

#2 �“Mortality”[MeSH] OR “mortality” [Title/Abstract] OR 
“death” [Title/Abstract] OR “survival” [Title/Abstract] 
OR “fatal outcome” [Title/Abstract] OR “mortality 
rate” [Title/Abstract]; 

 #3 �“Hospitalised”[MeSH] OR “hospitalised” [Title/
Abstract] OR “hospitalised” [Title/Abstract] OR 
“inpatients” [Title/Abstract]; 

#4 �“Adult”[MeSH] OR “adult” [Title/Abstract] OR “adults” 
[Title/Abstract]; 

 #1 AND #2; 

 #3 AND #4; 

 #5 AND #6. 
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lished after 2019. Sample population sizes varied from 26 
to 192,182. Hyperkalaemia definitions varied, with the 
most frequent threshold being serum [K+] ≥5.0 mmol/L 
(reported in 45% of studies). Clinical settings included 
medical wards (n = 7) [12-14,19,22,27,29], cardiology 
wards (n = 3) [16,25,32] and intensive care units (n = 4) 
[7,15,21,31]; however, the details of settings were not 
clearly specified in several studies.  

The commonly reported comorbidities in 
these patient populations
The total patient sample size was 777,020, whose charac-
teristics, corresponding comorbidities, and associated drugs 
to treat hyperkalaemia are detailed in Table 2. A total of 
78,685 (10%) patients developed hyperkalaemia. Their 
average age was sixty-three years. The most common 
comorbidities associated with hyperkalaemia included lung 
disease (67.2%), liver disease (53.1%), congestive cardiac 
failure (42.9%) and acute kidney injury (30.8%). The most 
frequently administered drugs were beta-blockers and loop 
diuretics at 60.9% and 53.7%, respectively (Table 2). While 
most comorbidities and medications were reported across 
studies, findings for some conditions and medications were 
based on small subgroups. Notably, conditions such as HIV 
infection (n = 417), rhabdomyolysis (n = 1,083), and azole 
antifungal use (n = 67) were reported in limited numbers 
of patients. These small sample sizes may be subject to 
selection bias and should be interpreted with caution.

Selection of eligible research
After removal of duplicates, the retrieved records were 
imported into Rayyan for screening and review. Two inde-
pendent reviewers (B.B. and M.Y.C.) first assessed the titles 
and abstracts of the articles. For those that appeared 
potentially eligible, full-text versions were obtained and 
assessed by both reviewers separately. Disagreements 
were resolved through discussion between the reviewers. 
The reasons for excluding any articles during the full-text 
review were recorded.

Data extraction tool and data items 
The first reviewer (B.B.) developed and pilot-tested the 
data extraction tool with input from the other author. Data 
extraction was performed by a single reviewer for each 
study included. Data were extracted by one reviewer and 
independently verified for completeness and accuracy by  
a second. While dual independent extraction represents 
best practice, time and resource constraints necessitated 
this approach; however, to minimise bias, the second 
reviewer was blinded to the initial extraction decisions. The 
data extracted included study design, type of publication, 
year of publication, setting (hospital, country, etc.), sample 
size, demographic information (age, sex, etc.), comorbidities 
(e.g., chronic kidney disease, heart failure), medications 
(including drugs used to treat hyperkalaemia, and any drugs 
that could influence [K+]), definitions of hyperkalaemia and 
mortality, and mortality data (timing, cause of death, etc.). 
This data extraction approach ensured that all critical 
factors influencing hyperkalaemia-associated mortality in 
hospitalised patients were captured and reviewed.

Synthesis of results
A narrative synthesis of the extracted data is provided, with 
the findings presented in a tabular format. The narrative 
discussion highlights and compares the similarities and dif-
ferences across the studies.

RESULTS 

The results of the search strategy and study selection are 
shown in Figure 1 and supplementary information. We 
included a total of 22 research articles in the scoping review 
[7,12-32].

Characteristics of included research
Descriptive characteristics of the studies incorporated are 
presented in Table 1. Study designs included retrospective 
cohort studies (n = 14), prospective cohort studies (n = 6), 
and cross-sectional studies (n = 1). Geographic distribu-
tion revealed studies from North America (n = 7), Europe 
(n = 6), Asia (n = 6), and Africa (n = 3). Publication dates 
ranged from 2001 to 2023, with 11 studies (48%) pub-

Figure 1.  Consort diagram of studies reviewed. 
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There was a weak positive correlation between [K+] and 
the mortality rate (r = 0.248, P = 0.489) (Figure 3). 

The predictors of all-cause mortality 
associated with hyperkalaemia 
Eleven studies performed multivariate regression analyses 
for hyperkalaemia-associated all-cause mortality [7,12,13, 
15,16,19,21,23,28-30]. The most common covariates with 
P < 0.05 were [K+] (n = 9), age (n = 5), acute kidney injury 
(n = 4) and infection (n = 4) (Table 4). 

DISCUSSION

To the best of our knowledge, this is the first scoping 
review to examine all-cause mortality associated with 
hyperkalaemia in hospitalised adult patients. We identified 
22 research articles, with most performed during the  
past decade. The overall prevalence of hyperkalaemia in 
hospitalised patients, by any definition, was 10.1%, with 
reported rates ranging from 1% to 100%, reflecting 
differences in study populations including several that 
exclusively enrolled hyperkalaemic patients. A systematic 
review reported a prevalence of hyperkalaemia ranging 
from 7.5% to 12.5% [2]. This variation was influenced by 
the cut-off value used to define hyperkalaemia, with pre-
valence decreasing as the threshold increased. In this 
review, the most common definition of hyperkalaemia, 
employed in nine studies (41%), was a serum potassium 
concentration ≥5.0 mmol/L. At this cut-off, the systematic 
review [2] found a prevalence of 12.5% (IQR 10.1–15.5%), 
which aligned closely with our findings.

We observed an overall mortality rate of 22.8% across all 
studies examined, falling within the previously reported 
rates of 12.9–42.5% [6,7,9,10]. However, this estimate 
should be interpreted with caution due to substantial 
heterogeneity in hyperkalaemia definitions, study popula-
tions, and outcome reporting. Notably, whereas [K+] was 
frequently identified as an independent predictor of mor-
tality, insufficient data limited the strength of correlation 
between the dose–response analysis of [K+] and death. The 
strongest predictors of mortality were [K+], AKI and age, 
with [K+] emerging as the most consistent predictor in nine 
of the 11 studies that reported regression analyses. In the 
study by Chothia et al. [7], a stepwise increase in all-cause 
in-hospital mortality was observed with rising [K+], even 
after adjustment for multiple covariates, highlighting the 
independent mortality risk associated with hyperkalaemia. 

AKI consistently emerged as a predictor of hyperkalaemia. 
In our study, the prevalence of the condition among 
patients with AKI was 30.8% (95% CI 30.2–31.4%), which 
was higher than that reported in a systematic review [2], 
where the prevalence was 24.3% (95% CI 19.3–30.7%). 

Associated all-cause mortality rate 
among adult patients hospitalised with 
hyperkalaemia 
There were 17,918 patients who died with hyperkalaemia, 

producing a mortality rate of 22.8% (95% CI 22.5–23.1) 

(Figure 2). AKI was associated with the highest rate of 

death. Other comorbidities and drugs associated with all-

cause mortality are described in Table 3.

Correlation between the average serum 
potassium concentration and all-cause 
mortality 
Ten studies reported the average [K+] of patients who died, 

which was 6.37 ± 0.82 mmol/L (range: 5.0–7.3 mmol/L). 

Table 1.  Study characteristics including study design, 
continent, year of publication, sample size, hospital setting 
and definition of hyperkalaemia. 

Summary of characteristics of included studies                       

Study design
Retrospective cohort study
Prospective cohort study
Cross-sectional study
Randomised control trial
Case series

14
6
1
1
1

Continent
North America
Asia
Europe
Africa
South America

7
6
6
3
1

Year of publication
2001
2009
2011
2012
2015
2016
2017
2019
2020
2021
2022
2023

1
1
1
1
1
2
1
3
2
4
3
2

Range of sample population size
Minimum
Maximum
Total sample size 

26
192,182
777,020

Definition of hyperkalaemia (mmol/L)
5.0 
5.5 
6.0 
6.5 
Average [K+] (mmol/L), mean ± SD
Not defined

9
6
2
3

6.37 ± 0.82
4

Setting
Medical ward
Cardiology
Intensive care
Emergency centre
Not specified

7
3
4
2
6

Abbreviations: SD, standard deviation; [K+], serum potassium concentration.



72

All-cause mortality associated with hyperkalaemia

Table 2.  Demographics, comorbidities, and drugs reported in patients with hyperkalaemia.

Sample with 
hyperkalaemia

Absolute sample Percentage (%) 95% CI (%)

Demographic data, n (%)
Prevalence of hyperkalaemia
Male 
Female
Age, mean ± SD (years)

78,685
28,313
18,628

63 ± 8.4

777,020
285,428
273,526

NR

10.1
9.9
6.8
–

10.0–10.2
9.8–10.0
6.7–6.9

–

Comorbidities, n (%)
Acute kidney injury
Chronic kidney disease
CCF
Diabetes mellitus
Hypertension
Cancer 
Lung disease
Liver disease 
Cardiovascular disease (excluding CCF)
HIV 
Metabolic acidosis
Rhabdomyolysis 

7 236
34 113
18 204
20 732
7 999
1 425 
8 611
1 204
8 697 
417

9 087 
1 083

23 516
135 858
42 433
88 765
29 720

-
12 798
2 267
41 286

NR
11,158

NR

30.8
25.1
42.9
23.3
26.9

-
67.2
53.1
21.1

–
81.4

–

30.2–31.4
24.9–25.3
42.4–43.4
23.1–23.6
26.4–27.4

66.5–68.1
51.0–55.2
20.7–21.5

–
80.7–82.1

–

Drugs, n (%)
ACEi/ARB
ACEi only
ARB only
MRA
Beta-blockers
Loop diuretics
NSAID
CCB
Unfractionated heparin
Azole antifungals

9 042
3 277
2 228
846

20,521
21,673
1 127
8 588
271
67

49,615
NR
NR

5 375
33,715
40,381
2 723
NR
NR
NR

18.2
–
–

15.7
60.9
53.7
41.4

–
–
–

17.9–18.6
–
–

14.8–16.7
60.3–61.4
53.2–54.2
39.5–43.3

–
–
–

Abbreviatons: CI, confidence interval; ACEi, angiotensin-converting enzyme inhibitors; ARB, angiotensin receptor blockers; MRA, mineralocorticoid receptor antagonists; 
NSAID, non-steroidal anti-inflammatory drugs; CCB, calcium channel blockers; SD, standard deviation; CCF, congestive cardiac failure; HIV, human immunodeficiency virus;  
NR, not reported. 

Table 3.  Demographics, comorbidities, and drugs reported in patients with hyperkalaemia who died in hospital.

Hyperkalaemia-
associated deaths

Total sample with 
hyperkalaemia

Percentage (%) 95% CI (%)

Total all-cause mortality 17 918 78,685 22.8 22.5–23.1

Demographic data, n (%)
Male 
Female
Age, median and interquartile range

315
240

55 (39–67)  

1059
862

-

29.7
27.8

-

27.0–32.6
24.9–31.0

Comorbidities, n (%)
Acute kidney injury
Chronic kidney disease
Diabetes mellitus
Hypertension
Cardiovascular disease
HIV 

400
3 824
127
255
79
78

986
19,613

537
1 020
268
265

40.6
19.5
23.6
25.0
29.5
29.4

37.5–43.7
18.9–20.1
20.1–27.5
22.4–27.8

24.0–35.3

Drugs, n (%)
ACEi
ARB
MRA
Loop diuretic
NSAID

153
26
32
148
22

676
88
151
389
89

22.6
29.5
21.2
27.6
24.7

19.5–26.0
20.3–40.2
15.0–28.6
33.2–43.1
16.2–35.0

Abbreviatons: CI, confidence interval; HIV, human immunodeficiency virus; ACEi, angiotensin-converting enzyme inhibitors; ARB, angiotensin receptor blockers; MRA, 
mineralocorticoid receptor antagonists; NSAID, non-steroidal anti-inflammatory drugs.



73

All-cause mortality associated with hyperkalaemia

for this is unclear but may be multifactorial, potentially 

involving, among others, the underlying cause of AKI. 

Additionally, a more rapid increase in [K+] during AKI may 

also contribute.

This difference was likely due to the variation in sample 

size, as the confidence interval in the latter study was 

greater. This subgroup also experienced the highest all-

cause in-hospital mortality rate of 41%. The exact reason 

Figure 3. Correlation between the serum potassium concentration and mortality rate.
Abbreviation: [K+], serum potassium concentration.
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from North America, Europe, and Asia. Only three studies 

were conducted in Africa [7,12,30] despite the likely high 

burden of hyperkalaemia due to prevalent kidney disease 

and limited resources [34].

This study has both strengths and limitations. We assembled 

a large, combined cohort and provide comprehensive data 

on all-cause mortality among hospitalised adults with 

hyperkalaemia. However, there are several limitations that 

must be considered when interpreting the findings. First, 

not all studies included specifically focused on patients  

with hyperkalaemia; many examined broader populations 

such as those with myocardial infarction, cirrhosis, or 

chronic kidney disease. As a result, hyperkalaemia was 

often reported as a secondary finding, which may have led 

to inconsistencies between total sample sizes, hyperkalaemia 

prevalence, and associated mortality data. Second, data on 

characteristics associated with mortality, particularly comor-

bidities and implicated drugs, were limited, with only one 

study providing a detailed analysis of these variables. Third, 

the variation in definitions of hyperkalaemia and outcome 

measures across studies further constrained our ability to 

synthesise findings in a structured way. Finally, the review 

revealed a skewed geographic representation of results, 

with most studies originating from high-income countries 

whereas data from low- and middle-income countries, 

particularly in sub-Saharan Africa, remain sparse. This geo-

graphic imbalance limits the applicability of findings to non-

high-income settings and highlights the need for additional, 

hyperkalaemia research in diverse healthcare systems and 

populations.

CONCLUSION

This scoping review mapped the available evidence on 

mortality associated with hyperkalaemia in hospitalised 

adults. Overall, all-cause in-hospital mortality was notably 

high with nearly 1 of 4 patients dying in hospital and was 

particularly elevated when hyperkalaemia occurred in the 

context of AKI. The most common predictors of in-hospital 

mortality identified through regression analyses were [K+], 

AKI, and age. Future research should focus on adopting 

standardised definitions, improving geographic representa-

tion, especially from Africa, and providing more detailed 

mortality data. 
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The single study reporting HIV-positive patient outcomes 

noted a 30% mortality rate [7], which is numerically similar 

to rates in some HIV-negative subgroups. However, several 

factors limit interpretation: (1) lack of direct within-study 

comparison, (2) substantial clinical differences between 

HIV-positive and HIV-negative patients in this cohort 

including age, sex, disease complications, and exposure to 

medication, and (3) absence of multivariate analysis to 

isolate the effect of HIV status. These limitations prevent 

determining whether HIV status independently influences 

hyperkalaemia-related mortality.. 

Other commonly prescribed medications included renin–

angiotensin system (RAS) inhibitors, such as ACE inhibitors, 

ARBs, and spironolactone, as well as beta-blockers and 

NSAIDs. While RAS inhibitors are known to impair renal 

potassium elimination and contribute to hyperkalaemia, 

two of the studies reviewed [7,14] reported a reduced risk 

of death even when these medications were continued 

during episodes of hyperkalaemia [33]. We identified a 

substantial number of patients who had underlying heart 

failure and cardiovascular disease, for which RAS inhibitors 

are essential prognostic therapies. Discontinuing these 

medications during hospitalisation may therefore increase 

the risk of death related to suboptimal management of 

these conditions. The prominence of lung disease as a 

comorbidity may reflect selection bias, as studies conducted 

in respiratory or cardiac wards may preferentially include 

patients with pulmonary conditions. Also, several findings 

warrant cautious interpretation due to small sample sizes. 

The prevalence of HIV infection (n = 417), rhabdomyolysis 

(n = 1,083), and exposure to azole antifungals (n = 67) 

were based on limited numbers of patients. These small 

subgroups may introduce selection bias, particularly if 

certain patient populations or clinical settings were 

overrepresented in the source studies. 

Lastly, the findings of this review also highlight a geographic 

bias in the current literature, with most data originating 

Table 4.  Number of studies that recorded multivariate 
regression analysis for all-cause mortality associated with 
hyperkalaemia.

Covariates                      
Number of studies 

(n = 11)

[K+]
Age
AKI
Infection
Male
Stroke

9
5
4
4
2
2

Abbreviations: [K+], serum potassium concentration; AKI, acute kidney injury.
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SUPPLEMENTARY INFORMATION
 
SEARCH STRATEGY

CINAHL
S1 (“Hyperkalemia” OR “Hyperkalaemia”)

S2 (“All-Cause Mortality” OR “Mortality”)

S3 (“Hospitalized” OR “Hospitalised” OR “Inpatients”)

S4 (“Adults” OR “Adult”)

S5 S1 AND S2

S6 S5 AND S3

S7 S6 AND S4

WEB OF SCIENCE
TS=(“hyperkalemia” OR “hyperkalaemia”)

TS=(“all-cause mortality” OR “mortality”) 

TS=(“hospitalized” OR “hospitalised”)

TS=(“adults” OR “adult”

(#1) AND (#2)

(#5) AND (#3)

(#6) AND (#4)


