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Abstract

Background Hyperkalaemia is one of the common electrolyte disorders among hospital patients, affected by many
risk factors including medications and medical conditions. Prompt treatment is important given its impact on patient
mortality and morbidity, which can lead to negative patient outcomes and healthcare resource utilisation. This study
aims to describe the prevalence, characteristics, and treatment of patients admitted to hospitals with hyperkalaemia
and compare findings between patients with kidney failure on maintenance haemodialysis therapy and patients
without kidney failure. It also aims to identify associations between hyperkalaemia and hospital length of stay.

Methods \We undertook a retrospective cohort study on adult patients admitted to Townsville University Hospital
between 1st January 2018 and 31st December 2022 (n=99,047). Patients were included if they had a serum
potassium result of 5.1 mmol/L and above during their admission/s. Statistical analysis was conducted using several
methods. A Welch's t test and Chi-square test were employed to assess differences between groups of patients with
kidney failure on maintenance haemodialysis therapy and those without kidney failure. For comparison among
multiple groups with varying severities of hyperkalaemia, the Kruskal-Wallis test with Mann-Whitney U test and
logistic regression were used.

Results 8,775 hyperkalaemic patients were included in the study, with a mean age of 64.7 years. The prevalence of
hyperkalaemia was 8.9% of patients. Risk factors for hyperkalaemia were highly prevalent among those who had the
condition during their admissions. Patients with kidney failure on haemodialysis who had hyperkalaemia were, on
average, 6 years younger, more often Indigenous, and experienced more severe hyperkalaemia compared to other
patients without kidney failure. There was a notable difference in hyperkalaemia treatment between groups with
varying degrees of hyperkalaemia severity. Hyperkalaemia was not found to be associated with prolonged hospital
stay.

Conclusion Hyperkalaemia is common among hospital admissions. Patients with kidney failure on haemodialysis are
at higher risk of developing severe hyperkalaemia. Treatment for hyperkalaemia was variable and likely insufficient.
Timely detection and treatment of hyperkalaemia is recommended.
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Background

As a major intracellular cation, potassium is one of the
most essential electrolytes in the human body. The potas-
sium concentration gradient between intracellular and
extracellular spaces generates cell membrane poten-
tial, which is essential for the normal functioning of the
neuromuscular and cardiac conduction systems [1].
Potassium homeostasis essentially entails dynamically
balancing potassium intake and excretion. The kidney,
and specifically its functional unit the nephron, plays a
primary role in potassium excretion. Therefore, kidney
disorders that cause impairment in nephron glomerular
filtration and/or tubular function can result in abnormal
serum potassium levels [2]. Other medical comorbidi-
ties, including heart failure, diabetes mellitus and liver
disease, have also been known to cause increased risk
of hyperkalaemia [3]. Hyperkalaemia has been shown to
lead to prolonged hospital stays and increased patient
morbidity and mortality [4]. For patients who are on
maintenance haemodialysis, an increased serum potas-
sium level correlates with increased all-cause and cardio-
vascular death [5]. Therefore, preventing hyperkalaemia
is crucial in improving clinical and patient outcomes.

An extensive systematic literature review conducted by
Humphrey et al. (2023) [3] found that the prevalence of
hyperkalaemia reported in studies has been highly vari-
able due to differences in study populations and diagnos-
tic criteria. There are limited studies on hyperkalaemia
prevalence, risk factors and treatment in Australian hos-
pital inpatient population. Studies on hyperkalaemia in
kidney failure (KF) patients undergoing haemodialysis
are even more lacking. In this study, we sought to deter-
mine the prevalence, patient characteristics, risk factors
and treatment of hyperkalaemia in hospitalised patients
at Townsville University Hospital (TUH), a tertiary hos-
pital in northern Queensland. We placed a specific focus
on patients with KF receiving haemodialysis and com-
pared their findings to those of patients without KE.
Additionally, we examined the association between hos-
pital length of stay (LOS) and hyperkalaemia severity.

Methods

The study was conducted at TUH, a tertiary hospital in
northern Queensland with a referral catchment of almost
700,000 people. The project was approved by the hospi-
tal's Audit, Quality and Innovation Review (AQUIRE)
panel (approval number THHSAQUIRE1573) which
incorporates Townsville Hospital and Health Service
Human Research and Ethics Committee exemption
review and approval. This included approval for waiver
of consent as per the Townsville Hospital and Health
Service Human Research and Ethics Committee and the
relevant legislation (Queensland Hospital and Health
Boards Act (Sect. 150; 2011)). Patients were included if
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they were admitted to TUH as an inpatient between 1st
January 2018 and 31st December 2022 and had at least
one episode of serum potassium result of 5.1 mmol/L or
above. Patients were excluded if they were less than 18
years old. Relevant data was extracted from iEMR (inte-
grated electronic medical record) by the TUH Research
Data Lab. Covariates recorded included age, sex, indig-
enous status, serum potassium level, eGFR (estimated
glomerular filtration rate, CKD-EPI equation), selected
medical conditions, Charlson Comorbidity Index (CCI)
score, medication orders, haemodialysis treatments,
and LOS. The CCI was calculated based on the pres-
ence of specific comorbidities, identified using the ICD-
10 codes [6]. Medical conditions associated with an
increased risk of hyperkalaemia were extracted using the
ICD-10 codes and included diabetes mellitus, hypoal-
dosteronism, congestive heart failure, cirrhosis and KF.
Chronic kidney disease was not included as a covari-
ate of interest, as kidney failure was instead studied in
more detail, with a comparison between patients with
KF on haemodialysis and patients without KE. Medica-
tions included beta-blockers, angiotensin-converting
enzyme inhibitors (ACEi), angiotensin receptor block-
ers (ARB), potassium-sparing diuretics, trimethoprim,
nonsteroidal anti-inflammatory drugs (NSAIDs), digoxin
and potassium supplements [7]. Medications recognised
as a treatment for hyperkalaemia included nebulised sal-
butamol, calcium gluconate, sodium bicarbonate, intra-
venous insulin (Novorapid, Actrapid), and Resonium
[8]. Patiromer and sodium zirconium cyclosilicate were
not used in inpatient or outpatient settings at Towns-
ville University Hospital and therefore were not included
in the study. Orders made for these medications within
24 h after biochemical diagnosis of hyperkalaemia and
haemodialysis undertaken within 72 h were reported as
interventions undertaken for hyperkalaemia. For patients
with multiple eligible admissions during the study period,
the admission episode during which the patient had the
highest recorded serum potassium level was included.
Hyperkalaemia was defined to be a serum potassium
level of 5.1 mmol/L and above. Mild hyperkalaemia was
defined as a serum potassium level of 5.1-5.9 mmol/L,
moderate hyperkalaemia as 6.0-6.4 mmol/L and severe
hyperkalaemia as 6.5 mmol/L and above [7]. LOS was
measured for all inpatient admissions of all the patients
included in the study.

Descriptive statistics were used to compare patient
characteristics, risk factors, treatment for hyperkalaemia
and LOS. Continuous variables were reported as median
and interquartile range. Categorical variables were
reported as counts and percentages. For statistical analy-
sis to determine associations between patients with KF
on HD and patients without KF, Welch’s t-test was used
for continuous variables due to unequal variances (based
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on Levene’s test), and Chi-square test was applied for cat-
egorical variables. For hospital LOS, normality of data
was evaluated, measuring skewness and kurtosis. Krus-
kal-Wallis test with Mann-Whitney post-hoc test were
conducted as a univariate analysis to determine effect
of hyperkalaemia severity on hospital LOS. Multivariate
analysis was also conducted using logistic regression to
ascertain the effect of multiple factors on hospital LOS.
A pvalue of less than 0.05 was determined to be a statisti-
cally significant result. Statistical analysis was conducted
using IBM Corp. Released 2023. IBM SPSS Statistics for
Windows, Version 29.0.2.0 Armonk, NY: IBM Corp.

Table 1 Patient characteristics, risk factors and treatment for
hyperkalaemia
Patient variables

Total patients

Overall cohort (n) 8775
Age (years), mean (SD) 64.7 (17.2)
Sex (n, %)
Female 3442 (39.2)
Male 5333 (60.8)
Indigenous status (n, %)
Aboriginal and/or Torres Strait Islander 1388 (15.8)
Non-Indigenous 7387 (84.2)
Serum potassium level (mmol/L), (n, %)
5.1-5.9 (Mild) 6877 (78.4)
6.0-6.4 (Moderate) 996 (11.4)
6.5 and above (Severe) 902 (10.3)
eGFR, mean (SD) 63.8 (244)
Comorbidities predisposing to hyperkalaemia (n, %)
Diabetes mellitus 2918 (33.3)
Hypoaldosteronism 100
Congestive heart failure 489 (5.6)
Cirrhosis 167 (1.9)
Medications predisposing to hyperkalaemia (n, %)
beta-blocker 2579 (29.4)
ACE-i/ARB 3026 (34.5)
Spironolactone 804 (9.2)
Trimethoprim 199 (2.3)
NSAIDS 2844 (3.2)
Digoxin 428 (4.9)
Potassium supplements 1525 (7.4)
Treatment for hyperkalaemia (n, %)
IV Calcium gluconate 218 (2.5)
PO Resonium 1017 (11.6)
IV Actrapid 460 (5.2)
IV Novorapid 1227 (14.0)
Inhaled salbutamol 1474 (16.8)
|V Sodium bicarbonate 458 (5.2)
Haemodialysis 101 (1.2)

Legend: This table summarises the demographic and clinical characteristics
of patients, including risk factors associated with hyperkalaemia and the
corresponding treatments administered. Data include age, gender distribution,
comorbidities, medications, and treatments
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Results

99,047 adult patients were admitted to TUH during the
study period. Of these patients, 8,775 (8.9%) had at least
one episode of hyperkalaemia and were included in the
study, among which 214 patients (2.4%) had KF and were
on haemodialysis. Patient characteristics, risk factors and
treatments are outlined in Table 1. The mean age of the
study population was 64.7 years, with the majority being
male (60.8%) and 15.8% identifying as Aboriginal and/or
Torres Strait Islander. 78.4% of the hyperkalaemia results
were in the mild range, with 11.4% in the moderate range
and 10.3% in the severe range. The average eGFR of the
total study group was 63.8 mL/min/1.73m? (CKD-EPI).
38.8% of the patients had at least one medical comorbid-
ity that predisposed them to hyperkalaemia. 54.3% were
prescribed at least one medication that increases the risk
of hyperkalaemia. 3,061 patients (34.9%) were prescribed
treatment for hyperkalaemia.

KF receiving haemodialysis patients compared to non-KF
patients

Comparing patients with KF on haemodialysis to the rest
of the patients, as detailed in Table 2, there was a statis-
tically significant difference in a wide range of patient
variables between these two groups. The median age of
the patients with KF on haemodialysis was 61 years com-
pared to 67 years in the other patient group (p<0.001).
The majority of the patients in both patient groups
were males. 53.7% of patients with KF on haemodialy-
sis identified as Aboriginal and/or Torres Strait Islander,
compared to 14.9% in the other group (p<0.001). Hyper-
kalaemia severity was also very different between the two
groups (p<0.001). Among patients with KF on haemodi-
alysis, severe hyperkalaemia (45.8%) was almost twice as
common as mild and moderate hyperkalaemia (29.9 and
24.3%, respectively). The findings were the opposite in
the other group, where most hyperkalaemia results were
mild (79.6%), and severe hyperkalaemia only occurred in
9.4% of the patients. In terms of risk factors, the preva-
lence of diabetes mellitus was shown to be statistically
different between the two groups (p<0.001). However,
diabetes mellitus is a potential confounder given that it
is a risk factor for KF. There were different percentages
of patients being prescribed beta-blockers, ACEi/ARBs,
Spironolactone and potassium supplements between the
two patient groups (p <0.05).

Treatment of hyperkalaemia

As outlined in Table 3, more patients with severe hyper-
kalaemia were prescribed treatment to reduce potassium
levels than those with mild and moderate hyperkalaemia.
In patients with moderate to severe hyperkalaemia, oral
Resonium was the most commonly prescribed treatment,
with over 20% of patients receiving the medication. In
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Table 2 Comparison of patient characteristics and risk factors for hyperkalaemia between the two study groups
Patient variables Patients with KF on HD Patients without KF Pvalue
Overall cohort (n) 214 8561
Age (years), median (IQR) 61 (50-71) 67 (55-78) <0.001
Sex (n, %) 0.01
Female 102 (47.7 3340 (39.0)
Male 5221 (61.0)
Indigenous status (n, %) <0.001
Aboriginal and/or Torres Strait Islander 115(53.7) 1273 (14.9)
Non-Indigenous 99 (46.3) 7288 (85.1)
Serum potassium level (mmol/L), (n, %) <0.001
5.1-5.9 (Mild) 64 (29.9) 6813 (79.6)
6.0-6.4 (Moderate) 52(24.3) 944 (11.0)
6.5 and above (Severe) 98 (45.8) 804 (9.4)
eGFR, median (IQR) 8(7.0-9.0) 82 (56-89) <0.001
Comorbidities predisposing to hyperkalaemia (n, %)
Diabetes mellitus 41 (65.9) 2777 (32.4) <0.001
Hypoaldosteronism 0 1 N/A
Congestive heart failure 11(5.1) 478 (5.6) 0.78
Cirrhosis 53 162 (1.9) 0.64
Medications predisposing to hyperkalaemia (n, %)
beta-blocker 93 (43.5) 2486 (29.0) <0.001
ACEi/ARB 47 (22.0) 2979 (34.8) <0.001
Spironolactone 6(2.8) 798 (9.3) 0.001
Trimethoprim 0 199 (2.3) N/A
NSAIDS 80 (37.4) 2764 (32.2) 0.12
Digoxin 8(3.7) 420 (4.9) 043
Potassium supplements 14 (6.5) 1511 (17.6) <0.001

Legend: This table compares demographic and clinical characteristics, as well as risk factors associated with hyperkalaemia, between patients with kidney failure
undergoing haemodialysis and patients without kidney failure. Data include age, gender distribution, comorbidities, medications, and relevant risk factors

Table 3 Treatment of hyperkalaemia in patient groups with different hyperkalaemia severity

Treatment Mild hyperkalaemia Moderate hyperkalaemia (6.0-6.4) Severe hyperkalaemia (6.5 and above) Pvalue
(5.0-5.9) (n, %) (n, %)
(n, %)
Resonium 569 (8.3) 246 (24.7) 202 (22.4) <0.001
salbutamol 1067 (15.5) 218 (21.9) 189 (21.0) <0.001
IV Novorapid 856 (12.4) 200 (20.1) 1(19.0) <0.001
IV Actrapid 41 (2.1) 161 (16.2) 158 (175) <0.001
Calcium gluconate 9(0.9) 72(7.2) 87 (9.6) <0.001
Sodium bicarbonate 300 (4.4) 78 (7.8) 80 (8.9) <0.001
Haemodialysis 5(0.5) 20(2.0) 46 (5.1) <0.001

Legend: This table summarises the treatment protocols for hyperkalaemia across patient groups categorised by severity levels (mild, moderate, severe). Columns

include medications used and hyperkalaemia severities

contrast, only 8.3% of patients with mild hyperkalaemia
were prescribed oral Resonium. In patients with mild
hyperkalaemia, nebulised salbutamol was the most fre-
quently prescribed treatment, with 15.5% of patients
receiving the medication. 5.0% of patients with severe
hyperkalaemia received haemodialysis, which is signifi-
cantly higher in proportion compared to those with mild
or moderate hyperkalaemia.

Length of stay

For the duration of the study period, all episodes of care
(EOC) that the study cohort had were extracted, total-
ling 108,581 episodes. When multiple potassium levels
were recorded during an EOC, the EOC was categorised
using the highest potassium level recorded. In univariate
analysis, the median LOS was compared across groups of
EOC with normokalaemia, mild, moderate, and severe
hyperkalaemia, as outlined in Table 4. It was found that
the median LOS was significantly shorter for EOC dur-
ing which there was no hyperkalaemia compared to EOC
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Table 4 Length of hospital stay in groups of EOC categorised by hyperkalaemia severity

Median LOS (days) Median (IQR) Normokalaemia Mild hyperkalaemia Moderate hyperkalaemia Severe hyperkalaemia Pvalue

All EOC for all the patients 367 6.63 7.54 6.88 <0.001
(1.13-8.54) (2.00-14.58) (1.49-17.92) (2.04-17.21)

All EOC for patients with KFon HD ~ 5.96 6.83***/ 9.17 7.67 <0.001
(3.00-15.42) (3.00-15.42) (3.92-17.92) (2.96-21.50)

All EOC for patients without KF 3.58 6.67 7.00 6.85 <0.001
(1.83-14.63) (1.21-18.00) (1.21-18.00) (1.67-16.65)

Legend: This table presents the median length of hospital stay (LOS) for different groups of EOC categorised by hyperkalaemia severity. Severity categories include
normokalaemia, mild hyperkalaemia, moderate hyperkalaemia, and severe hyperkalaemia. Data are presented in days. ***: Significant difference in LOS between
EOC with mild versus moderate hyperkalaemia (p<0.001). A: Significant difference in LOS between EOC with mild versus severe hyerpakaelmia in KF patients on HD

(p=0.02)

with any degree of hyperkalaemia (p<0.001). However,
in multivariate logistic regression analysis, adjusting for
confounding factors such as comorbidities (measured
through CCI) and patient demographics (age and sex),
hyperkalaemia severity did not increase the risk of pro-
longed hospital stay (defined as more than 9 days) (odds
ratio, 1.13; 95% CI, 0.98—1.30). The 9-day threshold was
established based on the median LOS plus one standard
deviation for EOCs without kidney failure, to provide a
clinically relevant cutoff for prolonged hospital admis-
sion. The median was used as the measure of central ten-
dency due to the non-normal distribution of LOS data, to
capture the central trend more accurately.

Discussion

In this study, we comprehensively reviewed the expe-
rience of hyperkalaemia in a large tertiary hospital in
northern Queensland, Australia. The prevalence of
hyperkalaemia in this study was 8.9%, which is lower
compared to other studies. In 40 adult studies conducted
in similar hospital inpatient settings and adopting the
exact definition as our study (serum potassium greater
than and including 5.1 mmol/L), the prevalence of hyper-
kalaemia was 12.5%.

Prevalence of hyperkalaemia was higher among males
than females, which is consistent with other studies.®
15.8% of total patients with hyperkalaemia were Indig-
enous. Among patients with KF on haemodialysis, the
figure is even higher, with more than half of the patients
being Indigenous. There is no similar study for compari-
son. However, in a recent Australian study on potassium
abnormalities in patients with chronic kidney disease
[8], Indigenous people were identified as more likely to
have hyperkalaemia, which is consistent with our study
findings.

Hyperkalaemia is more likely to be moderate to severe
in patients with KF on haemodialysis. 45.8% of hyper-
kalaemia results were in the severe range in this patient
group, whereas only 10.3% of the other group had severe
hyperkalaemia. Hyperkalaemia in patients on HD can
be influenced by a variety of factors including inter-dia-
lytic interval, non-compliance with dialysis and access

malfunction [9]. Hyperkalaemia has been proven to
cause increased mortality in patients on haemodialysis
compared to patients with normal serum potassium lev-
els, with risks of adverse outcomes increasing with the
severity of hyperkalaemia [10, 11]. Further studies can be
done to assess the adequacy of monitoring and prevent-
ing hyperkalaemia in this patient group.

The prevalence of diabetes mellitus was shown to be
statistically different between the two study groups.
65.9% of the patients with KF on haemodialysis had dia-
betes mellitus, which is higher than the percentage of
people among the rest (32.4%). Diabetes mellitus status
is a potential confounder given it is one of the very com-
mon causes of kidney failure. Poor glycaemic control
increases the risk of mortality in diabetic patients on
haemodialysis [12]. Further studies can be done to assess
these patients’ glycaemic control and determine relation-
ships between HbA1C and hyperkalaemia. The preva-
lence of other medical comorbidities was independent of
whether the patient was on haemodialysis.

43.5% of the patients with KF on haemodialysis were
taking beta-blockers, which is much higher than the per-
centage of patients who are not on haemodialysis (29.0%).
Current study recommends beta-blocker use in patients
with advanced chronic kidney disease and heart failure
with reduced ejection fraction [13]. There is no exist-
ing study on the impact of beta-blocker use in patients
with atrial fibrillation and chronic kidney disease. There
have been inconsistent opinions on the risks and bene-
fits of beta-blocker use in chronic dialysis patients, with
most existing studies suggesting beta-blockers, which are
cardio-selective and highly dialysable, can be beneficial
[14]. Given that a large percentage of our patient group
was on beta-blockers, the specific drug option should be
carefully considered. A considerable percentage of the
patients were on NSAIDs in both patient groups (37.4%
of the patients who had KF on HD and 32.2% of the rest
of the patients). Studies quantifying NSAID use in dialy-
sis patients are lacking. In patients with KE, NSAID use
is associated with dialysis commencement and increased
mortality [15, 16]. There is a lack of studies on predic-
tors of hyperkalaemia in the general population when
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prescribed NSAIDs. However, studies have shown
NSAID initiation can cause an increased risk of hyper-
kalaemia in multiple patient cohorts, including in the
elderly population [17], in people with low body mass
index and when concomitantly used with ACEi [18].
Therefore, NSAIDs should be prescribed with caution,
and more frequent monitoring of electrolytes and kidney
function can be considered after initiation of NSAIDS.

34.1% of patients with any degree of hyperkalaemia and
41.7% of those with moderate to severe degree of hyper-
kalaemia received treatment for hyperkalaemia. 42.2% of
patients with severe hyperkalaemia received treatment,
including haemodialysis, which suggests that patients
with severe hyperkalaemia were most treated. However,
compared to similar studies, our cohort appeared to
be under-treated. In an Australian emergency depart-
ment study [19], 66.1% of the patients presented to ED
with moderate or severe hyperkalaemia received one or
more medications to lower potassium levels. Hyperka-
laemia treatment depends on several factors, including
the severity of hyperkalaemia, coexisting medical condi-
tions, patient symptoms and electrocardiogram changes
[7]. Electrocardiogram changes were not included in
the study due to the current limitation of the iEMR con-
struct. Further study is needed to investigate barriers to
standardised hyperkalaemia treatment and the treatment
response to hyperkalaemia, with patients’ clinical status
and medical background considered at the time of the
events.

Our study found that hyperkalaemia is not indepen-
dently linked with a prolonged hospital stay. This find-
ing is different compared to the two other studies that
reported a significant association between hyperka-
laemia and longer hospital admission. A retrospective
cohort study of 75,555 patients with chronic kidney dis-
ease (CKD) [20] and an observational study on dialysis-
dependent patients [21] both found that the length of
stay across all hospitalisations was longer for patients
with hyperkalaemia. However, the CKD study focused
primarily on the severity of hyperkalaemia and did not
adjust for potential confounders. In our study, the uni-
variate analysis suggested that hyperkalaemia is asso-
ciated with longer length of stay of stay. However, after
adjusting for key factors, including age, gender and the
Charlson Comorbidity index scores, this association was
no longer statistically significant. Our findings highlight
the importance of considering comorbidities and other
patient factors when assessing the impact of hyperkalae-
mia on patient outcomes. There is a notable lack of stud-
ies on the association between hyperkalaemia severity
and LOS. However, several studies have revealed a sig-
nificant association between severe hyperkalaemia and
higher mortality rates in patients with chronic kidney
disease [10, 22, 23]. Further studies can be conducted on
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the outcomes of the study cohort utilising other clinical
parameters including mortality rate and Intensive care
unit admissions. This will not only identify associations
between LOS and other parameters, but also provide a
more comprehensive understanding of the topic.

The strengths of this study include the large patient
sample size and its near complete capture of the health-
care use in a large geographical area, given that TUH was
the only tertiary hospital in Northern Queensland and
there were limited health services in the region. The elec-
tronic medical records provided clear documentation of
patient details and pathology results, which significantly
increased data accuracy. It is one of the largest studies
in Australia on the experience of hyperkalaemia during
hospital admissions. It is also the first Australian study to
identify relationships between hospital length of stay and
severity of hyperkalaemia.

There are several limitations in this study. The study
was conducted in a single facility, so the results may not
represent other patient cohorts. As a study relying on
data recorded in the past, there are general limitations
associated with this type of study due to falsely recorded
or absent data. We included selected categories of medi-
cations associated with increased risk of hyperkalaemia,
with an aim to provide a broad overview of hyperkalae-
mia risk factors in the population. However, it is not an
exhaustive list. For instance, we did not include angio-
tensin receptor-neprilysin inhibitors, such as sacubitril
with valsartan, or mineralocorticoid antagonists other
than spironolactone, as their use is less widespread com-
pared to traditional ACE inhibitors and ARBs. Treatment
of hyperkalaemia was inadequately reported. Although
medication orders made within 24 h after the biochemi-
cal diagnosis of hyperkalaemia were extracted in the
hope of capturing all treatment prescribed, the actual
therapeutic intent for the medications was a complex
challenge to identify. The results likely included medica-
tions that were prescribed for other reasons, rather than
targeted at hyperkalaemia, which could dilute specific-
ity of the findings. In addition, due to the current limi-
tations of iEMR, electrocardiogram findings cannot be
extracted from the system electronically. Collection of
these data would require a manual review of all patient
charts, which was not feasible given the significant size
of patient population. Therefore, these information were
not included in the study. The future evolution of iEMR
may allow for electronic collection of such information.
Or smaller-scale studies which could facilitate manual
review of patient charts can be considered.

Conclusion

Hyperkalaemia is a common condition among hospital-
ised patients at TUH. Risk factors for hyperkalaemia were
highly prevalent among those who had the condition
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during their admissions. Patients with kidney failure on
haemodialysis who had hyperkalaemia were found to
be younger, had a higher percentage of the Indigenous
population, and experienced more severe hyperkalaemia
results compared to the rest of the patients. This neces-
sitates more frequent blood chemistry monitoring and
medication reviews in these patients. The variability and
likely insufficiency of treatment for hyperkalaemia are
concerning. Further studies are needed to investigate the
adequacy of potassium monitoring and control. Impor-
tantly, hyperkalaemia was not found to have an impact on
prolonged hospital stay.

Abbreviations

ACEi Angiotensin-converting enzyme inhibitors
ANOVA  Analysis of variance

ARB Angiotensin receptor blockers

ccl Charlson comorbidity index

EOC Episodes of care

eGFR Estimated glomerular filtration rate
IEMR Integrated electronic medical record

KF Kidney failure

LOS Length of stay

NSAIDS  Non-steroidal anti-inflammatory drugs
TUH Townsville university hospital
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