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ABSTRACT 
Background: Sodium polystyrene sulfonate (SPS) is one of the most 
commonly used treatments for mild hyperkalemia. Other treatments 
include insulin, sodium bicarbonate, and salbutamol, which may be 
given alone or in combination. The results of research examining 
treatment effectiveness for mild hyperkalemia (e.g., the ability of SPS 
to achieve normokalemia) thus far have been inconsistent. Given that 
the effectiveness of treatment for mild hyperkalemia is debatable, new 
research is needed.

Objective: To determine whether treatment of hospitalized patients 
with mild hyperkalemia (using SPS or another approach, relative to no 
treatment) was associated with achievement of normokalemia (serum 
potassium < 5.1 mmol/L). 

Methods: For this retrospective, quasi-experimental study, hospitalized 
patients with index serum potassium level between 5.1 and 6.4 mmol/L 
were identified. Post-index serum potassium level within 24 hours 
was dichotomized (< 5.1 or ≥ 5.1 mmol/L). Pre-index serum creatinine 
and serum potassium levels were recorded as the average of the first 
5 values immediately before the index potassium value. For each patient, 
treatment was categorized as no treatment, SPS treatment, or other 
treatment strategy. 

Results: Among the 1944 patients included in the analysis, the average 
age was 66.8 (standard deviation 13.5) years; 605 (31.1%) of the 
patients were women and 1339 (68.9%) were men. Logistic regression 
results indicated that patients who were female and/or had higher pre-
index serum potassium were less likely to return to normokalemia within 
24 hours after the time of the index serum potassium value. Treatment 
category was not a statistically significant predictor of the achievement 
of normokalemia. Most patients with mild hyperkalemia (> 74.5% in 
each treatment category) achieved normokalemia, whether or not they 
received treatment. 

Conclusions: The findings of this study suggest that although follow-
up is required for mild hyperkalemia in hospitalized patients, active 
treatment may be unnecessary.

Keywords: creatinine, hyperkalemia, potassium, treatment outcome, 
polystyrenes

RÉSUMÉ
Contexte : Le sulfonate de polystyrène de sodium (SPS) est l’un des 
traitements les plus communément utilisés pour l’hyperkaliémie légère. 
D’autres traitements comprennent l’insuline, le bicarbonate de sodium 
et le salbutamol, qui peuvent être administrés seuls ou ensemble. Les 
résultats des recherches se penchant sur l’efficacité des traitements 
de l’hyperkaliémie légère (p. ex., la capacité du SPS à rétablir la 
normokaliémie) sont contradictoires jusqu’à présent. Étant donné que 
l’efficacité du traitement de l’hyperkaliémie légère est discutable, de 
nouvelles recherches sont nécessaires.

Objectif : Déterminer si le traitement des patients hospitalisés, présentant 
une hyperkaliémie légère, (à l’aide de SPS ou d’une autre approche, 
comparativement à l’absence de traitement) était associé à l’atteinte de la 
normokaliémie (potassium sérique < 5,1 mmol/L). 

Méthodes : Des patients hospitalisés, dont l’indice de concentration 
sérique de potassium se situait entre 5,1 et 6,4 mmol/L, ont été identifiés 
pour participer à cette étude rétrospective quasi expérimentale. La 
concentration sérique de potassium mesurée dans les 24 heures après 
le diagnostic d’hyperkaliémie légère a été dichotomisée (< 5,1 ou 
≥ 5,1 mmol/L). Les indices de concentrations sériques de créatinine et de 
potassium avant le diagnostic d’hyperkaliémie légère ont été obtenus par 
la moyenne des cinq premières valeurs situées immédiatement avant celle 
de la concentration de potassium. Le classement du traitement de chaque 
patient était le suivant : Aucun traitement, Traitement par SPS ou Autre 
stratégie de traitement. 

Résultats : L’âge moyen des 1944 patients inclus dans l’analyse était de 
66,8 ans (écart type 13,5); 605 (31,1 %) d’entre eux étaient des femmes 
et 1339 (68,9 %) des hommes. Les résultats de la régression logistique 
indiquaient que les patientes, donc les femmes, qui avaient un indice 
sérique de potassium plus élevé au moment du diagnostic, avaient moins de 
chances de retourner à la normokaliémie dans les 24 heures après l’instant 
de la mesure de la valeur de l’indice sérique de potassium. La catégorie de 
traitement n’était pas une variable prédictive statistiquement significative 
de l’atteinte de la normokaliémie. La plupart des patients présentant une 
hyperkaliémie légère (> 74,5 % dans chaque catégorie de traitement) 
atteignaient la normokaliémie, qu’ils aient reçu ou non un traitement.

Conclusions : Les résultats de cette étude laissent entendre que, malgré 
la nécessité d’un suivi des patients hospitalisés en cas d’hyperkaliémie 
légère, un traitement actif pourrait s’avérer inutile.

Mots-clés : créatinine, hyperkaliémie, potassium, résultat du traitement, 
polystyrènes
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INTRODUCTION

Hyperkalemia, or levels of serum potassium above the nor-
mal range,1,2 is a potentially serious condition.3-6 Accord-
ing to one Canadian study, hyperkalemia was associated 
with 2.6% of emergency department visits and 3.5% of hos-
pital admissions.7 One of the most harmful consequences 
of hyperkalemia is its potential impact on cardiac activ-
ity (e.g., serious acute cardiac arrhythmias, conduction 
abnormalities).8,9 Thus, severe hyperkalemia is considered 
a medical emergency that requires urgent treatment.8,9 
For patients with severe hyperkalemia, clinicians admin-
ister medication to reduce potassium levels as quickly as 
possible.10 For patients with mild hyperkalemia, clinicians 
may administer medication, or they may wait to see if the 
patient’s serum potassium returns to normal levels without 
pharmaceutical intervention.11 Although previous research 
supports intervention for severe hyperkalemia (i.e., in cases 
of medical emergency),12 there is a lack of research about 
the treatment of mild hyperkalemia.4,13

Pharmaceutical treatments for hyperkalemia include 
insulin, sodium bicarbonate, and salbutamol, administered 
alone or in combination.14,15, However, the most commonly 
used pharmaceutical intervention for the treatment of 
hyperkalemia is administration of the cation exchange resin 
sodium polystyrene sulfonate (SPS).16 This agent works by 
removing excess potassium from the body. Following admin-
istration, SPS takes effect within approximately 2 hours.17-19 
The pharmacological effects last about 4 to 6 hours, although 
the duration of action varies with factors such as gastro-
intestinal (GI) transit time.1,17,20 Given the delay in phar-
maceutical effect, SPS is not used independently to manage 
hyperkalemia in cases where the patient is having a medical 
emergency that requires immediate treatment.12

Treatment with SPS carries some risk,9 as its use 
has been associated with adverse GI events in previous 
research. For instance, in a recent Canadian study of older 
adults, use of SPS was associated with a greater risk of hos-
pital admission for severe GI issues within 30 days, relative 
to non-use.16 Similarly, Laureati and colleagues21 found that 
SPS initiation, without concomitant sorbitol, was related to 
a higher incidence of severe GI events among patients with 
advanced chronic kidney disease (CKD).

Despite common use of SPS for reducing serum 
potassium levels and its known potential risks, the effect-
iveness of this agent, especially for mild hyperkalemia, has 
been questioned.6,9,20 For instance, in a randomized con-
trolled trial of 33 patients with CKD and mild hyperkalemia, 
treatment with 30 g of SPS by oral administration for 7 days 
was effective in reducing potassium levels but was not more 
effective than placebo in achieving normokalemia.22 There-
fore, it is also important to consider and weigh the evidence 
concerning this drug’s safety in addition to its small thera-
peutic effects.2 

Previous research on the treatment of hyperkalemia has 
focused on non-mild hyperkalemia and patients with CKD. 
Few studies, if any, have examined treatment in a broader 
range of patients or the achievement of normokalemia in 
patients with mild hyperkalemia. The primary purpose of 
this study was to determine whether treatment, primarily 
SPS, was associated with achievement of normokalemia 
(serum potassium <  5.1  mmol/L) in hospitalized patients 
with mild hyperkalemia. Given that Lepage and others22 
found no statistically significant difference in the achieve-
ment of normokalemia between groups receiving either a 
placebo or SPS, we hypothesized that there would be no 
statistically significant differences among groups receiv-
ing either no treatment, SPS alone, or other treatment (e.g., 
salbutamol, salbutamol and SPS combined) in a sample of 
patients with mild hyperkalemia.

METHODS

Data Source and Procedure

Approval for this retrospective quasi-experimental cohort 
study was obtained, before study initiation, through the 
Research Ethics Board (REB) of Horizon Health Network. 
A waiver of informed consent for secondary use of data 
was approved by the REB. The study site was a tertiary care 
hospital in Saint John, New Brunswick, with 524 inpatient 
beds. Data were retrieved from electronic hospital records 
for patients older than 19 years of age who were admitted to 
hospital between November 2009 and December 2018 and 
who had at least 1 serum potassium level of 5.1 mmol/L or 
above. The retrospective study period was selected on the 
basis of availability of electronic patient data; such data 
were unavailable for patients admitted before November 
2009. For patients who were admitted more than once dur-
ing the study period, only the first admission was included. 

For this study, normokalemia was defined as serum 
potassium levels between 3.5 and 5.09 mmol/L, and mild 
hyperkalemia as levels between 5.1 and 6.4 mmol/L. These 
categories follow the work of Fordjour and others.23 Patients 
with pseudohyperkalemia (as identified by a laboratory 
hemolysis tag), end-stage renal disease (e.g., patients with 
CKD, needing dialysis or kidney transplant to survive), 
acidosis (arterial or venous blood pH < 7.2), severe hyper-
kalemia (potassium serum level > 6.4 mmol/L), or missing 
data (e.g., pre-index serum creatinine [SCr]; see below for 
the definition of “index”) and those undergoing hemo
dialysis were excluded from the analyses. 

Study Variables

The covariates collected for the current study included age, 
sex, pre-index serum potassium level, and pre- and post- 
index SCr levels. The index serum potassium level was de- 
fined as the first valid serum potassium value of 5.1 mmol/L 
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or above during a patient’s first hospital admission. The 
pre-index serum potassium and pre-index SCr levels were 
defined as the averages of the 5 serum potassium values and 
the 5  SCr values, respectively, immediately preceding the 
index potassium value. The post-index SCr value was the 
average of all SCr values measured in the 24-hour period 
after the index serum potassium level. The pre-index values 
were collected because of their potential clinical relevance 
and possible relation to treatment outcomes. They were 
included as covariates to statistically control for potential 
confounders related to differences in illness severity. 

The independent variable was treatment for mild 
hyperkalemia. The 3 groups were no treatment, SPS treat-
ment, and other treatment. The “other treatment” category 
consisted of treatments other than SPS alone; treatments in 
this category could include SPS in combination with other 
treatments for mild hyperkalemia (e.g., SPS, insulin, and sal-
butamol within the 24-hour follow-up period). Patients who 
were also receiving concurrent treatment for diseases such 
as diabetes and asthma were included in the analyses. For 
example, a patient who was receiving insulin on a regular 
basis for diabetes but did not receive any treatment for mild 
hyperkalemia was included in the “no treatment” category. 

The dependent variable was the achievement of normo
kalemia, determined by the post-index serum potassium value. 
If the final serum potassium value was less than 5.1 mmol/L, 
normokalemia was deemed to have been achieved. If the 
post-index serum potassium was 5.1  mmol/L or above, 
normokalemia was deemed not to have been achieved. 

Data Preparation 
Before the analysis, the data were examined for accuracy 
using descriptive statistics.24 Although there were outliers 
in the serum potassium and SCr levels, the data were deter-
mined to be accurate. Bivariate scatter plots and Q–Q plots 
were examined for normality, linearity, and homoscedas-
ticity. Pre- and post-index SCr values displayed evidence of 
non-normality, nonlinearity, and heteroscedasticity. Given 
the large number of outliers and the accuracy of these data, 
a log transformation was performed. Subsequent testing 
indicated that the log-transformed pre- and post-index 
SCr values were relatively normally distributed and linear, 
although some minor heteroscedasticity remained. There 
were no missing values, as any case that did not include 
essential values was excluded, as per the research protocol. 
Multivariate outliers were identified using Mahalanobis 
distance measurements. 

Data Analysis
A binary logistic regression analysis was conducted, with 
serum potassium within 24  hours after the index value 
(categorized as ≥  5.1 or <  5.1  mmol/L) as the dependent 
variable and treatment category (i.e., no treatment, SPS 
treatment, other treatment) as the independent variable. 

All assumptions of binary logistic regression analysis 
were examined, including multicollinearity, adequacy of 
expected frequencies, and ratio of cases to variables. Covar-
iates were entered stepwise before testing of the independent 
variable. The covariates were pre-index serum potassium, 
transformed pre-index SCr, age, and sex. Post-index SCr 
was not included due to issues with multicollinearity, as 
described below. Linearity in the logit was tested according 
to the procedures outlined by Tabachnick and Fidell,24 and 
no serious violations were observed. An analysis of resid-
uals indicated that there were no outliers in the solution.

RESULTS
Descriptive Analyses
Of the initial sample of 11  014 patients, only 1997 met 
the study criteria (see Figure 1 for flow chart). Fifty-three 
patients were identified as multivariate outliers, and these 
were excluded from the final analysis. These multivariate 
outliers differed from the rest of the sample in terms of 
having extreme values for both pre- and post-index SCr. As 
a result, after removal of the outliers, the maximum pre- 
index SCr declined from 1528 to 506 µmol/L and the max-
imum post-index SCr declined from 1332 to 731 µmol/L.

The final sample of 1944 patients consisted of 605 
women (31.1%) and 1339 men (68.9%), with a mean age of 
66.8 (standard deviation [SD] 13.5) years. Table 1 outlines 
patients’ demographic characteristics and median serum 
potassium levels by sex and treatment group, along with 
other outcomes. Only 22.8% of the patients received treat-
ment (nSPS = 203; nOther = 240) (Table 1). The most common 
SPS dose was 30 g (n = 126), and the most common method 
of administration was oral (n = 163). Other doses included 
15 g (n = 21), 20 g (n = 4), 25 g (n = 1), 40 g (n = 2), and 60 g 
(n = 39), and other administration methods included rec-
tal (n = 35) and enteral (n = 4). Insulin was the most com-
monly administered treatment in the “other treatment” 
category (80.4%, n = 193). The remaining treatments in the 
“other treatment” category were salbutamol and sodium 
bicarbonate alone or in combination with either insulin 
and/or SPS (19.6%, n = 47).  

For all 3  groups, the median serum potassium levels 
decreased from index to post-index measurement, and 
most patients achieved normokalemia, regardless of treat-
ment category (1171 [78.0%] of 1501 in the “no treatment” 
group; 160 [78.8%] of 203 in the SPS treatment group; 179 
[74.6%] of 240 in the “other treatment” group). 

The median time from initial pre-index SCr value to 
index potassium value was 2.89 (interquartile range [IQR] 
1.20–6.22) days, and the median time from initial pre-index 
to index potassium value was 2.73 (IQR 1.14–6.08) days. For 
the patients who received SPS or other treatment, the aver-
age time from treatment to post-index serum potassium 
value was 13.85 (SD 5.81) hours.
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TABLE 1. Characteristics of 1944 Participants Included in the Final Analysis, by Treatment for Mild Hyperkalemia and Sex

Treatment Group; Median (IQR)a

No Treatment (n = 1501) SPS (n = 203) Other (n = 240)
Total

(n = 1944)Characteristic Women Men Women Men Women Men

Demographic
Age (years) (mean ± SD) 69.6 ± 14.7 65. 3 ± 13.2 71.9 ± 13.1 67.4 ± 10.9 65.8 ± 14.5 65.1 ± 11.6 66.8 ± 13.5
Weightb (kg) 69.8

(57.6–82.3)
84.5

(73.6–97.6)
77.4

(58.0–95.2)
87.7

(78.7–102.7)
76.3

(62.9–86.5)
89.3

(78.6–102.5)
84.3

(70.0–96.0)
Heightc (m) 1.6 (1.5–1.7) 1.7 (1.7–1.8) 1.6 (1.5–1.7) 1.7 (1.7–1.8) 1.6 (1.5–1.6) 1.7 (1.7–1.8) 1.7 (1.6–1.8)

Potassium (mmol/L)
Pre-index 4.4 (4.1–4.6) 4.4 (4.2–4.6) 4.5 (4.3–4.7) 4.5 (4.3–4.6) 4.4 (4.2–4.6) 4.5 (4.3–4.6) 4.4 (4.2–4.6)
Index 5.2 (5.1–5.4) 5.2 (5.1–5.4) 5.5 (5.3–5.8) 5.4 (5.2–5.6) 5.4 (5.2–5.7) 5.4 (5.3–5.8) 5.3 (5.1–5.5)
Post-index 4.7 (4.4–5.1) 4.7 (4.4–5.0) 4.8 (4.3–5.1) 4.6 (4.2–4.9) 4.7 (4.3–5.0) 4.8 (4.6–5.1) 4.7 (4.4–5.0)

Creatinine (µmol/L)
Pre-index 82.0

(60.5–117.0)
88.6

(73.5–114.9)
107.7

(77.8–146.5)
98.7

(80.5–133.6)
88.0

(64.05–128.8)
98.0

(82.0–124.0)
90.0

(71.8–118.0)
Post-index 85.0

(57.5–127.0)
91.0

(73.0–122.7)
122.0

(81.5–187.7)
123.0

(85.0–180.0)
120.0

(74.0–173.0)
120.5

(93.0–162.0)
95.7

(72.0–135.0)

Post-index potassium (no. of participants)
≥ 5.1 mmol/L 126 204 21  22  7  54  434
< 5.1 mmol/L 371 800 42 118 38 141 1510

Total n 497 1004 63 140 45 195 1944

IQR = interquartile range, SD = standard deviation, SPS = sodium polystyrene sulfonate.
aExcept where indicated otherwise. 
bData for weight were missing for 312 participants.
cData for height were missing for 518 participants. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Assessed for eligibility  
(n = 11 014) 

Excluded  (n = 9017) 
♦   ph < 7.2 (n = 846) 
♦   K+ > 6.4 (n = 315) 
♦   Hemolysis (n = 1026) 
♦   Hemodialysis (n = 492) 
♦   Treatment before index (n = 6) 
♦    Missing data on any study variable 

(n = 6332) 

SPS treatment 
♦K+ reduced (n = 167) 
♦K+ did not reduce (n = 45) 

Other treatment 
♦K+ reduced (n = 185) 
♦K+ did not reduce (n = 66) 

Treatment (n = 463) 
♦ SPS (n = 212) 
♦ Other (n = 251) 

K+ reduced (n = 1190) 
K+ did not reduce (n = 344) 

No treatment  
(n = 1534) 

Follow-up 
≤ 24 h after index 

     

Met eligibility criteria 
(n = 1997) 

FIGURE 1. Participant flow diagram for study cohort before data analysis. SPS = sodium 
polystyrene sulfonate.
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Statistical Analyses
A correlational analysis indicated potential issues with col-
linearity. More specifically, pre- and post-index SCr values 
were highly correlated (r = 0.81, p < 0.001 for the nontrans-
formed scores; r = 0.83, p < 0.001 for the transformed scores). 
Therefore, transformed post-index SCr was not included in 
the statistical analysis. A test of the stepwise model of covar-
iates against a constant-only model was statistically signifi-
cant (χ2 = 19.67, p < 0.001) with transformed pre-index SCr 
entered first into the model, followed by sex and pre-index 
serum potassium value. Given that stepwise regression 
analyses remove variables unassociated with outcome, and 
given that age was unassociated with the outcome, age was 
removed from the analysis. The Nagelkerke R2 was 0.015 
(95% confidence interval [CI] 0.005–0.026),25 indicating 
that approximately 1.5% of the variance in whether or not 
serum potassium levels declined within 24 hours was due 
to the 3 covariates of transformed pre-index SCr, sex, and 
pre-index serum potassium levels. Furthermore, the result 
of the Hosmer and Lemeshow test was nonsignificant (χ2 

= 7.57, p = 0.48). Classification was acceptable, with 77.7% 
of the cases correctly classified. However, although 100% 
of the cases with reduced serum potassium levels were cor-
rectly classified, none of the cases with nonreduction in 
serum potassium levels were correctly classified. The addi-
tion of treatment did not improve the model (χ2 = 2.03, p 
= 0.36). In other words, neither of the 2 active treatment 
groups predicted the achievement of normokalemia relative 
to no treatment.

Table 2 presents the regression coefficients, Wald statis-
tics, and odds ratios (ORs) with 95% CIs for each of the pre-
dictors. The pre-index serum potassium level significantly 
predicted the outcome: χ2(1, n = 1944) = 3.88, p = 0.049. 
The OR for pre-index serum potassium level was 0.72, indi-
cating that the odds of a reduction in serum potassium 
to below 5.1 mmol/L within 24 hours was decreased with 
higher pre-index serum potassium levels. Sex significantly 

predicted outcome: χ2(1, n = 1944) = 6.76, p = 0.009. The 
OR for male sex was 1.35. Therefore, being male was asso-
ciated with a 1.35 times greater odds of reduction of serum 
potassium to below 5.1 mmol/L within 24 hours. Finally, the 
transformed value for pre-index SCr significantly predicted 
outcome: χ2(1, n = 1944) = 7.66, p = 0.006. The OR was 0.43, 
indicating that the odds of a reduction in serum potassium 
to below 5.1 mmol/L within 24 hours were decreased with 
higher levels of the transformed pre-index SCr. 

Follow-up independent-sample t  tests indicated a sta-
tistically significant difference in index serum potassium 
levels between each of the 2 treatment groups and the “no 
treatment” group (tSPS = –8.93, p < 0.001; tOther = –7.25, p < 
0.001). However, logistic regression examining the ability 
of treatment to predict outcome after controlling for index 
serum potassium level was nonsignificant: χ2(2, n = 1944) = 
1.01, p = 0.60. 

DISCUSSION

This study provides a detailed description of the treatment 
of mild hyperkalemia in a tertiary care hospital. The main 
finding was that neither SPS nor other treatment strat-
egies predicted the achievement of potassium levels less 
than 5.1 mmol/L (normokalemia) relative to no treatment. 
Although neither treatment category had a statistically sig-
nificant result, certain patient characteristics were found 
to be statistically significant predictors of the outcome, 
including pre-index serum potassium level, sex, and the 
transformed pre-index SCr level. Specifically, the odds of 
attaining normokalemia within 24 hours declined with 
higher pre-index serum potassium levels, higher levels of 
the transformed pre-index SCr, and female sex. Addition-
ally, fewer patients than expected were treated for mild 
hyperkalemia. Of the 1944 patients included in the analy-
sis, only 22.8% received either SPS or another form of 
treatment. Whether they received treatment or not, 74.6% 

TABLE 2. Stepwise Sequential Binary Logistic Regression Analysis of Potassium (K+) Reduction, as a Function of Patient 
Characteristics and Treatment

Variable B SE Wald χ2 Odds Ratio (95% CI) p Value

Block 1
Pre-index K+ –0.32 0.16 3.88 0.72 (0.52–0.97) 0.049
Pre-index SCra –0.83 0.30 7.66 0.43 (0.24–0.78) 0.006
Male sex 0.30 0.12 6.76 1.35 (1.08–1.70) 0.009

Block 2
SPS treatmentb 0.13 0.18 0.52 1.14 (0.79–1.64) 0.47
Other treatmentc –0.18 0.16 1.25 0.83 (0.61–1.15) 0.26

CI = confidence interval, SCr = serum creatinine, SE = standard error, SPS = sodium polystyrene sulfonate. 
aPre-index SCr = transformed pre-index SCr.
bSPS compared with no treatment.
cTreatment other than SPS alone compared with no treatment. 
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to 78.8% of hospitalized patients with mild hyperkalemia 
achieved normokalemia within 24 hours.

Our main finding of no significant difference between 
treatment and no treatment in the achievement of normoka-
lemia, even after controlling for pre-index serum potassium 
and SCr levels, does not support previous research, which 
has found SPS to be effective.6,20,26,27 However, the previ-
ous studies had limitations that our study addresses. For 
instance, most of the previous studies had small sample 
sizes and no comparison group (e.g., placebo or no treat-
ment), whereas our study had a large sample size and dir-
ect comparison with a group that received no treatment. 
At the same time, our research supports and extends the 
work of Lepage and others,22 who conducted a clinical trial 
with placebo comparison and, although the sample size was 
underpowered (n = 33), found no statistically significant dif-
ference between placebo and SPS in the reduction of serum 
potassium in patients with CKD. Our study had a much 
larger sample consisting of a wide range of hospitalized 
patients with mild hyperkalemia. Our findings also support 
the conclusions of Batterink and others,28 who conducted 
a retrospective review of hospital records for 138 patients. 
Although their findings indicated a statistically significant 
difference between no treatment and treatment with SPS, 
they noted that the treatment effect was small and might 
not be clinically important.

Nevertheless, it could be argued that differences in 
index serum potassium levels might account for our find-
ing that treatment was not associated with achievement of 
normokalemia. In other words, perhaps patients with higher 
index serum potassium levels were treated and patients 
with lower index serum potassium levels were not treated, 
leading to confounding of the results by index serum 
potassium level. However, follow-up analyses, as described 
in the Results section, indicated that group differences in 
index serum potassium did not explain why treatment was 
not associated with the achievement of normokalemia. 
Furthermore, by using pre-index serum potassium and SCr 
levels as statistical controls, this study eliminated variabil-
ity between groups that might have been due to differences 
in illness severity. 

The finding that women were at greater risk of not 
achieving normokalemia within 24  hours of the index 
serum potassium was surprising, given that previous 
research has found that male sex is a risk factor for hyper-
kalemia.12 Overall, in our study, approximately 1 in 5 men 
(20.9%) and 1 in 4 women (25.4%) did not experience a 
return to normokalemia. The sex-based rates were similar 
for the patients who received no treatment, but different for 
the patients who received SPS or other treatment. Among 
patients who received SPS, 33.3% of women and 15.7% of 
men did not achieve normokalemia. Among patients in 
the “other treatment” group, 15.6% of women and 27.7% of 
men did not achieve normokalemia. Women in our study 

differed from men in other respects as well. For instance, 
women were older than men (average age 69.6 and 65.5 years, 
respectively). The age difference was most prominent for 
the SPS treatment group (71.9 and 67.4 years, respectively). 
In addition, the median transformed pre-index SCr was 
higher for women in the SPS treatment group than the over-
all median transformed pre-index SCr for the entire study 
group. Therefore, the finding that women were at higher 
risk of not achieving normokalemia might have been due 
to the age or pre-index SCr of the women in our sample and 
not to sex-related differences. Nonetheless, other research-
ers have found some evidence that women are at higher risk 
of hyperkalemia. For instance, Turgutalp and others,29 in 
their sample of Turkish patients, found that women were at 
higher risk of community-acquired hyperkalemia. 

Strengths and Limitations
Relative to previous studies of this topic, this study was 
strengthened by the large sample of hospitalized patients 
with mild hyperkalemia. The larger sample enhanced our 
ability to generalize beyond the study sample and reduced 
the likelihood of type II error. Generalization was also 
improved by not limiting our sample to select patient popu-
lations (e.g., patients with CKD). In addition to including 
broad patient populations, our research had other prag-
matic design features,30 such as the real-world examination 
of treatment versus no treatment in the reduction of serum 
potassium to below 5.1 mmol/L. 

Despite the many strengths of this study, its retro-
spective nature necessitates a discussion of limitations. One 
limitation of this real-world retrospective study was the lack 
of control over when blood samples were taken. Any serum 
potassium level reported within the 24-hour period follow-
ing the index value was included; therefore, the timing of 
blood samples varied considerably among study partici-
pants. For patients who were given treatment, the follow-up 
serum potassium level may have been measured before the 
treatment could have any effect. Furthermore, if follow-up 
serum potassium was not reported within 24  hours after 
the index, it was not included in our analysis. Although 
it is possible that serum potassium decreased beyond the 
24-hour time limit, the UK guidelines suggest that 6 hours 
is adequate time for treatment to be effective,3 and the aver-
age time from treatment to follow-up in the current study 
was more than 13 hours.

Another limitation of this study was lack of control 
over the dose of SPS (or other treatments). Variation in 
dose across the study sample and the use of different doses 
for the same patient within the 24-hour period of interest 
were possible, but most patients in the SPS group received 
the typical dose of 30 g by oral administration, and most 
patients in the “other treatment” group received insu-
lin alone. In addition, patients might have been receiving 
medications for other illnesses. For instance, many of the 
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patients had other illnesses (e.g., diabetes) and could have 
been receiving medications (e.g., insulin) for these illnesses 
as well. Although this lack of control over other medica-
tions and illnesses is a limitation, it may also be considered 
a strength of the study, given that it allows for the real-word 
examination of treatment for mild hyperkalemia.31 

This study did not examine the effectiveness of admin-
istration of fluids or any of the more recent pharmaceutical 
treatments for hyperkalemia. Research on patiromer sorbi-
tex calcium and sodium zirconium cyclosilicate (also known 
as ZS-9) has indicated that these medications are effective 
in managing hyperkalemia.32 Future research could inves-
tigate the administration of fluids and newer pharmaceut-
ical treatments in the management of mild hyperkalemia, 
although our evidence suggests that pharmaceutical inter-
vention may be unnecessary for most patients with mild 
hyperkalemia, given that 78% of those with no intervention 
achieved normokalemia. Investigating unobserved group 
differences in the trajectory of serum potassium change 
could also be addressed in future studies. If unobserved 
groups (i.e., latent classes) are found, variables differentiat-
ing the groups could be assessed to help identify patients 
with mild hyperkalemia who are at risk of further exacer-
bation or non-normalization of serum potassium levels. 
Identifying these patients would have important clinical 
implications and could help identify those patients who are 
in need of intervention. 

CONCLUSION

The findings of this study demonstrated that most patients 
were not treated for mild hyperkalemia in the 24-hour 
follow-up period after documentation of hyperkalemia, and 
there was no statistically significant association between 
treatment and achievement of normokalemia relative to no 
treatment, regardless of whether patients were treated with 
SPS or another hyperkalemia-reducing strategy. In a recent 
editorial, Parks and Grady remarked that SPS should not be 
used to reduce serum potassium levels.30 Our research sup-
ports that conclusion, at least for patients with mild hyper-
kalemia. For these patients, our research suggests that, 
although follow-up is required, elevated serum potassium 
levels may resolve within 24 hours without intervention. 
Thus, for most hospitalized patients, treatment of mild 
hyperkalemia may be unnecessary. 
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