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Abstract

Introduction: Plasma potassium (K*) abnormalities are com-
mon among patients with chronic kidney disease and are
associated with higher rates of death, major adverse cardiac
events, and hospitalization in this population. Currently, no
guidelines exist on how to handle pre-transplant plasma K+
inrenal transplant recipients (RTR). Objective: The aim of this
study is to examine the relation between pre-transplant
plasma K* and interventions to resolve hyperkalaemia with-
in 48 h after kidney transplantation. Methods: In a single-
centre cohort study, we addressed the association between
the last available plasma K* level before transplantation and
the post-transplant need for dialysis or use of K*-lowering
medication to resolve hyperkalaemia within 48 h after renal
transplantation using multivariate logistic regression analy-
sis. Results: 151 RTR were included, of whom 51 (33.8%) pa-
tients received one or more K* interventions within 48 h after
transplantation. Multivariate regression analysis revealed
that a higher pre-transplant plasma K* was associated with

an increased risk of post-transplant intervention (odds ratio
2.2 [95% Cl: 1.1-4.4]), independent of donor type (deceased
or living) and use of K*-lowering medication within 24 h pri-
or to transplantation). Conclusions: This study indicates that
a higher pre-transplant plasma K* is associated with a higher
risk of interventions necessary to resolve hyperkalaemia
within 48 h after renal transplantation. Further research is
recommended to determine a cutoff level for pre-transplant
plasma K* that can be used in practice.

© 2020 The Author(s)
Published by S. Karger AG, Basel

Introduction

Chronickidney disease (CKD) remains a major world-
wide concern, affecting approximately 200-million peo-
ple globally [1]. CKD may result in end-stage renal dis-
ease (ESRD), accompanied by reduced life expectancy
and severely impaired quality of life [2]. Kidney trans-
plantation is the ESRD treatment of choice and is by far
the most commonly performed type of transplantation:
in2017, atotal 0f 90,306 kidneys were transplanted world-
wide [3, 4]. However, the need for kidney donors remains
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high; for example, in the Eurotransplant region, at least
10,000 people are waiting for a kidney transplant [5]. Im-
proving post-transplant quality of care may contribute,
amongst other factors, to the reduction in post-transplant
discomfort for renal transplant recipients (RTR), graft
loss, morbidity, and mortality. Plasma potassium abnor-
malities, particularly hyperkalaemia, are common among
patients with ESRD and are associated with higher rates
of death, major adverse cardiac events, and hospitaliza-
tion in CKD [6]. However, whether plasma potassium
immediately before kidney transplantation is associated
with post-transplant complications remains unknown.

In ESRD, potassium homeostasis is impaired due to a
strongly reduced renal capacity to excrete sufficient
amounts of potassium. Furthermore, plasma potassium
may rise during the transplantation procedure, for exam-
ple, due to tissue damage, administration of packed red
blood cells (RBCs), and ischaemia as a result of clamping
large arteries [7, 8]. Post-transplant hyperkalaemia may
lead to the need for acute dialysis and to severe complica-
tions such as cardiac arrhythmias and ICU admissions.
Interventions to avoid or correct post-transplant hyper-
kalaemia include dialysis (both haemo- and peritoneal di-
alysis) and use of potassium-lowering medication, which
may take place before or after transplantation. Various
authors described early post-transplant hyperkalaemia
rates in RTR, ranging from 18 to 80% [9, 10]. Weinberg
etal. [10] determined that 64% of all RTR need early post-
transplant hyperkalaemia treatment by haemodialysis,
sodium polystyrene sulfonate, insulin/dextrose, or calci-
um gluconate.

To the best of our knowledge, no studies have ad-
dressed the relation between pre-transplant plasma po-
tassium and possible post-transplant hyperkalaemia in-
terventions after kidney transplantation. Here, we inves-
tigated the relationship between pre-transplant plasma
potassium and post-transplant interventions to resolve
hyperkalaemia within 48 h after kidney transplantation.
We hypothesized that a higher pre-transplant plasma po-
tassium is a risk factor for post-transplant interventions
(potassium-lowering medication and dialysis needs) to
resolve hyperkalaemia.

Materials and Methods

Study Characteristics

This cohort study was performed in the University Medical
Centre Groningen (UMCG), the Netherlands. All consecutive pa-
tients who underwent kidney transplantation in the UMCG be-
tween January 1, 2014, and January 1, 2015, were included. Pa-
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tients younger than 18 years were excluded. Data were anony-
mously extracted from the hospital’s digital information system,
verified, and completed using information from written patient
records. The Eurotransplant database was used to complete data
for deceased donors. The study was approved by the institutional
ethical review board (METc 2014/077). All procedures were con-
ducted in accordance with the Declarations of Helsinki and Istan-
bul. During the study period, the standard immunosuppressive
regimen in our centre consisted of induction treatment with basi-
liximab, combined with prednisolone, mycophenolate mofetil,
and tacrolimus.

Endpoints

The endpoint was the occurrence of interventions to resolve
hyperkalaemia within 48 h after kidney transplantation. Dialysis
(both haemo- and peritoneal dialysis) and use of potassium-low-
ering medication (sodium polystyrene sulfonate, calcium polysty-
rene sulfonate, sodium bicarbonate, or insulin therapy for hyper-
kalaemia) were defined as interventions to resolve hyperkalaemia
(hereafter noted as “potassium-lowering interventions”). Diuret-
ics are not used in hyperkalaemia management in patients with
ESRD in our centre and therefore were not included in our end-
point. No standard cutoff threshold or range for treating hyperka-
laemia post-transplantation is defined per protocol in our centre.

Demographic and Clinical Parameters

Demographic study parameters for recipients included gender,
age, and co-morbidities such as known cardiovascular character-
istics and risk factors. For donors, donor type (deceased or living),
gender, age, and last known serum creatinine at retrieval were col-
lected. Deceased donors were determined as donor after brain
death (DBD) or donor after cardiac death (DCD). For recipients,
the number of transplantations, residual diuresis volume at admis-
sion, and dialysis status (non-dialysis-dependent chronic kidney
disease or dialysis-dependent chronic kidney disease) were taken
into account. Clinical parameters collected included first warm
ischaemia time (WIT), cold ischaemia time (CIT), and second
WIT. Potassium-lowering medication used at admission, within
24 h prior to transplantation, during surgery, at the post-anaesthe-
sia care unit (PACU), and within 48 h after transplantation was
recorded. Use of calcineurin inhibitors and ACE inhibitors or an-
giotensin II receptor blockers at admission was also recorded. Fre-
quency of dialysis within 24 h prior to transplantation and up to
48 h after transplantation was documented, as well as the time span
between the last completed dialysis and transplantation. Hospital
length of stay (LOS) was determined. Biochemical parameters col-
lected for the recipient at the last moment immediately before
transplantation included plasma potassium, sodium, chloride,
corrected calcium, phosphate, albumin, and both haemoglobin
and thrombocytes. Routine measurements were performed on the
Roche Modular (Roche Ltd., Mannheim, Germany), while throm-
bocyte count and haemoglobin level were determined using a XN-
9000 (Sysmex, Etten-Leur, the Netherlands).

Statistical Analyses

IBM SPSS Statistics 25 (IBM Corp., Armonk, NY, USA) was
used to perform statistical analyses. The relationship between pre-
transplant plasma potassium and the post-transplant occurrence
of potassium-lowering interventions within 48 h was analyzed us-
ing multivariate logistic regression to test the association between
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Fig. 1. Histogram and kernel-density plots of pre-transplant plasma potassium at the PACU (median = 4.4
[IQR = 3.9-4.9]) (a), plasma potassium at the PACU (median = 4.7 [IQR = 4.4-5.4]) (b), plasma potassium 24 h
after transplantation (median = 4.6 [IQR = 4.1-5.1]) (c), and plasma potassium 48 h after transplantation (me-
dian = 4.3 [IQR = 3.9-4.7]) (d). PACU, post-anaesthesia care unit.

pre-transplant potassium and post-transplant potassium-lower-
ing interventions, independent of other factors potentially influ-
encing either of these variables. We first performed uni- and mul-
tivariate linear regression analyses to identify factors potentially
influencing pre-transplant potassium and post-transplant potassi-
um-lowering interventions. Subsequently, we performed multi-
variate logistic regression analysis to test the association between
pre-transplant potassium and post-transplant potassium-lower-
ing interventions. In univariate linear regression, all residuals were
tested for normality, and all parameters with a p value of <0.05
(two-tailed test) were selected for multivariate linear regression
analysis. Subsequently, we performed multivariate logistic regres-
sion analysis with any post-transplant intervention as a dependent
variable, again with all parameters that showed p value <0.05 in the
former multivariate linear regression. The variable time between
last dialysis and transplantation was not included in multivariate
analysis as this diminished the number of patients included (n =

Pre-Transplant Potassium & Hyperkalaemia
Treatment after Kidney Transplantation

47). Donor type was included in all models regardless of the p val-
ue. All variables in both multivariate regression models were
checked for multicollinearity by determining the variance infla-
tion factor (VIF), as described by O’Brien [11].

Since pre-transplant plasma potassium was non-normally dis-
tributed, this variable was natural log transformed prior to linear
regression analyses. A p value of <0.05 was considered statistically
significant. Furthermore, we tested for an interaction effect be-
tween pre-transplant plasma potassium and both donor type (de-
ceased or living) and dialysis dependency before transplantation
using post-transplant interventions as a dependent variable. We
also checked for a potential interaction effect of pre-transplant
plasma potassium and dialysis prior to transplantation. LOS was
compared for patients with and without post-transplant potassium
interventions using linear regression analysis. Finally, we tested for
an association between pre-transplant potassium and LOS using
regression analysis.
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Table 1. Baseline characteristics and corresponding p values of the univariate linear regression analyses

Overall First tertile Second tertile Third tertile p value
(N=151) K*<4.1 41<K*"<48 K*>4.8
(n=56) (n=55) (n = 40)
Recipient gender (female) 71 (47%) 26 (46%) 26 (47%) 19 (48%) 0.63
Recipient age, years 55 (45-63) 55 (44-63) 56 (47-66) 58 (50-64) 0.064
Donor gender (female) 72 (48%) 32 (57%) 21 (38%) 19 (48%) 0.59
Donor age, years 57 (48-64) 57 (47-64) 57 (48-66) 54 (46-63) 0.31
Donor type (deceased) 79 (52%) 39 (70%) 23 (42%) 17 (43%) 0.002
Donor after brain death 46 (58%) 24 (62%) 16 (70%) 6 (35%) 0.079
Re-transplantation 12 (8%) 5(8.9%) 4(7.3%) 3(7.5%) 0.93
Cardiovascular co-morbidity 53 (35%) 38 (68%) 36 (66%) 24 (60%) 0.40
Hypercholesterolaemia 14 (9%) 4(7.1%) 3 (5.5%) 7 (18%) 0.25
Hypertension 69 (46%) 29 (51%) 21 (38%) 19 (48%) 0.73
Diabetes 19 (13%) 7 (13%) 6 (11%) 6 (15%) 0.57
Diabetes type 1 6 (4%) 3 (5.4%) 3 (5.5%) 0 (0%) 0.19
Diabetes type 2 13 (9%) 4(7.1%) 3(5.5%) 6 (15%) 0.11
>1-L diuresis 74 (49%) 25 (45%) 30 (55%) 19 (48%) 0.44
First WIT, min 4 (3-10) 4 (3-15) 4 (3-5) 4(3-10) 0.19
CIT, h 3.0 (2.4-11.0) 11.6 (3.2-15.4) 3.2(2.4-12.7) 3.4 (2.4-11.9) 0.001
Second WIT, min 41 (35-47) 42 (35-47) 40 (36-46) 42 (34-50) 0.49
K*-lowering medication at admission 29 (19%) 7 (13%) 12 (22%) 10 (25%) 0.37
ACE inhibitor or ARB at admission 50 (33%) 20 (36%) 18 (33%) 12 (30%) 0.95
Calcineurin inhibitor at admission 4(2.6%) 3(5.4%) 0 (0%) 1(2.5%) 0.336
K*-lowering medication within 24 h prior to transplantation 30 (20%) 1(1.8%) 13 (24%) 16 (40%) <0.001
Chronic kidney disease, dialysis dependent 111 (74%) 45 (80%) 38 (69%) 28 (70%) 0.15
Dialysis within 24 h prior to transplantation 47 (31%) 22 (39%) 16 (29%) 9 (23%) 0.004
Time between last dialysis and transplantation, h 10 (4.0-17.0) 5.5 (3.0-12) 16.0 (4.2-17.0) 16.0 (6.0-17.5) 0.001
Last plasma sodium before transplantation, mmol/L 141 (138-142) 141 (137-142) 141 (138-142) 141 (139-143) 0.86
Last plasma chloride before transplantation, mmol/L 98 (95-101) 99 (95-101) 101 (96-105) 99 (97-107) 0.039
Last haemoglobin before transplantation, mmol/L 7.5 (7.0-8.0) 7.5 (6.9-8.0) 7.4 (6.7-7.9) 7.1 (6.2-8.0) 0.34
Last thrombocytes before transplantation (x10°/L) 217 (175-283) 238 (184-292) 215 (171-247) 189 (163-251) 0.81
Last corrected plasma calcium before transplantation, mmol/L 2.3(2.2-2.4) 2.3(2.2-2.5) 2.3(2.2-2.4) 2.3(2.2-2.4) 0.89
Last plasma phosphate before transplantation, mmol/L 1.6 (1.3-1.9) 1.5 (1.1-1.9) 1.5(1.3-1.8) 1.5(1.3-2.1) 0.054
Last plasma albumin before transplantation, g/L 44 (42-47) 43 (42-46) 45 (42-47) 44 (41-47) 0.89

WIT, warm ischaemia time; CIT, cold ischaemia time; CI, confidence Interval; K*, potassium; ACE, angiotensin-converting enzyme; ARB, angiotensin
II receptor blocker. Categorical variables are described as number (percentage), while continuous variables are described as median (first quartile to third
quartile). p value represents significance level of the univariate analysis with last plasma potassium before transplantation as the dependent variable.

Results

151 RTR were included in this study; 72 (48%) re-
ceived a living donor graft and 79 (52%) received a de-
ceased donor graft. Thirty three (42%) of the deceased
donors were DCD. The median age of recipients was 56
years (IQR = 47-64), and 47% was female. The median
pre-transplant plasma potassium concentration was 4.4
mmol/l (IQR =3.9-4.9). A combined kernel-density plot
with a histogram of the distribution of plasma potassium
concentration at different time points is shown in Figure
1. The median change of the plasma potassium concen-
tration during surgery was 0.4 mmol/L (IQR = -0.1 to
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1.2), with a maximum change of +4.7 mmol/L. The me-
dian post-transplantation plasma potassium after 24 and
48 h was 4.6 (IQR = 4.1-5.1) and 4.3 (3.9-4.7), respec-
tively. Within 48 h after kidney transplantation, 51 (33%)
patients received one or more interventions to resolve hy-
perkalaemia; 13 (25%) patients received potassium-low-
ering medication, 31 (61%) patients received dialysis, and
7 (14%) patients received both. Forty three (84%) of the
patients undergoing one or more interventions had re-
ceived a kidney from a deceased donor.

Baseline characteristics and corresponding p values of
the univariate linear regression analyses are shown in Ta-
ble 1. The results of the multivariate linear regression

de Vries/Berger/Bakker/de Borst/de Jong



Table 2. Multivariate linear regression analysis with last plasma potassium before transplantation as the dependent

variable
Standardized p value VIF
coefficient
Donor type (deceased) 0.010 0.95 42
CIT, h -0.18 0.22 4.1
K*-lowering medication within 24 h prior to transplantation 0.33 <0.001 1.2
Dialysis within 24 h prior to transplantation -0.12 0.15 1.2
Last plasma chloride before transplantation, mmol/L 0.006 0.95 1.3

CIT, cold ischaemia time, K*, potassium; VIF, variance inflation factor.

Table 3. Multivariate logistic regression analysis with potassium-lowering intervention as the dependent variable

Exp B (CI) p value VIF
Donor type (deceased) 11.5 (4.6-29.2) <0.001 1.1
K*-lowering medication within 24 h prior to transplantation 0.6 (0.2-1.8) 0.34 1.2
Last plasma potassium before transplantation, mmol/L 2.2(1.1-4.4) 0.018 1.2

CI, confidence interval; K¥, potassium; VIF, variance inflation factor.

analysis using the last available pre-transplant plasma po-
tassium level are shown in Table 2. Donor type (deceased:
beta = 0.25, p = 0.002), CIT (beta = 0.28, p = 0.001), po-
tassium-lowering medication within 24 h prior to trans-
plantation (beta = 0.40, p < 0.001), dialysis within 24 h
prior to transplantation (beta = 0.23, p = 0.004), time be-
tween last dialysis and transplantation (beta = 0.45, p =
0.001), and last plasma chloride before transplantation
(beta = 0.17, p = 0.039) showed a significant linear func-
tional relationship with pre-transplant plasma potassium
in univariate analysis. Upon multivariate linear regres-
sion analysis, including all correlated variables which
were significant in univariate analysis, potassium-lower-
ing medication within 24 h prior to transplantation was
independently associated with pre-transplant potassium
levels (beta = 0.33, p < 0.001).

Subsequently, we performed multivariate logistic re-
gression analyses, adjusted for potential confounders
identified during the aforementioned linear regression
analyses, with post-transplant potassium-lowering inter-
ventions as the dependent variable. The results are shown
in Table 3. Both donor type (deceased) and last plasma
potassium before transplantation showed a significant as-
sociation with potassium-lowering interventions, with
odds ratios (95% CI) of 11.5 (4.6-9.2) and 2.2 (1.1-4.4),

Pre-Transplant Potassium & Hyperkalaemia
Treatment after Kidney Transplantation

respectively. No interaction between pre-transplant plas-
ma potassium and both donor type (p = 0.16) and dialysis
dependency before transplantation (p = 0.10) was found.
Dialysis prior to transplantation showed no significant
interaction with pre-transplant plasma potassium (p =
0.57). All variables returned a VIF of <5; therefore, mul-
ticollinearity is low in the models.

Furthermore, a positive univariate association be-
tween pre-transplant plasma potassium and both the
post-transplant plasma potassium at the PACU (beta =
0.212, p =0.013) and 24 h post-transplant plasma (beta =
0.183, p = 0.026) was found. Post-transplant plasma po-
tassium at the PACU was also a strong univariate predic-
tor of post-transplant potassium-lowering interventions
(odds ratio = 4.5 [2.5-7.8]). Median LOS for patients who
received post-transplant potassium-lowering interven-
tions was significantly longer than that for patients with
no need for post-transplant potassium-lowering inter-
ventions (LOS 18 [IQR: 15-23] and 16 [IQR: 15-16] days,
respectively; p = 0.001), also when corrected for donor
type (p = 0.016). Pre-transplant potassium and LOS were
significantly associated neither in a univariate linear re-
gression analysis (p = 0.77) nor, after adjusting for donor
type, in the multivariate linear regression analysis (p =
0.357)
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Discussion/Conclusion

This pilot study is, to the best of our knowledge, the
first to analyze the association between pre-transplant
plasma potassium levels and the risk of requiring a potas-
sium-lowering intervention within 48 h after kidney
transplantation. Our study identified a higher pre-trans-
plant plasma potassium as an independent risk factor for
a potassium-lowering intervention, that is, dialysis or po-
tassium-lowering medication, within 48 h after kidney
transplantation.

The literature on the impact of hyperkalaemia around
the time of kidney transplantation is scarce. Post-trans-
plant hyperkalaemia caused by tacrolimus or cyclospo-
rine has been studied widely [12, 13], but no studies re-
garding the relation between a pre-transplant plasma po-
tassium and the occurrence of interventions to resolve
hyperkalaemia among kidney transplantation patients
have been performed previously. Dawwas et al. [14] per-
formed a study considering pre-transplant potassium in
liver transplantation patients and found that high pre-
transplant potassium levels are associated with greater
risk of post-transplant renal dysfunction requiring short-
or long-term renal support. DeFronzo et al. [15] ad-
dressed the mechanisms of hyperkalaemia following kid-
ney transplantation within 3 months, but did not evaluate
pre-transplant plasma potassium as a contributing factor.

Our finding of a positive linear functional relationship
between pre-transplant plasma potassium and the occur-
rence of potassium-lowering interventions within 48 h
after kidney transplantation may be explained by the
higher starting point of potassium before transplantation.
A rise in plasma potassium during surgery is known to be
caused by different factors, such as reperfusion of isch-
aemic tissue and several types of medication, amongst
others [7]. Pochineni and Rondon-Berrios [16] reviewed
the most important factors that may drive hyperkalaemia
in RTR, including renal tubular acidosis, insulin deficien-
cy, or resistance, and medications, including trime-
thoprim (inhibiting epithelial sodium channels), calci-
neurin inhibitors (diminishing mineralocorticoid func-
tion and inhibiting the sodium-chloride co-transporter),
and renin-angiotensin-aldosterone inhibitors (reducing
potassium excretion). Bleeding and need for re-explora-
tion may be other factors contributing to a higher potas-
sium level in the post-transplant period [16]. Since pa-
tients with a higher plasma potassium before transplanta-
tion require a smaller increase in this concentration to
develop hyperkalaemia, they might consequently have a
higher risk for potassium-lowering interventions within
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48 h after kidney transplantation. Furthermore, we found
that donor type was an important factor influencing the
outcome. On the one hand, a possible explanation for the
influence of donor type on both endpoints is the differ-
ence in quality of the donor graft. Gjertson and Cecka
[17] showed a 7 and 24% rate of delayed graft function
(DGF) for living unrelated renal grafts and deceased renal
grafts, respectively. As dialysis is an important interven-
tion to treat volume overload and hyperkalaemia in the
context of DGF, it may be more common in patients with
a deceased donor, independently of pre-transplant hy-
perkalaemia. Since our study is a retrospective study, the
reason for dialysis (hyperkalaemia or hypervolaemia)
could not fully be elucidated. On the other hand, con-
founding bias by indication may be another possible ex-
planation. Physicians may be more cautious treating pa-
tients with a deceased donor as they seem more vulnera-
ble, which could explain the higher occurrence of
potassium-lowering interventions in patients with a de-
ceased donor.

Our results suggest that per 1 mmol/L increase in pre-
transplant plasma potassium, RTR had a 2.2 times higher
risk of requiring a potassium-lowering intervention after
transplantation and that patients who received potassi-
um-lowering interventions had a longer LOS compared
to patients who did not. Whether potassium-lowering
measures before transplantation might indeed contribute
to less potassium-lowering interventions and have im-
pact on long-term outcomes (morbidity and mortality)
should be addressed in future studies. Furthermore, a cut-
off level for pre-transplant plasma potassium needs to be
determined to make the results useful in practice. As this
is a retrospective study with a limited sample size, a cutoft
threshold or range for correcting pre-transplant hyperka-
laemia using a ROC curve could not be determined. Fu-
ture research may determine if appropriate pre-trans-
plant plasma potassium levels minimize the chances of
encountering hyperkalaemia after transplantation.
Avoiding the need for a potassium-lowering intervention
after transplantation might contribute to a better quality
of life in the short and long term. Both Taylor et al. [18]
and Simons et al. [19] determined a negative relation be-
tween different side effects of medication and health-re-
lated quality of life in transplanted adolescents. Reducing
the number of potassium-lowering interventions may
minimize both discomfort for patients and healthcare
costs. Furthermore, the new cation-exchange resins may
also affect these outcomes since they are safe and effective
for treatment of hyperkalaemia not only in CKD with an
acceptable side-effect profile but also in RTR [20-23].

de Vries/Berger/Bakker/de Borst/de Jong



These may be a safer alternative for the use of sodium
polystyrene sulfonate that is associated with colonic ne-
crosis after renal transplantation [24, 25]. However, the
influence of post-transplant potassium-lowering inter-
ventions on quality of life and the effectivity of precau-
tionary measures was not the subject of this study and still
needs to be verified in future studies.

Several limitations of this pilot study should be ac-
knowledged, including its small sample size and its retro-
spective design. Furthermore, the effect of post-trans-
plant potassium-lowering interventions in the long term
was not taken into account. As a result, application of our
research results in current practice is limited, and future
studies are needed to confirm these results. Furthermore,
arterial pH, HCO3-, and use of potassium sparing diuret-
ics were not considered as these were not structurally
available before, during, or after transplantation. A limi-
tation that also should be mentioned is that due to the lack
of a specific threshold for treatment of post-transplant
hyperkalaemia in our clinic, based on our studyj, it is dif-
ficult to make informed decisions on the appropriate in-
terventions in a broader clinical context. Further research
is required for the development of a widely applicable
clinical threshold. It should also be noted that despite the
fact that we adjusted for dialysis within 24 h prior to
transplantation, remaining confounding by bias by indi-
cation cannot be excluded. Lastly, no data were available
on the indication for post-transplant dialysis. Future pro-
spective studies should collect such data to extend and
validate our results.

In conclusion, this is the first study investigating the
relation between pre-transplant plasma potassium and
interventions to resolve hyperkalaemia. We show a posi-
tive linear functional relationship between pre-transplant
plasma potassium and interventions to resolve hyperka-
laemia within 48 h after kidney transplantation, support-
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