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Introduction: Hyperkalemia, a potentially life-threatening electrolyte disturbance, is commonly
encountered in the Emergency Department (ED). However, the frequency of factitious hyperkalemia, an
artificially elevated potassium level in hyperkalemic ED patients, is unknown. This study aims to detect
the rate of factitious hyperkalemia among patients with a potassium concentration of >5.0 mmol/l in an
all-comer ED population.

Methods: This retrospective, monocentric chart review analyzed data of 2,440 ED patients who
presented with a potassium concentration of >5.0 mmol/L in their initial whole blood or plasma sample,
who also underwent a repeat potassium measurement on the same day. Two groups were established
based on potassium levels in the initial and repeat blood tests: 1) True hyperkalemia, characterized by
consistently elevated potassium levels in both the initial and repeat samples; and 2) Factitious
hyperkalemia, defined by an elevated initial potassium level while the repeat blood test showed a normal
potassium level. A subset of factitious hyperkalemia was spurious hyperkalemia. In spurious
hyperkalemia, the initial blood sample showed an elevated potassium level with evidence of hemolysis,
but a repeat test revealed a normal potassium level without evidence of hemolysis.

Results: Of the 2,440 patients, 1,576 (65%) had true hyperkalemia and 864 (35%) factitious
hyperkalemia. Among the 864 patients with factitious hyperkalemia, 597 (69%) displayed hemolysis in
their initial blood sample, indicating spurious hyperkalemia due to in-vitro hemolysis.

Conclusion: These data show that about one third of all hyperkalemic blood samples drawn in the ED
were due to factitious hyperkalemia. The leading cause of factitious hyperkalemia was spurious
hyperkalemia due to in-vitro hemolysis. [West J Emerg Med. 2025;26(1)176—179.]

INTRODUCTION hence, require rapid initiation of potassium-lowering
Hyperkalemia is a potentially life-threatening and therapy.' However, unnecessary treatment of hyperkalemia

commonly encountered electrolyte disorder in the due to factitious hyperkalemia is not without risks.*

emergency department (ED). Elevated potassium Surprisingly, the frequency of factitious hyperkalemia in

concentrations are associated with increased mortality and, hyperkalemic ED patients has not been determined.
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Therefore, our goal in this study was to determine the
prevalence of factitious hyperkalemia among patients
with a potassium concentration of >5.0 millimoles per liter
(mmol/L) in an all-comer ED population (the

primary outcome).

METHODS

This retrospective, monocentric, chart-review study was
approved by the ethics oversight committee (EKNZ
identifier: 159/13). We evaluated 2,440 patients over a period
of three years in whom a first whole blood or plasma sample
showed a potassium concentration of >5.0 mmol/L at ED
presentation and for whom a repeat (whole blood or plasma)
lab test was ordered in the same patient (determined by a
patient ID) on the same day by the treating physician. We
adhered to 8 of 12 chart review criteria.* Our protocol omits
performance monitoring, hypothesis blinding, and
interobserver reliability (IRR) tests, as abstractors were
involved in designing the study, and IRR tests did not align
with the study aim. Blood sampling and analysis was
performed in the same manner for the initial and repeat
blood test.

Blood was collected using peripheral venous catheters
(Vasofix Safety Cannula, B. Braun AG, Melsungen,
Germany) with a dual-use S-Monovette system allowing
either aspiration- or vacuum-based blood sampling (Sarstedt
AG, Niimbrecht, Germany). Plasma potassium
concentration was analyzed using a Cobas 8000 analyzer
(Roche Diagnostics, Basel, Switzerland), and whole blood
samples were analyzed as part of a blood gas analysis with an
ABL 800 analyzer (Radiometer, Copenhagen, Denmark).
Strong agreement was found between the potassium
measurements of the Roche Cobas 8000 analyzers.” All
scheduled calibrations for both devices were completed at

Population Health Research Capsule

What do we already know about this issue?
Factitious hyperkalemia, an artificially
elevated potassium level, should be ruled-out
before treatment of hyperkalemia is initiated,
as unnecessary treatment is not without risks.

What was the research question?

What is the rate of factitious hyperkalemia
among patients with hyperkalemia in an all-
comer ED population?

What was the major finding of the study?
Among 2,440 patients, factitious
hyperkalemia occurred in 35% of
hyperkalemic blood samples drawn in the ED.

How does this improve population health?
Factitious hyperkalemia is a diagnostic
pitfall that can potentially lead to
unnecessary treatment.

24-hour intervals in accordance with manufacturer
requirements. The presence of hemolysis was either
photometrically or visually assessed.

As there is no commonly accepted definition of factitious
hyperkalemia, the terms pseudo-hyperkalemia, spurious
hyperkalemia, and factitious hyperkalemia are often used
interchangeably.*® ' To categorize our hyperkalemia
findings, we established two distinct groups (see Figure 1):

True Hyperkalemia

Factitious Hyperkalemia

Reverse Pseudo-
hyperkalemia

Spurious
Hyperkalemia

Pseudo-
hyperkalemia

Figure 1. Venn diagram illustrating definitions of true hyperkalemia and factitious hyperkalemia. Factitious hyperkalemia is an umbrella term
that encompasses various subcategories of falsely elevated potassium levels. These include reverse pseudohyperkalemia (in leukemic
patients), pseudohyperkalemia (due to thrombocytosis or erythrocytosis), and spurious hyperkalemia (due to in-vitro hemolysis).
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true hyperkalemia, characterized by consistently elevated
blood potassium concentrations in both the initial and repeat
blood test; and factitious hyperkalemia, which showed
elevated blood potassium concentrations in the first sample
while the repeat blood test showed a normal potassium level.
Factitious hyperkalemia is an umbrella term for all sub-
entities of falsely elevated potassium levels, as it does not
differentiate between intrinsic (eg, hematologic disorders)
and extrinsic causes (eg, blood sampling technique).
Examples are reverse pseudohyperkalemia in leukemic
patients or pseudohyperkalemia due to thrombocytosis or
erythrocytosis. Another subset of factitious hyperkalemia is
spurious hyperkalemia, in which an elevated potassium
concentration with evidence of hemolysis was found in the
first sample and a normal potassium in the repeat blood test.
Spurious hyperkalemia is the result of hemolysis due to
preanalytical errors during sampling or sample handling
(ie, due to extrinsic causes).®

RESULTS

We included 2,440 patients with a potassium
concentration of >5.0 mmol/L in the initial blood sample
taken on the day of ED presentation. Patients with factitious
hyperkalemia had a median age of 69 years, and 53% were
female. Potassium levels of the factitious hyperkalemia
group ranged from 5.0-29.9 mmol/L; median potassium
concentration was 5.4 mmol/L. About one-third of the 864
hyperkalemia patients (35%) met the definition of factitious

Potassium 25.0
mmol/l in repeat
blood test?

Potassium 25.0 mmol/I
in initial ED sample
N = 2,440 cases

Factitious
hyperkalemia
NO N = 864/2440 cases

hyperkalemia, and 1,576 (65%) of the patients with
hyperkalemia had true hyperkalemia (see Figure 2).

Of the 864 patients with factitious hyperkalemia, blood
samples were rated as hemolytic in 597 cases (69%),
indicating spurious hyperkalemia as the underlying etiology.
In the remaining 267 of 864 cases (31%), the etiology of
factitious hyperkalemia is unclear. Patients with true
hyperkalemia had a median age of 75 years, and 41% were
female. Potassium levels of the true hyperkalemia group
ranged from 5.0-10.3 mmol/L; median potassium
concentration was 5.4 mmol/L.

DISCUSSION

This study shows that factitious hyperkalemia can be
observed in about one-third of hyperkalemic blood samples
drawn under real-life conditions in the ED. Spurious
hyperkalemia due to preanalytical errors during blood
sampling or transport leading to in-vitro hemolysis appears to
be the main cause of falsely elevated potassium levels in this
study. However, in critically ill patients many factors can
influence one sample measurement (eg, transient acidosis or
hypoinsulinemia with hypotension). Thus, it is unclear whether
a first hyperkalemic measurement, which resolved in a second
measurement, is factitious, or simply transient and quickly
resolved. On the other hand, it is conceivable that there is true
hyperkalemia in the cases that we classified as factitious
hyperkalemia as there is also the phenomenon of
pseudonormokalemia (ie, the repeat blood test is falsely low).""

Hemolysis
N =597/2440 cases

(24%)

Initial
sample
hemolytic?

(35%)

Unknown etiology
N = 267/2440 cases
(11%)

True hyperkalemia
N =1,576/2440 cases
(65%)

Figure 2. Proportions of patients that had true, factitious, and spurious hyperkalemia. Of 2,440 cases with a potassium of >5.0 millimoles per
liter, 1,576 (65%) had persistent hyperkalemia in a same-day repeat blood test, (ie, they had true hyperkalemia); and 864 (35%) did not show
hyperkalemia in a same-day repeat blood test; hence, these patients had factitious hyperkalemia. Of those 864 cases, 597 (69%) showed
evidence of hemolysis in their initial blood test; thus, these patients had spurious hyperkalemia due to in-vitro hemolysis. In 267 of the 864
cases of factitious hyperkalemia (31%), no evidence of hemolysis was observed. The reason for the occurrence of factitious hyperkalemia in

these cases remains unclear.
mmol/L, millimoles per liter.
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In the process of analyzing the results of this study, we
observed that the literature uses a variety of terms to describe
factitious hyperkalemia.*®'” In cases of factitious
hyperkalemia the underlying cause is often not considered,
which might cause confusion. Surprisingly, this has not yet
been acknowledged in hyperkalemia management
guidelines.™''*"* While our study shows that spurious
hyperkalemia is a major contributor to factitious
hyperkalemia in the ED, it also became apparent that the
common assumption among clinicians that falsely elevated
potassium levels are solely due to hemolysis resulting from
inadequate blood-drawing techniques is false. There are
numerous other significant underlying pathological
processes that can lead to falsely elevated potassium levels
(eg, thrombocytosis). While we cannot differentiate between
all these underlying pathological processes in the ED,
emergency physicians should be aware of the concepts of
spurious, pseudo- and reverse pseudohyperkalemia, as
potentially unnecessary treatment could be associated
with risks.”?

CONCLUSION

This data shows that one-third of all hyperkalemic blood
samples drawn in the ED are due to factitious hyperkalemia.
The leading cause of factitious hyperkalemia is spurious
hyperkalemia due to in-vitro hemolysis.

ACKNOWLEDGMENTS
We thank Lloyd G. Cantley, MD for helpful discussions.

Address for Correspondence: Christian Nickel, MD, University
Hospital Basel, Emergency Department, Petersgraben 2, 4031
Basel, Basel, Switzerland. Email: Christian.Nickel@usb.ch

Conflicts of Interest: By the WestJEM article submission agreement,
all authors are required to disclose all affiliations, funding sources
and financial or management relationships that could be perceived
as potential sources of bias. This work was supported by scientific
funds of the Emergency Department of the University Hospital Basel.
There are no other conflicts of interest or sources of funding

to declare.

Copyright. © 2025 Stephan et al. This is an open access article
distributed in accordance with the terms of the Creative Commons

Attribution (CC BY 4.0) License. See: http://creativecommons.org/
licenses/by/4.0/

REFERENCES

1. Collins AJ, Pitt B, Reaven N, et al. Association of serum potassium
with all-cause mortality in patients with and without heart failure,
chronic kidney disease, and/or diabetes. Am J Nephrol.
2017;46(3):213-21.

2. GuptaAA, Self M, Mueller M, et al. Dispelling myths and misconceptions
about the treatment of acute hyperkalemia. Am J Emerg Med.
2022;52:85-91.

3. Rafique Z, Peacock F, Armstead T, et al. Hyperkalemia management in
the emergency department: an expert panel consensus. J Am Coll
Emerg Physicians Open. 2021;2(5):e12572.

4. Worster A, Bledsoe RD, Cleve P, et al. Reassessing the methods of
medical record review studies in emergency medicine research.

Ann Emerg Med. 2005;45(4):448-51.

5. von Eckardstein A, Roth HJ, Jones G, et al. Cobas 8000 modular
analyzer series evaluated under routine-like conditions at 14 sites in
Australia, Europe, and the United States. J Lab Autom.

2013;18(4): 306-27.

6. Wiederkehr MR and Moe OW. Factitious hyperkalemia. Am J Kidney
Dis. 2000;36(5):1049-53.

7. Labadi A, Nagy A, Szomor A, et al. Factitious hyperkalemia in
hematologic disorders. Scand J Clin Lab. 2017;77(1):66-72.

8. Whitfield JB. Spurious hyperkalaemia and hyponatraemia in a patient
with thrombocythaemia. J Clin Pathol. 1966;19(5):496-7.

9. Saleh-Anaraki K, Jain A, Wilcox CS, et al. Pseudohyperkalemia: three
cases and a review of literature. Am J Med. 2022;135(7):e150—4.

10. Lindner G, Burdmann EA, Clase CM, et al. Acute hyperkalemia
in the emergency department: a summary from a Kidney Disease:
Improving Global Outcomes conference. Eur J Emerg Med.
2020;27(5):329-37.

11. Friedman P, Scott C, Bailey K, et al. Errors of classification with
potassium blood testing: the variability and repeatability of critical clinical
tests. Mayo Clin Proc. 2018;93(5):566—72.

12. Palmer BF, Carrero JJ, Clegg DJ, et al. Clinical management of
hyperkalemia. Mayo Clin Proc. 2021;96(3):744—62.

13. Yap DYH, Ma RCW, Wong ECK, et al. Consensus statement on the
management of hyperkalaemia—an Asia—Pacific perspective.
Nephrology. 2024;29(6):311-24.

Volume 26, No. 1: January 2025

179

Western Journal of Emergency Medicine


mailto:Christian.Nickel@usb.ch
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/



