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Heparin is widely used in the intensive care unit despite the risk of bleeding it can cause. Although it is rarely reported,
hyperkalemia is one of the side effects associated with heparin therapy (unfractionated or fractionated heparin). It would be
secondary to hypoaldosteronism by blocking the biosynthesis of aldosterone in the adrenal gland and often appears in context of
prolonged heparin therapy or inappropriate renin production in elderly, diabetic, and kidney insufficiency patients. We report a
case of persistent hyperkalemia in a diabetic COVID-19 patient treated with curative heparin in the context of severe COVID-19.

1. Introduction

Hyperkalemia is a potentially life-threatening electrolyte
disorder [1]. Factors associated with its development include
altered renal clearance of potassium and release from the
intracellular space, as well as altered transfer to the intra-
cellular space. [1]. During acute kidney injury (AKI) and
particularly in hemodialysis (HD), hyperkalemia can be
persistent in some situation such as rhabdomyolysis or
tumor lysis syndrome [1]. We report the case of a refractory
hyperkalemia to intermittent hemodialysis (IHD) in a
COVID-19 patient without any situation of continuous
potassium release.

2. Case Presentation

A 72-year-old European man presented to the Centre
Médical de Kinshasa (CMK) for progressive respiratory
distress since June 29, 2021, associated with generalized
weakness. His past medical history was remarkable for di-
abetes mellitus type II, hypertension, and unspecified ar-
rhythmia for the past ten years. His medications included the
oral antidiabetic drug repaglinide and the antihypertensive
drugs ibesartan, hydrochlorothiazide, manidipine, and fle-
cainide. A nasopharyngeal swab sample was positive for
COVID-19 mRNA by reverse transcriptase-PCR (RT-PCR),
and the patient was initially managed at home with
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azithromycin, rivaroxaban, vitamin C, vitamin D, predni-
sone, and oxygen for six days. *e course was marked by
worsening dyspnea, and the patient visited CMK on July 7,
2021. On hospital admission, he was dyspneic with a re-
spiratory rate of 33 breaths per minute. His blood pressure
was 145/74mmHg, and peripheral oxygen saturation was
75% despite the 15 L/min of oxygen. Pulmonary auscultation
wasmarked by crackling rales, and the patient also had lower
limb edema. *e blood sample revealed elevated cardiac and
inflammatory biomarkers and respiratory alkalosis with
hypoxemia. *e chest CT scan argues for a very significant
COVID-19 pneumonia stage 5 without pulmonary embo-
lism. *ere was no kidney dysfunction, significant pro-
teinuria, or hyperkalemia. Initial laboratory assessment and
selected trends are depicted in Table 1.

A diagnosis of severe COVID-19wasmade, and the patient
was managed with a noninvasive ventilation with high level of
oxygen, dexamethasone, vitamin C, vitamin D, empirical
antibiotic (ceftriaxone plus ofloxacin was used as the first line
of antibiotic, and imipenem, amikacin, and vancomycin were
used as the second line), and curative anticoagulation dose
(1mg/kg) of enoxaparin subcutaneously every 12h started at
admission. Anti-Xa activity of enoxaparin was not available.
Ten days after his admission, he experienced a respiratory
degradation with severe hypoxemia, shock, and acute kidney
injury (AKI) which required, respectively, intubation with
mechanic ventilation and vasoactive drugs (norepinephrine
and dobutamine). On July 21, the patient started hemodialysis
consecutively to the worsening of AKI with progressive anuria
associated with hypervolemia and hyperkalemia refractory to
medical strategy (insulin-dextrose, β2 agonist, and sodium
polystyrene sulfonate). Ibesartan was stopped for suspected
drug-induced hyperkalemia. Even during hemodialysis (was
made every day) combined to medical strategy, hyperkalemia
remained persistent in the absence of rhabdomyolysis, tumoral
lysis syndrome, or metabolic acidosis and was associated to
hyponatremia.*e patient had a total of 7 sessions (one by day)
of combined hemodiafiltration (4) to classic hemodialysis (3), 3
to 4 hours per day with a plasma and dialysate flow rates in
order of 200–250 and 400–500mL/min, respectively. *e daily
KT/Vby online clearancemeasurement varied between 0.6 and
0.7. *e dialyzer used was made of polysulfone or high-flux
membrane, and the dialysate had a lower potassium con-
centration of 2mmol/L and a high bicarbonate concentration
of 36mmol/L. Unfractionated heparins were used for anti-
coagulation during the hemodialysis session. On July 28, the
patient was transferred abroad. One day after, he died in
context of a severe hypoxemia.

3. Discussion

SARS-CoV-2 infection is currently recognized to be a
multivisceral disease, which can affect several organs due to
the wide distribution of angiotensin-converting enzyme 2
(ACE2) receptors, the entry point of the virus into the
human cell [2]. In the kidney, the SARS-CoV-2 virus can be
responsible for various lesions, including the proximal
tubulopathy responsible for hypokalemia [3]. In the AKI
context, hyperkalemia is the most expected complication.

However, during dialysis, its incidence is reduced and
gradually decreased with the kidney function recovery. *e
persistence of hyperkalemia during dialysis is most often
associated with a situation of continuous release of potas-
sium from the intracellular to the extracellular space such as
in rhabdomyolysis or tumor lysis syndrome [1]. *e im-
provement of kidney replacement therapy (KRT) is favor-
able to better potassium clearance. Indeed, the potassium
dialysance depends not only on its gradient between the
plasma and the dialysate, on their respective flow rates, or on
the characteristics of the dialyzer but also on the different
dialysis modalities (hemodialysis, hemofiltration, or
hemodiafiltration) [1]. *e potassiummass transfer depends
on the time of dialysis as well as on the intracellular po-
tassium kinetics described according to a multi-
compartimental model, explaining the phenomenon of
rebound in postdialysis significantly reduced by continuous
dialysis techniques [1]. *e use of intermittent dialysis,
therefore, requires, on one hand, high plasma and dialysate
flow rates and, on the other hand, the extension of its du-
ration in the context of uncontrolled hyperkalemia cause
such as rhabdomyolysis and tumor lysis syndrome [1]. *e
persistence of hyperkalemia in a COVID-19 patient was also
reported by Siddharth et al. and could be explained by the
use of IHD [4]. However, even for a prolonged sustained
low-efficiency dialysis (SLED), Ramanand et al. reported a
higher incidence of hyperkalemia in the COVID-19-AKI
group compared to the AKI group of other causes [5].
According to them, refractory hyperkalemia was secondary
to a continuous release of intracellular ions from the
damaged tissues associated with the COVID-19 cytokine
storm as shown by the correlation between potassium,
phosphorus, and elevated lactate dehydrogenase (LDH)
levels reported in their cohort as well as the use of a non-
continuous dialysis technique. *e reverse kinetic in our
patient of LDH with normal creatine kinase (CK) and uric
acid level compared to the occurrence of a concomitant
episode of hyperkalemia at the beginning of dialysis suggests
another hypothesis than tissue damage. Acidemia causes an
extracellular shift of potassium and can, thus, explain
hyperkalemia in our patient. However, respiratory acidosis
rarely causes clinically significant hyperkalemia [6]. Indeed,
during respiratory acidosis, rapid cell entry of CO2 will
acidify intracellular pH that, by stimulating Na+ entry by
Na+-H+ exchange, tends to enhance Na+/K+-ATPase activity
and oppose a net loss of intracellular K+. Heparin therapy
may be the cause of this hyperkalemia. Indeed, the pro-
thrombotic profile of the severe COVID-19 patient asso-
ciated with a significant incidence of thromboembolic events
justifies the use of curative anticoagulation [7]. Hyper-
kalemia secondary to heparin is a rarely reported side effect.
It is secondary to a state of hypoaldosteronism following a
reduction in the number and the affinity of angiotensin II
receptors in the glomerular zone of the adrenals and,
therefore, responsible for an increase in kidney retention of
potassium [8]. *is process is strongly pronounced in the
elderly, diabetic patients, and patients with kidney failure
who were unable to adequately increase renin production
[9]. *e risk is even greater for large and prolonged doses of
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heparin [7]. *e pathophysiological mechanisms of hypo-
natremia among patients with COVID-19 are diverse, in-
cluding syndrome of inappropriate antidiuretic hormone
secretion (SIADH), digestive loss of sodium ions, reduced
sodium ion intake, or use of diuretic therapy. Hyponatremia
in our context can be associated to the hypoaldosteronism
state. *e trend of acid-base alterations in our COVID-19
patient with pneumonia is in line to lung disease that cause
abnormalities in alveolar gas exchange without an alveolar
hypoventilation and are characterized by a ventilation
stimulation due to hypoxia responsible of a respiratory al-
kalosis. Hypercapnia typically occurs late in the disease
process with severe pulmonary disease or when respiratory
muscle fatigue occurs. *e lack of the metabolic acidosis
component in the context of an anuric patient is exceptional
but can be explained in our context by the daily dialysis with
an optimal dialysate bicarbonate concentration.

4. Conclusions

Hyperkalemia is associated with morbidity and mortality
and requires identifying possible causes in order to
provide appropriate care to patients. We report a case of
heparin-induced hyperkalemia in critically ill COVID-19
patients.
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[1] F. Dépret, W. F. Peacock, K. D. Liu, Z Rafique, P Rossignol, and
M Legrand, “Management of hyperkalemia in the acutely ill
patient,” Annals of Intensive Care, vol. 9, Article ID 32, 2019.

[2] M. Gheblawi, K. Wang, A. Viveiros et al., “Angiotensin-con-
verting enzyme 2: SARS-CoV-2 receptor and regulator of the
renin-angiotensin system,” Circulation Research, vol. 126,
no. 10, pp. 1456–1474, 2020.

[3] J. Morelle, A. Wérion, L. Belkhir, Z. Chen, M. Jadoul, and
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