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Abstract
Venetoclax is a novel agent used in hematologic malignancies. Although no long-term studies
have directly implicated venetoclax, few studies show possible association with electrolyte
abnormalities. Severe derangements in serum electrolyte levels can cause cardiac dysrhythmias,
which can be potentially fatal. We present a case of venetoclax in association with the other
medications causing life-threatening arrhythmias. Hypothesized mechanisms include damage
to the distal tubules causing loss of potassium and magnesium. Our patient required modi-
fication of his medications and aggressive repletion of electrolytes with good outcomes. For
patients on venetoclax, especially those with polypharmacy, caution should be exercised to
prevent severe electrolyte derangements, which can lead to life-threatening arrhythmias.

© 2023 The Author(s).

Published by S. Karger AG, Basel

Introduction

Venetoclax is a novel chemotherapy agent which is a BH3-mimetic BCL-2 inhibitor
leading to apoptosis of leukemia cells. It is utilized for the treatment of acute myeloid
leukemia (AML) and chronic lymphoblastic leukemia [1]. Few studies have reported a
possible association of electrolytes disturbance during treatment with venetoclax, as this was
mainly attributed to tumor lysis syndrome that can lead to cardiac arrhythmias and acute
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kidney injury [2, 3]. Studies have shown that low extracellular potassium levels paradoxically
reduce rapid potassium current (IKr) by enhanced inactivation or exaggerated competitive
block by sodium, thus leading to QT interval prolongation and possible torsades de pointe [4].
We report a case with AML on venetoclax with ciprofloxacin and posaconazole for che-
moprophylaxis, producing severe hypokalemia and hypomagnesemia, leading to QT pro-
longation and subsequent torsades de pointes, with improvement after adjustment of these
medications. We intend to provide additional information and raise awareness regarding the
possible adverse effects of venetoclax when combined with other medications leading to
severe electrolyte disturbance and life-threatening arrhythmias to aid clinicians in better
utilization of this drug. Furthermore, this case report opens additional venues for studies
regarding the potential side effects of venetoclax.

Case Presentation

An 81-year-old male with a past medical history of paroxysmal atrial fibrillation, diastolic
heart failure, hypertension, type 2 diabetes mellitus, chronic kidney disease (CKD), anemia
of CKD, and acute myeloid leukemia on venetoclax and chemoprophylactic medications
including ciprofloxacin 500 twice daily, posaconazole 300 once daily, amiodarone 200 mg
daily, Toprol XL 50 mg daily, acyclovir 400 mg twice, venetoclax 400 mg daily was presented
to the ED after a witnessed syncopal episode at home with no stigmata of seizure activity for
3 min. He was evaluated by his cardiologist the day prior to admission and was found to be
hypotensive with worsening kidney function, leading to the discontinuation of benazepril, his
long-term hypertensive medication. On arrival, the patient had heart rate of 34 and blood
pressure of 159/69. Physical exam was remarkable for bradycardia, pale skin, bilateral +1
pitting edema, hepatomegaly, and splenomegaly. Laboratory evaluation was significant for
hypokalemia with potassium (k+) of 2.8 mmol/L, magnesium (Mg2+) of 1.5 mg/dL, acute
kidney injury on CKD, with creatinine of 2.01, and blood urea nitrogen of 44 (baseline
creatinine 1.25 and blood urea nitrogen 20), albumin 3.4 g/dL, and pancytopenia. There was
no orthostatic drop in BP. EKG revealed normal sinus rhythmwith U waves and prolonged QT
interval >600 msec, as shown in Figure 1. Telemetry revealed two episodes of torsades de
pointes, both initiated with sinus bradycardia, prolonged QT interval, PVCs, and long, short
sequences likely due to hypokalemia induced by venetoclax and polypharmacy. Venetoclax
was discontinued, and ciprofloxacin and posaconazole were changed for cefepime and isa-
vuconazole, respectively. Amiodarone, metoprolol, and torsemide were discontinued indef-
initely. K+ and Mg were aggressively replenished, with a progressive uptrend of electrolytes
noted after stopping venetoclax, as shown in Table 1. Subsequent EKG showed improvement
of the QT interval alongside a resolution of U waves and subsequently reverted to sinus
bradycardia, as demonstrated in Figure 2. The patient was discharged home on augmentin
and isavuconazole with close follow-up with a hematology-oncology and cardiology.

Discussion

We present a patient on venetoclax who developed significant hypokalemia and QT
prolongation leading to syncope. This patient was on concomitant medications that worsened
QT prolongation, such as amiodarone for atrial fibrillation, and prophylactic antimicrobials,
such as ciprofloxacin and posaconazole. The hypokalemia improved on stopping venetoclax
and switching the ciprofloxacin and posaconazole for less QT-altering medications like
amoxicillin-clavulanate and isavuconazole. Venetoclax is a highly selective oral BH3-mimetic
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BCL-2 inhibitor leading to apoptosis of leukemia cells, approved for leukemia treatment and
in multiple myeloma cells [1]. Few physicians are aware of the potential side effects of
this new drug. Phase II trials of venetoclax for AML showed the occurrence of electrolyte
abnormalities in 20–40% [2, 3]. Venetoclax may potentially lead to renal toxicity by causing
damage to the proximal and distal tubules in the kidneys, resulting in the loss of potassium
and magnesium, as hypothesized by Lubbe [3]. Only a few reported cases and studies have
been published that show venetoclax causes electrolyte imbalances like hypokalemia
and hypomagnesemia. Still, they were mainly found to be asymptomatic or attributed to
antimicrobial prophylaxis medications or underlying cancer [2, 5]. The literature suggests
measuring urinary electrolytes, but our patient did not have urinary electrolytes measured.
Our patient developed potentially fatal symptoms like torsades. This could have been caused
by an additive effect using multiple medications worsening QT prolongation with
severe superimposed hypokalemia caused by venetoclax. Previous studies hypothesized that
venetoclax does not cause significant QT prolongation [6, 7], although this was not a sta-
tistically significant result. We need more studies to support or reject this hypothesis. In this
study, we intend to aid physicians to remain vigilant about electrolyte derangements as a
possible complication caused by venetoclax, when combined with other medications with
similar side effects to avoid life-threatening arrhythmias. Patients on multiple medications
like chemoprophylactics like posaconazole (which has been shown to worsen toxicity with
venetoclax) and antiarrhythmics, which could cause electrolyte imbalances and the com-
plications from diseases like tumor lysis syndrome should not be overlooked [2, 5, 8]. Close
monitoring of kidney functions and electrolytes is required when using venetoclax and
avoiding medications that cause similar complications if possible. Measuring urine elec-
trolytes is recommended if venetoclax toxicity is suspected. For our patient, we improved the
hypokalemia by holding venetoclax, switching antibiotic prophylaxis ciprofloxacin to a
cephalosporin, posaconazole with isavuconazole, and lowering the dose of the amiodarone,
resulting in slow improvement in QT prolongation.

Fig. 1. 12-lead EKG on presentation demonstrating normal sinus rhythm with a heart rate of 60 beats per
minute, U waves noted in V2 and V3, and prolonged QT interval >600 msec.
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Conclusion

As newer therapeutic agents are introduced for the treatment ofmalignancies, many providers
are often unaware of the potential adverse events and drug-drug interactions. We recommend
cautious concomitant use of othermedications like chemoprophylactic and antibiotic prophylactics,
plus vulnerable groups like CKD and arrhythmias, which can potentially cause hypokalemia andQT
prolongation. The use of venetoclax in these patients would require closer monitoring of elec-
trolytes and kidney function to avoid fatal adverse events. Our case presents such a situationwhere
venetoclax, in conjunction with other medication could lead to an unfortunate and life-threatening
event. However, additional studies are required to find a direct association between venetoclax and
electrolyte abnormalities and establish its interaction with other drugs. The CARE Checklist has
been completed by the authors for this case report, and is attached as supplementary material (for
all online suppl. material, see https://doi.org/10.1159/000534135).

Statement of Ethics

The paper is exempt from Ethical Committee approval due to the nature of reporting
based on daily clinical practice. This retrospective review of patient data did not require
ethical approval in accordance with local/national guidelines. Written informed consent was
obtained from the patient for publication of the details of their medical case and any ac-
companying images.

Table 1. Serum levels of potassium and magnesium

Hospital day 1 Hospital day 2 Hospital day 3 Hospital day 4

Potassium 2.8 4.4 4.2 4.5

Magnesium 1.5 1.8 2.2 1.9

Fig. 2. 12-lead EKG on hospital day 4 demonstrating normal sinus rhythm with HR 60 beats per minute and
prolonged QT interval at 560 msec.
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