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Unveiling the Link: Hypocalcemia-Induced Unstable
Sustained Ventricular Tachycardia in Nonischemic
Cardiomyopathy
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Abstract

A 63-year-old female presented to a freestanding emergency room
with dizziness, palpitations, and hypotension, The patient was found
to have an irregular wide complex tachycardia, consistent with ven-
tricular tachycardia, hypomagnesemia and severe hypocalcemia.
The tachycardia was refractory to treatment with IV amiodarone and
magnesium, and only resolved with correction of the serum calcium.
Review of the medical record revealed an echocardiogram 19 years
earlier reporting left ventricular dysfunction. The patient was una-
ware of this diagnosis and was not taking medical therapy. Echocar-
diogram revealed no significant change in left ventricular function,
and coronary angiography showed no significant coronary artery
disease. The patient’s nonischemic cardiomyopathy may have been a
predisposing factor for the arrhythmia presentation. We explore a hos-
pital admission involving the rare association of hypocalcemia and
monomorphic ventricular tachycardia, which is not well documented
in the literature.
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Introduction

Hypocalcemia, defined by total serum calcium concentration
< 8.5 mg/dL or serum ionized calcium < 4.7 mg/dL [1], has
well-documented effects on myocardial function, manifesting
as prolonged QT intervals and altered depolarization thresh-
olds, thereby predisposing individuals to cardiac arrhythmias
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such as atrioventricular (AV) blocks and ventricular tachycar-
dia (VT) [2, 3]. Typically, repletion of the serum calcium will
reverse the myocardial impairment, QT prolongation and other
hypocalcemia-induced symptoms such as tetany, fatigue, mus-
cular or abdominal cramping, and paresthesia [4].

While the existing literature mainly associates hypocalce-
mia with reentrant ventricular tachyarrhythmias like torsades
de pointes and ventricular fibrillation, the connection between
hypocalcemia and monomorphic VT, in the context of nonis-
chemic cardiomyopathy remains an underexplored area [1, 2,
5]

We present a unique case wherein an untreated hypocalce-
mia-induced VT posed a significant hemodynamic challenge
in a patient with previously undiagnosed nonischemic car-
diomyopathy and heart failure with reduced ejection fraction
(HFrEF).

Case Report

Investigations

A 63-year-old female with a medical history of hypothyroid-
ism following thyroidectomy for a goiter at age 10, hyper-
lipidemia, and asthma presented to a free-standing emergency
department (ED) with dizziness and palpitations that began 4
days prior. She denied shortness of breath, chest pain, syncope,
or presyncope. Her past surgical history included thyroidec-
tomy, tubal ligation, and hysterectomy. She has no known drug
allergies. The patient’s family history included a father with
hypertension and heart failure who died from a myocardial in-
farction in his 70s. She denied any alcohol, tobacco, or illicit
drug use in the past. Initial blood pressure was 77/39. The pa-
tient had been taking supplemental calcium following her thy-
roidectomy but discontinued it approximately 3 months before
presentation due to severe constipation. Electrocardiogram
(ECG) revealed a wide complex tachycardia (Fig. 1). The pa-
tient declined cardioversion and was given an intravenous (IV)
amiodarone bolus followed by an amiodarone drip by the ED.

Subsequently, the patient was transferred to our facility,
where she was hemodynamically stable with a blood pressure
of 141/95 and heart rate ranging from 150 to 170 beats per
minute (bpm). ECG revealed a left axis deviation, heart rate of
162, and irregular wide complex tachycardia with right bundle
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Figure 1. ECG on admission demonstrating wide complex sustained tachycardia with right bundle branch block and AV dissocia-
tion. ECG: electrocardiogram; RBBB: right bundle branch block.

branch block (RBBB) concerning for ventricular tachycardia.
Shortly after admission, the patient had one episode of non-
bloody emesis but denied chest pain or shortness of breath.
Amiodarone (360 mg (1 mg/min), IV) was continued due to
a lack of labs and history including why the freestanding ED
began amiodarone. Additionally, magnesium sulfate (4 mg
IV) and trimethobenzamide (300 mg once, for emesis) were
administered. Labs were obtained and included thyroid-stim-
ulating hormone (TSH), parathyroid hormone (PTH), and vi-
tamin D levels which were within normal limits; however, the
patient had decreased serum magnesium and calcium levels
were at 1.4 mg/dL and 6.4 mg/dL, respectively. A transthoracic
echocardiogram (TTE) from 19 years prior revealed a left ven-
tricular enlargement with ejection fraction 33% and evidence
of moderate mitral and tricuspid insufficiency, but no ischemic
workup was performed at that time. The patient was unaware
of any heart-related diagnosis or previous echocardiogram.

Diagnosis

The initial differential diagnosis of wide complex tachycardia
includes ventricular tachycardia, atrial fibrillation or supraven-
tricular tachycardia (SVT) with aberrancy, or pre-excited
tachycardia. The patient was admitted to the cardiovascular
intensive care unit (CVICU) for close monitoring. She was
administered magnesium (4 mg IV), and calcium gluconate (2
mg IV every hour) for electrolyte repletion and cardiac mem-
brane stabilization, and IV amiodarone was continued at 1 mg/
min for 6 h followed by 0.5 mg/min for 18 h. Sustained ven-
tricular tachycardia continued after repletion of serum mag-
nesium to a value of 2.0 mg/dL. Subsequent TTE revealed
similar left ventricular function the previous study with left
ventricular ejection fraction (LVEF) 35%. Left heart catheteri-
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zation showed no obstructive coronary lesions with normal left
heart filling pressures.

Treatment

After the administration of several doses of IV calcium gluco-
nate and starting the patient on calcium carbonate (1,250 mg
oral (PO), three times a day), the patient’s serum calcium level
rose to 7.4 mg/dL. Once calcium improved to near normal lev-
els, the patient’s VT terminated (Fig. 2).

While the available data on the management of VT aris-
ing from electrolyte abnormalities remain limited, the medi-
cal team opted for a comprehensive approach. After 24 h, the
patient was started on amiodarone (200 mg PO, once a day
(qd)) and to initiate the established guideline-directed medical
therapy (GDMT) for HFrEF. This included lisinopril (2.5 mg,
qd), metoprolol succinate (25 mg, qd), and furosemide (20 mg,
qd), along with vigilant electrolyte monitoring.

Follow-up and outcomes

By hospital day 3, the patient remained stable, with no further
arrhythmias. She was hemodynamically stable, clinically eu-
volemic, with laboratory values well within normal limits, so
she was discharged to her home. She was sent home with a
wearable external defibrillator (Lifevest, Zoll, Inc., Chelms-
ford, MA) with a plan to reassess the left ventricular function
as an outpatient in 90 days.

One month later, during a cardiology clinic follow-up,
she reported being symptom-free since discharge. She con-
tinued to take GDMT, and amiodarone (200 mg PO, qd) was
renewed, with plans for a gradual taper over a 9 - 12-month

www.cardiologyres.org

315



Hypocalcemia-Induced Unstable Sustained VT

Cardiol Res.2024;15(4):314-317

m—————A) 'W-J\—‘W\JL_.AW (v 1Y
1 avr |

l__\ M’ML—\/“’J\“%\ \_,wL/wJL-/‘M‘—Q
I

Wﬂﬁw\(q(ﬁ B es!N

avL

—~
U} aVF

imEE e qr‘“",r’“ [

" |
e Ut P e s e o . A - ‘ﬁj{f/\ 1 (_/ < ._,.J\‘
V

v4
|

|

(\ﬁJLV a1

|

: I;Wrﬂ—«fﬂ{«wvﬂ—ﬂm(wr«ﬂ M‘(‘\-Wﬂrw\”“—ﬂf’”\_’“h

Figure 2. ECG after calcium supplementation. The above heart rhythm is normal sinus with nonspecific repolarization abnormali-
ties. The burden of ventricular tachycardia has subsided. ECG: electrocardiogram.

period depending on LVEF. The patient was also started on
supplemental magnesium oxide (400 mg PO, qd) in addition
to previously prescribed calcium supplement for electrolyte
stability. The patient regained her daily functionality, includ-
ing walking over a block without interruption, absence of
chest pain, dyspnea, edema, syncope, palpitations, or life vest
shocks during this time.

Discussion

In this case, a woman in her 60s presented with lightheaded-
ness, dizziness, and palpitations, due to hypotension from a
wide complex tachycardia consistent with VT. Subsequent
evaluation revealed pre-existing untreated nonischemic car-
diomyopathy, and laboratory tests showed mild to moderate
hypomagnesemia and severe hypocalcemia secondary to hy-
poparathyroidism from a previous thyroidectomy. The patient
notably stopped taking her calcium supplementation 3 months
prior to her symptom onset due to constipation resulting in sig-
nificant hypocalcemia on admission. While both hypomagne-
semia and hypocalcemia are recognized triggers for ventricular
arrhythmias [3, 6], the arrhythmias continued despite normali-
zation of the serum magnesium level and treatment with IV
amiodarone. The rhythm only stabilized with calcium reple-
tion to a level above 8 mg/dL.

The association of hypocalcemia with ventricular arrhyth-
mias, specifically torsade de pointes due to QT prolongation,
has been long recognized [7]. Few cases of monomorphic VT
due to hypocalcemia are reported in the medical literature.
Cecchi et al [2] give one such example of symptomatic VT
attributed to hypocalcemia that resolved with calcium supple-
mentation; however, that electrolyte disturbance was due to
underlying chronic kidney disease (CKD) and severe vitamin
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D deficiency. Chavan et al documented a case of reversible
heart failure and VT secondary to hypocalcemia, in which the
patient was found to have severe vitamin D deficiency and sec-
ondary hyperparathyroidism [8]. The VT was not reported as
sustained or non-sustained, but the patient’s arrhythmia and
heart failure resolved with calcium supplementation.

This report highlights the importance of a thorough review
of a patient’s medical history. The patient had a previously un-
treated cardiomyopathy with LVEF 33% noted on echocar-
diogram performed 19 years prior. This pre-existing cardio-
myopathy may have predisposed her to VT with hypocalcemia
acting as the trigger after many years of decreased heart func-
tion [9]. To our knowledge, there are no published case reports
identifying an underlying cardiomyopathy associated with
hypocalcemia-induced sustained VT.

Further research is warranted to better understand the un-
derlying mechanisms linking hypocalcemia and VT. Investi-
gation of ion channel polymorphisms that may pre-dispose
patients to hypocalcemia-induced ventricular arrhythmias,
and possibly even concomitant cardiomyopathy would help
identify specific patients at risk for hypocalcemia-induced
VT. Additionally, studies focused on the optimal management
strategies for VT secondary to hypocalcemia, including the
role of specific antiarrhythmic agents and long-term electro-
lyte monitoring protocols to correctly treat the arrhythmia,
would provide valuable insights into improving patient out-
comes.

The limitations of this report must be considered when
examining the reason for the patient’s cardioverted VT. The
patient declined electrical cardioversion on her initial pres-
entation, and it is therefore unknown if the arrhythmia would
have dissipated without electrolyte repletion or antiarrhythmic
drugs. However, since the VT remained paroxysmal until the
calcium was repleted, it is reasonable to suspect cardiover-
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sion would not have suppressed the subsequent episodes of
non-sustained VT. Additionally, hypomagnesemia is known
to decrease the levels of PTH in the body and thus decrease
available serum calcium [10]. Therefore, correcting the hy-
pomagnesemia may have indirectly helped to improve the
patient’s serum calcium. However, this effect was most likely
insignificant when compared to direct calcium repletion with
calcium gluconate and calcium carbonate.

In conclusion, unstable sustained monomorphic VT sec-
ondary to hypocalcemia is a rare but critical condition that
should be promptly identified and treated in patients presenting
with life-threatening ventricular arrhythmias. Untreated chron-
ic cardiomyopathy may increase the risk for VT secondary to
hypocalcemia. While the role of hypocalcemia in QT prolon-
gation resulting in polymorphic VT (torsades de pointes) is
well recognized, the potential for this electrolyte abnormality
to cause monomorphic VT is not well described. Prompt rec-
ognition, correction of the underlying electrolyte abnormality,
and appropriate antiarrhythmic therapy are vital in managing
unstable sustained VT and preventing hemodynamic instabil-
ity. Further research is needed to enhance our understanding
of the association between heart failure, nonischemic cardio-
myopathy, hypocalcemia, and VT and guide evidence-based
management strategies.

Learning points

Unstable sustained monomorphic VT secondary to hypocal-
cemia is a rare phenomenon that requires prompt electrolyte
repletion. Underlying cardiomyopathy may predispose indi-
viduals with electrolyte abnormalities to VT. Thorough medi-
cal history and meticulous chart review play a pivotal role in
elucidating underlying factors contributing to a patient’s cur-
rent clinical presentation. It is imperative not to solely depend
on the patient’s recollection or recent documentation.
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