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I I I he parathyroid gland is essential to main-
taining the serum calcium level within the
normal range by secreting the parathyroid

hormone (PTH). Significant incidences of increased
blood pressure, arrhythmia, left ventricular (LV)
hypertrophy, and congestive heart failure (CHF)
can occur in patients with parathyroid disease. Hy-
pocalcemia can cause dilated cardiomyopathy,
whether this is infrequent. Hypoparathyroidism
caused by thyroidectomy and primary hypopara-
thyroidism are the greatest causes of hypocalcemic
heart failure (HF).

The findings from our case may help clinicians to
quickly diagnose hypocalcemic cardiomyopathy
caused by hypoparathyroidism. Hypocalcemia can
lead to severe LV contractile dysfunction irrespec-
tive of its cause. The direct action of the PTH on the
heart and changes in calcium homeostasis, both hy-
pocalcemia and hypercalcemia, comprise two
primary mechanisms whereby disorders of the para-
thyroid gland affect the cardiovascular system.?
The role of calcium in the myocardium is well-
known, and hypocalcemic HF owing to severe vit-
amin D deficiency, albeit a rare presentation, is well-
defined, especially in infants.

We herein describe a patient who presented to
Department of Cardiology, Shahid Beheshti Uni-
versity of Medical Sciences, Tehran, Iran with acute
CHF but without a history of underlying cardiac
disease. We found that hypocalcemia and hypopa-
rathyroidism were the potential cause of HF in this
patient. A diagnosis of hypocalcemic cardiomy-
opathy was eventually established, and the symp-
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toms were relieved after the treatment of hypocal-
cemia, thus, recommend that hypocalcemia and hy-
poparathyroidism be included in the differential
diagnosis of all patients with cardiac dysfunction.
The patient was a 62-year-old man who came to
Department of Emergency, Shahid Beheshti Uni-
versity of Medical Sciences, Tehran, Iran with a his-
tory of progressive pitting edema in the lower limbs,
dyspnea on exertion, and paroxysmal nocturnal
dyspnea of one week duration. His past medical
history was chronic obstructive pulmonary disease
and hypothyroidism with no previous history of
cardiac problems. This patient had been diagnosed
with hypothyroidism one week earlier and was on
levothyroxine (100 pg/d) at hospital admission.
Physical examination revealed a respiratory rate
of 18 breaths/min, a heart rate of 60 beats/min, a
blood pressure of 120/75 mmHg, an oxygen satura-
tion level of 93% in room air, and a body tempera-
ture of 37 °C. Pulmonary auscultation showed a de-
creased lung sound at the base of both lungs and
diffuse bilateral wheezing. Cardiac auscultation
demonstrated normal S1 and S2 without any mur-
murs. In the examination, the thyroid size was 2 cm x
2 cm without any nodules and tenderness. The
Trousseau’s sign was negative, but the Chvostek’s
sign was positive. The jugular veins were disten-
ded, the peripheral pulses were normal, and the
lower limbs were symmetrically edematous. Color
Doppler sonography of the lower limbs was nor-
mal without any evidence of deep vein thrombosis.
The chest X-ray showed signs of pulmonary stasis
with hilar enlargement due to the involvement of
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vascular elements and an increased cardiothoracic
index. Computed tomography scanning illustrated
nodule-like ground-glass opacity, septal thickening
in the basal segments of the right lung, and bilateral
pleural effusion. The polymerase chain reaction test
for COVID-19 was negative. The 12-lead electrocar-
diogram (ECG) exhibited a long QT interval. In the
first ECG measurement, the corrected QT (QTc) was
0.563 s (normal < 0.44 s) (Figure 1).

Because of the long QT interval in the ECG, heart
consultation was requested. Echocardiography re-
vealed an enlarged LV, global hypokinesia, mode-
rate LV systolic dysfunction [ejection fraction (EF) =
40%], moderate LV diastolic dysfunction, mild-to-
moderate mitral regurgitation, and mild pulmo-
nary hypertension (systolic pulmonary arterial pres-
sure = 40 mmHg) (Figure 2).

During emergency internment, serum electro-
lytes and laboratory blood tests disclosed severe hy-
pocalcemia with a total serum calcium level of 5.2
mg/dL (Table 1). Based on the low serum calcium
level and echocardiographic findings, a diagnosis of
HF due to hypocalcemia was suspected. The admin-
istration of two vials of calcium gluconate 10% with
an infusion of 500 mL of dextrose water in one
hour, followed by eleven vials of calcium gluconate
in 1,000 mL of normal saline, was immediately star-
ted, which elevated the calcium level to 6.5 mg/dL.

The patient’s hemoglobin level was about 7.3
mg/dL (Table 1), which was less than its normal
value (13.5-18.0 mg/dL). A peripheral blood smear
showed no basophilic stippling. All rheumatologic
markers, including antinuclear antibodies, rheuma-

toid factor, and anti-double-stranded DNA, were
within the normal range. Moreover, the prothro-
mbin time, the partial thromboplastin time, the in-
ternational normalized ratio, the bilirubin (total and
direct) level, the liver function test, and the stool exam
were also normal. In abdominal sonography, the
splenic span was 112 mm, and the liver had a nor-
mal size with normal parenchymal echo. The lead
level was requested, and it was within the normal
range, too. It was, therefore, concluded that the
patient’s anemia was due to HF (anemia of chronic
disease).

The patient was admitted to the Cardiac Care
Unit, where calcium therapy was continued in tan-
dem with daily checks of serum calcium, magnesium,
and phosphorus. Moreover, the patient received one
isogroup isoRh pack cell. Initially, the magnesium
level was low (1.8 mg/dL). However, magnesium
sulfate therapy raised it to the normal range, and it
did not have any effect on the serum PTH. After
five days, the calcium level rose to 8.8 mg/dL, the
hemoglobin level reached 10.3 g/dL (Table 1), and
the QTc interval decreased to 0.48 ms (Figure 3).

The patient was discharged after one week with
improvements in cardiac symptoms and lower limb
edema and with no manifestation of hypocalcemia.
Three weeks later, echocardiography was performed,
and the results revealed improvements in the LVEF
(= 50%) and LV dimensions. For the evaluation of
coronary artery disease, a myocardial perfusion scan
was done, and it exhibited no significant ischemia.

Primary hypoparathyroidism is described as the
abnormally low secretion of PTH. Given the revers-
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Figure1 The first electrocardiogram measurement. It shows an increased QTc interval.

1064

http:/ /www jgc301.com; jgc@jgc301.com gat




LETTER TO THE EDITOR JOURNAL OF GERIATRIC CARDIOLOGY

MIEDISON

170) G5B 10040 ¥ AZ P8

D1 6.20 cm

Figure 2 Echocardiography in the long-axis. The echocardio-
graphy that shows an increased left ventricular diastolic dimen-
sion (6.20 cm).

ibility of some cases of hypocalcemic cardiomy-
opathy, it is vital to determine the best therapy.” In
healthy persons with a normal blood calcium level,
the reported Chvostek’s sign and Trousseau’s sign
are up to 25% and 4%, respectively.”*! We routinely
use the Chvostek’s sign, which has a sensitivity of
29% and a specificity of 75%,""! for patients susp-
ected of hypocalcemia.

PTH plays an essential role in cardiac function,
not only because it maintains calcium homeostasis
but also because it exerts a direct positive effect on
cardiac muscles as has been revealed in recent mo-
lecular research."” Although the accurate mechan-
isms have yet to be elucidated, hypocalcemia may
reduce cardiac contractility, while PTH itself seems
to directly influence cardiomyocytes.""!

Table1 The results of the blood laboratory test of the patient.

Laboratory data First day Last day before discharge Normal values
Calcium, mg/dL 5.2 8.8 8.6-10.3
Phosphorus, mg/dL 7.2 6.3 2.6-4.5
Magnesium, mg/dL 1.8 2 1.8-2.6
Sodium, mEq/L 136 136 134-148
Potassium, mEq/L 5 41 3.5-5.3
Intact parathyroid hormone, pg/mL 2.3 5 15-65
Albumin, g/dL 33 4 3.5-5.2
Troponin, ng/mL 0.0023 0.002 <0.019
Urea, mg/dL 33 37 19-44
Creatinine, mg/dL 1.04 0.99 0.7-1.4
Bilirubin total, mg/dL 0.8 0.8 1.0-1.2
Bilirubin direct, mg/dL 0.2 0.4 <03
Aspartate aminotransferase, IU/L 21 16 <37
Alanine transaminase, IU/L 31 20 <41
Alkaline phosphatase, IU/L 179 176 80-306
C-reactive protein, mg/dL 15 13 <10
Erythrocyte sedimentation rate, mm/h 43 3 0-20
Hemoglobin, mg/dL 7.3 10.3 13.5-18.0
Red blood cell, 10°/uL. 3.5 42 45-52
Mean corpuscular volume, fl 67 69.7 80-96
Mean corpuscular hemoglobin, g/dL 30.5 318 30-36
White blood cell, 10°/uL 8.2 7.9 4.0-10.1
Platelet, 10°/uL 239 265 150-450
Prothrombin time, s 114 12 8.6-12.6
Partial thromboplastin time, s 27 28 20-35
International normalized ratio 111 1.21 09-1.3
Haptoglobin, g/L 1.82 - 0.3-2.0
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Figure 3 The last electrocardiogram measurement. It shows a decreased QTc interval after treatment.

Calcium homeostasis is disturbed in hypopara-
thyroidism. This impairment is associated with
poor cardiovascular findings such as cardiomy-
opathy, CHF, and arrhythmia.m'm Also, at an in-
creased risk of cardiovascular disease are patients
with nonsurgical hypoparathyroidism and im-
paired calcium homeostasis.">'*!

In a previous investigation, patients with chronic
hypoparathyroidism had a remarkably higher in-
cidence of cardiovascular disease than subjects without
chronic hypoparathyroidism (19.4% vs. 9.5%). Ad-
ditionally, compared with the non-chronic hypopa-
rathyroidism group, the chronic hypoparathyro-
idism group had higher incidence rates of atrial fib-
rillation (6.0% vs. 2.7%), tachyarrhythmia (0.7% vs.
0.4%), myocardial infarction (1.9% vs. 1.3%), coronary
artery disease (9.6% vs. 5.3%), HF (5.9% vs. 2.4%),
stroke (4.6% vs. 2.4%), and cerebrovascular disease
(6.0% vs. 3.0%) (all P< 0.001).l"”

In this case, we reported that three weeks of treat-
ment with calcium supplements augmented the
LVEF to almost a near-normal level. Nevertheless,
previous studies have reported that the recovery of
LV function can take up to six months in patients
with HF due to hypoparathyroidism. For instance,
in a prior investigation, a 40-year-old woman with a
history of thyroidectomy for Graves’ disease was
hospitalized for syncope and symptoms of HF. The
patient had a long QT interval on ECG and a cal-
cium level of 3.6 mg/dL. It took one year of treat-
ment to improve her symptoms.m In another study,
following one year of treatment, the symptoms of
the patient improved, and LV dilation, which had
been depicted by the initial echocardiogram, disap-
peared.!
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Hypocalcemia is a rare but treatable cause of car-
diomyopathy and should, therefore, be considered
in all unexplained cases of LV dysfunction.""" This
etiology must be suspected in a patient with signs
and symptoms of CHF, as was the case in our pa-
tient, who presented with lower limb edema, dys-
pnea, and LV dysfunction. Early calcium supple-
mentation, usually along with vitamin D, can re-
duce and even reverse systolic and diastolic dys-
function and conduction abnormalities.””
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