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CASE REPORT

HYPOCALCEMIC CARDIOMYOPATHY - A RARE HEART FAILURE ETIOLOGY IN ADULT
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Abstract

Introduction. Heart failure and dilated
cardiomyopathy (DCM) in adults are rarely caused by
hypoparathyroidism induced hypocalcemia.

Case report. Female patient, 40 years old, diabetic,
with previous history of thyroidectomy for Graves’ disease,
was hospitalized for syncope and symptoms of heart failure.
ECG revealed sinus tachycardia, long QT, negative T from
V1 up to V4. Chest X-ray, cardiac ultrasound and contrast
cardiac MRI confirmed dilated left chambers, severe systolic
dysfunction of the left ventricle (left ventricle ejection
fraction=15%) due to diffuse hypokinesia and restrictive
type of diastolic dysfunction. Patient status insignificantly
improved with specific heart failure depletion treatment
but important signs of hypocalcemia occurred. Low levels
of total and ionic serum calcium were detected (total serum
calcium 3.6 mg/dL, ionic calcium=2.2 mg/dL) along with
low serum levels of parathormone (10 pg/mL) and high level
of phosphatemia (6.4 mg/dL). After one month of parenteral
treatment with calcium and oral vitamin D, hypocalcemic
signs disappeared and heart failure significantly improved.

Conclusion. This rare adult condition is refractory
to heart failure conventional therapy but promptly responds
to restoration of normocalcemia. It is important to be aware of
this pathophysiological setting, in order to treat it correctly.

Key words: hypocalcemia, hypoparathyroidism,
heart failure, dilated cardiomyopathy.

INTRODUCTION

Calcium is an essential element for the normal
ventricular systolic and diastolic function. Over the
active process of myocardial membrane depolarization,
thereis arapid inflow of calciumions viaactive (voltage-
gated) membrane calcium channels, and subsequent
calcium ions’ release from sarcoplasmic reticulum (1).
Then calcium binds with the troponin-tropomyosin
complex, supporting the myocardial contraction:
actin-myosin sliding and jointing. Relaxation occurs

when calcium ions are actively pumped back into
sarcoplasmic reticulum, tropomyosin resumes its shape
and myosin slides back and uncouples actin (2).

Therefore, it seems obvious that hypocalcemia
will affect cardiac contractility, and this was proved
in current studies (3). Meanwhile, recent evidence
suggests that vitamin D and parathormone (PTH) may
have an independent role to play, also (4, 5).

Hypocalcemic heart failure is a rare finding in
clinical practice. It was described especially in infants,
due to severe vitamin D deficiency (6-8). Hypocalcemic
ventricular dysfunction and dilatation in adulthood is
substantially less found and described, being mainly
related to hypoparathyroidism (9-11). This condition
is refractory to heart failure conventional therapy, but
if the etiology is recognized, it responds promptly to
restoration of normocalcemia.

CASE REPORT

We report the case of a 40-year-old woman
without cardiovascular history, who presents in
Emergency Care Unit for syncope, progressive
exertional dyspnea up to dyspnea at rest and paroxysmal
nocturnal dyspnea. She is known with type 1 diabetes
mellitus and with thyroidectomy for Graves’ disease
for 6 years, with levothyroxin substitution treatment.
Patient’s written approval was obtained in order to
publish her case.

At admission the patient was conscious, in
moderate distress, with normal body temperature,
spontaneous peripheral oxygen saturation of 93%, blood
pressure 100/60 mmHg equal in both arms, a regular
ventricular rate of 100 beats per min, with a holosystolic
MI/TV™ degree murmur in the axilla, protodiastolic left
ventricle gallop, mild peripheral edema, bilateral lung
stasis rales, moderate hepatomegaly (inferior liver limit
at 3 cm below the costal edge).

Her ECG revealed sinus tachycardia at 100/
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min, QRS axis at +90 degrees, long QT (QTc=640 ms),
negative T from V1 up to V4 (Fig. 1).

Laboratory analysis at admission revealed:
elevated glycaemia (270 mg/dL), elevated liver
enzymes, elevated N-terminal pro b-type natriuretic
peptide (NT-proBNP), hypercholesterolemia, markers
of myocardial necrosis within physiologic limits, with
no rising pattern, elevated TSH (Table 1).

The chest X-ray exhibited signs of pulmonary
stasis with hilum enlargement due to vascular elements
involvement and an increased cardio-thoracic index.

Cardiac ultrasound disclosed dilated left
chambers (left ventricle end-diastolic diameter: 57
mm, left ventricle end-systolic diameter: 51 mm),
left ventricle (LV) severe global systolic dysfunction
(LVEF=15%) due to diffuse hypokinesia, restrictive
type of diastolic dysfunction with elevated filling
pressure indexes (E/E’=19), moderate functional
mitral regurgitation, ITI" degree tricuspid regurgitation,
moderate pulmonary hypertension (peak systolic
trans-tricuspid pressure gradient of 40 mmHg, systolic
pulmonary artery pressure of 50mmHg), pericardial
circumferential effusion of maximum 3 mm (Fig.
2). Angiocoronarography was performed, in order
to exclude a plausible ischemic LV failure. This

Table 1. Biochemistry and hormonal values

investigation revealed permeable epicardic coronary
arteries, with no atherosclerotic lesions (Fig. 2).

Cardiac MRI was also performed, proving
homogeneous myocardial perfusion and a late contrast
enhanced aspect within normal limits (Fig. 3).

Treatment was initiated with loop diuretic
(furosemide 120 mg/24 h i.v., decreasing progressively
to a daily dose of 40 mg p.o.), ACE inhibitor (ramipril
2.5 mg/ day), beta-blocker (carvedilol up to 6.25 mg/
day), anti-aldosterone diuretic (spironolactone 25 mg/
day), atorvastatin 20 mg/day, insulin and levothyroxine
(titered up to 150 microg/day).

Giving the circumstances of LV dilatation with
severe systolic dysfunction and the presence of long
QT — we presumed an episode of tachyarrhythmia as a
cause for syncope. Repeated 24 hours ECG monitoring
showed no significant arrhythmias.

Patient’s cardiac status was very slowly
improving under treatment, with partial remission
of the congestive signs, 6 kg loss in weight, residual
dyspnea at moderate effort, but she started to complain
of important nocturnal muscular cramps and parestesia.
Along hospitalization, she started to exhibit
typical hypocalcemic signs of neuromuscular
hyperexcitability: Chvostek, Weiss, Trousseau positive

Day Admission Discharge
Glycemia (nv 60-110 mg/dL) 270 109
ALAT (nv<31 U/L) 361 105
ASAT (nv<32 U/L) 463 83
GGT (nv<40 U/L) 909 503
Uric acid (nv: 2-5.7 mg/dL) 4.5

Serum cholesterol (nv: <200 mg/dL) 322 213
HDL-Cholesterol (nv>40 mg/dL) 97 34
LDL-Cholesterol (nv<100 mg/dL) 223 163
Triglycerides (nv:<150 mg/dL) 187 116
Creatinine (nv: <1 mg/dL 0.91 1
NT-proBNP (nv<86 pg/mL) 900

CK-MB (nv<24) 17 22
Troponin T (nv<14 pg/mL) 12.42 12.21
Na (nv: 134-145 mEq/L) 134 143
K (nv: 3.3-5.1 mEq/L) 53 4.5
Anti dsDNA (nv: <100 UI/mL) 54

Anti Ro antibodies: (nv: <7 U/mL) 4.2

ANCA: (nv: <1/10) 1/25

Total serum calcium (nv: 8.6-10 mg/dL) 3.6 52
Ionic serum calcium (nv: 3.82-4.82 mg/dL) 2.2 2.9
Serum magnesium (nv: 1.6-2.6 mg/dL) 1.55 1.8
Serum phosphorus (nv: 2.5-4.5 mg/dL) 6.4 43
Parathormone (nv: 15-65 pg/mL) 10 6.7
TSH (nv: 0.27-4.20 pUI/mL) 15 5.6
25-OH-vitamin D (nv: 30-100 ng/mL) 21.8 32

ALAT= Alanine aminotransferase; ASAT= Aspartate aminotransferase; CK-MB= Creatine kinase-MB; NT-proBNP = N-terminal pro b-type natriuretic peptide
dsDNA = anti-double stranded DNA antibodies; ANCA = anti-neutrophilic cytoplasmic antibodies. TSH= Thyroid stimulating hormone.
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HD: Nume : Medicatie:
Data naster: Ani cm kg mmHg 83 bpm
10 mo/mV. 25 mn/s Filtro: 050 D 75 Hz S 10 m/mY STy
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Figure 3. Cardiac MRI: homogeneous myocardial perfusion within normal limits.
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Figure 5. Normal cardiac ultrasound and ECG one year after discharge.

signs, psychomotor agitation and convulsions.
Laboratory blood tests disclosed severe
hypocalcemia: total serum calcium of 3.6 mg/dL, ionic
calcium=2.2 mg/dL. So, we considered hypocalcaemia
pre-existent to the actual cardiac distress, based not
only on the anamnesis but also on the long QT segment
at admission, that it was curiously symptomless before,
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and that it was exacerbated by the diuretic treatment.
Parathormone testing was assessed, along
with phosphoremia, and they revealed severe primary
hypoparathyroidism (Table 1).
Further investigation was performed: cerebral
CT scan that revealed calcifications of the basal ganglia.
(Fig. 4).
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Parenteral treatment with gluconic calcium
was started: 950 mg of calcium (1 ampoule) at 6 hours,
followed by oral treatment — lactic calcium 6000
mg/day and calcitriol 0.5 pg per day was associated.
The following days patient’s clinical and serological
evolution improved, hypocalcemic signs have
disappeared in several days.

Patient was discharged after one month
with important improvement of cardiac symptoms
(heart failure regression from IV" NYHA class to
I NYHA class), improvement of LVEF (30%)
with no hypocalcemic manifestations and with the
recommendations to continue cardiologic treatment
and lactic calcium supplementation up to 6 g per day
along with 2 pg of alpha-calcidolum. She was advised
to monitor her serum calcium levels every two weeks
in the first two months, along with regular kidney
ultrasound, and every three months afterwards.

One year after the above-mentioned discharge,
the patient was under daily medication with 3 g lactic
calcium, 2 pg of alpha-calcidolum, 12.5 mg carvedilol
and 150 pg levo-thyroxine, and complained only
of dyspnea at intense efforts with no hypocalcemic
symptoms. She had normal values of calcemia and
25-OH-vitamin D. Control cardiac ultrasound and
ECG were performed and they both were within normal
limits (Fig. 5).

DISCUSSION

Identifying the etiology of DCM in order to
establish the optimal therapy is of great importance, due
to the fact that certain types are reversible (ethanolic
DCM is reversible when alcohol consumption stops,
tachyarrhythmia induced DCM is reversible when
tachycardia disappears). In the meantime, genetic
primary dilative cardiomyopathy has no etiological
treatment, only some promising new therapies: stem
cells transplant, genic therapy and micro-RNA (12).

Even if epicardial coronaries are permeable
we still could not exclude the coronary heart disease:
hyperglycemia may induce ischemic disorder due
to lesions of the microvascularisation. These lesions
cannot be revealed either by coronarography or by
angio CT scan (13).

Dysglycemia and insulin resistance may
directly damage the atrial and ventricular myocardium
by inflammatory mechanisms (14). Medical literature
sustain that it is reasonable for the cardiovascular
phenotype to get worse as glucose impairment is more
severe, hypothesizing that geometry and function of the

heart are gradually affected by progressive deterioration
in glucose metabolism (15).

Our patient has no familial history of DCM and
no recent occurrence of fever. Nevertheless, clinical
manifestations as well as the young age of our patient
can induce the suspicion of a previous myocarditis
evolving towards DCM. Anyway, cardiac MRI proved
homogeneous myocardial perfusion and a late contrast
enhanced aspect within normal limits.

Another hypothesis in our case was a form of
cardiac damage due to an autoimmune disease (16).
Arguments were: the feminine gender, the young age
and the presence of already two autoimmune disorders:
type 1 diabetes mellitus and Graves’ disease. To rule
out this possibility we performed dosage of anti-double
stranded DNA antibodies (anti dsDNA antibodies),
anti Ro antibodies and ANCA (anti-neutrophilic
cytoplasmic antibodies) — all of them negative (see
Table 1). More than this, there was no clinical evidence
for a systemic disorder.

Tachyarrhythmic  cardiopathy = was  not
taken into account — because the hyperthyroidism
of Graves’disease, that usually induces sustained
tachycardia, was solved 6 years ago and the patient’s
thyroid status at admission was hypothyroidism. The
tachyarrhythmic dilation of LV wusually improves
several months after controlling the ventricular rate (17).

Neuromuscular symptoms completely
remitted after calcemia normalized. Investigation of
hypocalcemia in our patient revealed the diagnosis of
primary hypoparathyroidism, confirmed both by serum
values of total and ionic calcium, serum parathormone
and by basal ganglia calcification in CT.

The acquired hypoparathyroidism was due to
a lesion of the parathyroid glands’ vasculature during
thyroidectomy and not to accidental parathyroidectomy,
according to the histopathological examination.

Hypoparathyroidismis an uncommon condition
due to a large spectrum of etiologies: congenital
or acquired. Congenital causes include Di George
syndrome (parathyroid hypoplasia, cardiac, renal
and skeletal disorders associated with neurocognitive
impairment and thymus hypoplasia), autoimmune
polyendocrine syndrome type 1 (adrenal insufficiency,
candidiasis and hypoparathyroidism), inherited genetic
mutations of the pre-proPTH gene. Acquired causes
include surgery (during thyroidectomy, neck dissection,
parathyroidectomy), autoimmune hypoparathyroidism
alone or part of an autoimmune polyglandular syndrome
or isolated non-genetic hypoparathyroidism (very rare)
(18).
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PTH plays an important role in cardiac
physiology not only due to calcium homeostasis but
also directly, as recent molecular studies revealed
(19). In adult cardiomyocytes, PTH directly induces
a calcium influx, by activating G-protein signaling.
Calcium influx will activate protein kinase C which,
interfering with adrenoreceptor B, will attenuate
contractility, and not induce a direct contractile effect,
as presumed. PTH exerts changes in cardiac myocyte
proliferation and hypertrophy too (5). In the meantime,
PTH decreases the calcium influx in vascular smooth
muscle cells, with subsequent vasodilation (20).

Although the exact mechanisms are not known,
hypocalcemia seems to reduce cardiac contractility,
while PTH itself seems to have a positive chronotropic
effect on cardiomyocytes (21).

A peculiarity of our case was the possible long
evolution of subclinical hypoparathyroidism as the
patient suffered thyroidectomy 6 years ago and she
was never suspected with hypoparathyroidism. We
found only one similar case, with such a late revealed
hypoparathyroidism after thyroid surgery, in medical
literature (10).

In conclusion, especially because of the rarity
of hypocalcemia induced dilated cardiomyopathy in
adults, this etiology must be suspected in a cardiac
patient with neuro-muscular signs as parestesia,
neuromuscular hyperexcitability or convulsions.

Early calcium supplementation, usually along
with vitamin D, reduces and even reverses ventricular
hypertrophy and dilatation as well as conduction
abnormalities (5), as it was our case.
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