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INTRODUCTION

Hypocalcemia reduces myocardial contractility,[1] but 
the incidence of congestive heart failure (CHF) due to 
hypocalcemia is infrequent in clinical practice. Several 
cases of hypocalcemic cardiomyopathy have been 
reported.[2-6] In these cases, correction of hypocalcemia 
was associated with resolution of CHF and in most 
patients the left ventricular (LV) geometry and systolic 
function recovered completely.[7,8] However, cardiogenic 
shock related to hypocalcemic cardiomyopathy is a 
rarely described event. We herein report our experience 
with 5 infants who had presented to the emergency 
in cardiogenic shock and the cause was attributed 
to hypocalcemic cardiomyopathy. All but 1 patient 
recovered completely after correction of hypocalcemia.

METHODS

We reviewed the records of 26 infants who presented with 
dilated cardiomyopathy associated with hypocalcemia 
between July 2007 and August 2010. A subset of these 
patients has been reported from our institution.[7] 

Five infants who presented in cardiogenic shock were 
included in this retrospective analysis. Cardiogenic shock 

was defined as hypotension with clinical signs of poor 
tissue perfusion, which include oliguria, cyanosis, cool 
extremities, and altered mentation. These signs persisted 
after attempts have been made to correct hypovolemia, 
arrhythmia, hypoxia, and acidosis.

Demographic data, including age, gender, and weight, 
were recorded and the details of presentation, including 
symptomatology, clinical signs, feeding habits, maternal 
supplementation, and history of undiagnosed sudden 
death in siblings, were recorded. The patients were 
investigated according to the cardiomyopathy protocol 
of our institute, which included electrocardiogram, 
chest X-ray frontal view, echocardiography, blood gas 
analysis, Sepsis screen, renal and liver function test, 
serum electrolytes, including calcium, ionized calcium, 
inorganic phosphate, and alkaline phosphatase. 
Serum parathyroid hormone level (chemiluminescent 
immunoassay), serum vitamin D (25-hydroxy) level 
(chromatography radioreceptor H3 assay), and serum 
metabolic profile for inborn errors of metabolism 
(tandem mass spectrometry) were also analyzed in all 
infants.

RESULTS

The median (range) of age at presentation was 4 months 
(6 weeks to 8 months) with median weight of 4.7 kg 
(4–7 kg) [Table 1]. All infants were referred from local 
hospital and presented to emergency department with 
cardiogenic shock requiring ionotropic support, while 3 
were on ventilator. One of these infants was diagnosed 
as rickets and was on oral calcium supplementation. The 
child had recurrent convulsions following febrile illness 
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along with hypocalcemia at home and immediately 
shifted to a nearby hospital. One infant had presented 
with pulseless ventricular tachycardia for which DC 
cardioversion was done along with stabilization with 
ventilatory and ionotropic support. Another child also 
had generalized convulsion at presentation. Feeding 
history revealed that 2 infants were on combination 
of breastfeed and formula feed, 2 were exclusively on 
breastfeed and 1 was on cow’s milk. Except 1 infant, 
none had received vitamin D or calcium supplementation 
postnatally. History of maternal supplementation was 
present in 2 infants. There was no history of undiagnosed 
sudden death in siblings in any of the family.

The investigations at presentations are shown in Table 2.  
Chest radiograph revealed gross cardiomegaly in all 
cases. Twelve lead electrocardiogram showed sinus 
tachycardia, normal frontal QRS axis for age, and 
prolonged corrected QT interval. Two-dimensional 
transthoracic echocardiography revealed severely 
decreased LV systolic function with median ejection 
fraction of 15% (range, 10%–25%), reduced fractional 
shortening (FS) and dilated left ventricle with median 
LV diastolic dimension Z score +4.8 (range +3.4 to 
+6.4). Coronaries had normal origin and course and 
no structural heart defect was detected. All infants 
had severe metabolic acidosis with median PH of 7.10, 
base excess of  -14 mmol/L, and lactate of 15 mmol/L. 

All infants had severe hypocalcemia at the time of 
presentation (range, 5.1–6.9 mg/dL) [Table 2]. Serum 
magnesium level was low in 2 cases and normal in 
rest of the cases. Serum parathyroid hormone level 
was elevated (secondary hyperparathyroidism) in all 
cases. Serum vitamin D (25 hydroxy Vit D) levels were 
low in all except a patient who had low normal level. 
Screening for inborn errors of metabolism (tandem mass 
spectrometry) was normal in all the infants. All cases 
were anemic with hemoglobin ranged between 7 and 10.2 
g/dL and received packed cell transfusion. Sepsis screen 
was negative and blood cultures were sterile in all cases. 
Hepatic enzymes, including aspartate aminotransferase 
and alanine aminotransferase, were severely deranged 
in 3 cases, which normalized over 2–5 days period. 
Maternal serum calcium, alkaline phosphatase, and 
serum phosphorus levels were checked in all and were 
within normal limits.

All cases received inotropic support including intravenous 
infusion of dopamine, dobutamine, and milrinone. 
Mechanical ventilation was continued in 1 patient. Anti-
heart failure therapy including digoxin, frusemide, ACE 
(angiotensin converting enzyme) inhibitor was started in 
all cases. All infants received 1 packed cell transfusion (15 
mL/kg). The patient responded to these drugs with only 
slight symptomatic improvement. When hypocalcemia 
was confirmed, calcium was started as continuous 

Table 1: Clinical profile at presentation
Age 

(months)
Weight  

(kg)
Mean blood  

pressure (mmHg)
Urine output 

(mL/kg/h)
O2 saturation % 
(pulse oximetry)

Peripheral temperature 
(axillary) °C

Sensorium

Infant 1 1.5 4 35 0.30 70 32.4 Altered
Infant 2 2.5 4.5 40 0.35 85 33.0 On ventilator
Infant 3 4.5 4.7 32 0.20 55 29.6 On ventilator
Infant 4 7.0 6.5 44 0.45 80 34.0 Altered
Infant 5 8.0 7.0 30 0.35 75 33.6 On ventilator

Table 2: Investigations at presentation
Investigations Lab results 

median (range)
Normal  

reference value
Infant  

1
Infant  

2
Infant  

3
Infant  

4
Infant  

5
Total serum calcium (mg/dL) 6.2 (5.1–6.9) 8.5–10.5 6.0 6.2 5.1 6.7 6.9
Ionized serum calcium (mmol/L) 0.7 (0.5–0.82) 1.1–1.3 0.82 0.60 0.50 0.7 0.75
Serum phosphorus (mmol/L) 1.6 (1–2.0) 1.1–2.1 1.2 1.6 1.8 1.0 2.0
Serum alkaline phosphatase (U/L) 1430 (1231–2867) 180–1200 2665 1430 2867 1305 1231
Serum magnesium (mg/dL) 1.9 (1.5–2.5) 1.7–2.6 1.9 1.5 2.0 1.6 2.5
Serum vitamin D level (pg/mL) 14 (6–22) 19–54 18 14 6 22 11
Serum parathyroid hormone (pg/mL) 514 (193–762) 15–65 216 193 762 514 654
Serum pH 7.1 (7.00–7.2) 7.35–7.45 7.0 7.0 7.1 7.2 7.15
Serum base excess (mmol/L) −14 (−10 to −23)  −19 −23 −13 −14 −10
Serum lactate level  15 (3–18) 0.4–2.2 17 18 15 8 3
Serum alanine aminotransferase  2349 (20–4322) 30–65 4300 2659 2349 20 60
Hemoglobin (gm/dL) 7.4 (7.0–10.2) 10.4–13.5 7.4 7.0 10.2 7.3 7.7
CRP (mg/L) <6 <6 <6 <6 <6 <6 <6
Blood culture Sterile Sterile Sterile Sterile Sterile Sterile
Chest X-ray (CT ratio%) 65 (60–80) <55 75 60 60 80 65
QTc interval (s) 0.54 (0.49–0.60) <0.45 0.52 0.54 0.57 0.60 0.49
LV ejection fraction (%) 15 (10–25) ≥60% 18 15 10 10 25
LV end-diastolic dimension, Z score +4.8 (+3.4 to +6.4) ±2 +4.8 +4.4 +6.2 +6.4 +3.4

LV: Left ventricular, CRP: C reactive protein
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intravenous infusion (dose 100–200 mg/kg/day) till 
serum calcium normalized, after which it was switched 
to oral calcium in the same dose. Injection magnesium 
sulfate (50%) (0.1 mL/kg) was given intramuscularly to 
all infants for 3 days. Injection vitamin D (cholecalciferol) 
was given intramuscularly (600,000 IU) followed by 
oral maintenance dose of 400 units/day for 6 months. 
All except 1 infant responded dramatically [Table 3]. 
Within 48 h of treatment for hypocalcemia, calcium, 
phosphorus, and magnesium values were restored. 
QTc shortened to normal value. One infant, who was 
brought in multiorgan failure, remained in refractory 
shock. His renal functions and liver functions continued 
to deteriorate. Peritoneal dialysis was started in view of 
poor urine output. He suffered hypoxic brain damage 
with evidence of brainstem dysfunction. He had sudden 
cardiac arrest on third day of admission and could not 
be revived. Other infants were discharged in medium 
of 1 week with echocardiography showing significant 
improvement of LV function with median ejection 
fraction of 33% (range, 20-57%). On discharge oral 
decongestants, ACE inhibitors, calcium, and vitamin D 
supplementation were continued. On follow-up, serum 
calcium level remained normal in all the surviving 
infants. Median LV ejection fraction improved to 53% 
(range, 36–60%). LV size returned to normal range at 
a median of 2 months (1–4 months) from presentation.

DISCUSSION

Dilated cardiomyopathy in children have been well 
studied.[9-11] Myocardial dysfunction in patients with 
hypocalcemia is well described in the literature.[5-8,12]  
Hypocalcemia causes decreased myocardial contractility, 
leading to CHF, hypotension, and angina. Acute 
hypocalcemia causes prolongation of the QT interval, 
which may lead to ventricular dysrhythmias. Children 
have also been reported to develop heart failure 
in hypoparathyroidism.[4,13,14] However, there are 
only scattered case reports of hypocalcemia-related 
myocardial dysfunction that improved after treatment 
with therapeutic dose of vitamin D and calcium. Maiya  
et al.[15] reported first series of 16 cases of cardiomyopathy 
in children associated with vitamin D deficiency leading 
to hypocalcemia. Recently Tomar et al.[7] reported a 
series of 15 infants who were admitted with diagnosis 
of hypocalcemia cardiomyopathy, who responded 
dramatically to treatment with vitamin D and calcium, 
and cardiac function returned to normal within months. 
However, cardiogenic shock attributable to hypocalcemia 
is not well recognized. This series of 5 patients showed 
the surprising severity of hypocalcemic cardiomyopathy, 
seldom reported earlier. All the patients presented with 
cardiogenic shock and metabolic acidosis and required 
ionotropic support or mechanical ventilation. All infants 
were profoundly hypocalcemic, serum parathyroid 

hormone levels were uniformly raised and initial calcium 
levels were low, primarily due to vitamin D deficiency, 
which was present in all except one case. All infants 
except one responded dramatically to therapeutic 
doses of vitamin D and calcium. Clinical presentation, 
investigations, and dramatic response to treatment with 
vitamin D and calcium strongly support hypocalcemia 
being cause of severe cardiomyopathy leading to 
cardiogenic shock.

CONCLUSIONS

Thus, we conclude that in any case of cardiogenic shock in 
infancy, without structural heart disease, hypocalcemia 
should be included in the differential diagnosis and 
must be investigated as this is a reversible cause of 
cardiomyopathy, if proper resuscitation measures can 
be instituted simultaneously.
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