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Secondary Cardiomyopathy Caused by Carnitine Deficiency with
Short Bowel Syndrome
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Secondary cardiomyopathy related to a systemic disorder should be ruled out when diagnosing idiopathic
cardiomyopathy. Nutrient deficiency is a known cause of secondary cardiomyopathy. Herein, we report a case
of secondary cardiomyopathy caused by carnitine deficiency with short bowel syndrome. A 6-year-old girl
receiving total parenteral nutrition for short bowel syndrome manifested cold symptoms for 5 days that resulted
in orthopnea, thereby prompting hospitalization. Chest radiography showed a cardiothoracic ratio of 60%,
and echocardiography revealed fraction shortening of 17%. Her operated bowel was bleeding, causing chronic
anemia, obtaining a hemoglobin level of 6.7 g/dL. Cardiac function was not improved by blood transfusion and
milrinone therapy but improved in merely 3 days by L-carnitine administration. The free carnitine level was
found to be low after treatment (17.8 yumol/L); therefore, she was diagnosed with secondary cardiomyopathy
caused by carnitine deficiency. In conclusion, carnitine deficiency can cause secondary cardiomyopathy; hence,
the serum carnitine level of patients at risk should be examined periodically. Furthermore, the risk of cardiomy-
opathy must be considered in patients with increased cardiac load, including anemia and infection. Thus, early
administration of L-carnitine is necessary for secondary cardiomyopathy caused by carnitine deficiency.
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Fig. 1 Examinations on admission
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a: Chest radiograph shows cardiomegaly and bilateral pleural effusion. b: Electrocardiogram shows flat T waves in all
leads. c: Echocardiography shows left ventricular enlargement and reduced shortening fraction. FS, fraction shortening
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Table 1 Laboratory data
WBC 11,000/uL CRP 2.23mg/dL NT-proBNP 21,914 pg/mL
Hb 6.7g/dL TP 5.9g/dL
Ht 23.4% Alb 2.3g/dL Free carnitine (FC) 17.8umol/L
PLT 26.5x10%uL T-bil 0.49mg/dL Acylcarnitine (AC) 9umol/L
MCV 62.11L AST 411U/L AC/FC ratio 0.50
MCH 17.8Pg ALT 211U/L
MCHC 28.6% LDH 3591U/L Vitamin B1 74ng/mL
Venous blood gas CK 1241U/L Selenium 8.3ug/dL
pH 7.408 Cr 0.49mg/dL T4 1.55ng/dL
pCO2 41.3mmHg BUN 23.4mg/dL TSH 2.28uU/mL
pO2 39.8mmHg Na 140mg/dL Fe 15ug/dL
HCO3 25.2mmol/L K 4.4mg/dL UIBC 516ug/dL
BE 1.2 Cl 108 mg/dL Ferritin 11.8ng/mL
Glucose 133mg/dL Ca 7.8mg/dL
Lactate 1.4mmol/L Stool hemoglobin negative
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Fig. 2 Clinical course

FS, fraction shortening; HR, heart rate; NPPV, noninvasive positive pressure ventilation; SBP, systolic blood pressure
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Fig. 3 Changes of cardiac status after treatment

a: Chest radiograph 1 month after treatment shows normal cardio thoracic ratio of 0.48. b: Posttreatment electrocardio-
gram shows elevated T waves in all leads at 10 days. c: Posttreatment echocardiography shows improved left ventricu-
lar shortening fraction of 31% at 3 days. FS, fraction shortening
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