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OBJECTIVES: To evaluate cardiac causes of sudden unexplained infant death (SUID) in our county with a multidisciplinary
approach.

MATERIAL AND METHODS: Post-mortem investigations followed the San Diego classification. DNA from blood

samples was preserved for genetic studies In selected cases (KCNQ1, KCNH2 and SCN5A genes). First degree relatives
underwent cardiological evaluation with ECG, echocardiography and exercise testing (optional Holter-ECG monitoring).

RESU LTS:

80 cases of SUID from 2006 to 2011 were reviewed.

« Thirty-six cases (47%) had been diagnosed as sudden infant death syndrome (SIDS),
5 (6.6%) as undetermined and 35 (46%) had an explainable cause of death.

 Cardiac diseases (16) are the second cause of explainable death (52% are infectious
diseases) and included: congenital heart disease (canal atrioventricular defect,
aortic stenosis, hypoplastic left heart syndrome, tetralogy of Fallot, and hypoplastic
pulmonary artery), channelopathies (6: 1 carriying a SCN5A mutation causing
Brugada syndrome-BS, 1 carriying 2 mutations in KCNH2 causing long QT syndrome-
LQTS, 3 possible LQTS with negative genetic study, 1 suspected BS with negative
genetic study), cardiomyopathies (2 dilated and 1 hypertrophic cardiomyopathy) and
myocarditis in the context of systemic infection (2).

 Males predominate in all groups (12/16).

« Congenital heart diseases have a significant earlier presentation (22 days) than
channelopathies-myocarditis (4 months) and cardiomyopathies (7 months).
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Sudden cardiac death in a 9-month-old male infant with hypertrophic cardlomyopathy due to
long-chain fatty acid oxidation defects. Histological specimen from the left ventricle
demonstrating fat accumulation, HE (left), Masson Trichrome (center) and Osmium tetroxide (right)
staining. Genetic study: carnitine-acylcarnitine translocase deficiency (homozygous mutations
c.59G> A)

Sudden card|ac death in a 7 day oId maIe infant: severe congenital malformation with hypoplasia of the nght branch of the pulmonary artery (*) with right pulmonary hypopIaS|a
and interventricular and interauricular communication. ~ . ‘ oy

Sudden cardiac death in a 7-month-old male infant with hypoplastic left
heart syndrome with aortic coarctation, underdeveloped mitral valve and
left ventricle, hypoplastic aortic valve (bicuspid) and compensatory right

Sudden cardiac death in a 6-month-old male infant with myocarditis. The microscopic analysis
confirmed multiples inflammatory infiltrates with myocardial necrosis in all the sections studied
(right and central images). Typical cytomegalovirus-induced inclusion bodies (left) was observed in

heart dilatation the ductal cells of the submandibular gland.

Sudden cardiac death in a 7-month-old male infant with eMalted canﬁomyopamy Heart
weight: 79 grs (average value per body weight: 39-44 g (range 27-30;58-64 grs). Thickness left
ventricle: 0.5 cm, interventricular septum: 0.5 cm and right ventricle: 0.1 cm. Patent foramen
ovale. Biventricular parietal thinning with dilated left ventricular cavity (diameter 2 cm).
Subendocardial fibroelastosis.
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: are represented with black symbols (squares One proband, woman 1.5 months of age, SCD while sleeping, heterozygous carrier of the KCHN2 V795l and the KCNH2 R892C
SCN5A G386R J?\Mi Jill" Jhx\\ for men and circles for females). Age at mutations (the first one inherited from her father, a black African young man, and the second from her mother, a young Romanian

= N "7 evaluation is indicated inside. Crossed woman, both with normal resting ECGs and normal epinephrine tests).

symbols mean sudden cardiac death. M:
| rﬁ’onths One proband, man 4 months of age, SCD while sleeping, heterozygous carrier of the KCNH2 rare variant R148W, probably not
bz | i I it causing LQTS in adults but already identified in another SIDS case (the father, however, also variant carrier, had no ECG abnormalities),
] ]_Jr «w___J]U.F w__HJ]I' 7" sequence electropherogram of exon 10 of the and in a LQTS-girl who also carried another mutation with a good cosegregation of the second one with the phenotype; a functional
3 L Ji.f| ;‘I ﬁ:s%ﬁegﬁ bs;'rts\tl'izﬁsli Srr;%v(‘)’:‘té dThIaSS m:tag%rj One proband, man 6 months of age, SCD while sleeping, no mutations or rare variants identified, young asymptomatic father exhibiting

Heterozyg ous _--if—m- . ; L'.f — J'if_ s a Brugada pattern type 2 in the resting ECG with normal flecainide challenge. Mother and one brother with normal resting ECGs.
SCNSBA G386R _ _ One proband, man 8 months of age, SCD while sleeping, initially resuscitated, arrived at the intensive care unit with a QTc>500 ms with
5T CCGCABGG AAG , i I I Right precordial leads of the father of the severe brain damage, died days after that because of infectious complications, no mutations or rare variants identified, young
85 TeoT  meE M NE L | ISR A || BRI proband showing the presence of an asymptomatic parents with normal resting ECGs and also normal epinephrine and flecainide challenges.

\ y i intermitent Brugada syndrome ECG pattern
within 6 months of follow-up. Additionally, first One proband, at term woman newborn, normal gestation but needed urgent cesarean section because severe fetal bradyarrhythmia
I | | degree atrioventricular block and inespecific without obstetric complications, QTc>500 ms at arrival at the intensive care unit under hypothermia, no mutations or rare variants

el i I intraventricular delay was recorded. identified, young asymptomatic parents with normal resting ECG (refused further cardiological studies).
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DISCUSSION:

Sudden cardiac death is a common cause of SUID, follow SIDS and infectious diseases. Congenital heart diseases can not be
diagnosed during the birth hospitalization because most are primarily ductal dependent defects. Our protocol allows to diagnosis
channelopathies and avoid misdiagnosis of unclassified sudden infant death in this cases. Unfortunately, this multidisciplinary
study still depends upon research grants and has not been assumed by public institutions.

CONCLUSIONS:

Cardiac multidisciplinary approach is pivotal to exclude channelopathies from SIDS series and may yield substantial benefit to
the society as long as early diagnosis and treatment can be implemented in the affected living relatives.
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