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Sudden deatlt Neonatal reasons

Neonatal death: first 28 days of life
Early neonatal death first 7 days of life (included iperinatal death)

Sudden and/or unexpected death or collapsge death of an infant in
which the mode and cause of death or collapse are not immediately obvious pri
to investigation.

U 47% of deaths among children under five were newborns in.2017

A

U Neonatal mortality ratesi.61 8 7. 6 a
16-3. 6a in thelwkastiemr nJovwoddmrd i n
Sustainable Development GoglSDG) target: 12 by 2030

The majority ~ 77% of the neonatal deaths are concentrated in the firs
and week.

WHO 2017
UNICEF Global Data 201

Sudden unexpected early neonatal death
rate 0.0081 0.1 /1,00Qivebirthsin Australia PediatrRes 2016



https://www.ncbi.nlm.nih.gov/pubmed/27384403

Sudden /unexpected neonatal death

Neonatal Causessariable rates between countries)
Excluding:
very low birth weigleixtreme prematurity = not unexpected
A Infection ¢ (involvingsepsispneumoniaor meningitis

A Congenital abnormalityisolated or incl. chromosomal or
nonchromosomagenetic disorders

A Cardiac disease
A Pulmonary disease

A Metabolic diseaseglEM)

A Other

A Undetermineddue to limited investigatior
/UnexplainedRSALIA UGS | yOAT I NB

Obstetric causes

Intrapartumasphyxia
Intrapartumtrauma
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Accidental asphyxia
Implies investigation in situ




Infection
Sepsis, Pneumonia, Meningitiséningoencephalitis

Ain utero (transplacentallyor through membranes)

Aduring deliveryigtrapartum) HSV, HIV, hepatitis B / bacteria

Afrom external sources after birttp@stpartum)

from mother directly or through breastfeedirfgg, HIV, CMY
from contact with family or visitors, health care practitioners,

or the hospital environmenfnumerous organisms)

A Bacteria are the principal pathogens

group Bstrept, E.colj ListeriamonocytogenesKlebsiellagonococgai
chlamydiaeand many others

A Viruses(HSV, CMV, RSAdenoviru3 or fungi cause some cases.



Neonatal pneumonia early or late onset
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diffuse inflammatory infiltrations



Neonatal pneumonia




eosinophils
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TORCH infections
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Congenital Toxoplasmosis qﬁ.'

toxo - cysts in the liver

Incidence of death from congenital toxoplasmosis irl§/earold children in Japan
yearly neonatal death rate from congenital toxoplasmosis = 0.29 %
Pediatrint. 2014



CMV encephalitis



CMV encephalitis

polymicrogyria




Fungi
causing pneumonianeningoencephalitisor disseminated infection

Candidaaspergillusmucor




Fungal infection
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interstitial mononuclear inflammatory
infiltrates & giant cell macrophages
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perivascular microabscesses giant cells




Fungal infection
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extensive necrosis




mucor hyphae



Congenital abnormality
unrecognisedy prenatal control

Heart defects

A Transposition of Great Arterigsnoncorrected
A Hypoplastid_eft Heart Complex

A Interrupted Aortic Arch

A Tetralogyof Fallot/ critical pulmonarystenosis



Cardiac disease
Neonatal myocardial infarction

Associatedwith
A cardiacor coronaryartery malformations
A coagulopathy thromboembolismof coronaryartery
A perinatalasphyxia
A postinfectious(e.g enteroviralmyocarditis)
A erythroblastosis/ fetal anemia
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myocardial necrosis
and calcifications
post enteroviral myocarditis
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Cardiac disease
Arrhythmogenicmyocardial diseases

Cardiomyopathies

Histiocytoidcardiomyopathy

cardiomegalysevere cardiac arrhythmias or sudden death,
and the presence difistiocytelike cellswithin the myocardium

U presents as SIDS in infangy
1 in 5 cases (20%) diagnosed within 30 days of birth
U mtDNAmutationin MT-CYByene identified

Hypertrophiccardiomyopathyc postneonatalage
very rarely the cause of sudden neonatal death
(compoundnheterozygosity



Histiocytoidcardiomyopathy

nests of foamy histiocyte -like cells with a granular cytoplasm containing
lipid droplets and abundant atypical mitochondria

https://www.researchgate.net/publication/315471736_Histiocytoid_cardiomyopathy_.../figur



Spongiform myocardium

Masson tr.

Left ventricular noncompactioncardiomyopathy(LVNC)
presenting as dilatedardiomyopathy
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Cardiac disease
Arrhythmogenicmyocardial diseases

Channelopathie$Long QT syndromeLQTSBrugadasyndroma BrS
Catecholaminergi®olymorphic Ventricular Tachycardi&PVT and Short QT
syndroma SQTS)

¢Cardiac iorchannelopathies | NB y 20 RSOSOGL

postmortem examination.
It is thought that may create the vulnerable infant and thus contribute to §IDS

SND).

Evidence
Aclinical correlations between the long QT syndrome and SIDS

AASYSUAO lylfteasa Ay O2K2NIa 2F {L5{
large number of mutations in ion chana&lated genes linked to inheritable
arrhythmogenicsyndromes.

Curr Opin Cardiol. 2015
ISRNCardiol. 2012 Neonatology 2012
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Congenital PulmonaryHypoplasia/
Persistent Pulmonary Hypertension

Acute respiratory distress soon after biglearly neonatal death



Congenital PulmonaryHypoplasia

Primar
genetic syndromes/chromosomal defeafs
or reflects underlyingCongenital Alveolar Dysplasia

Secondary
abnormalthoracic cavity+/- mediastinalshift
A diaphragmatic hernia / CAM

abnormal fetal breathing movements
A CNS oneuromuscular disorders

abnormalities of fetal lung fluid and lung fluid pressure
A oligohydramnios

CHDwith poor pulmonary blood flow
A pulmonarystenosis



Primary PulmonaryHypoplasia

Congenital Alveolar Dysplasia

Developmental disordeg growth arrest at thesaccularstage

term infant



Congenital PulmonaryHypoplasia

Primary

genetic syndromes/chromosomal defeas
or reflects underlyingongenital Alveolar Dysplasia

Secondary
abnormalthoracic cavity+/- m
A diaphragmatic hernia / C/

Combined lung weight to body weight ratio < 0.01

Radial alveolar count <5

abnormal fetal breathing movements
A CNS oneuromuscular disorders

abnormalities of fetal lung fluid and lung fluid pressure

A oligohydramnios

CHDwith poorpulmonary blood flow

A pulmonarystenosis



diaphragmatic hernia CPH following oligohydramnios

https://ars.elscdn.com/content/imaged2.0S5172649011100334dr5 Irg.jpg



Pulmonaryhypoplasia+ Kidney disease

Scenario
A women not been followed prenatally

A few cases unsuspected at prenatal US

Postnatal diagnoses in this group include:

Abilateral renal agenesis
Apolycystic renal disease
Acongenital urethral obstruction

Death from pulmonarhypoplasieor renal failure

Arch Dis Childhood 2002



Pulmonary hypoplasia
in g RPKD



Pulmonaryhypoplasia + Skeletal dysplasia

Secondary to severe thoracic constriction

or Primary

Lethal in the early neonatal period



Skeletalciliopathies
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+extraskeletafindings




A Spondylocostal spondylothoracicdysostoses
(JarcheLevin phenotype)




Persistent Pulmonary Hypertension
of the Newborn (PPHN)

PPHN is the failure of the normal circulatory transition
that occurs after birth

marked pulmonary hypertension

4

right-to-left shunting of blood
at the foramenovaleand ductusarteriosus

4

hypoxemia

asphyxia




PPHN

Secondary to
1. Acute pulmonary vasoconstrictiodueto acute perinatal events
parenchymalung diseasé asphyxia/ hypothermia/ hypoglycemia

(e.g.alveolar hypoxia secondary tneconiumaspiration syndrome, respiratory
distress syndrome, or pneumonia)

2. Hypoplasiaof the pulmonary vascular be¢commonly seen with congenital
diaphragmatic hernia onligohydramniosuncommonly with CAM)

3. Congenital Heart Defedfleft-to-right shuntVSD, AV canal, patent DA, AP
window/ TGA / ObstructiveardiopathyTAPVR, MS, HLH&rdiomyopathy

|diopathic(10%- impaired pulmonary relaxation after birth in the absence of
parenchymalung disease or CHD)
constriction or premature closure of the Drutero, which can occur after,

exposure to aspirin or NSAIDs during the third trimester.
SeminFetal Neonatal Med 2017




Endothelial proliferation, intimal fibrosis, medial hypertrophy



PPHN



PPHN
Alveolar capillary dysplasia

thickened alveolar walls with centrally located alveolar capillaries

misalignment of congested pulmonary veins and venules adjacent to
the hypertrophied pulmonary arteries and arterioles



PPHN
Alveolar capillary dysplasia / MPV
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Typically associated with muIt|p&xtrapuImonarymalformatlons
(CHD, intestinainalrotation, GU tract, others
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Genetic Surfactant Deficiency

present in the first hours, days, or weeks of life with acute
respiratory distress

and imaging findings that mimic hyaline membrane disease

-diffuse alveolar epithelial hyperplasia
-abundant alveolaproteinosismaterial
-increased foamy macrophages

alveolar proteinosis



Neonatal Acute Liver Failure

NALF
Aneonatal iron storage disease

Ainborn errors of metabolism
Ainfection

Hepatic necrosis

almost always in the context of
congenital viral infection

HSV, enteroviruEECHO, adenovirus




Neonatalhaemochromatosig Neonatal iron storagalisease

Phenotype
severe liver disease in the newborn accompanie@Xtyahepaticsiderosis

Siderosisliver, exocrine pancreas, myocardium, thyrandinor salivary glands et al.

(I' spleen thyroid > pancreas

Etiopathogenesis

GALD: gestationablloimmuneliver disease
80% recurrence

Rarely (<2%)
non-GALD: perinatalinfection, bile acidsynthesisdefect,
mitochondrial DNAlepletion (DGUOHKnutations),trisomy 21,

other syndromes J Clin ExpHepatol2013



Neonatalhaemochromatosig Neonatal iron storagedisease

Liver
small, nodular,
bile-stained,
fibrotic or cirrhotic

dominant features:

U marked loss of hepatocytes
U severe panlobular parenchymal fibrosis
U hepatocyte siderosis



Inborn Errors of Metabolism
|IEM associated with SIB neonatal presentation

26 individual entities

Aminoacidand Peptide metabolism 0.9c6% of all SID cases invol&M.
A Urea cycle disorders

A Organicacidurias Metaanalysis

'?‘ Otheraminoaciddisorders/ ng Of 431EMs associated with SID:

A Tyrosinemiaype 1 _ _

A Nonketotichyperglycinemia V 26 can already present during the neonatal period,
Glycogen storage disorders V treatment is available for at least 32,

A GSDa(vonGierke V 26 can currently be identified by the analysis of

A GSD lIRompa acylcarnitinesand amino acids driedbloodspotgDBS).

A GSD IV (Andersen/lethal neonatal type)

Fatty acid andketone body metabolism

A Disorders otarnitinetransport andcarnitinecycle

A Disorders of mitochondrial fatty acid oxidation

Mitochondrial respiratory chain disorders

A Point mutations oimtDNA

A Complex IV deficiency Neonatology 2016




Fatty Acid Oxidation Defects
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- diffuse macro - and micro-vesicular steatosis
- persistent extramedullary hemopoiesis
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mtDNAmutation

Degeneration and neovascularisation in the brainstem



