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Early neonatal death (ENND) of normally formed infants
are a group of perinatal deaths that cause concern in
developed countries

A Unexpected and distressing
A Theoretically preventable

A Birth asphyxia is often blamed but a large proportion is due to
prenatal insult

Ref 1
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Australian definitions

20 weeks of gestation* Labour Birth 28 days
During lab First
Prior to labour and/or birth s .our % 1-7 days 8-27 days
and/or birth 24 hours
Antepartum Intrapartum | Veryearly Early neonatal Late neonatal
neonatal

Stillbirths Neonatal deaths

Perinatal deaths

*At least 20 week of gestation and/or 400 grams birthweight.
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Australian Definitions

A Perinatal asphyxiad inadequate intake of Oxygen by the baby
before, during the birth process or just after birth. Decreased
oxygen leads to hypoxaemia and acidosis.

A Birth asphyxiad Failure to establish breathing at birth

A Periviableinfants & infants deemed too immature for resuscitation
or continued life support (<24 weeks or <400g9).

Ref 2
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Note: Proportions for the timing of perinatal deaths (shown in
the donut chart) do not add to the totals shown at the top of
the figure, as they were calculated after excluding perinatal
deaths where timing is not stated or unknown.

In 2021 there were 315,705 babies born.

1% (3016) were perinatal deaths

Of whichabout a quarter were NNDqi.e. 2.4
NNDs per 1000 live births). 60% in the
24h.

Rates have reduced._ 2003 had 3.1 NNDs per
100&Lllyeeﬁm-llm5alysis of the National

Ref 2 Perinatal Mortality Data Collection

Of the 3,016 perinatal deaths in 2021:

738
240/0 ﬁgonat;\iedrgaths

During labour
and/or birth
Intrapartum

or 2,278
7690 were stillbirths

11%

Prior to labour
and/or birth
Antepartum

Very early neonatal
1 6%/ﬁrst 24 hours after birth

7.5%

\ Early neonatal

1-7 days after birth

Late neonatal
8-28 days after birth

Congenital anomaly
was the most common cause of perinatal death

_ 32% of stillbirths and 30% of neonatal deaths '



Causes of intrapartum and ENND

Intra/peripartum asphyxia

Mechanical Trauma

Neonatal infections (congenital or acquired)
Complications of prematurity (2434 weeks)

RGO

6. Metabolic causes

Ref 3, 4
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PSANZ classification

AThe most commonly classified causes of neonatal
deaths were:

A spontaneous preterm labour or rupture of membranes
(<37 weeksAN gestation) (35%)

A congenital anomaly (30%)
A antepartum haemorrhage (6.9%).

Ref 2
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Pathophysiology of peripartum asphyxia in summary

Prk2ki« »~ i kg2kk ~p *"«8r - -9fs”™ 1 2as|qg
contractions a but fetuses can withstand this.

Less able to cope ifd labour is prolonged, fetus is pre/post term another
coexisting factor

When Oxygen decreases the BP increases and HR decreases
(bradycardia).

Blood supply is centralised with increased proportions to brain, heart and
adrenals (due to activation of chemo receptors)

But in prolonged hypoxia and hypercapnia there is metabolic acidosis
the ability to centralise is lost- and opposite happens with increased
central resistance and decreased peripheral resistance

Ref 3
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A The effects on individual organs vary. Systemic (MOD) and
neurologic sequale (different stages of HIE).

A Subsequent complications in those who survive are indicative
of the severity of the insult.
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Perinatal asphyxia

Diagnostic features
1. Metabolic acidosis (arterial pH<7)
2. Base excess12

3. APGARS <5 @10 minutes and/or continued need for
resuscitation with positive pressure ventilation

4. Multiple organ failure

5. Moderate or severe Encephalopathy (HIE) after excluding
other reasons for encephalopathy

Ref 5,6
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Stage 3 Severe HIE

A Reduced level of consciousness

A Seizures

A Difficulty of initiating and maintaining respiration
A Hypotonia

A Weak/depressed deep tendon reflexes

A Sluggish/Absent newborn reflexes
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Causes of peripartum asphyxia

1. Maternal

2. Placental

3. Fetal




Causes of peripartum asphyxia

Anaemia , Malnutrition Parenchymal Growth restriction
Medical conditions ucC Macrosomia
Drugs / Substance use Abruption Cardiac failure
latrogenic drugs / sedatives Previa Chronic anaemia
Uterine rupture Acute fetal haemorrhage (FMH)
Amniotic fluid embolus Prematurity
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Post mortem findings

External
Internal

The signs of prenatal asphyxia maybe subtle

lllustrated with 3 cases In the last 2 years
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Baby KHB

PRESENTATION TITLE
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NND at 2 days of age

Gestation 36w
21 year old mum. G1PO

Emergency caesarean for clinical features of placental abruption at
a regional hospital. FHR 40bpm

BW 33149
Apgars0,0,0

Extensive resuscitation and return of spontaneous circulation at 20
minutes

Transferred to tertiary hospital Neonatal nursery in view of severe
HIE
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On admission to tertiary hospital,
-Severe Hypoxic Ischemic Encephalopathy

-Persistent Pulmonary Hypotension

-Respiratory Distress

-Shock and Hypotension

-Persistent metabolic acidosis with elevated lactate
-Coagulopathy

-Hyperamonaemia

-Acute renal failure
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After detailed discussions with parents life support was
withdrawn.

CODa Severe HIE due to perinatal asphyxia

Clinical Questions from Post Mortem ?fetal anomaly ?placental
pathology
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Vene-puncture marks
Diffuse petechiae
Pallor

Oedema
5/27/2024
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Increased erythropoiesis for the gestation.

Prominent congestion of sinusoids and
interstitial haemorrhage more prominent in the
perivenular areas.

Zonal ischaemic necrosis of the perivenular
parenchyma.
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Interstitial haemorrhage and necrosis of the fetal cortex and medulla.
Only a thin rim of the definitive cortex at the periphery is preserved.

Early Neonatal death and asphyxia

26



8
x
P

<
Q.
(]
<

©
=
S
de

-
©
()

©

el
<
c
o
(3]

z

>
S
S
W

—

5/27/2024



A large band like area of sub endocardial myocardial coagulation necrosis
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Prominent interstitial haemorrhage in the necrotic areas. R R

Small numbers of neutrophils especially at the edges of the
infarcts (1-1.5 days).
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Loss of staining of the nuclei (1-3 days) and pyknosis.
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CDA45

Neutrophils and MQ

CD163
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