NEONATAENSEFALO
| SKE MK

(HI POKSI K
ETI YOLOJ|

VE TED

Dr F.EmreCANPOLAT

SBU Zekai Ta hli

NeonatolojiK | I ni g
Ankara

Hypoxic |schemic Encephalopathy




O@P\TOL o,

TURK 'y
S
/93N

1989

TURKEH ARCHINES of FECIATRICS

Tiirk Neonatoloji Dernegi yenidogan ensefalopati
rehberi
Turkish Neonatal Society Guideline on neonatal encephalopathy

Mete Akisu', Abdullah Kumral®, Fuat Emre Canpolat’

'Ege Universitesi Tip Fakiiltesi, Cocuk Saghii ve Hastaliklan Anabilim Dah , Yenidogan Bilim Dali, Izmir, Tiirkiye
‘Dokuz Eyliil Universitesi Tip Fakiiltesi, Cocuk Saghg ve Hastahklan Anabilim Daly, Yenidogan Bilim Daly, Izmir, Tiirkiye
Saglk Bilimleri Universitesi Zekai Tahir Burak Kadin Saghg Saglik Uygulama ve Aragtirma Merkezi, Yenidogan Klini§i, Ankara

Fuat Emre Canpolat



Acl yPY
A Epidemiyoloji
A Etiyoloji,

ADI NNY UGNt SYSKOSEt ANIS
Acl yP

A Tedavilerhipotermi, adjuvantedaviler
A{ 2y dze OS | ySNAE SNJ

Fuat Emre Canpolat



Tani m

Neonatal ensefalopati, 35. gebelik K | F ivé &
a2y N} aRE2RIYdzerken & SYAR?2
Rl ySYargyB&P | b ¥ toA2yl odz] VieydzE
1 2Y ONTE & Akérdligi € 31 N OF S SelBnyira
depresyonuwe hipotoni ile karakterizeheterojen
Klinik bir sendromdur

Executive summary: Neonatal encephalopathy and neurologic outcome, second edition.
Report of the American College of Obstetricians and Gynecologists' Task
Force on Neonatal Encephalopathy. Obstet Gynecol. 2014 Apr;123(90896
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Neonatal Encephalopathy and Neurologic Outcome,
Second Edition

Report of the American College of Obstetricians and Gynecologists’
Task Force on Neonatal Encephalopathy

Neonatal encephalopathyis a clinically defined syndrome of disturbed neurologic
function in the earliest days of life in an infant born at or beyond 35 weeks of
gestation, manifested by a subnormallevel of consciousnes®r seizures,and often
accompaniedy difficulty with initiating and maintainingrespirationand depressionof
tone andreflexes

Thisexpandecclinicaldefinition mustbe put into usebasedon measureghat canbe
reliablyandaccuratelyymplementedby trained staff. Thefirst mandatorystepin an
assessmenbf neonatalencephalopathyis to confirm whether a specificinfant meets

the casedefinition.
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Patofizyoloji

Perinatal asfiksinin patofizyolojisinde primer
olay, plasentada yetersiz gaz RS € A w@yaY)i
postnatal olaylar nedeniyle pulmoner RNI Sa
ventilasyonuno 2 1 dzf Y BuiiuR BoRUddinda

oksijenve karbondioksitR S £ A bbZulidktave
arteryel hipoksemi, hiperkarbi ve asidoz
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Etiyolojl
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Management and investigation of neonatal
encephalopathy: 2017 update

Kathryn Martinello,' Anthony R Hart,? Sufin Yap,? Subhabrata Mitra,’

Nicola ] Robertson’

ABSTRALCT

This review discusses. an approach to determining the
cause of neonatal encephalopathy, as well & current
evidence on resusctation and subsequent management
of hypowic-Echaemic encephalopathy (HIE).
Encephalopathy in neonates can be due 1o vaned
aeticlogies in addition o hypoxic-schaemia. A
combination of careful history, mamination and the
judicious 1se of investigations can help determine the
cause, Over the |ast 7 years, infants with moderate to
severe HIE have benefited from the introduction of
routine therapeutic hypothermia; the number needed 1o
treat for an additional benefical outcome s 7 (95% ()
5 tr 10). More recent research has focused on optimal
resyscitation practices for babies with cardiorespiratory
depression, such as delayed cord damping after
establishment of ventilation and nesusatation in 2.
Around a quarter of infants with asystole at 10 min after
bisth who are subsequently cooled have normal
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definite  aetiological  diagnosis s known, and
hypoxicaschaemic  encephalopathy  (HIE)  where
clear dagnosis of hyposia-aschaemma 5 known to
have led to the neonare’s clinical state.

DETERMINING THE AETIOLOGY OF NE

The initial stages of managing NE will be the same

for most habies, with good resuscration and sup-

portive management. However, as the  piciore
evolvis and 'ln'l.-lsl"lir..u:lil:mx re:Euerm, climcans should

consider the actology of NE as dus could lead o

specific treatments, aid with prognoss and recur-

rence risk counselling, and asast with the cvalo-
ation of medicolegal implications.

The other actiologies to consider include:

# Acquired condinons, such as congemital infec-
tion, memmgitis, haemorthage, schaemic or
hacmorrhagic stroke

#  Genetic syndromes or isolated gene conditions
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Etiyoloj
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Plasental kord
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Etiyoloji-Fizik Muayene
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Etiyoloji-Fizik Muayene
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Erken donemde ye&

Table 1 Early investigations to assess neonatal encephalopathy

First line investigations Comment

Full blood count May suggest infection, haemorrhage, thrombocytopenia.

Clotting Clotting disorders may be seen in HIE and sepsis, but should also lead the dinician to think about anaemia secondary to
inherited coagulation disorders and intracranial haemorrhage.

Direct Coombs test Evidence of haemolysis,

Liver function test May be abnormal in HIE but is usually transient unless a severe insult to the liver has occurred. Abnormal liver function tests can
be a feature of bilirubin encephalopathy, metabolic conditions, congenital infections, and acute sepsis with bacteria and viruses,
including herpes simplex virus.

Urea and electrolytes May be impaired if the kidneys have had an ischaemic insult but usually improves, unless severe ischaemic injury has occurred.

May also be impaired in congenital abnormalities of the kidneys, metabolic conditions.

Whole blood glucose (rather than Hypoglycaemia may be seen following HIE, but is usually correctable with appropriate treatment. Persistently low glucose requires
serum glucose as the latter Is around further evaluation.

15% higher than whole blood)

Blood lactate Lactate is often measured on the blood gas, and may increase rapidly to high levels following HIE, but usually falls within days
and retums to nomal. A persistently high lactate should trigger further investigations.

Nearophysiology Amplitude integrated EEG (aEEG) using a cerebral function monitor andlor seral standard EEGs to identify sefzures and monitor

recovery of encephalopathy. Will also help diagnose neonatal epilepsy syndromes.
Second line investigations to consider ordering which are available quickly (if concerned this is not typical HIF)

Urinary ketones Urinary ketones, when present, in a neonate indicate the use of intermediary pathways of metabolism and are almost
pathognomonic of the presence of a metabolic disorder.
Ammonia In very sick neonates, ammonia, up 1o about 110 pmol/l. may be present, Very high levels (>200 pmoll) usually indicate a

metabolic cause, for example, urea cycle defect and warrants further investigations,

HIE, hypoxic-ischaemic encephalopathy.
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NObetydemratni mi

Fenobarbital 20-30 mg/fkg ylikleme

Mabet kontrol altinda rma?

Evet Hayir
ki L i
Fenobarbital 12 saat sonra idame 5 Fenobarbital 10-20 mgfkg yiikleme
mg/kg, EEG lie izleme devam 24 saat tekrar, 24 saat Igin maksimum doz
Osre ile ndbet gecirmeyene kadar 50 mgfkg, EEG ile izleme devam

Mbbetler devamn ediyor

Sik olmayan nbbetler

] N\

Kardiyak instabilite?

Sik nbhbet, status

L
Kardiyak instabilite?

Evet l Hawyir E vt Hayir
Midazodam 0.15
mig kg iv bolus, 0.06 Hasta fenitodin aldi m
mgkg/saat idame
Levatirasetam 40
Hayir Evet
rgkg iv bolus i Fenitoin 20 rmgfkg iv
12 saat sonra 5-8

40-50 mgfkg iv-po 2- Lidokain 2 mg/kg Lesmakirasedam A0 mgfkg idame 2-3x
ax fplinda balus, 7 mgfkg mig/kg iv bolus

fsaat 4 saatte, 12 80-60 m/kg v-po

saatte 3.5 sonraki 2-3 fgiinde

12 saatte 1.75




NOr ol cAmieHisom.

A 1. Mild: abnormalities of tone and excitability but no
central nervous system depression and no seizure.

A 2. Moderate: abnormalities of tone with signs of
central nervous system depression (poor interaction,
hypoactivity, hyporeflexia) and up to two isolated
selzures.

A 3. Severe: repeated seizures (lasting more than 30
minutes) associated with overt central nervous
system depression from lethargy to coma.
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DTS T7Se
NJ. Robertson et al. / Seminars in Fetal & Neonatal Medicine 15 (2010) 276286
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Cooling for newborns with hypoxisschaemicencephalopathy.

Cochrane 2013

A 11 RCT, 1508rta/a § ensefalopati
A Tedaviile 18. ayma j d r o g e Isekalvie mostaditede belirgin
azalma(RR 0.7%95% CI1 0.68 to 0.83); (NNTB) 7 (95% CI 5 to 10)

A Tedaviile mortalitede belirgin azalma(RR 0.7§95% CI 0.64 to 0.88), ;
NNTB 11 (95% Cl 8to 28¢y a s ay amad raa glalsekalde ms e |
azalma(RR 0.7{95% CI1 0.63 to 0.94); NNTB 8 (95% CI 5 to 14).
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Original Article
Comparison of selective head cooling versus whole-body cooling

Yalcin Celik,' Aytug Atct,' Selvi Gulasi,' Cetin Okuyaz,? Khatuna Makharobhidze? and Mehmet Ali Sungur®
'Division of Neonatology, Department of Pediatrics, School of Medicine, Mersin University, *Department of Pediatric Neurology,
and *Dej of Biostatistics, School of Medicin Mersin, Turkey

Mersin Univers

d: This study selective head cooling (SHC) and whole-body cooling (WBC) in newborns with
hypoxic—ischemic encephalopathy (HIE).
Methods: We conducted a prospectiv ized small-scale pilot study in newborns with HIE, born after >35 weeks of
gestation, The patients were randomly assigned to receive SHC or WBC.
Results: The SHC group consisted of 17 patients, and the WBC group, 12 patients. There was no significant difference in
adverse effects related to cooling therapy between the two groups. During the 12 month study period, seven patients in the
SHC group and four in the WBC group died, but the difference was not significant (P = 0.667). Among the patients alive at
12 months after treatment, six in the SHC group and four in the WBC group had severe disabilities; the difference was not
significant (P = 0.671). When the composite outcome of death or severe disability was evaluated, the difference between the
SHC group (77%, n = 13) and the WBC group (67%, n = 8) was not significant (P = 0.562). Moreover, the number of
survivors without disability at 12 months after treatment did not differ significantly between the SHC group (n = 3) and
the WBC group (n = 4; P = 0.614).
Conclusions: There were no significant differences in adverse effects, 12 month neuromotor development, or mortality rate

between SHC and WBC in newborns with HIE, born affer >35 weeks of gestation.

Key words  hypoxic—ischemic encephalopathy, newborn, selective head cooling, whole-body cooling.

Hypoxic—ischemic encephalopathy (HIE) is a major cause of
newborn mortality and disability worldwide.'™ The reported
mortality rate among neonates with HIE is 10-60%, and
25% of those who survive have serious long-term
neurodevelopmental problems.' Recently, lower mortality
rates and more positive neurodevelopmental outcomes were
reported in patients with moderate and severe HIE in res-
ponse to therapeutic hypothermia (TH).*'" TH was adminis
tered either as selective head cooling (SHC) or as whole-body
cooling (WBC).'> In WBC, moderate hypothermia is the
goal, and this is achieved by maintaining the rectal tempera-
ture at 33-34°C."*"' In SHC, cooling primarily of the head
(especially the brain), is the goal, with a maintained rectal
temperature 1°C higher than in WBC (34-35°C).'*!7
Although important
techniques, it remains unknown if one is better than the
other.'"** Multicenter, randomized, controlled studies con-
taining a large number of patients are required in order
to clearly determine whether there is a difference between
the SHC and WBC methods. The present small-scale pilot
study investigated potential differences between the two
cooling methods.

there are differences between the
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Methods

This prospective randomized study was conducted at the newborn
intensive care unit at the Mersin University School of Medicine,
Mersin, Turkey between January 2010 and July 2011. The Mersin
University School of Medicine Ethics Committee approved the
study protocol, and the patients were allocated to one of two
treatment groups following receipt of written informed consent
from their parents. Sealed pes were used for i
tion. Neonatologists and pediatricians working in the regional
health-care centers that refer patients to this hospital attended a
meeting in which they were briefed regarding the study protocol.
During the transport of patients with the pre-diagnosis of HIE
from other centers, the incubator was turned off and the axillary
temperature was maintained at 34-35°C. The diagnosis of HIE was
based on American College of Obstetricians and Gynecologists
criteria,>' and the severity of HIE was determined according to
modified Sarnat staging.>
Patients that arrived at the center >6h after birth, those with
gestational age <36 weeks, and those with severe congenital
i ine growth ion were excluded.
Patients who did not meet the exclusion criteria and who were
diagnosed with HIE and had a 10min Apgar score <5, those
who received positive pressure ventilation until 10min after
delivery, or those with pH <7.0 or base excess < —16 based on
blood gas analysis within 1h after birth, were evaluated further.
Amplitude integrated electroencephalography (aEEG) records
(Brainz; Natus Medical, San Carlos, CA, USA) were kept for at
least 30 min if there were any finding(s) indicative of moderate

or severe i

Temperature (*C)

O 7 4 B B 1 2 14 18 W 20 2 M % M N W M M M 0 4 4 46 43 0 % S B S G R G BB W N
Hours since randomization

Fig.2 (a) selective head cooling group [Mean (—) rectal, (- - -) surface and (- —) scalp temperature] and (b) whole-body cooling group [Mean (—)
rectal, and (- —) surface temperature].
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Hipotermiyan etkiler

Outcome Number of Relative risk Relative risk
studies / number
of participants
Arrythmia S / 806 4.08 (1.55, 10.74) -
Hypotension 8/1108 1.03(0.93,1.13)
Coagulopathy 7/1114 0.96 (0.80, 1.15)
Thrombocytopenia 4/638 1.28 (1.07, 1.52) o
Seizure after enrolment 8/1102 0.96 (0.86, 1.06)
Renal failure 5/310 0.95 (0.53,1.70)
Hepatic side effects S /678 0.85 (0.69, 1.04) —
Infection 7 /544 0.86 (0.40, 1.88) d
Pulmonary hypertension S /636 1.36 (0.95, 1.96) bt
0.5 1 15 S
Normothermia Hypothermia

Fig 4. Safety outcomes.

Fuat Emre Canpolat



3

Demirel G, Celik IH, Canpolat FE et al Arch Dis Child Fetal Neonatal Ed 2013;98:F150-F151

Fuat Emre Canpolat




Kombinasyortedavilen hipoterminin

NOor opr o etednearttyiornanid?i | 1 r
VGiuncel hi pot er mi proto
opti muma yaki n ancak f
VHpotermi tedavisinin Db
Kombi nasyonl ar | mant 1 K
VHI potermi standart Dbak
potansivyel tedavi sece

olarak denenmesi gerekiyor

Fuat Emre Canpolat



Pre-synaptic i x\o*" °\\"’

° ‘ I(((l

\'\‘! R

”(‘,l
el
. w <P Endonucleages
f ﬁ
&

Mitochondrion

Pluronics

/

) nNOS
Xenon *  gGiycine Inhibitors
Lipid % :
Peroxidation 3% Melatonin, EPOONOO

Pluronics &




Hi pot er mi altéen tedavi

tedaviye 1 htiya-

Erkenfazlar D Sfezlar
| vy &analb | o :KXanpn - b | NPiefitrdsyone
(Toby-Xe,CoolXenon3Mg 19 y
(Mageoo) V| NP GahBldriA |

AntioksidanlarAllopurinol, 2-

Iminobiotin, indometazin
Antiinflamatuvar ajanlar.

Eritropoetin

Eritropoetin, melatonin, . N& NFSL G 1 NI S NAR
ibuprofen
Antiapoptotikler NFkappa B Kolktcr e

Fuat Emre Canpolat



Magnezyum vehipotermi

ORIGINAL ARTICLE )»»

Multicenter Randomized Controlled Trial of Therapeutic
Hypothermia Plus Magnesium Sulfate Versus Therapeutic
Hypothermia Plus Placebo in the Management of

Term and Near-term Infants with Hypoxic Ischemic
Encephalopathy (The Mag Cool Study): A Pilot Study

Sajjad Ur Rahman, Fuat Emre Canpolat’, Mehmet Yekta Oncel’, Abdurrahman Evli', Ugur Dilmen', Hussain Parappil, Jasim Anabrees®,
Khalid Hassan®, Mohammed Khashaba®, Islam Ayman Noor?, Lucy Chai See Lum?, Anis Siham®, Melek AkarS, Heybet Tuzun®,

Aiman Rahmani®, Moghis Rahman®, Lina Haboub, Mohammed Rijims, Rohana Jaafar”, Lai Yin Key", Mohammad Tagin®,

on behalf of the Mag Cool Study Group®

NICU Women's Hospital, Harmod Medical Corporation, Doha, Qatar, 'Zekai Tahir Burak Maternity Teaching Hospital, Ankara, *Diyarbakir Children Hospital,
Diyarbakir, Turkey, ‘Neonatal Care, Arrayan Hospital, Sulaiman Al Habib Medical Group, Riyadh, Saudi Arabin, "Mansoura Uniwersity Children’s Hospital,
Mansoura, Egypt, Universiti Malaya Medical Center, Universiti Eebangsaan Malaysia, Kuala Lumpur, Malaysio, “Tawam Hospital, Abu Dhabi, United Arab
Emirates, "Worién's Hospital, Winnipeg, MB, Canada
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Meloni BP, Knuckey NW. Magnesium may provide further benefit to hypothermia

Fuat Emre Canpolat following perinatal asphyxia encephalopathy.
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