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Fogalmak
AAsphyxia = fullad8s, pul zus
APjsz¢glottkori asphyxia, szg¢
AEncephal opathi a = agyi mTk
AHypoxi 8s ischaemi 8s encepha

Asphyxia csoportos2t8sa:
A Intrauterin

A Intrapartum

A Postpartum
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MIi nden nor m8l|l i1 s sz¢l
val ami |l yen fok%¥ o0X

Mi |l yen ar 8ny¥ Magyaror sz8gol
Honnan tudhatjuk a sz¢l Rsz

Fejlett orsz8gokban a s%W yos perinat

1-2/ 1000 sz¢l ®s
Fejl RAR orsz8g-@aRbenrek®kkBEBs behet.
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wSz(,l ®si asphyrxrina kmizaet t
(PI C adat 809 s 2005
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ASz¢|l Rszobai ®l eszt ®mnkezelt2500
Va szl ottek k°9zott: 21% - 471

APostasphyxia diagn- z1D,8% - 240

A90-100000 ®l veszgl ®srev
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> Sz¢l ®s i asphyxi a kot

AA korasz¢l°otts®g (<3I% h®t)
n°vekszi k.

AMortalit8s, morbidit8s gesz
ars8snyos

AKedvezRtlen neurol -giai kim
42%

Al VH, PVL, feh®r &8l 1l om8ny k§&r
AAz idegrendszer f ej42Rd@s@RN e
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a&,@gz A hyposichaemli 8s ence
szl ®szetil t2pu
Akut

A HIE + abruptio
AHIE + traum8s megsz¢l et ®s (el h¥az - ©

Vegyes

A HIE + diabetes fetopathia

AHIE + gyull ad§s -finisiishor i oamni oni t i
A HE+F-M transzf Y%zi- ; magzati an®mi

Kr - ni kus progressz?2y

A HI E + bohzadary ®r ®s
AHIE + k°ld°kzsin-r anom§l i a
AHIE + kr-nikus magzati hypoxi a G
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1&,@’”&% A HI E neonatol - gl al
AHI E kies®si tTnetekkel

AHIE izgalmi t¢netekkel

AHIE + s¥% yos hypoxi §8s MOF
AHIE + enyhe hypox8s MOF
AHIE + kering®si el ®gtel ens®
AHIE + relative magas Vv®rnyo
AHIE + komoly | ®gz®s zavar
AHIE + kifejezett sziszt®mS§8s
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=%¢ Asphyxi 8ra hajl amos?2:

1769

A Anyai ®I et k or. Anyaglgronwgphilia - K-ros magza
A Rossz szoci §l.iGY tlellyd& s . Chorioamnionitis
A Neurol -giai anRainzgmisri gy bAnkagls®lgszas
A MeddRs ®g kezel Rieeclampsia ) . STr T meconi
A Kor8bbi neonatlshgrsterhess®gV8kuum/ fog-
hal 81 o0z § s . Kromosz-ma . Cltal 8nos a
rendel |l eness®ygeer gRs sect
Fejl Rd®s i . Pl acenta | e
rendel l eness®g°l d°kzsin-
IUGR . Uterus ruptura
Trauma . Anyali Ssz2vm
Farf ekv®s - Magzat.i Ki v
V®r z®s
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Eszm®l etl en, gyenge, apno®s,
10 perces Apgar ® r t G® k@agy
10 perces korbbh® m@gzt e tva@s |
é é
1. ® et -r8ban v®gzett Vv®rgsg8za
pH O 7vag9 BBE -1»Bill.l akt 8§t O 1

Kol doekzsin-r art®r
16. ®let-ra HIE t¢net®i perces apgopg O 32

AK-ros neurol -gia

lBokszervi el ®gt el e
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%%\&?é% Asphyxia krit®riun
TOBY ACOG
Geszt8§cOD-36kor Kol dok art®ria pH

| | Apgar 5 va®y 3k®sRbD

Akr|t®r|u\m0k: K- ros neuro|.giai
Apgar 10 O 5 Sokszervi kS8rosods§
10 perces korban | ® egeztet ®s i I g®ny
El sR 60 percben b8§rmilyen pH < 7,00

ElI'sR 60 percbenil6b&rmil yen BE O

_ _ MTszeres eredm®nye
Bkrit®ri umok: g°rcs ¥gpdy

k°®zepes/ s¥%%l yos HIE ygr

_Tudatzavar
Abnorm8li s t- -nus ;
Abnormslis reflexek ICPkialakul-e?
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2., 1769 * ié Study / Guideline | Apgar1 Apgar5 min Apgar | pH BE lactate Mech. Resusci-
min 10 min Vent tation
(min)
Jacobs 2003 <=5 <71 <-12
Akisu 2003 <6 (mean, SD: <7.1(mean, SD: TG17.03,0.1; <-10 (mean, SD:
TG1%4.1,1; TG27.02,0.1) TG1-15.3,8; TG2
TG24.3,1) 14.2,10.2)
Cool Cap Study <5 <-16 > 10 min
2005
Eicher 2005 (Mean, SD: 5, 2) | <5 <7 (mean, SD: 6.95,0.19; 6.96, <-16 (mean, SD: -18, >5min
0.23) 8.3;-16,7.5)
Gunn 1998 <6 (mean, SD: <7.09 (mean, SD: CG*6.79, 0.25;
CGP45,2; TG TG®6.98,0.21;6.93,0.11)
4.7,2;TG6.0,
1)
ICE Study <5 <7 (mean, SD: 6.9, 0.2) <-12 >10
Lin 2006 <6 <71 >15
Neo.nEURO Study (mean, SD: CG | <5 <7 (mean, SD: CG6.9,0.2; TG <-16 (mean, SD: CG >10
2010 34,24, TG3.2, 6.9,0.2) 19.5,6.8;, TG 19.4,
2.4) 6.2)
NICHD Study 2005 <7,ifnobloodgasorpH7.01to | <-16 (mean, SD: 20.6,

7.150r BE 10 to 15.9 additional 7.5;17.5,7.7)
criteria required; (mean, SD: TGa
6.8,0.2; TGb6.9,0.2)

Shankaran 2002 <7,pH7.01to 7.150r BE10to <-16 (mean, SD: TG1
15.9 additional criteria required; 16.2,7.8, TG215.9,
(mean, SD: TG16.94, 02; TG2 6.7, TG316.1,7.5;

6.95,0.2) TG4 16.0,7.0)
TOBY Study 2009 <5 <7 (mean, SD: 6.9, 0.2) <-16 >10
Zhou 2010 <3 <5 <7 <-16 yes >5min
Guidelines Swiss <7 and Sarnat II-11 <-16
Society of
Neonatology
Guidelines Bern <6 <6 <7 and Sarnat lI-lll <(12)16 >(5)10
University Hospital min
Pediatric ICU

3TG: Trial Group.
®CG: Control Group

doi:10.1371/journal.pone.0170691.t001
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Kel d°kzsin-r pkF

The relationship between umbilical cord arterial pH and serious adverse neonatal outcom: analy:
of 51,519 consecutive validated samphah P, Emary K, Impey L. BJOG. 2012 Jun;119(7):824

Encephal ¢ 27
®s pH
4 12 50% 13.16%
Kel d°k zsi-7r, 10.53%
s¥%l yos enceph e
PIC felv®t el, k0 I -
sl yos encephal\= l_

Cord gas arterial pH groups

Figure 3. Percentage of all cases with encephalopathy with seizures or
death in each arterial pH group.
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= Encephal opati a kIl
Tudat-, eszm®l ditet 2@gviaal, stupor, k-m
- megsz¢l et ®skor ki fejezett, majd

| z 0o mt -zavars
- hypo-hypert: - ni a

K-ros reflexek, 1i1rritabalit$8gs
- cs8mcsog8s, v®gtagi automati zmuso

G%r cs©k
- kezdet 1871 2 4 . - r a, mi n ®| kor 8bban, ann
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Encephal opati a kIl
Sarnat and Sarnat st8diumok
Mild HIE (I) Moderate HIE (II) | Severe HIE (IH)
Level of Hyperalert Lethargic Stuporose
CONSCIOUSNess
Muscle tone Normal Mild hypotonia Flaccid
Complex reflexes
Suck Normal/Weak Weak/Absent Absent
Moro Strong Weak/Incomplete | Absent
Seizures Absent Common Frequent/difficult
to control

Arch Neurol. 1976 Oct;33(10):696-705. Neonatal encephalopathy following fetal distress.
A clinical and electroencephalographic study. Sarnat HB, Sarnat MS.
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Voltage classification

aEEG trace 6cm/hour

Pattern classification

Normal Trace

Trace

Abnormal

Normal | CNV =
lower margin >5pV 5
upper margin Continuous =
>10pV Normal Voltage
100 5
25 DNV 2
10
Moderately 5 1 Discontinuous
abnormal 0 Normal Voltage
. 100 = ™ T
lower margin s5uV ol ' BS
3P U PR ARG I 8] | B 2 S e Y THES TR
5 !‘é-:;ég.é«’ 245 e % ! 1";:5"_! N 24342 Burst §
0 ' = e Suppression |
LV
Severely abnormal Low Voltage .
S
lower margin <5V | 6 B
upper margin <10pVv . FT
15 .: Flat Trace
o FT L (isoelectric)
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a) i1zol 81t g°rcs 5 B
b) 1 sm®t |l RdR g°rcs)'-;',.. |
) st8tusz epl epti cus [MIMETFITE

Amplitude-integrated
electroencephalography for seizure

detection in newborn infants. c) ~
He |l | sWest&sin . = 4 u;, e —
Semin Fetal Neonatal Med. 2018 Jun;23(3):175-182. doi: f
10.1016/j.siny.2018.02.003. Epub 2018 Feb 13. Review.
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Az asphyxia patomechanizmusa

AV®agy g8t s®r ¢l ®s

A Praesynapticus glutam8ts zi nt e ki kn Rmek
aktivsgci

ASzabadgy°kk®pzRd®s
AGyul |l ad8sos folyamatok ®s
A Apopt- B i

www.usn.hu



s1s
el

'.u“'"‘&

Az asphyxia patomechanizmusa

Baseline HI Resus Latent phase

~1 to 6-24h

Secondary energy failure, ~6-24h to days

Secondary phase Tertiary phase

weeks to years
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Hyperperfusion Normalisation

Partial recovery

Deteriorating mitochondrial function Rersisting/brainlaole Slkalosis

Brain cell proliferation &
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Agy: 15% 1 zol 81t agyk8rsosod§8s
T¢dR: MAS, Pul mon8li s hypertoni a
Sz2v:Myocardi 8l i s i schaemia, vezet®
Vese: Oligo-anuria, hematuria

lonok: Hyponatr ®&mi a, S| ADH
CsontMagWRast v°o°ro°sv~e®rtestek, thromb
M8 : Emel kedett m8j funkci - -s ®rt ®Kk
Cukor: Hypogl i k®mi a
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ANMDA recept. g8tANOk anXemom) st §K

ASzabadgy®°k f og: kALdgzerdidbkopur i nol )

ACS8l cium csatorbalNBiveklkdl®sk fakt or

Avas kel 8tor ok ACytokinek
AAnti-inflammatorikus szerek Almmunsupressiv szerek
AAnti-apoptotikus szerek Mg
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