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Perinatal asfyxi

= 1-2 barn/1000 HIE Mortalitet | Motoriska
= 0.5-1/1000 moderate-severe handikap
HIE
Mattlig 10% 30%
Svar 60% 30-40%
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Kan optimal behandling férbdttra prognos?

= Normoventilation (PaCO, 5.5- 8 kPa)
= Normoxi (PaO, 7-9 kPa)

= Normalt blodtryck (>35-40 mm Hg)

= B-glukos >2.6 mmol/L

= Tidig krampbehandling

= Normotermi (36.5-37.5 C)

[ NEUROPROTEKTION }

= Fria syreradikaler (t.ex. allopurinol

= |Intracellulart calcium (calciumkanal-blockerare)
= Glutamatantagonister, (Mg 2*)

= Apoptos (hypotermi)

= |nflammation

= Tillvaxtfaktorer (EPO, IGF1)

= Oxidativ stress (FiO2 0,21)

= Krampbehandling




Mechanism of cellinjury | Pathway or condition influenced by | Clinical studies. Protective Institutet
treatment effect
Programmed cell death, Caspase activation Hypothermia Edwards BMJ 2010 +
Apoptosis
Inflammetory second Cytokines e.g. interleukin ILs Hypothermia +
messenger activation
Oxidative stress 02> hypoxanthine release Room air vs 100% ox Saugstad 2009 +
Free radical release
NO Hypothermia +
Xantine oxidase Allopurinol Benders Archives2008 A
Excitatory amino acid Glutamate/ HT -
release NMDA eceptor inhibitor Animal exp +
HT induction Magnesium Pilot +
Magnesium RCT Bhat Pediatics 2009 A+
Xenon animal/RCT s

‘Thoresen Stroke 2009

Ca 2+ influx > cell Ca 2+ blocker[125] -
membrane injury Bumetanide/ NEMO k4
IschemialReperfusion Fe 2+ scavenger Erythropoietin EPO Zhu Peditrics 2009 | +/*

Cytotoxic edema Reduce cerebral edema Mannitol [129]
Dexamethasone [129, 130]

SHC - cooling cap, Thoresen M, Clinics in Perinatology, Dec 2008,
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WEC - cooling bodywrap n=§
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Fig 1| Forest plot of the effect of ic hypothermia compared with standard care
i@ on death or d [eventsToAIl infants randomly assigned to either study Fig 2 | Forest plot of the effect of therapeutic hypathermia compared with dard care
arm were inclu n El-Haenszel fixed effects model was used to

calculate risk ratios and 95% confidence intervals. Test for heterogeneity: x'=0.82, degrees of
freedom=2 (P=0.66); I=0%. Test for overall effect: 7=3.03 (P=0.002). Studies shown are the
Total Body Hypothermia (TOBY) trial,* the National Institute of Child Health and Human

Development (NICHD) trial,* and the CoolCap trial*
BMJ 2010;340:c363
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(normothermia) on survival with normal neurological function ("events’). All infants randomly
Mattlig HT i 72 timmar efter forlossningsasfyxi minskar hjarnskadan,
forbattrar motoriska och kognitiva funktioner och &r saker.
Fordubblar chansen till frisk dverlevnad.

BLFs kriterier for kylbehandling

A. Over v 36+0 med minst ett av féljande fyra kriterier &r
uppfylit:
Apgar <5 vid 10 minuter.
Péagaende HLR vid 10 minuters alder.
pH < 7,0/ BE < -16 forsta 60 minuterna

B. Anfall ("kramper”) eller tecken p& mattlig till svar
encefalopati vilket har definieras av:
- forandrad vakenhetsgrad (letargi, stupor eller koma), OCH
- forandrad tonus; hypoton, helt slapp eller opistotonus, OCH
- paverkan pa primitiva reflexer ( svag eller avsaknad av
sugreflex /mororeflex ).
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Nedkylning protokoll

= Kylning sé fort vi kan, senast 6 tim

= Mal temperaturen 33,5 grader C (mellan 33 och 34 grader)
= 72 timmar

= Langsam uppvarmning (minst 12 timmar)
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Kylbehandling i Sverige
Nationellt register 2007-2009

= 188 HT behandlade barn

= 2007: 0.36 (range 0-0.9) (39/108.000)
= 2008: 0.64 (range 0-0,9) (71/110.000)
= 2009: 0.67 (range 0-0.9) (78/115.000)

= Dec 2006- April 2008 2009 Jun;98(6):942-6
= Forlossningar 40,350

= 37 barn upfyllde B-krit

= 34 HT behandlade

= Median tid for start av passiv

Passive induction of hypothermia during transport of asphy
a risk of excessive cooling

ot Halbary' !, Liras O, Mares iy, Igel s, Mot S s el e

ACTA PAEDIATRICA

kylning 2.5 timmar

= 1ECMO = 6 barn passivt kylda fore 1
= 20iNO timmes alder
= 10 % Mortalite — OBS! Mycket lagre an tidigare rapporterat.
= 2 allvarliga arrytmier - lidokain
a7
I » o . 8
Temperatur vid ankomst £5, ¢ 4 o
| * i *
) *
350-37.0°C 331-350°C  <33°C Total EE 2t
EEZ: o Y =081, p<0.001
n 8 4 6 18 3 ?
Passive cooling started in DR 0 1 5 3 i Hi————
Outdoor temp. <10°C at transport 5 2 5 12 ] )
Outdoor temp. <0°C at transport. 2 1 1 4 A ' 2 i * . o
Birth weight <3.5 kg 4 4 8 Postnatal age at start of passive cooling
Birth weight =3.5 kg 4 4 2 10 * HIE 3
Ventilated during transport 2 0 0 6 ~N Birthweight < 3.5 kg
HIE moderate-to-severe 6 2 @ 14
Mortality ! 0 @ 3 ’ Birthweight > 3.5 kg
HIE = hypoxic~ischaemic encephalopathy. 2009 Jun;98(6):942-6

The prognostic value of early aEEG in asphyxiated infants undergoing
systemic hypothermia treatment ¥E

& Hallery fheubou halberg ki, K Commmane’, M Rastoce™, M Shennoa™
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Prognos instrument- aEEG
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Magnesiim Sulfate in Severe Perimatal Asphysia: A Ranamized,
Placeba-Caontrofled Trial
Ahmad Charoo, Javeed Igbal Bhat, Sheikh Munkitag
i and Masood-u Mufti
angimlly publish

Musbitaq Ahmad Bhat
Ahumad,
Pediatrics 20

ar
anlme Apr 6,

= 40 fullgdngna asfyktiska barn; placebo kontrollerad studie.

= 3 doser av magnesium sulfat infusion; 250 mg/kg per dos) eller 3 doser of
NaCl. 1x1 (3x24)

= Behandlings gruppen: moderat HIE 35% (7 av 20) svar HIE; 65% (13 av
20)

= Vid utskrivning: 22% (4 av 18) i beh. gruppen hade neurologiska
abnormalitet, jamfort med 56% (10 of 18) i placebo gruppen.

= Konklusion: "Good short-term outcomes at discharge occurred for 77% of
the patients in the treatment group, compared with 37% of the patients in
the placebo group.”
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Erythropoieti P Ni logic Outcomes in Newborns With
Hypoxic-Ischemic Encephalopathy
Zlm, Wenging Kan 1 X, Xiuyong Cheng, Zhan Zhang. Liting Jia,

simbruner. Klas Blomgren and Xiaoyang

W

Pediarics 2009:124:e218-e226: originally published online Jul 27, 2009;

«167 fullgdngna barn: moderate/svar HIE.

«Erythropoietin (N = 83) 300 U/kg (N = 52) or 500 U/kg (N = 31),
*Recombinant human erythropoietin, v.a.d. i 2veckor imom < 48 timmar efter
fodelse

«Dad eller moderate/svar neurohandikap: 35 (43.8%) av 80 i kontroll gruppen;
18 (24.6%) av 73 i erythropoietin gruppen (P = .017) vid 18 manaders alder.
*Subgrupp analys visade effekt endast vid moderate HIE (P = .001)

«Konklusion: "Repeated, low-dose, recombinant human erythropoietin
treatment reduced the risk of disability for infants with moderate HIE,
without apparent ’side effects.

Zhu et al. Pediatrics 2009;124:0218-6226
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Erythropoietin Improved Neurologic Outcomes in
Newborns With Hypoxic-lschemic Encephalapathy
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TABLE 4 Outcomes at 18 Months of Age for Erythropeietin and Cornt

N (%) Relative Risk 3
(85% Conence Interval

Erytnropaietin Control
= TH N = B0

Frimary sutcome

Datn w13 14 P aEs o >
<TEEability 15701214y 3176 (402 0.53 036095 I3
Secondary oulGome

tTOF disability 1873 (248 B5/30 438 062 (041-034)

AT T8 (32 076 40 080 76}
= 8131 R H .
I
L]
048
108
183
Corebral palsy s
Modarate HIE :a
Severe HIE 153
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Nenon and Hypothermila Comblne Additively, Offering
Long-Term Functional and Histopathologic Neuroprotection
Alter Neonatal Hypoxla/lschemia
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Xenon — NMDA antagonist
Addidativ effekt HT
Reducerar skade utbredning
-Ratta, Gris

-UCL/Imperial College planerar
Klinisk studie
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A Closed-Circuit Neonatal Xenon Delivery System:
A Technical and Practical Neuroprotection Feasibility
Study in Newbomn Pigs .ooimimae

Marianre Thoresn, MDD, P
FRCPCH®

Catherine I Hobbs, IHD*
Kristian Aquilina, FRCS®
Xim Liu, D™

fotn Dhngley, MIH

N
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Cochrane Report: Neonatal Seizures

Conclusion:
Little evidence from randomised trials to support the use of
any AED currently in use in the neonatal period

No recommendation can be made regarding choice of AED
based on available data

Booth and Evans 2004 (Cochrane Database Syst Rev)
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NEMO 1 - fas I/lla:

*Farmakokinetisk, sakerhets och dos studie av bumetanide.
Behandling av neonatala kramper som ej svarar pa Fenobarbital
*Optimal dos av bumetanid som antiepileptiskt lakemedel vid
neonatala kramper.

NEMO 2 - Fas I1b/Ill,

*RCT, placebo-kontrollerad, dubbel-blind, klinisk studie.
*Evaluera effekt och sékerhet av Bumetanid.
+Lang tids uppféljning.

ohlnl._tn: P [ 4 : I?ollg BN
*HIE och HT L e
*Kramper ) MW =
*Fenobarbital oo - 6B
*Bumetanide il

WwWW.nemo-europe.com
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