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A=

FEGAZEEIZ T > [ HiGh S S MERS e (Hypoxic-ischemic encephalopathy) [
SEPRAEE A FUEE By 31 1000™ ¢ BRI MRS R SR 5 [FEHT AR SEAE T Rk A MR
AT SER AT 1 R R SR A -

AKX AEBHIHES &5 New York-Presbyterian Morgan Stanley Children's Hospital
(Columbia University) #1 New York-Presbyterian Phyllis and David Komansky Center for
Children's Health(Weill Cornell Medical Center) 5z Johns Hopkins Hospital(JHH) /Y
Bloomberg Children’s Center £1 Johns Hopkins Medical Institutes (JHMI) -

FETGEERY H /Y5 H RiSEE 5 E i R s AR S E I8 s 5 T S (5 i
Z 2 MEEHE T 2((20 aEEG (amplitude-integrated EEG - i ==Y () - s
(cerebral oximetry) (Near Infrared Spectroscopy #T4T4MCEEFR(NIRS)) M ASi4H 4% 2 B
% (Brain Tissue Oxygen Monitoring System)Z5) iz e #2 HERARE =, -

552 New York Mount Sinai Hospital /#3 Hess Center 5z Kennedy Krieger Institute >~
Clinical Neurophysiology Laboratory (& RS 4% 4E 3 B g =) ~ Kirby Center A1 Hugo W.
Moser Research Institute £:5/;LIRG R0 KITIECRE2AR BB 75 (B4 FH R BB 1 K D RE 4R
TRige %) DR AN /K Y B saa T B S M Tt S 1
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FEFASEZ b - FE RS ERESE (Hypoxic-ischemic encephalopathy) ()
SEPIRAEE A FUEE By 31 1000™ ¢ BRI MRS P SR 5 R AR SEAE T Rk A MRS
AP BN PR B R IR« Al ke s e 5 25 By H RiA AR B i S B B iR B IR
WFEAVE SRR -

ARIHEERY H BY/Z5E H iS5 57 B3 E BRI DL B S NEE e 5 R S 5
Z ARG 7 20U e B IR = -

3SR ST L USR8 R 2SR B2 A R I 58 (B MH RH BB A1 R D RE MR & 52
L) LR A TR B s EE T Bl S M e S F -
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a.

- iR

PEAT F 2y B2 b B BRI TR B R Ry I SR E2 AR BRI 75
REEEMERR
New York-Presbyterian (NYP) Hospitals Yy Morgan Stanley Children's Hospital
(Columbia University)

Morgan Stanley Children's Hospital £ Columbia University [{f:% A2 EE T - #i4:
5L IIEESR 55 (neonatal intensive care nursery » NICN)ZL 75 f£ - 5172 Morgan Stanley
Children's Hospital = %ZPRE5{" FH 7 525 A Sl MR 2 A8 i g B 2 2 SRR
% > 41455748 (- BA (Continue Positive Airway Pressure, CPAP) » =52 % (high Frequency
Oscillations) i sg 1R, » DL B Bh AR A& M 22 A B &9 (Surfactant replacement
therapy) ~ —&E& W A &% (Inhaled Nitric Oxide Therapy, iNO) k #&4M#& & & il
(Extra-Corporeal Membrane Oxygenation, ECMO)ZER{EFT -

Morgan Stanley Children's Hospital E& Weil Cornell Medical College -2 Komansky
Center [5] /5 New York Presbyterian Hospitals #5 % Wi & &7 DU 4 BEES 4 Al (selective
head cooling) f{t &% (therapeutic hypothermia)fy 777455 a) -

Morgan Stanley Children's Hospital DI 786 B8 i ke 50 KM Lol s s B -1l
4 FEBGEBIAR > BiNA 3 (I MERSINEFE WA » & RREER ALE
R & PR A R E M ERT = EE - (8 S iRRE =R ss % - (E RS MR A &
flo » HASER AR EARIMEE S8k o) 2885 » WAEFIUR AR A
BRI MER A TERX -

NewYork-Presbyterian (NYP) Phyllis and David Komansky Center for Children's
Health(Weill Cornell Medical Center)

[5] £ New York-Presbyterian Hospitals #& %~ Komansky Center » #r4:= 5 hIEE SR
F=(neonatal intensive care nursery » NICN)#E: 50 R » ¥4 5L IEESR &= £+ Professor
Jeffrey Michael Perlman B 52 4= 5 2 (2K £ - AHEY Morgan Stanley Children's
Hospital -t He:22 % Wi iz [N L 9815 1 1% (post-cardiac arrest) (s I & f=2 MEHA H0 /2 Al 2
B BRI 2 BRI B AR 2 Al B AR 5 2 1% (post-asphyxia) i {EEH D24l «
Professor  Perlman [ T {{cEe 40 E 4 4ll5 1 E(Cool Cap Trials)sh » S5 AIRIEEE S
F BB Y e B e T (3 A midazolam 48 ok 56 L 8 B 4T4 208 (burst suppression
pattern) o HHFe{% S IR EMEERABHER 6 pR(ENE ~ 20515E) Dl T FLEREER -
FHIEE ; ZHI - 55 Komansky Center 7 5 E RS HIMIIRE E4 - WAEEHEE
FHRE | EEE R e KM eGSR S B 2 flo & I -

Johns Hopkins Hospital (JHH) HY Bloomberg Children’s Center (f{f$% b)
Johns Hopkins Hospital (JHH) Bloomberg Children’s Center jAEFEERH » FiE

HEES% 5= (Pediatric Intensive Care Unit, PICU)3: 45 FR Rz A= 5 hEE 5% 5= (neonatal
intensive care nursery » NICN)4L 50 f£ ; Eid New York-Preshyterian Hospitals A~ [&] A&

2



HRPR B R M1 B A 5  PICU Hig—ypi PR & AI/E il oA o B B 2 4R (P 8%
¢) s NICU Hhig—i 5 R —m B A A CRESE AR SRR (8% d) o FHER New
York-Presbyterian Hospitals >~ %2 ME 5 55 4l > JHH 4 5L Fl Dr. Frances
Northington {5 F 4 & /4 4fl(whole body cooling) > J& #5125 (National Institute of Child
Health and Human Development (NICHD) trials) - fE#E(EHART T8 T 2 (1< B8
4z 5d (asphyxiated neonates)##+z 4= & /44 (NICHD trials) (fff## d) - BERFAIAYZ S
8 2 s Fr e s (PICUCHEIU)EC NICNGE 71)) B A= 5 R E&fili(neonatologists) 2
B iE BEEABEH(critical care specialists)¥) » E5 @i =5 52 {5 B B2 B2 fifi(radiologists) 5z /N5,
FHECHL B Eli (pediatric neurologists) ke s FH Al 2 B i - 1 [ HHEES T8 8 2 HERBRUT /A K

3 -

. BRI RIS
. DhREMERG RS R ASE (Functional Magnetic Resonance Imaging (MRI) Studies) (i
% )

I EDRE MR G2 sE A BER - &3k % New York Mount Sinai Hospital £y
Hess Center J7 Kennedy Krieger Institute - Kirby Center #HEEH 30 K T35 » B
TR AT /KA s T B B S M FE I S R AR R - SRR 0 B 7 Tesla fi
PRI S > Mount Sinai Hospital /1 Hess Center 5 5Tk 1E T B S ET w2
(Magnetic Resonance Positron Emission Tomography, MR-PET) k. fii#ix B¢ U ST
f% H (Magnetic Resonance Single-Photon Emission Computed Tomography,
MR-SPECT)z% f At IR E SR sh v es (MR compatible liquid crystal display(LCD))
Je H #5(goggles) AFZhRE MR IE 82T < 00T < WY centers B A RZIRAE & S FHHRE
BEAL LA (MR compatible ERP systems) 5z i IRFH S IEER IEHE 248 (MR eye tracking
systems) LAFIBH 5T 5 [F]HF 5 BE MR P 2 2 i 9 B SE A4 FH A BRI b FU BIR B AE it F
fln < BRI -

. BAERE B 5T (Event—related potentials (ERPs) Studies)

FHR TR G S T AHRBI (L 2 B9 » HE1T 2 KKI(Kennedy Krieger Institute) [
PR 4% A= $H & B == (Clinical Neurophysiology Laboratory)EiH. 3 {F Dr. Joshua Ewen
& e B HBA AL TE Z T BRI > SRR KETam AR Z & 1F -

. LR {RZEFFE(Neuroprotection studies)

[:17% Johns Hopkins Medical Institutes &= %M1 Professor Michael Johnston {77
B > R BT ek (R ZE - Professor Johnston £52% Hugo W. Moser Research
Institute 1y Dr. Ali Fatemi 5, Dr.Sujatha Kannan $52& & Bl EET5m H g FIprE S
53 R S (R A 2 R (A0 Bzt (animal models) - 728 o FBHS 2 (1 B (L
(periventricular leukomalacia) » 2K filr 2 €477, &% (nanotechnology for drug delivery)

F) RSB ERE -
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1. HEEER R

TEEE B IR - 9 BRI R A RE T E KRR ERE R - AR R EHF

rh DAY B o M B R el (RS o s B R (B 8% 9) $9ps B8 35 A5 (8 H DUBE R 45 FOm B TR

e R E L - SR HED i 8 & B (cerebral oximetry) o] FAT 414 M ERE & (Near-

Infrared Spectroscopy(NIRS)([ff 5 h) sz [ 4H 45 1 48 5 1 425 (Brain Tissue Oxygen

Monitoring System)(ffft i) - FTALIMEEEHEE DU AT U SR A SR T MRS

%~ gl G (traumatic brain injury) ~ B2 #GS ME A & 1l0(ECMO) S Lol T-la &

(post-operation cardiac)Z#ips B IFASAH AR ERE 2 Bl - 55 JHH {3 HRSAH 4RI A B

A (Licox Brain Tissue Oxygen Monitoring System) » [H A 35 [T &8 & B R 35 48 fHak A

FHRCE NS P9 ER B HIZS (intracranial pressure(ICP)monitor) i [EIHF & A  B& 0N E E

R ] R PR B TR e U T B L DU E (R RSN R IS B s G b AR R T a e T

=

=]

2. LR P FERE A2 E (manuals, protocols, guideline flowcharts) (Ffi$% j)

FEMRERAS R (NYP f JHH) $1 & AT LTI S A6 ROz e DA &
BN BERIREEH > 40 NYP Z S SRR AR B b i A EOR RO ATE Y B4 therapeutic
hypothermia for post cardiac arrest patient ~ Cool-Cap system -~ Intravascular temperature
management: Thermogard — Alsius system ~ Arctic Sun Temperature management system
Protocol and Procedure L1 5% bedside shivering assessment scale(BSAS)%: ; [fj JHH /Y
1% A (k3= it 5 Hypothermia Protocol - brain Tissue Oxygenation Monitoring
interdisciplinary guideline ~ NIRS ~ Cerebral oximetry kz Brain Tissue oxygenation
Optimization Guideline Flowchart 55 - i5 tbF-{i} R F5 7 SR iR B A B B A 2 FfE
REALAAR LU D 38R S R TR IR HH & e B -

3. BREEE1E 28 medical calculators

> New York-Presbyterian Hospitals /) Morgan Stanley Children's Hospital 2
NICN - FArs R IESTH AR SRR E T RS EEY B & M AsEE B 1SR/ N
e RS DL B ¥ 58 7 2 #k(neonatal intensive care unit calculator) - 5575 RaakcE
FiF 2~ ZRcEEYkE (emergency medication box) » A7 dopamine ~ atropine ~ Sodium
Bicarbonate ~ epinephrine ~ 0.9% N/S - S{H % T.EF5(intubation box) » NHEEE
T H KL crown-heel length FHEIHEFE 2 FiE - FofF Morgan Stanley Children's
Hospital 2 NICN HAfH] & 28 2125 2k (Cardiopulmonary Resuscitation) » {Fi2flE 2
B RREAE S NEL - ERCAFETF=BEEYEIE R e BEEYfE - =
B FEH N B A PRERAE (I ol EEY) - [ RUBRE RS - 55 NYP 2 Cornell
center » H NICU k¢ PICU {558 EM R s FR Al & o8 FH LA b BEE2atHias -
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4. {E;E¥E % Therapeutic hypothermia (Whole body cooling (NICHD trials) vs Head

cooling (Cool Cap™ Trials) (fff$% k)
BERAERE Z T RESRAG A (NYP K JHH) tha] B HFHEORFATRIK " &5

A1 Whole body cooling (NICHD trials) v DL #8842 45544 Head cooling (Cool
Cap Trials) o DARCAS G W B PRI ERIRHAE TS & - 28 24l 28l
YIRS BE(E A% Cool Cap™ (' HL{3 A ¥ G2l T (T MRS R B R RAE (B 4
Al B A A T ERS I 4885 Al (cerebral oximetry, 3TAT4MYEYésE{# (Near- Infrared
Spectroscopy (NIRS)) ~ E47 =& EE & (conventional electroencephalography)al i s
(Gt A (AR B AR A5 52 2 Bk 158 (brain sonography)) - H i S2 B £ BT TE 0 LBk

{5 1197 B (52 (in-hospital) K [527Mout-of-hospital) JLipbE 1) ZERIRIITE > 254
Al =AY PICU post cardiac arrest patients °

5 EE&TE
A NYP 5¢ JHH » E—%F BRI RHE R \I/E**HE¥(U¥%’&/§J§EH5 it
HOREOTE ~ FEEAT - EEPREEED - %Eﬂﬁ tET) - AHEETE - FEWHEER S 2
BT A ETE S IR s DA s B 175 R (F i A

g~ R

1 jJ[I“T“ 5 RIS RS ThRE B S RS ER D S B BN DASE 5 B B A e -

2. FEHRABE AT ?DTETﬁﬁﬁiﬂﬁ&?E%&umﬁl A B B B IR LR
&LX/DZ//'%/E%& ERER(E i E i -

3. EEENIEER 5 AT HIET NICU/PICU calculators (A el d8y)7e ke dd'e TBAG - DUE
ﬁ%ﬁﬁ o R R PR

4. TEE/ME/E%H“%(E?H‘“HjJi[L%) Z REAERG A PReg SRS - FT AR e B A2 5

i K S ThRE S H(brain function monitor, amplitude-integrated EEG (RIS EL &5

E@ﬁﬁ, aEEG)) -

5. EERIIFER B gk o] IB &5 m e 77 TCDARE A 2 B v e B B 5 S S Rk S o
DA B IRt & 2 BT -

X]
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=3
a. New York-Presbyterian Hospitals (Cool Cap™, selective head cooling #8&fE[4:TE 554
Neonatal Intensive Care Nursery HERIEER B

b. Bloomberg Children’s Center (Johns Hopkins Hospital, JHH)




c.Bloomberg Children’s Center (THH) — Pediatric Intensive Care Unit 52 ZE/15&5% &

d. Bloomberg Children’s Center - Whole body cooling 4 5 /44l
(Neonatal Intensive Care Unit #r4: 5 IEETR )




e. Extracorporeal Membrane Oxygenation (ECMO) #84MESE &1l




f. Magnetic Resonance Imaging center #5210 (Hess Center and Kirby Center)

goggles(H #5)

MR Eye Tracking System Simulator(f&{E23)



g. Cerebral Function Monitor — amplitude integrated electroencephalogram (aEEG)
e % 5 i ER IR ]

CFM 6000(NYP) Brainz BRM3(JHH)

h. Near-Infrared Spectroscopy #T4L4 ML Cerebral oximetry [ # 1 4 & BaH =5

i. Brain Tissue Oxygen Monitoring System &4H 45 [ 58 55 I (25
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j- Manuals 7 Protocols fZ#E (L Tt K F5 5

NYP Manuals JHH Protocols

k. Therapeutic Hypothermia Protocols (&5 #4512 > bRl

Table 1: Proportion of Infants with Moderate and Severe Encephalopathy with
Primary Outcome of Death and Disability in the NICHD and Cool Cap Trials

Cooled Control
Death/disability Death/disability
MODERATE HIE
Whole body Hypothermia
NICHD trial (Shankaran 05) 32% 45%
Cool Cap trial (Wyatt 07) 45% 57%
SEVERE HIE
Whole body Hypothermia o o
NICHD trial (Shankaran 05) o B
Cool Cap trial (Wyatt 07) 70% 91%

In summary, cooling for 72 hours at a core temperature of > 33.5°C resulted in a death
or disability rate of 32 to 45% with moderate HIE and 70 to 72% with severe HIE.
Therefore the rate of death or disability continues to be high.
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BEICHEEA I Y 2 New York K2 Baltimore 7 B 9% A8 2 K W98 OB R 2
(CEIEANES P& it

T LT e 5= B B b nn R BT &Y Sl B B e 45 0% - FREGEH S5 70%
TEREPR B 22 K MR ER I ESN » TACSHEIR B FEFIEE S O IR YRR FE AT
DEEERA F AR 3E 7 FE -

TR S5 B bE nn R BRI 5 4 49 e B B e 42 SR Dr. Helen M. Towers ~ Dr.
Marianne Garland K, Dr. Ganga Krishnamurthy $5275 883 4= 5 BB rE A EE (LRSS ME SR &
iy S BEFE TR ER 2 AT) -

J&kZT NYP Komansky Center Professor Perlman 52875 e 42 14 0E SR /& Al (selective
head cooling) (T K 52 U2 Al B2 5 HH e g HUF T2 1B 5 -

J&iz# New York Mount Sinai Hospital 5 City University of New York(CUNY)HY Dr.
Jin Fan » AT 22:5]) Hess Center 7 fiZfiRigsZ 400 e CUNY 2 DhE MG &2 B e S
{EASA ReaTam -

[:17 7] 2 Johns Hopkins Medical Institutes 5 Bloomberg Children’s Center {EWT2E
fihg A 25 Professor Michael V. Johnston 7 & By 5z 274k -

J&i##f JHH Bloomberg Children’s Center ¥r4: 52} Dr. Frances Northington &%
Charlamaine Parkinson f5Z&E 525 5 4l(whole body cooling) > T 24 Fil EEE A
fiH - [Es# JHH Critical Care Medicine Dr. Sujatha Kannan $52Z& 5 Z fI1:E5% & 1 FLE EE
TERE(W ECMO Z)DLR ZFEESHI T E (4 aEEG ~ NIRS -~ Licox Brain Tissue Oxygen
Monitoring System) . i F Kz &t HEE -

J&khT Kennedy Krieger Institute Dr. Mary Leppert 52 = /& w52 5 N FE 2 982
B R ARECER R -

J&k5T Hugo W. Moser Research Institute F4 Dr. Ali Fatemi % Dr. Sujatha Kannan $54&
H A HEE IR 2 b 9T R i35 2 JaRERIg a0 Rk T (nanotechnology) 2 #1765 -

JEk a8 [E] Fy /N FRrHa& Rl EEEfEY  Clinical Neurophysiology Laboratory(KKI) = {+ Dr.
Joshua Ewen LUz Balaji Lakshmanan 5 &S5 HRBHEE (LB ST 2 ERF AT K am 1A
BRI FEA TR -

J&kz5t Kirby Center(KKI) Dr. Peter van Zijl ~ Dr. James Pekar }% Joe Gillen 747 Kirby
Center 7 32§ A5 B IR IR G s 75 2 T SERF#T -

B 1% RN SRz 2E 18 1 R HoAth Hopkins JAAZ ~ /NSHEBEC AR Z ATEBIMZEE
BN A B BN R B e iy ST FRr s mT A B A S e il R BT TR -
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