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Title: Relation between Initial Arterial Blood pH Levels and Neurological Outcomes in Patients Treated with
Hypothermia after Out-of-hospital Cardiac Arrest: J-PULSE-Hypo Registry

Background: Therapeutic hypothermia has been shown to improve neurologic recovery in comatose patients after
cardiac arrest. However, the indications for therapeutic hypothermia remain controversial. We aimed to determine
whether arterial blood gas data evaluated on emergency department (ED) arrival is useful for predicting neurologic
outcomes in patients treated with hypothermia.

 Methods: We analyzed data from the J-PULSE-Hypo registry, a retrospective, multicenter, observational study
using Utstein templates in patients treated with hypothermia from January 2005 through December 2009. We
included. 210 patients with witnessed arrest and arterial blood sampling within 30 minutes after ED arrival and
within 60 minutes after collapse. Clinical outcomes were assessed on the basis of cerebral performance categories
" (CPC). ,

Results: The 210 eligible patients (164 men, median age 61 years) were divided into the good recovery (GR) group
(N=121) with CPC 1-2 and the non-good recovery (non-GR) group (N=89) with CPC 3-5 according to the
neurologic outcomes at discharge from the hospital. As compared with the non-GR group, the GR group had a
signiﬁcantlybyounger age; higher rates of ventricular fibrillation as initial rhythm and return of spontaneous
circulation (ROSC) at ED arrival; a shorter time from collapse to ROSC; higher levels of hemoglobin, HCO3, base
excess (BE), and pH; and lower levels of glucose and PaCO, (p<0.01). A multiple logistic-regression model using
significant variables on bivariate analysis showed that neurologic outcomes were significantly (p<0.05) related to
pH level with an odds ratio of 1.564 (degrees of freedom, 0.1) (95% CI, 1.241-1.971), age with an odds ratio of
0.970 (95% CI, 0.943-0.998) and the rate of ROSC at hospital arrival with an odds ratio of 2.276 (95% CI,
1.100-4.710). Receiver operating characteristic (ROC) curve showed the pH level cutoff value of 7.095 with a
sensitivity of 72.7% and a specificity of 74.2% (AUC=0.771, p<0.01) for identification of a favorable neurological
outcome. _ |

Conclusions: The pH level can be a useful predictor of neurological outcomes in patients with therapeutic

hypofhefmia after out-of-hospital cardiac arrest.

-194 -



BAIND AUy JAPUN BANY DNV wpoddns Areuowjndoipies snoauenosed :Sdod Buidwnd uoojjeq ogioe BAUY mms uonENOXO SNOAUEJUOdS JO WMBS :DSON

‘66E-VBE:EL4L00Z UOJBI0SNSaY ~aUIOIANG 0} PaIefe1 SINSLISRIEYO Oy

- PUE UOREINp HdiD 0 d1sUORSI01 O (HID JoYR S890X0 98Eq [ELSLY 2 Jo NSEYRL BIY v
: ‘SY9Z-0¥8Z :LZ ‘9002 asiﬁn__ uesdoin3

21008 YOHO O :iSa11R SRIPIED [RIdSOL-J0-1N0 JOo

leydsoy 1e A1an0001 [aiBojoinau pooB yum [eAns Bugoipald ‘e 18 »5( oﬁnizo g
‘BE-BZ:£1:100Z UOHBHOSNSE)Y “JSILIR JBIPIED [B)dSOL-J0-IN0 JaYe aIed UOPe}IsNsal

1s0d Joj [030j01d ©Jo uof {833 ‘apung WAl ‘Z#

.. " LOEZ-96ZZ:9E!800Z PO /80 JuD “Apms anjoadsoid

e _ejusayiodAy Wpim pajean Jsaue Jelpied pue

12|NOLIUAA O SIOAIAINS 2SOJRLLCD Ul 3WON0 .e siopipasd Aye3 ‘e 19 ‘'oppo omep ;L
- 90u313j93y

i ym seged noqe
801U i0} UOILI3PISLO Ui USYE} PIOYS LOISSILIPE U0 SaNfEA Hd. ©

«wﬂi oejpied _SES»I?SQ Jaye ejuuaipodAy

- ounede. as.sipi..n..oses_s ¥ osod
0} asdeyjoo woy. oE_. pue (id seB pooiq [eqiul *abe jewy SegsuoLap v_.sn am pms sup ul e
uoisnpouo)d

“ejep. m_ﬂaEua

vooz aye Wb saouasaylp 98y ‘UdD ?E_e uonoalul Brup snouaaenu) pue uojsned
‘sBumas Eu_aco’ ‘syejop _830 SuLI3) Ul SNO3! =u?§o__ Kiangeros aiam 2180 YdO Sl e

*2Wo0INo puUe Ejep us_n_Euw

Poo|q sjuaned 109LE PINCO 2n|Y) [BUS su-i..»s.ciﬁ ‘s9)2qeip S@ YONS SUORIPLOD
‘smjejs ﬁatu,ui uaaq aAeY si0jo8) Jsaue-aid J0 JqUNUY e

*ejeIRo0B =_ Kl[euoiseo00 218 YoM ‘SpI00a] [ealpawl ¢
E-E-u_svuﬁau_gns ul yes 21040 oy EepayLe
-.-O-ﬁﬂu.-_-_-—

“umous
jou e Buydwies vce_asgao—ousoeo&avi ELT] E!Enoar._,is saxu:aoEE.
sIayp AP 18YL .y [EAIAINS Jo.Jojoipasd Juedyiubis jou sem Hd Ing ‘sjusged yO edsoy - -
-Jo-1no /g ul Hd PUE UORBIND HcfO UIIMaq UOREIRLI0d jueoyiubis pamoys Apmis Snonaid e

‘uopsnyiadal Joye
uﬁggusﬂ_u%a@as&!_ 08 & 0} anp j9rs| Hd Kuo Aq sisouBoid juaped. -
yoEs 41091100 9jRWRSS O} YNOWIP SeM I INg "OSOY 0} eixodAlj pue eiwayost ueBio pue .

onssy ouwesis 10eyal U [8A3] Hd ey uonaipaid i Jo: uoseas auy aq B )| “esLRodAy
onadessyy yum aia-n 1 sawoono _S.ao_oss:e Jo10ipaid {f9sN 8 9q.UB0 (9AB Hdoule

‘sjuaged u_.Ewsa.S_ o.s&ssas i
swoojno s& 40 JojedIpUI SAYOIPAId [eUOKPPE BUI003q B JA [ERIUL PUE ¥ gD 0} Bui ‘Hde
[y mauasn_ms ‘ejuseyiodiy opnadesau Aq paoaye aq pnod siyL e
“aje1 angrsod asie} 9|qeIaPISUO JO sneoaq JoU
o 21aAas aAey plnom Juaged By Jaylaym alIULISIap O} ALY YOO
JeoyUBls (22U ©/aULGP O} Piey SeM ) InG (§E-LL MO ST Uelpaw) Apnis seu) of Jepuirs
s DSOY 0} 2Uif) 4 'APNIS N0 U] ;'8UI03}NO [e3iBojoINaU POOD PEY SAINUILIGZ JOAO SEM
. OSOY 0} 9wl wouym uj syusped j0-2uou ‘awodyio |821Bojoinel pue [EAIANS Jood o0 Jojpe)
35%5 Buos sem SIJnUILI GZ 19A0 ISOY O} Suif o) 18ty pamoys Apms snoiaid syl e

:o.mm-.om.n

oy Rofiomets $19esAs) ; I Er R AR .:!.8_!. et o e AR
® Jo uogeoyquep) o) (10°0>d '89L 0=0NV) %Z 72 Jo Ayeds .oizaﬁlowom_ssau-oo:sc wp o ua-avsse A i 5 PU pu !a:c_
' BPpUB %7/ 0 AIAWISUSS B LM GEO'L JO SN(EA LONO (93] Hd (50°0>d) J8U) pamoys sashjeue ajeiBALIN S Evo!-;-!..l 10N U 810j08, < Iﬁl%
v.;e.mgnuaoxvuaﬂﬁa.ﬂuﬁn 13N890Y : gaINBiY H S§>r§§§§:=§.§go_§s< yoiqeL B :o.-B.au i%(éixsiiigavégé
ejes eaysad esie Paojq pue s
P R S Ve E-raLh sart 1000 (40 wopeas jo e0ibop) i % : xgoigﬁx%vg_vg
L3 ¥EL'L - €950 SOl 2920 “00H S:!_uanua_oﬁ?&!bigg_vo&e!v%sﬂ%é (DdD) seioBales -
m 200°4 -S86°0 8860 €0 8 souetisopiad 212100 au 0) Buipioooe Ppassasse seM A1aA0da). _-u.uo_oh-!.os ‘oBieyosip. -
"8 96C°1 9860 81 6500 aH 40 awg ap 1. ‘(eydsoy oy woy &.gsgiggeéggm»
/ m sezv-szro P zizo WA [0 €8 LA Ssapoend/an  ~osdeyioo 1oU SINUIL 09 UILRM PUB [BALLIS (13 JUE SSINUILL OF URGIM POUIEIGO sem Busduies
. g 960~ 9660 0860 1000 2504 o esdeoo woy eusy Pooiq [euaLE (z) 8a118 Passalnm (1) :JUaLL0IUS 10) PISN BJM Blislito BUIMOKO) Bl @ -
H d
® 0660 -£560 1960 6000 sty Sﬁigﬁsznsugasﬂu_éeaﬂs_s?v%ﬁg. U sajedie)
g 3 T R ED 53.5 E_!Saﬁ-v Joueopinu Em?..&:mm..:&.:s.:ﬁiﬂ%&!ﬁz. .
uojssjwpe uo Hd Jo S3AIND H0Y —_Somio¥ss ___ ownweo  wwwd IR AT
2 : : : e u_.o.:o_z
000> SSFTI- 'STEEL (b3w) 38 7
200° SPFZOL FrErSh ..Sw..:. f0oH “ R b Vs 7
1000~ EEezin rre B0 | jeydsopowoyuins - 2 g ..E!::e!. nemetey.
i~ ST dnrot “oad o) (eopus) MusBiowa euiysIN = . jeudsoi Ausinun rngewey
500 197052 96TELZ (W) 58 [eudsoH [E12UBD AX) EXeSO i " |ewdsoH Ay ewiysoliH -
15z WIFIEL BLLFOVL (prbu) a1y , jeudsoH 11uss feyPsies - 5 G 1edsoH Aysianup eBes
00z VOLFELL VELFYEL Gp/Bw) Nna 3 " jeudsSOH [eLIOWDIA RINYOY LA “jeidsoH 22104 ©4eSD ¢
i s yoyee Jozaoy et | 52w [epaN AYsiaNUN KD BURYOXOA i _uﬁn.x 1epeBning AUSIAUN VOUIN
7 sdnosB 4S Uy JeUBIY ot voLELTL osFLT ) oam 1eudsoH Aysianun [P oioddes { EEE-_ !a%kuui_ 492100 (BUORRN, |
219M “ODH pue 3@ ‘Hd ‘qH "sdnoib HO ut-Jamo| v eLFVe 99752 (o) Bupduies poo of jease woyj oy, A ey ot ORI RSIPRIed
¢ Kpueoyjubls alom Zooed pue S8 ‘N “[eMwe g3 18 uy voLEyLE SHTERE (i) Buydures ooy o) esdeyod woy oL 3 SR imeete Jl ow A e— L e 95< .os_..u.xsu._ﬁ-z g
- ejep Buyduies pooiq jo u»nbu:u 0—!._-3! zoqeL somrd  (gg=) dnoiByovoy  (zisN)dnibue  (01Z=N) BlEpIY ll... . 2L g ssusppspusolg
e balie R IT T 5D 0108 § X _a.zzs._: ‘epoiny osriseA ‘CI0WLIY PEOPIH - -
00 (%56 a1 (%01) VZHB (%¥2) 01205 50 Sd0d .m . luejo pnAoeN fi&g.li»_?
500° (50 68/Ly (%12) 1ZHEE (%se) 01217 osn gavl
o A iz iz ooz Rty feeecie]
e %.
v €178 BHE S - () K1 Jo voyeing == L ey +o_._8> “euseADOK NAQIH ‘OeBeN U3
o 194 F0EH (unus) 15e3s |41 O) @dOD WO GWIL ‘ e (...1:. it e b i o e miequieus Suppom
Yoo Mﬁmmﬁs Fwﬂw Teinor T%:ﬁ_ e 7 TS ,..._.i.i D) LT ouon sann
629 (%95) 6805 (%090 421/2L (%99) 0427221 ¥d0 Jopuers-ig L] sk
802 FUFER FOLFS62 WFYEZ (unu) @3 0 esdeyos wagewnt T OI0Z Y odR-357d h._ e T %}I
‘98N SdDd PUE a8 davy) * Wy 1000> 0IZF0LE SELFEEL - BIFVEZ (upw) SSOY 0} 0sdeiod Wway oy 2 . ST 3 ; -
£ joni e LA ssajosind 10 4A J0 onGl 9W"OSON O) - S Wil e i Ll ot o ngon deep o0 o Sk B skl el 5
“asdeyjoo wioy atuy ‘abe L ParIasGo aam TeAe 03 200° CUTST LYLEE0S Ze15765 (umak) 0y ek ‘uogoassip oqios aynoe ousuBaid o swoned |
«a&:obo!.:a!s_!« -nu.BBt! Weoyiubis :pejqel. onead  (ggsh) dnoiB uO-UON :.E!nhxu s;.z:!-x. _ » ¢ ‘SdDd 10 daw gs-ﬁ?!ﬁ&ﬁl.
2 ! % % " Bp usy Biqe}s oif powesald.
*A19A0031 9{qrIOARIUN. ggg%k%sﬁ%..
= pamoys sjuaed g pue gﬂveoovgtga_n— ‘syueged Si%tﬂ!v!i:ﬁggnfnnﬂ »n—iﬁ!o;:ﬁ.c(r
asal uj fﬁ!asvoikso:;%n_%-ao—u pounbyy- ;
58 (5¢ 0d0) dnoiB AIsncoay pooS-Uou ;
1ZL: (21 0d0) dnoiB A1ancoay pooS sjuaied 012
» “ag pue : 980803 JOYS SIINUILI 09 LM
X i g%nmiﬁéi%i}%vﬁt!}? <
Hd “00ed pue Hd usemiaq ’
uoneaLi0 Buons xﬂ...a st | siusnedgye I X - i
‘Hd'pue 38 § 3 2 SRR :
JS9L8 PIsSSaLM pUB. UIpPNS 3 . & £ e e AT S D s P IR, N
Nous..._ UueaM}aq saskjeue e < mww 1u ) J0j 81 UL JoNRY AL 0% &
UORE|3LI0D S,U0sIBad sjuaied Z6y ke i g X :
| e o g i G e O G :c.uo._vo._u___
; 5 mﬁ—ﬂwﬁx : ; AT

c.wnmﬁ .u.xwmo ‘Jejued Je|naseAoipie) pue [eigese) [eUoleN .,

ueder ‘ofjoL E!ﬁ»»o_ pue ABojoineN Jo Jejua) [euoheN €,  ueder ‘odjoL _E_amox .EEoz:: UOUIN _ausuasm Z. ueder 'BweyoyoA ejue) [eoipely AlisieAlun AND BWELONOA L.

A1ysiboy OdAH IS INd-T

siojebnsenu] 0dAH-35TNd-T PUB *,,IBOUON 1ysouiH *,.eweAoxoA MnAollH ‘., 0l0WBUOA OIYOEN ‘,,0B0EN USY ‘. eInliy onzey ‘,eleye] OIYSOA " Junbe| EXElESEI | el 9)NSUNyS ‘oL Iwnjesep

JSally oeipied) [e3idsoy-§o-pnQ 193e eruiiayjodAy ypm pajedlil spuaned uj

sawo23nQ jes1bojoinaN pue sjara7 Hd poojg |elid}ly [e13Iu] USoMIag UoJE[SYy

-195-



2011 AHA abstract No.13937 / ‘ M. Matsuzaki
Monday Nov 15, 2010 9:00 AM - 5:00 PM

Poster Board Number: 4043

Session

Abstract Poster Session
Type: :
Session Session  Clinical and Experimental
APS.410.02
Number: Title: Cardiac Arrest Horizons
Session Monday, November 15, 2010, .
Location: Hall A2, Core 4
Date: 9:00 am - 5:00 pm

Efficacy of Early Induction of Therapeutic Hypothermia for Patients with Return of
Spontaneous Circulation after Out-of-Hospital Cardiac Arrest (J-PLUSE-Hypo Study)

Background: Preclinical and clinical evidence strongly supports mild therapeutic
hypothermia as an effective therapy for the post-cardiac arrest syndrome. Animal data
has demonstrated that the sooner cooling is initiated after return of spontaneous
circulation (ROSC) from cardiac arrest, the better Ehe outcome, although an impressive
therapeutic benefit was seen in clinical studies when cooling was delayed for several
hours. It is not known whether the neurologically intact survival rate will increase if the

cooling is initiated on arrival at the emergency room.

Methods: We did a multicenter observational study of therapeutic hypothermia for
unconscious adult patients with return of spontaneous circulation (ROSC) after out-of
—hospital cardiac arrest. The J-PLUSE-Hypo committee entrusted each hospital with
the timing of cooling, cooling methods, target temperature, duration, and rewarming

rate. The primary endpoint was favorable neurological outcome at hospital discharge.

Results: Of the 452 unconscious adult patients who were treated with therapeutic
hypothermia, 304 who were cooled to 34°C after ROSC from out-of-hospital cardiac
arrest due to ventricular fibrillation were included; 159 received hypothermia using
rapid intravenous (IV) infusion of ice-cold saline or Ringer’s lactate. Hypothermia was

maintained using external devices or extracorporeal devices (IV group). 145 received
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hypothermia without IV cold fluid. Hypothermia was maintained using external devices
or extracorporeal devices (Non-IV group). The time interval from collapse to initiation of
the cooling was shorter in the IV group than in the Non-IV group (a median; 53 minutes
vs . 165 minutes, p<0.001). The IV group had higher frequency of favorable neurological
outcome than the Non-IV group (69.8% vs. 55.9%, p=0.012). A multiple
logistic'regression analysis showed that the adjusted odds ratio for favorable

neurological outcome after the IV group was 1.83 (95% CI, 1.14-2.93, p=0.012)

Conclusion: Early initiation of cooling using rapid intravenous infusion with ice-cold
fluid had neurological benefits for patients with ROSC after out-of-hospital cardiac

arrest due to ventricular fibrillation.
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Spontaneous Clrculatlon after
Out-of-Hospital Cardiac Arrest
(J-PULSE-Hypo Study)

Masakazu Matsuzaki, Ken Nagao,
Taketomo Soga, Hiroshi Nonogi,
Hiroyuki Yokoyama, Naohiro Yonemoto
and J-PULSE-Hypo investigators/
J-PULSE-Hypo Study Group

J-PULSE
hypothermia
registry

Methods
Muliticenter Registry Study With Therapeutic Hypothermia After Cardiac
Arrest In Japan (J-PULSE-HYPO)

J-PULSE-Hypo (Japanese Eopulanun based Qtatexn style st\idy Wlﬂl deﬁbn)]nuon and
LI-L-A

basic/ ad d Life Support E
Study Population

Patients with therapeutic hypothermia after cardiac arrest from 2005 to 2009 in each hospitals.
Criteria
Inclusion Criteria:
+ Adult patients who remained
inhospital cardm: arrest

. stable
including IABP or PCPS

from out:

after

with drug or ing system
Exclusion Criteria
« Patients with.
o pregnancy
o acute sortic dissection
© pulmonary thromboembolism
o drug poisoning
o poot daily activity

J-PULSE
pothermia
registry

. Patients characteristic
Initial Patients Evaluation (blood exam.) . (Toh,Nov 13 Re§8:133, Kasai, Nov 14
ReSS8:275, Kashiwase, Nov 14 Ress:282, Shirai, Nov 15 APS 4048),Non-VF
(Tahara, Nov 13 ReS8: 137), PCPS with Hemodynamic Compromised State
(Kokubu, Nov 14 Ress:262)

| Anesthesia: |
A
1
1
How
o 34C-| deep? \
g Fast?
A m—(—'WW—N—-——. Monlhan e Monad‘:;an__)
Rewarming speed
Target Core Temperamre | (Kokubo, Nov 13 ReSS:135)
(Kasaoka, Nov.14 ReSS: I
284), Earlyinduction  Windows of Opportunity for Therapy o
(Matsuzaki, Nov.15 APS 4043) (Soga, Nov 14 Ress:283) ""m
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s Early induction of hypothermia can be instituted easily
and inexpensively with intravenous ice-cold fluids
(2000mL or 30mL/kg), but ice-cold fluids alone cannot be
used to maintain hypothermia.

= Several clinical studies have demonstrated that early
infusion of ice-cold fluids had a neurological benefit for
patients with ROSC after out-of -hospital cardiac arrest.

Principle Investigato
Hiroshi Nonogi
Working members:

Ken Nagao, Hiroyuki Yokoyama, Yoshio Tahara,

Shinichi Shirai, Shunji Kasaok;, Kazunori Kashiwase,

Yuichi Motomura, Tomotaka Sawano, Mamoru Hase,

Yuji Yasuga, Nobuaki Kokubu, Naoyuki Ohtani

Hideaki Arimoto, Yasuhiro Kuroda, Hiroshi Hazui
Biostatisticians:

Naohiro Yonemoto, Akiko Kada
Participating institution:

| Cerebral and Cardi lar Center

Nihon University Surugadai Hospital

Osaka Police Hospital

Saga University Hospital

Hiroshima City Hospital

Yamaguchi Univrsity Hospital

Kagawa Unijversity Hospital

e

Sapporo Medical University Hospital
Yokohama City University Medical Center
Kokura Memorial Hospital

Saiseikai Senri Hospital

Osaka City General Hospital
Mishima Emergency critical Center
Sumitomo Hospital

J-PULSE
hypothermia
registry

@ The anesthetic agent and the muscle relaxant were chosen freely.
@ The methods of initiation or maintenance of hypothermia was
attempted by one of the following four devices of two methods;

1) Surface cooling (a: Cooling Blanket (Blanketrol II, CSZ medical,
Cincinnati, OH, USA, b: Cooling device with self-adhesive,
hyd:;ogel-coated pads (Arctic Sun, Medivance, Louisville, KY,
USA).

2) Direct blood cooling (¢c: Extracorporeal direct blood cooling
(KTEK-III, Kawasumi, Tokyo, Japan, d: Endovascular cooling
device (CoolGard 3000, Alsius, Irvine, CA, USA).

@ Mild hypothermia (32-34'C) was maintained for 12-72hours.
@ Re-warming was conducted slowly and gradually and took at
least 12-72 hours.’

¥ The protocol of hypothermia was established by each insﬁtution.

J-PULSE
hypothermia
registry



The primary endpoint of this study was a favorable
neurological outcome at 30 days, defined according to
the Glasgow-Pittsburgh cerebral performance category
of 1 (good performance) or 2 (moderate disability) on a
5-category scale; the other categories were 3 (severe
disability), 4 (vegetative state), and 5 (death).

The secondary endpoint was survival to hospital
discharge (Glasgow-Pittsburgh cerebral performance
category of 1, 2, 3, or 4) or death at 24 hours, 7 days, 30
days.

i

452 Eligible patients"

VF/ Pulseless VT as an initial ECG in field |

[349

] 300 34°C as a target core temperature |

Rapid infusion of ice-cold fluids
as an induction of therapeutic hypothermia

[
!

!

Yes No

157 143
. (IV group) (Non-IV group) e
g e ik

ﬁ Salis’ Time interval from collapse attainment - 250 (143-410) 352 (210-518)
to 34°C (median, IQR; min)
. . § Introduction of IABP (n) 60 (38%) 62 (43%) 0.82
Age (median, IQR; years) 60 (52-68) 62 (53-69) 0.7 Introduction of PCPS () 30 (19%) 4128%) 052
Men 131 (83%) 119 (83%) 0.96 it £ cooling ® 0.08
Bystander CPR 77 (49%) 78 (55%) 0.34 Direct blood cooling 93 (59%) 61443%)
From collapse to ROSC 18 (12-30) 18 (10-35) 0.84 Surface cooling 61 (39%) 79 (55%)
(median, IQR; min) Combined cooling 1(1%) 2(1%)
Core temperature 35.8+0.9 35.8%0.9 0.99 Unknown . 20%) 1a%)
on hospital arrival (‘C) (n=125) (n=123) Cooling duration of 34°C (n) 0.90
Causes of cardiac arrest 0.49 <24 hours 76 (5%) eum
24-48 hours 59 (38%) 58 (41%)
Acute coronary syndrome 105 (67%) 92 (64%) 1872 hours 17(11%) 14(10%)
Arrhythmia 15 (9%) 18 (13%): Unknown 5 (3%) - 30%)
Cardiomyopathy 14 (9%) 8 (6%) Rewarming duration (n) 013
Unknown 23 (15%) 25 (17%) <24 hours 32 20%) 35 (25%)
24-48 hours 41 26%) 47 (33%)
4872 hours 43 (28%) 40 (28%)
J-puse 72< hours 28 (18%) 14 (10%) —_—
hypothermia * Unknown 13 (8%) 6 (4%) hypothermia
registry regisiry

g % gt A2 L ¥ ]
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The minimum: 500 mL/body
The maximum: 4000 mL/body

The mean: 16211689 mL/body
The median: 2000 mL/body

500 1000 1500 2000 2500 3000 3500 4000 4500 (mL/body)-

" Favorable neurological
outcomes after 30days

J-PULSE
hypothermia
registry
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unfavorable favorable ‘1J°

L
+IV cooling —i— 1.79 (1.09-2.93)
+ Cooling duration =24 hours —_—— 117 (0.71-1.91)
* Good control of temperature 116 (0.68-1.98)
during hypothermia *

Adjusted odds ratios (95% CI)

* This shows the case that we were able to control at less than 34+ 1°C from beginning to end.
J-PULSE

regisiry

Although the core temperature did not achieve at 34°C
" during the infusion of ice-cold fluids, early induction of

hypothermia using intravenous ice-cold fluids was superior to
non-IV ice-cold fluids in terms of neurological benefit.

= A loss of time was caused because hypothermia for the patients of
Non-IV group was often introduced after coronary arteriography
(CAG), percutaneous coronary intervention (PCI), CT scan and so
on in ICU.

n  The proportion of patients with any complications did not differ
significantly between the two groups.

= Because early induction of hypothermia with intravenous ice-
cold fluids can be instituted rapidly, easily, safely and
inexpensively, this method should be conducted positively.

J-PULSE
hvpothermia
registry

Early induction of hypothermia
using intravenous ice-cold fluids
was associated with better
neurological outcomes.

J-PULSE
reglstry
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m The J-PULSE-Hypo Study was not a randomized
control trial. The induction, maintenance and

rewarming of hypothermia were placed under the
protocols of each institutions.

= We could not conclude about the volume and the speed
of optimal infusion therapy in this study.

J-PULSE



Prognostic significance of the combination of percutaneous cardiopulmonary assisted devices
with mild hypothermia in patients with out-of-hospital cardiac arrest: Insights from J-Pulse

Hypo-registry

Nobuaki Kokubu, Hiroyuki‘Yokoya’ma, Nobuhito Yagi, Mamoru Hase, Kazufumi Tsuchihashi,

Tetsuji Miura, Naohiro Yonemoto, Ken Nagao, Hiroshi Nonogi

Background: Prognostic significance of therapeutic hypothermia (TH) in patients with cardiogenic
shock who require percutaneous cardiopulmonary assisted devices (PCPS) is not clear. The aim of
this study was to assess whether combination of PCPS with TH affords clinical benefits in terms of
the 30-day mortality and favorable neurologic outcome (FNO).

Methods: Five years (2005-2009) data from 452 bpatients treated with TH were available in the
multicenter registry in Japan (J-Pulse-Hypo registry), for analysis of efficacy of TH in
out-of-hospital cardiac arrest patients. The patients with hemodynamic compromised states were
treated with PCPS. FNO was defined as cerebral performance category 1 and 2.

Results: Of total 452 cases with out-of-hospital cardiac arrest patients, PCPS was 'ﬁsed in 102
(22.6%) patients. Although there was no significant differences in age, gender, the presence of
bystanders, initial ECG findings between PCPS group and non-PCPS group, severer hemodynamic
derangements in the PCPS group compared with those in the non-PCPS group were indicated by
inter-group differences in maximum blood pressure (BP), blood sugar, pH, and base excess of
arterial blood gas at admission and rate of return of spontaneous circulation (ROSC) before
admission. ' The PCPS group was more frequently treated with PCI and IABP than non-PCPS
group. The 30-day mortality of PCPS group was significantly higher than that of non-PCPS group
(42.6 % vs.13.5%, p<0.01). However, in 358 patients surviving at 30 days, FNO rate of PCPS
group (n=58) was comparable to that of non-PCPS group (n=300) (60% vs. 72%, p=0.09), though
hemodynamic and metabolic parameters upon admission prediéted poorer prognosis in the subgroup
of the PCPS group as those in total PCPS group. PCPS group with FNC was more often witnessed
~ at cardiac arrest, more likely to use AED and showed higher rate of ROSC before admission than
that with non-FNC. . .
Conclusions: In patients with out-of-hospital cardiac arrest requiring PCPS, improvement of
FNO after surviving acute phase might be afforded by combination of TH with PCPS.
Witnessed cardiac arrest, use of AED and ROSC before admission may be important factors of
FNC for patients treated with PCPS under TH. ‘ '
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Prognostic significance of the combination

of percutaneous cardiopulmonary assisted

devices with mild hypothermia in patients
with out-of-hospital cardiac arrest:
Insights from J-Pulse Hypo-registry

Nobuaki Kokubu, Hiroyuki Yokoyama,
Nobuhito Yagi*, Mamoru Hase, Kazufumi Tsuchihashi,
Tetsuji Miura, Naohiro Yonemoto*,

Ken Nagao¥, Hiroshi Nonogi*

*National Center of Neurolc
4 Nihon Unive

Backgrounds

Although it has been reported that therapeutic
hypothermia (TH) improves neurological outcomes of
patients with cardiac arrest, procedures of the
hypothermia remain to be established.

Particularly, impact of cardiopulmonary assisted
devices (PCPS) to treat the patients with prolonged
cardiogenic shock under TH has not been sufficiently
studied.

Study Populations

452 consecutive patients after resuscitation from out-of-hospital cardiac
arrest treated with TH in the multicenter registry in Japan (J-Pulse-Hypo
registry) for 5 years (2005-2009).

<Inclusion criteria>

« Adul :nts who remained unconscious after resuscitation from out-of-
hospita arrest.

» Presented able hemodynamics with treatment or mechanical supporting
system including IABP or cardiopulmonary bypass (CPB)

<Exclusion criteria>

c dissection
mboembolism

« poor daily activity

Presenter Disclosure Information

Nobuaki Kokubu, MD
Prognostic significance of the combination of percutaneous
cardiopulmonary assisted devices with mild hypothermia in
patients with out-of-hospital cardiac arrest:
Insights from J-Pulse Hypo-registry

FINANCIAL DISCLOSURE: None

UNLABELED/UNAPPROVED USES DISCLOSURE: None

Objective

The aim of this study was to assess
whether combination of PCPS with
TH affords clinical benefits in terms
of the 30-day mortality and favorable

neurologic outcome.

10 Clinical Questions

from J-PULSE-Hypo in 2010

Patients characteristic

Initial Patients Evaluation (blood exam.) (Toh,Nov 13 ReSS:133, Kasai, Nov 14 ReSS:275, Kashiwase,
Nov 14 Ress:282, Shirai, Nov 15 APS 4048),Non-VF (Tahara, Nov 13 ReSS: 137), PCPS with
Hemodynamic Compromised State (Kokubu, Nov 14 Ress:262)

Target Temperature

—  Induction Cooling Rewarming
[ Anesthesia:
37C
| 3gC-
(3gCc|
: How”
deep?
seCc 27 $
¢ ) More than More than
33C T Within —>€———| —— o 4
Shours 2days Rewarming speed 2days

1
Target Core Temperature I {Kolubu; Nov 13ReSS:135)

(Kasaoka, Nov.14 ReSS: 284), .
Early induction (Matsuzaki, Windows of Opportunity for Therapy
Nov.15 APS 4043) (Soga, Nov 14 Ress:285)
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Study Organization

Principle Investigator:
Hiroshi Nonogi
Working members:
Ken Nagao, Hiroyuki Yokoyama, Yoshio Tahara,
Shinichi Shirai, Shunji Kasaoka, Kazunori Kashiwase,
Yuichi Motomura, Tomotaka Sawano, Mamoru Hase,
Yuji Yasuga, Nobuaki Kokubu, Naoyuki Ohtani.
Hideaki Arimoto, Yasuhiro Kuroda, Hirosh1 Hazui
Biostatisticians:
Naohiro Yonemoto, Akiko Kada
Participating institution:
National Cardiovascular Center Sapporo Medical University Hospital
Nihon University Surugadai Hospital Yokohama City University Medical Center
Osaka Police Hospital Kokura Memorial Hospital
Saga University Hospital Saiscikai Senri Hospital
Hiroshima City Hospital Osaka City General Hospital
Yamaguchi Univrsity Hospital Mishima Emergency critical Center
Kagawa University Hospital Sumitomo Hospital

Methods-2

‘452 patients were enrolled in the J-Pulse-Hypo registry

| PCPS group: n=102 (23%) || Non-PCPS group: n=350 (77%) |

TH in 18 patients were ]i

discontinued by any cause

TH in 20 patients were
discontinued by any cause

i]‘CPS group: n=84 1.\'0n-PCPS group: n=330 '

Clinical characteristics of patients treated with
TH from J-pulse-hypo registry

All patients

(n=414)
Age (years) 5813
Male 343 (83%)
Initial cardiac rhythm
Ventricular fibrillation 290 (70%)
Pulseless electrical activity
Asystole
Unidentified
Witnessed cardiac arrest 357 (86"%)
AED use 52 (13%)
Bystander CPR 209 (50%)
ROSC before admission 399 (96%)
Acute coronary syndrome 248 (60%)
Emergency PCI 182 (44%)
PCPS use 84 (20%)
1ABP use 165 (40%)
Survival rate at 30 days 348 (84%)

Data are presented as mean value = SD or number (%s) of patients,
AED, automated external d PR pul £ 4

IABE. intra aortic balloon pumping:
PCI, percutaneous coronary intervention; ROSC, return of spontancous circulation

Methods-1

Selection of cooling procedure was left to
each institution.

The patients with hemodynamic
compromised state were treated with PCPS
(PCPS group).

Methods-3

We evaluated clinical characteristics of the patients
treated with PCPS under TH, and factors to influence on
favorable neurologic outcome in patients treated with
PCPS.

We used Pittsburg cerebral performance category (CPC)
score to assess the favorable neurological outcomes.
<CPC score>

. Good cerebral performance
. Moderate cerebral disability
. Severe cerebral disability

4. Coma or vegetative state
. Brain death

Clinical characteristics between PCPS group and
non-PCPS group

PCPS group Non-PCPS group
(n=84) (n = 330) p value

Age (vears) 59% 11 58414 0.58
Male 73 (87%) 270 (82%) 0.26
Initial cardiac rhythm 0.44
Ventricular fibrillation 55 (65%) 235(71%)

Pulseless electrical activity 15 (18%) 43 (13%)

Asystole 6 (7%) 28 (8%)

Unidentified 8 (10%) 21 (6%)

AED use 13 (15%) 39 (12%) 0.41
Witnessed cardiac arrest 69 (82%) 288 (87%) 0.24
Bystander CPR 46 (55%) 163 (49%) 0.38
ROSC before admission 82 (98%) 317 (96%) 0.47
Acute coronary syndrome 39 (70%) 189 (57%) 0.03
Emergency PCI 50 (60%) 132 (40%) <0.01
TIABP use 63 (77%) 100 (30%) <0.01

Data are presented as mean value & SD or number (%%) of patients.

AED, automated external defibrillator; (PR cadiopulmonary resuscitation: 1ABE intra sortic balloon pumping:
PCI, percutaneous comnary intervention; ROSC. rerum of spantancous circulation




Cooling parameters and laboratory value on admission

Survival rate at 30 days between PCPS group
between PCPS group and non-PCPS group

and non-PCPS group

(%) 2
PCPS group Non-PCPS group 90+ P00l
(n = 84) (n=330) p value

80/
Maximam BP after ROSC 116+ 29 13129 <0.01
Initiation cooling to target 101 = 120 285+ 233 <0.01 70
temperature (min) 60
Cooling duration (hour) 30+ 11 33+ 14 0.09
Arterial blood pH 7.07% 0.20 7.16% 0.18 <0.01 50+
Arterial blood base excess(mmolll) -16,1% 6.9 -11.5+59 <(0.01
Blood sugar(mg/d)) 304 114 261+ 87 <0.01 40
Creatinine(mg/dl) 1.3+ 1.4 1.5+ 1.9 0.29 30
Potassium(mEq/l) 41 1.0 4.0 0.9 0.27
Hemoglobin(g/dl) 13+ 3 1412 0.03 20/

Data are presented as mean value == SD or number (%) of patients.

CPC 1 or 2 rate at 30 days CpC1 l:aTe in 348 patients
, Surviving at 30 days

(%) (%
70( p<0.01 : p=0.51

60
50

Comparison between CPC 1/2 category and CPC
3~5 category in PCPS group Summary

CPC 1/2 groupCPC 3~5 group
(n=32) (n=52) p value

Although there was no significant differences in age, gender, the presence of
bystanders, initial ECG findings between PCPS group and non-PCPS group,
Age (years) 58+ 12 5910 0.72 severer hemodynamic derangements in the PCPS group compared with those in the
! o o 453 g : Pt ¢ ;
i\'LD psel. e 22 }%ﬁ,y/":)) 3‘§ 523/::’“) 825 non-PCPS group were indicated by mlcr—gro\jp dIﬂ.CFCI]CCSm nmxlmmp l?lood‘
\\C"lmgf:lcjI;'-)Ir)(;iln:a‘:fpest 30 (94%) 39 (75%) 0.02 pressure, blood sugar. pH. and base excess of arterial blood gas at admission. The
B\'sl;lfli!cr(:l’R 17 (53%) 29 (56%) k PCPS group was more frequently treated with PCI and IABP due to acute coronary
'OSC before admissi 32 (100% 50 (96%) . syndrome than non-PCPS gr
ROSCheRatmn Ly s S S o

Emergency PCI 16 (50%) 34 (65%) SRR o 2 ~pe A L L o e
IABP use 19 (59%) 16 (88%) . The survival and CPC 1 or 2 rate in PCPS group at 30 days was significantly

Maximam BP after ROSCmmHz) 111 == 30 8730 lower than that of non-PCPS group. However, in 348 patients surviving at 30 days,
in;liali(ill cooking o lar;el g 108 g 157 96+ 92 : CPC 1 rate of PCPS group was comparable to that of non-PCPS group.
s 14 3 = 13 8

temperature(min) S ATTR: 4 4 ¥
Cooling duration (hour) 3110 2951 Patients with CPC | or 2 in PCPS group was more often witnessed at cardiac
Arterial blood pH 7.14% 0.18 7.02%0.20 0.02 arrest. more likely to use AED than that with CPC 3-5.

Arterial blood Base Excess(mmol/l) -14,2% 7.4 -17.3%+6.3 0.06

Blood Sugarme/n) 274+ 103 322+ 118 0.07

Data are presented asmean value & SD or number (%) of patients




Conclusions

The patients treated with TH using PCPS, even who
were in very ill condition, were reached CPC 1 or 2 rate
at 30 days up to 38.1%.

Improvement of favorable neurologic outcome after
surviving acute phase might be afforded by combination
of TH with PCPS.

Witnessed cardiac arrest with use of AED may be
important factors of favorable neurologic outcome for
patients treated with PCPS under TH.
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Anemia, High LDH, Hyperglycemia, and Low pH on Admission Are Associated
with Poor Neurological Outcome in Out-of-hospital Cardiac Arrest Patients
Treated with Hypothermia Therapy from Multicenter Hypothermia Registry in
Japan: J-PULSE- Hypo Registry

Kazunori Kashiwase, Yasunori Ueda, Naohiro Yonemoto, Hiroyuki Yokoyama,
Ken Nagao, Hiroshi Nonogi and J-PULSE-Hypo Investigators.

Background: Although mild hypothermia (MH) has neurological benefits for
patients with return of spontaneous circulation (ROSC) after out-of-hospital
ventricular fibrillation cardiac arrest, there are limited data about predictors of
good neurological outcome in these patients.

Method: Five years (2005-2009) data were available for 452 patients treated
with MH in the multicenter registry in Japan (J-Pulse-Hypo). We included 389
patients with initial blood examination and atrial gas sampling. We examined the
relationship between initial blood examination data and neurological outcome.
Primary end point of this study was favorable neurologic outcome (cerebral
perfdrmance category (CPC) 1 and 2) rate at 30 days.

Result: A'ccording to neurologic outcome at 30 days, we divided all cases into
two groups: the favorable outcome group (n=221) and the unfavorable outcome
group (n=168). Favorable outcome rate at 30 days was 56.8%. By the multiple
logistic regression analysis, age, witness of cardiac arrest, ROSC before
admission, hematocrit (HCT), lactate dehydrogenase (LDH), glucose (BS), and
pH were revealed as the independent predictors of 30 days favorable outcome.
Cutoff values of age, HCT, LDH, BS and pH were obtained by receiver operating
characteristic (ROC) curve (shown in Table).

Conclusion: Anemia, high LDH, hyperglycemia, and low pH on admission were
- significantly associated with poor neurological outcome even among patients
treated with hypothermia therapy.

Author Block Kazunori Kashiwase, Yasunori Ueda, Osaka Police Hosp, Osaka, Japan,
Naohiro Yonemoto, Natl Ctr of Neurology and Psychiatry, Tokyo, Japan; Hiroyuki Yokoyama, Natl
Cerebral and Cardiovascular Ctr, Suita, Japan; Ken Nagao, Nihon Univ, Tokyo, Japan; Hiroshi
Nonogi, Natl Cerebral and Cardiovascular Ctr, Suita, Japan; J-PULSE-Hypo Investigators
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Anemia, High LDH, Hyperglycemia, and Low pH on
Admission Are Associated with Poor Neurological
Outcome in Out-of-hospital Cardiac Arrest Patients
Treated with Hypothermia Therapy from Multicenter
Hypothermia Registry in Japan: J-PULSE- Hypo Registry

Kazunori Kashiwase, Yasunori Ueda, Naohiro Yonemoto,
Hiroyuki Yokoyama, Ken Nagao, Hiroshi Nonogi and J-PULSE-
Hypo Investigators.

*_
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Ken Nagao, Hiroyuki Yokoyama Yoshio Tahara, .
Shinichi Shirai, Shunji Kasaoka, Kazunori Kashiwase, Fa
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Yokohama City University Medical Center
Kokura Memorial Hospital
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Mishima Emergency critical Center
Sumitomo Hospital

AHA Ress 2010

Background

Although mild hypothermia has neurological benefits
for patients with return of spontaneous circulation (ROSC)
after out-of-hospital cardiac arrest, there are limited data
about predictors of good neurological outcome in these
patients.

Abstract

Background: Although mild hypothermia (MH) has neurological benefits for patients with return
of spontaneous circulation (ROSC) after out-of-hospital ventricular fibrillation cardiac arrest, there
are limited data about predictors of good neurological outcome in these patients.

Method: Five years (2005-2009) data were available for 452 patients treated with MH in the
multicenter registry in Japan (J-Pulse-Hypo). We included 389 patients with initial blood
examination and atrial gas sampling. We examined the relationship between initial blood
examination data and neurological outcome. Primary end point of this study was favorable
neurologic outcome (cerebral performance category (CPC) 1 and 2) rate at 30 days.

Result: According to neurologic outcome at 30 days, we divided all cases into two groups: the
favorable outcome group (n=221) and the unfavorable outcome group (n=168). Favorable
outcome rate at 30 days was 56.8%. By the multiple logistic regression analysis, age, witness of
cardiac arrest, ROSC before admission, hematocrit (HCT), lactate dehydrogenase (LDH), glucose
(BS), and pH were revealed as the independent predictors of 30 days favorable outcome. Cutoff
values of age, HCT, LDH, BS and pH were obtained by receiver operating characteristic (ROC) curve
(shown in Table).

Conclusion: Anemia, high LDH, hyperglycemia, and low pH on admission were significantly
associated with poor neurological outcome even among patients treated with hypothermia
therapy.

10 Clinical Questions
from J-PULSE-Hypo in 2010

Patients characteristic
Initial Patients Evaluation (blood exam.) (Toh,Nov 13 ReSS:133, Kasai, Nov 14 ReSS:275,
Kashiwase, Nov 14 Ress:282, Shirai, Nov 15 APS 4048),Non-VF (Tahara, Nov 13 ReSS:
137), PCPS with Hemodynamic Compromised State (Kokubu, Nov 14 Ress:262)

—  Induction Cooling Rewarming
© [ Anesthesia: J
£ , 37C
2
H
o
g 3T A
et 4!
g 1asc] |
=¥ How \_
@ 34C7 deep?
@ L Fast? I Morethan o,  More than
= azc ehours 1 2days -
' 1 Rewarming speed

Target Core Temperature 1 (Kokubo, Nov 13 ReSS:135)

(Kasaoka, Nov.14 ReSS: 284), I

Early induction (Matsuzaki, Windows of Opportunity for Therapy

Nov.15 APS 4043) {Soga, Nov 14 Ress:285)

Objective

To clarify the relationship between initial blood
examination data and neurological outcome in patients with
ROSC after out-of-hospital cardiac arrest treated with mild
hypothermia .
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Methods: Population

treated with mild hypothermia in the multicenter registry in
Japan (J-Pulse-Hypo registry) in 2005 -2009.

452 patients

i

389 patients

Initial blood examination and gas sampling were available.

The exclusion criteria
1)less than 15 years old
2)pregnant woman
3)aortic dissection with or without cardiac tamponade
4)cerebral hemorrhage or subarachnoid hemorrhage
5)known terminal disease.

Methods: Endpoint

All cases were divided into two groups by cerebral performance
category (CPC) at 30 days.

The favorable neurologic outcome group: CPC 1 and 2
[ 221 patients (56.8%) ]

The unfavorable neurologic outcome group: CPC3to 5
[ 168 patients (43.2%) ]

Results (2) Initial blood examination

Methods: Mild hypothermia

After sedation with analgesia and in some cases, cold intravenous fluid (4
Celsius degree) was administered over 30-60 min to initiate hypothermia.

The methods of initiation or maintenance of hypothermia
1) Surface cooling
" a: Cooling Blanket (Blanketrol I1)

b: C;)oling device with self-adhesive, hydrogel-coated pads (Arctic
Sun

2) Blood cooling
c: Extracorporeal direct blood cooling (KTEK-I11)
d: Endovascular cooling device (CoolGard 3000)

Mild hypothermia (32-34 ¢ C) was maintained for 24-72hours. Rewarming

was conducted slowly and gradually and took at least 24-72 hours.
Protocol of hypothermia was determined in each institutional state.

Results (1) Baseline Characteristics

the f; the unf; bl
group " outcome group p value
(n=221) (n=168)
Age (y) 55 + 14 62412 <0.001
Witness of cardiac arrest 91% 83% 0.015

ROSC before admission (%) 77% 36% <0.001

VT/VF in initial rhythm (%) 78% 57% <0.001
Time interval from collapse to

ROSC (min) 28+ 38 43 + 25 <0.001

Results (3) Multivariate analysis of 30 days
favorable neurologic outcome

the favorable outcome the unfavorable
group outcome group p value
(n=221) (n=168)

WBC (103/mm?) 12.4 +8.20 12.3 + 590 0.865
Hematocrit (%) 42 = 6.0 39 + 6.8 <0.001
Potassium (mEq/L) 3.9+ 0.81 43+11 <0.001
B"’(‘;fj‘b“';e(;"g';:ﬁe" 19 + 12 2+15 0018

Creatinine (mg/dL) 14+18 16+17 0.271
Blood sugar (mg/dL) 252 + 77.1 296 + 108 < 0.001
La“"(t;‘:“;'('z‘t;’gf)"“e 379 + 158 4334194  0.002
pH 7.21 + 0.147 7.03 +£0.196 <0.001

Pa0, (mmHg) 287 = 163 231 + 169 0.01
PaCO, (mmHg) 45 + 18 62 = 29 <0.001

Variables onood | OddsRatio  95%CI  pualue
Age (per 10 years) Low 1.411 1.147-1.737  0.001
Witness of cardiac arrest Yes 2.241 1.036-4.8349  0.040
ROSC before admission Yes 2.605 1.443-4.702 0.001
VT/VF in initial rhythm Yes 1.410 0.795-2.499 0.240
Hematocrit (per 2%) High 1.108 1.012-1.213  0.026
Potassium (per 0.1 mEq/L) Low 1.022 0.989-1.056 0.196
BUN (per 1 mg/dL) Low 1.007 0.984-1.032 0.544
Blood sugar (per 20 mg/dL) Low 1.086 1.022-1.154  0.008
LDH (per 20 mg/dL) Low 1.040 1.011-1.070  0.007
pH (per0.1) High 1.479 1.246-1.756 < 0.001,
Pa0, (per 10 mmHg) High 1.002 0.986-1.019 0.806
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Results (4) ROC curve analysis

Variables Cutoff value Sensitivity Specificity AuC
Age 60.5 60.7% 58.8% 0.634
Hematocrit 41.05 58.6% 57.1% 0.616
LDH 346.50 572.7% 56.1% 0.591
Blood sugar 260.50 60.7% 60.6% 0.635
pH 7.165 71.2% 70.7% 0.761
Discussion

Cardiac arrest and oxygen deficiency cause increase of
LDH and blood sugar, and progression of acidosis. In this
registry, these factors were also associated with poor neurologic
outcome.

In patients with cardiogenic shock, high blood glucose
level on ER arrival provides predictive information (the adjusted
odd ratio for a glucose level of 165 mg/dL or more was 5.8 (95%
confidence interval 1.0-32.8), p=0.047).

(Tada T et al. Girc J 2006; 70: 1064~1069)
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Summary

There were significant . differences in hematocrit,
potassium, LDH, blood sugar, pH, and PaCO2 between the
favorable and the unfavorable outcome groups.

By the multiple logistic regression analysis, low
hematocrit, high LDH, high blood sugar, and low pH were
identified as the independent predictors of 30-day
unfavorable outcome in addition to high age, no witness of
cardiac arrest, and no ROSC before admission.

Conclusion

Anemia, high LDH, hyperglycemia, and low pH on
admission were significantly associated with poor
neurological outcome even among patients treated with
hypothermia therapy.
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Title: Impact of Target Core Temperature on Neurological Outcome of Cardiac Arrest
Patients Treated with Therapeutic Hypothermia

Shunji Kasaoka, Ryosuke Tsuruta, Ken Nagao, Naohiro Yonemoto, Hiroyuki
Yokoyama, Hiroshi Nonogi and the J-PULSE-Hypo Investigators

Introduction: Therapeutic hypothe'rmia improves neurological outcome in patients
with out-of-hospital cardiac arrest. However, ideal target core temperature refnains
unclear. We investigated the. effects of target core temperature on neurological
outcome of cardiac arrest patients treated with therapeutic hypothermia.

Methods: We conducted a multi-center registry at 14 institutions to evaluate the effect
of therapeutic hypothermia on out-of-hospital cardiac arre_st between January 2005
and December 2009. The study committee entrusted each hospital with the timing of
cooling, cooling methods, target temperature, duration, and rewarming rate. Enrolled
patients were divided into the L group (32-33°C) and the M group (34-35°C) according
to target core températUre, and neurological outcome was compared at hospital
discharge. A favorable outcome was defined as a Cerebral Performance Category
(CPC) of 1-2. |

Results: A total of 452 patients were enrolled into the registry. Two patients were
excluded because target temperature was. unknown. The median interval from
collapse to return of spontaneous circulation was 25 minutes. Between the L group
(n=43) and the M group (n=407), tﬁe rates of survivors (77% vs. 77%) and favorable
outcomes (60% vs. 55%) were not statistically different. As compared with the M
group, the L group had significantly longer cooling time (43 hrs vs. 25 hrs, p=0.0005)
and lower rate of core cooling method (28% vs. 50%, p=0.0056). The L group had
significantly higher rates of inadequately controlled core temperature (49% vs. 29%,
p=0.0073) and side effects of hypothermia (48% vs. 29%, p=0.014). Of the side
effects, the rate of arrhythmia was significantly different (19% vs. 5%, p=0.0004).
Conclusions: This study indicated that target core temperature did not affect
“neurological outcome of cardiac arrest patients. In addition, the lower target core
temperature may céuse_ increase of side effects. To control core temperature -
adequately, further studies of cooling methods and management are needed. |
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Impact of Target Core Temperature on

Neurological Qutcome of Cardiac Arrest Patients
Treated with Therapeutic Hypothermia

Shunji Kasaoka, Ryosuke Tsuruta, Yamaguchi
Univ Hosp, Ube, Japan; Ken Nagao, Nihon
Univ, Tokyo, Japan; Nachiro Yonemoto, Natl
Ctr of Neurology and Psychiatry, Tokyo,
Japan; Hiroyuki Yokoyama, Hiroshi Nonogi,
Natl Cerebral and Cardiovascular Ctr, Osaka,
Japan; the J-PULSE-Hypo Investigators

Background

Therapeutic hypothermia
improves neurological outcome
in patients with out-of-hospital
cardiac arrest. However, optimal
target core temperature remains
unclear.

D &

WEEF

Objective

To investigate the effects of
target core temperature on
neurological outcome in cardiac
arrest patients treated with
therapeutic hypothermia.

Methods (cont’d)

Study Population

Patients with therapeutic hypothermia after cardiac
arrest from 2005 to 2009 at each hospital.

Inclusion Criteria

- Adult patients who remained ious after
resuscitation from out-of-hospital cardiac arrest.

- Presented the stable hemodynamics with drug
treatments or mechanical supporting system inclnding
IABP or PCPS.

Exclusion Criteria

- Patients with pregnancy, acute aortic dissection,
pul y thromboembolism, drug poi: g, and '
poor daily activity.
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Methods

We conducted a multi-center registry at 14
institutions to evaluate the effect of
therapeutic hypothermia in out-of-hospital
cardiac arrest patients between January
2005 and December 2009.

The study committee entrusted each
hospital with the timing of cooling, cooling
methods, target temperature, duration, and
rewarming rate.

Methods (contd)

Analysis

- Patients were divided into the L group
{32~33°C) and the M group (34~35°C)
according to target core temperature.

- Neurological outcome was compared at
hospital discharge. A favorable outcome
was defined as a Cerebral Performance
Category (CPC) of 1-2.



1. A total of 452 patients were enrolled. Two patients
were excluded because target temperature was

Results (contd)

3. As compared with the M group, the L group had
significantly longer cooling time (36 hrs vs. 25

unknown. The median interval from collapse to

return of sp cir ion was 25

hrs, p=0.0021) and lower rate of core cooling

method (28% vs. 50%, p=0.0056).

2. Between the L group (n=43) and the M group 4. The L group had significantly higher rates of
(n=407), the rates of survivors (77% vs. 77%) and inadequately controlled core temperature (49%
favorable outcomes (60% vs. 55%) were not vs. 29%, p=0.0073), and side effects of
statistically different. hypothermia (48% vs. 29%, p=0.0014).

5. Of the side effects, the rate of arrhythmia was
significantly different (19% vs. 5%, p=0.0004).

Table 1. Baseline Characteristics Table 2. Method of Hypothermia

Number of patients 450 Cooling methods

Age (years) 60 (52-68) - Surface cooling (%) 227 (50%)
- i 0, o,

Male (%) 371 (82% Core cooling (%) 217 (48%)

- Infusion of ice-cold fluid (%) 239 (53%)
Duration of cooling (hours) 25 (24-43)
Target core temperature (°C)

-32.0~33.9°C 43 (10%)

-34.0~35.0°C 407 (90%)

)
Witnessed cardiac arrest (%) 390 (87%)
Performed bystander CPR (%) 230 (51%)
Time from collapse to ROSC (min) 25 (17-40)
Initial arrest rhythm: VFN/T (%) 353 (78%)

Table 3. Comparison of Outcome

Table 4. Side Effects of Hypothermia

L group M group  p Value ’ L group M group p Value
Number of patients 43 407 Inadequately controlled 21 (49%) 114 (29%) 0.0073
Age (years) 52 (41-61) 61 (53-68) 0.0001 core temperature (%)
Target temperature (°C) ~ 33 (33-33) 34 (34-34) <0.0001 Over-cooling (%) 15 (35%) 79 (20%) 0.0228
Duration of cooling (hrs) 36 (24-50) 25 (24-40) 0.0021 Side effects (%) 20 (48%) 118 (29%) 0.0140

i 0, 0,

Core'coollng (%) 31(72%) 203 (50%) 0.0056 - Amhythmia 8(19%) 20(5%) 00003
Survival (%) 33(77%) 315 (77%) 0.9227  Infection 4(10% 59 (15%) 0.3683

Favorable outcome (%) 26 (60%) 223 (55%) 0.4766 - Bicod ransfision 8(19%)  55(14%) 03350
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