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1. INTRODUCTION physical state of an homothermic individual
in whom the body temperature is below the
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Profound Cardiac Hypothermia °

CuarLes A, Hurnacer, M.D., PErer W, Conrap, M.D., JoserH
Scuanno, M.D., Rogue Pirarri, M.D.

From the Labaratory for Surgical Research of Georgetown University Medical Center,
Washington, D. C.
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IPOTERMIA

Temperatura corporea del “core” o centrale (< 352 C o < 952 F)

IPOTERMIA ACCIDENTALE (spontanea , non controllata)

IPOTERMIA INDOTTA ( controllata , terapeutica )

— l3g°C--| |

Grado di ipotermia: Temperatura core Safe range—<
Lieve 33-36 °C

Moderata 28-32 °C

Severa 18-28 °C

Profonda 5-18 °C i
Ultra-profonda <5 °C

L-34°C

Y } Therapeutic Window?

“=-32°C

S~ 30°C--

B 28°C
Too low will increase the
risk of adverse events

: and may negate (some

of) the benefits of

cooling



Perché?

ISCHEMIA: MECCANISMO SEMPLIFICATO
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Mechanisms

hypothermia ischemia
lower glutamate excitotoxicity
metabolic rate release
l inflam. cascades
less oxygen cal_r.:ium 1
consumption shifts
% Cell Death

dysfunction

l blood brain barrier

oxygen-free disruption & cerebral
radicals edema

Geocadin RG, Koenig MA, Jia X et al. Management of brain injury after resuscitation
from cardiac arrest. Neuro! Clin. 2008;22:487-506.




IPOTERMIA : Perche?

- Riduce la richiesta di O2 nelle aree ischemiche

- Rallenta I'attivita enzimatica per la formazione dei
radicali liberi

- Protegge e stabilizza la membrana lipoproteica
cellulare

- Riduce |'acidosi intracellulare (riduce i lattati)

- Inibisce la biosintesi, il rilascio e l'uptake dei
neurotrasmettitori eccitatori.
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Therapeutic Hypothermia
after Cardiac Arrest
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Mild Therapeutic Hypothermia to Improve the

Neurologic Outcome after Cardiac Arrest ... 549
THE HYPOTHERMIA AFTER CARDIAC ARREST

STUDY GROUF

Treatment of Comatose Survivors

of Out-of-Hospital Cardiac Arrest

.................... 557
S.A. BERNARD AND OTH

. L ive Care Med (2004) 30:757-769
T SRS

Kees H. Polderman Application of therapeutic hypothermia
Kees H. Polderman Application of therapeutic hypothermia in the intensive care unit
in the ICU: opportunities and pitfalls treatment modality_Part 2 Practcal aspects
of a promising treatment modality. and side effects

Part 1: Indications and evidence
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Therapeutic Hypothermia

after Cardiac ArreSt .oooocooioecieaaaane.

P.J. SAFAR AMD P .M. Koc
MEild Therapocutic Hypothermia to Improve the O F B ASIC RESE AR
Neurologlc Outconje afrer Cardiac Arrest ... .. 549 P, T T - o e 15 [T
G o HYy POTHERMIA AFTER CARDIAC ARREST . .
STUDY GROUP

Trearment of Comatose Survivors
of OQOur-of-FHospital Cardiac Arrest
with Induced Hyporhermia .. ST SRR T e e DR
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Studi Randomizzati controllati Prospettici

1. Studio policentrico europeo ( 9 centri )

2. Studio policentrico australiano (4 ospedali)

Criteri di inclusione:

ROSC (+mancata risposta comandi verbali) dopo FV/TV extra-H

Tempi tra: collasso e RCP : tra 5-15" intervallo fra arresto e ROSC < 60’

Criteri di esclusione:

Shock cardiogeno refrattario (PAS<90mmHg nonostante uso di amine), Ipossia persistente (spO2<85%),

aritmie gravi, gravide, cause non cardiache di ACR (ictus, trauma, intossicazioni)
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Figure 2. Cumulative Survival in the Normothermiz and Hypothermia Groups.
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urologico Gruppo IpoTermia : 55%

Gruppo IpoTermia : 49%0

Outcome
positivo @ deficit Grupo NormoTermia : 39% Gruppo NormoTermia : 26%o0
assenti ofnoderati) (RR 1.40; 95% CI 1.08-1.81) (RR 1.85; 95% CI 0.97-3.49)

N

Mortalita a Qmesi Gruppo IpoTermia : 41%

Gruppo NormoiTermia : 55%o0
(RR 0.74, 95% CI 0.58-0.95)

Gruppo IpoTermia : 51%

N Gruppo NormTermia : 68%o0
(RR 0.76; 95% CI 0.52-1.10)




COMPLICANZE

TABLE 4. COMPLICATIONS DURING THE FIRST SEVEN DAYS

AFTER CARDIAC ARREST.*

HACA study group, NEJM, 2002

COMPLICATION

Bleeding of any severityt

NORMOTHERMIA

HYPOTHERMIA

no./total no. (%)

26,138 (19)

35/135 (26)

e

Pneumon
Sepsis

Pancreatit
Renal failt
Hemodial
Pulmonar
Seizures

Lethal or
Pressure s

to 0.95).

Most of the patients with unfavorablegheurologic
outcomes died within six months aftel discharge
from the hospital. In this subgroup of patf¥gts, mor-
tality after discharge did not differ aigmh-; ac-
wr\dlng to the assigned treatment (Table 3),

Complications

The proportion of patients with any complication
did not differ significantly between the two groups
(93 of 132 patients in the normothermia group [70

le‘LLl‘ltJ and 98

135 in the hypothermia group
=0.70). Sepsis was more likely to de-
velop in the patlmta with hypothermia than in those
with normothermia, alﬂluugh this difference was not
statistically signiﬁcant (Table 4). The total number
of complications was not significantly higher in the
hypothermia group than in the normothermia group

Ny, (P=0.09).

DISCUSSIO

Our results show that among patients in whom
spontancous circulation had been restored after cardi-
ac arrest due to ventricular fibrillation, systemic cool-
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2005

e Comatose out-of-hospital adult patient with ROSC after VF:
Class IIa recommendation

e In-hospital arrest, other rhythms: Non VF, PEA, Asystole e.g.
Class IIb recommendation
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Circulation L

Part 9: Post—Cardiac Arrest Care : 2010 American Heart Association Guidelines for
Cardiopulmonary Resuscitation and Emergency Cardiovascular Care
Mary Ann Peberdy, Clifton W. Callaway, Robert W. Neumar, Romergryko G. Geocadin, Janice
L. Zimmerman , Michael Donnino, Andrea Gabrielli, Scott M. Silvers, Arno L. Zaritsky, Raina
Merchant, Terry L.. Vanden Hoek and Steven L. Kronick

Circulation. 2010;122:S768B-S786
doi: 10.1161/CIRCULATIONAHA 110971002
Circulation is published by the American Heart Association, 7272 Greenville Avenue, Dallas, TX 75231
Copyright © 2010 American Heart Association, Inc. All rights reserved.
Print ISSN: 0009-7322. Online ISSN: 1524-4539

A Resuscitation

journal homepage: www.elsevier.com/locate/resuscitation -

European Resuscitation Council Guidelines for Resuscitation 2010
Section 4. Adult advanced life support

Charles D. Deakin?!, Jerry P. Nolan®*-!, Jasmeet Soar ¢, Kjetil Sunde?, Rudolph W. Koster®,
Gary B. Smith!, Gavin D. Perkins!

A Cardiothoracic Anaesthesia, Southampoo
" Anaesthesia and Intensive Care Medicine
©Aanasarhecn and nromchive Care AWedicfme

Resuscitation (Z00B) 79, 350 379

awvailable at www.sciencedirect.com

- ; )
==~ ScienceDirect

jiournmal homepage: www.elsevier.com/ilocatefresuscitation

ILCOR CONSENSUS STATEMENT

Post-cardiac arrest syndrome: Epidemioclogy,
pathophysiology, treatment, and prognostication

A Scientific Statement from the International Liaison
Committee on Resuscitation; the American Heart
Association Emergency Cardiovascular Care
Committee: the Council on Cardiovascular Surgerv
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e Comatose out-of-hospital adult patle with ROSC after VF:
Class I recommendation

o In-hospital arrest, other rhythms: Non VF, PEA, Asystole e.g.
Class IIb recommendation




THERAPEUTIC HYPOTHERMIA

Sl ! St L T e el ] L AN T Saad d:llul'h"lll'u

Uncopsed®® ac dult pattents thh spnntanen latmn
Afler nut of-hospital VF cardiac arrest shnuld br.-‘.' codMe
t-:r 32 34°C for at least 12-24h.""" Most experts n:urrently
recommend cooling for at least 24h. Although data sup-
port cooling to 32—-34°C, the optimal temperature has not
been determined. Induced hypothermia might also bene-

N\, fit unconscious adult patients with spontaneous cirr:u[atm,-,

ar Out- nf -hospital cardiac arrest from a nﬂnshm:
rh}ft nsital ::armar: arrest.'”” Althgughe -:rpn
mal un'nng nf it i el c1n1r:all1.ﬂ deﬁned
current concensus is to mrtiate cr:mlmg, as soon as possi-
ble. The therapeutic window, or time after ROSC at which



Dal 2007
Regione Emilia Romagna e Ministero Salute

Gruppo di Studio:
Gravi cerebropatie acquisite post acute

Registro Utstein Arresti Cardiaci

Applicazione protocollo operativo condiviso con
altre Rianimazioni



PROTOCOLLO RIANIMAZIONE FERRARA

CRITERI DI INCLUSIONE

- FV extraospedaliera (Classe | )

- PEA/Asistolia extraospedaliera (Classe llb )

- ACC intraospedaliero (Classe ll b))

- Intervallo collasso — RCP <15 min

-GCS <9

- ROSC con ritmo ed emodinamica stabile

- Eta’>18 anni



PROTOCOLLO RIANIMAZIONE FERRARA

CRITERI DI ESCLUSIONE

-Trauma, Ictus, Intox, stato male epilettico
-Gravidanza

-NCH maggiore intracranica <10 gg
-Malattia terminale

-Sanguinamento in atto

-T iniziale <30 °C

- grave deficit neuro preACC
-Coagulopatia primitiva preesistente
-Shock cardiogeno refrattario



PROTOCOLLO RIANIMAZIONE FERRARA

FASE 1 INDUZIONE
Appena possibile, nel minor tempo possibile
e fluidi 4°C 30-40ml/Kg in 30’-40’;
e teli ghiacciati: inguini, ascelle, collo
e materasso ad aria
* raggiungere 32°-34°entro 8 h
e analgosedazione e curarizzazione
eGoal emodinamici: PAM > 60 (liquidi + amine); PVC 12-15; SvO2 > 70%
* Goal Ventilatori: paO2 > 100; paCO2 40-45 - adattare fiO2, peep, p.inspir
e trattare alterazione elettroliti

* mantenere normoglicemia: Glu 100-150



PROTOCOLLO RIANIMAZIONE FERRARA

FASE 2 MANTENIMENTO

* Mantenere 32°-34°per 24h

e analgosedazione e curarizzazione (ev BIS e TOF)

e Emodinamica: PAM > 60 (liquidi + amine); PVC 12-15; SvO2 > 70%
¢ Ventilazione: Pa02 > 100; PaCO2 40-45, P/F > 300

e Bilancio idroelettrolitico (K, Mg, Na, Glu)

Monitoraggio:

ECG, IBP, Sp02, EtCO2, PVC, EGA

Temperatura: Catetere vescicale con termistore/ Sonda esofagea
Diuresi

SvO2

Elettroliti

Coagulazione



PROTOCOLLO RIANIMAZIONE FERRARA

FASE 3 RISCALDAMENTO
Dopo 24h STOP IPOTERMIA
* Riscaldamento passivo :

0.2- 0.5 °C/h; durata 8-12 h
Eventuale Riscaldamento attivo dopo 6-8 h
Se T aumenta > 1 °C/h: rallentare processo (materassino refrigerante, ghiaccio)
Mantiene analgosedazione per tutta la fase di rewarming
Evitare brivido
Evitare overshooting di temperatura: FANS o PARACETAMOLO
ATTENZIONE :
Ipotensione da ipovolemia relativa (Vasodilatazione)
Aumento Potassiemia

Glicemia



DATI RIANIMAZIONE FERRARA (2007-2012)

MILD THERAPEUTIC HYPOTHERMIA AFTER CARDIAC ARREST:
OUR EXPERIENCE

C. Lupi, S. Lamborghini, E. Ferri, S. Rinaldi, M. Vason, 5. Bortolazzi, T, Matarazzo, P. Tonini, &.Mantovani, R, Zoppellari

ANAESTHESIA AND INTENSIVE CARE UNIT, S. ANNA UNIVERSITY HOSPITAL, FERRARA, ITALY

BACKEROUND
In the year 2007, our group was enrolled in the "Gravi Cerebropatie Acquisite Post Acute” study, handled by Emilia Romagna Region
and financed by the Italian Health Ministry.
The application of a mild therapeutic hypothermia protocol after cardiac arrest was also considered in this study,
In patients treated with mild hypothermia after cardiac arrest, an improvement of neurclogical outcome has been shown by many
authors (1,2).
These results enabled this practice to get included in international guidelines of post-resuscitation management after cardiac arrest 2 O O 9
(3)
The aim of our study was to assess the outcome of patients admitted to our ICU after cardiac arrest during the period from
1/10/07 to 31/1/09.

MATERIALS AND METHODS IHT EXCLUSION CRITERIA
We analyzed patients, oged 18-80 years, admitted fo our IEU
after cardiac arrest (In-Hospital and Out-Hospital) either
!'r'el:rr ed or non-treated with Induced Hypothermic Therapy *8
(Iml.:lPNCBdW was codified b’)’ a pratocol Cﬁﬂshﬁ'ﬁ of dﬁﬂp ETIOLOGY traumatic or ﬂE‘.LII"'clngiC or metabalic
sedation and paralysis and active cooling to reach 32-34 °C HAEMODYNAMICS
within 4-6 hours by ice cold fluids, cool air blankets, ice
ﬁackoging of the limbs. Hypothermia was maintained for 24 DOWNTIME ROSC » 60 min from collapse

ours, then passive warming started. ;

Cardiovascular, metabolic and neurological monitoring was ACLS started » 15 min from collapse
performed.

» BO years

refractory cardiogenic shock

RESULTS CARDIAC ARREST ICU ADMISSIONS
During the study period, 25 patients were admitted to our ICU after cardioc arrest
(15 males and 10 females; mean age 63,9 + 14,5). Twelve patients were excluded from
the hypothermia protocol: threex80 years, nine with 6CS : 9.Thirteen patients were »
treated with mild hypothermia. Before cardiac arrest they all presented a CPC
(Cerebral Performance Category) 1-2. The outcome is outlined in the tables below,
Complications during procedure were few: 1 patient presented arrhythmia and 1 MO
developed a ventilator associated pneumonia, but no sequelae affected patients HYPOTHERMIA EYECTHERMTA
outcome or caused the procedure to be discontinued,




DATI RIANIMAZIONE FERRARA (2007-2012)
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Table 21-9. Quality of Care for In-Hospital Cardiac Arrest

Overall

- 35.6% (30 5%-40.7%)

Time to first shock within 3 min*

Hypothemmia after resuscitation maintained
between 32°C and 34°C

*Among those with a first recorded rhythm of

oulseless ventricular tachycardie, or shockable by autoedextemal
defibrillator.




CPC Cerebral Performance Category

IPOTERMIA : 1: Good cerebral function

2: Partial cerebral dysfunction

29 PZ TRA TTA T/ 3: Severe cerebral dysfuction

4: Coma or vegetative state
5: Death

TRATTATICON IPOTERMIA

14

12

10

CPC1-2 CPC 34 deceduti




CPC Cerebral Performance Category

IPOTERMIA 1: Good cerebral function

2: Partial cerebral dysfunction

40 PZ NON TRA TTA TI 3: Severe cerebral dysfuction

4: Coma or vegetative state
5: Death

NON TRATTATI CON IPOTERMIA

25

20

15

10

CPC1-2 CPC 34 deceduti




NEL 2013....

e 13 ACC

e |POTERMIA:
— 5pz (2 In-H, 3 Out-H)
— 8 pz esclusi (Trauma, NCH, ORL, Shock cardio)

— Appropriatezza: > 90%



CONCLUSIONI

Metodica riconosciuta e standardizzata

Utilizzo routinario e appropriato

Registro Arresti Intra/Extra

Sistemi Raffreddamento






