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Prasentationen er venligst leveret af foredragsholderen.
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Moderne hospitalsbehandling efter
hjertestop

Evidensbaseret? Njaoee.....

Vi ved alt for lidt



Hvad gar vi sa....

Sikre respiration

Sikre perfusion

Sikre homeostase igvrigt
Eventuelt antibiotika behandling
Koler dem lidt ned

Og ser hvad der sker.....



Tertiary centers or not for OHCA?

N=1218 during 8 years

Mo STEMI, non-tertiary hospitals
— Mo STEMI, terliary centers

Soholm H et al. Resuscitation 2013; 84:162-7



Tertiary centers or not for OHCA?
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Mo STEMI, non-teriary hospitals
— o STEMI, tertiary centers

Soholm H et al. Resuscitation 2013; 84:162-7



EKG lige efter hjertestop

* STEMI M
* NSTEMI ,\









CAD in OCHA — RH experience

STEMI
Without STEMI
n=08/108 (91%)
PCI succesfull

PCl successful 15 / 82 = 18%
n=86/108 (88%)

Bro-Jeppesen] et al. European Heart Journal: Acute Cardiovascular Care 2012 1: 291




EKG gentages pa hospital

Akut PCI

Subakut PCI
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Dgdsarsagen hos patienter der er
kelebehandlet efter hjertestop

N=310
hypotermibehandlede
OHCA-patienter
Dadelighed 34%

Hjerne : 85%

Bro-Jeppesen | et al. Unpublished data



Out of Hospital Cardiac Arrest (OHCA)

Mere end 2/3 dor af hjerneskade

Neuron necrosis
Apoptosis
* Timer til dage....



Post cardiac arrest syndrome

“Sepsis-like syndrome”
(Dget cerebral vascular resistance

Nedsat Cerebral Blood Flow

Kramper oger den cerebrale metabolisme
op til 3 gange



Komatgse overlevere efter hjertestop
Randomiserede placebo kontrollerede studier

Sedation/ krampe control (Thiopental, Diazepam)
NEJM 1986;31:397-403 and Neurology 2002;59:506-514

Calcium entry blocker (Lidoflazine)
NEJM 1991; 324: 1225-31

Cumulative Survival (%)
8 8 8 B8

—
o

Calcium antagonister (Nimodipine)
Forsman M et al. Anesth Analg 1989; 68:4
Roine RO et al. JAMA 1990; 264:3171-3177
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Trombolyse (Tenecteplase)
Bottiger BW et al. NEJM 2008;359:2651-62



ORIGINAL INVESTIGATION

Hyperthermia After Cardiac Arrest Is Associated
With an Unfavorable Neurologic Outcome

Andrea Zeiner, MD; Michael Holzer, MD; Fritz Sterz, MD; Waltraud Schorkhuber, MD; Philip Eisenburger, MD;
Christof Havel, MD; Andreas Kliegel, MD; Anton N. Laggner, MD

Arch Intern Med. 2001:161:2007-2012

OR = 2,3 per degree above 37° C



Accidentiel hypothermi virker!

N=7 fundet med hjertestop i 2° C vand

Kaerne temperatur: 16-20 ° C

Tid til EMS: 108 - 168 min

Varighed af HLR: 56 - 125 min ssree = o
Tid til ECMO: 178 - 233 min | T

Wanscher M et al. Resuscitation 2012; 83: 1078- 1084



Improved Cerebral Resuscitation From Cardiac Arrest in Dogs With Mild
Hypothermia Plus Blood Flow Promotion
Safar P et al. Stroke 1996;27:105-113

Normothermin

FINAL OPC GROUP 1 GROUP 2
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2002

The New England
Journal of Medicine

© 2002 by the Massachusetts Medical Society

VOLUME 346 FEBrUARY 21, 2002 NUMBER 8 N—z ; 5

MILD THERAPEUTIC HYPOTHERMIA TO IMPROVE THE NEUROLOGIC
OUTCOME AFTER CARDIAC ARREST

THE HyPOTHERMIA AFTER CARDIAC ARREST STUDY GROUP*

TREATMENT OF COMATOSE SURVIVORS OF OUT-OF-HOSPITAL CARDIAC
ARREST WITH INDUCED HYPOTHERMIA N

STEPHEN A. BERNARD, M.B., B.S., TimoTtHYy W. Gray, M.B., B.S., MicHAEL D. Buist, M.B., B.S., 77
Bruce M. Jones, M.B., B.S., WiLLiAM SiLvesTer, M.B., B.S., GEorr GUTTERIDGE, M.B., B.S., AND KAREN SMITH, B.Sc.




O
o
@
puil
>
+—
M
—
<))
joR
=
[}
—
—
()
©
©
L
o

Normothermia (n=124)

Hypothermia (n=123)

V)4
I 77 1 I I I T T

I I
4 8 12 16 20 24 28 32 36 40

Hours after Restoration of Spontaneous Circulation

44




NNT =7~

Hypothermia

a N
: L NN,

[T

Normothermia

x
I
> 50
>
| -
-}
wn

No. AT Risk

Hypothermia 137
Normothermia 138




No further discussion?

Hypothermia
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No. AT Risk

Hypothermia 137
Normothermia 138

The study was carried out between March 1996
and January 2001. Since the enrollment rate was low-

er than expected and funding had ended by July
2000, enrollment was stopped at this date.




TREATMENT OF COMATOSE SURVIVORS OF OUT-OF-HOSPITAL CARDIAC
ARREST WITH INDUCED HYPOTHERMIA

STEPHEN A. BERNARD, M.B., B.S., TimoTHY W. GRraY, M.B., B.S., MicHAEL D. BuisTt, M.B., B.S,,
Bruce M. JonEes, M.B., B.S., WiLLiam SiLvesTer, M.B., B.S., GEoFF GUTTERIDGE, M.B., B.S., AND KAREN SMITH, B.Sc.

On the basis of our previous study,!¢ it was determined that a
sample of 62 patients (31 in each group) would be required to

show a change in the rate of a good outcome (discharge to home

or to a rehabilitation facility) tfrom 14 percent to 50 percent, with
a power of 80 percent and a significance level ot 0.05. An analysis
of results from 62 eligible patients tound that the outcome in the
control group was better than our previously published rate,'¢ but
that there was a strong trend toward improved outcome in the hy-
pothermia group. The study was continued for a further 12 months,
at which time 84 patients had been eligible for enrollment, 77 had
been enrolled, and 72 had been treated according to the correct
freatment assignment.




Ved udskrivelse...

"Good result”
Hypothermia 49%
Normothermia 26% P<0.05

Dod
Hypothermia 51%
Normothermia 68% NS

N Engl ] Med 2002;346:557-63



ILCOR Adyvisory Statement

Therapeutic Hypothermia After Cardiac Arrest

An Advisory Statement by the Advanced Life Support Task Force of the
International Liaison Committee on Resuscitation

Summary: ILCOR Recommendations
On the basis of the published evidence to date, the ILCOR

ALS Task Force has made the following recommendations:

® Unconscious adult patients with spontaneous circulation after
out-of-hospital cardiac arrest should be cooled to 32°C to 34°C
for 12 to 24 hours when the mitial rhythm was VF.

® Such cooling may also be beneficial for other rhythms or
In-hospital cardiac arrest.

(Circulation. 2003;108:118-121.)



Stor industri

Unparalleled
Thermodynamics
for Achieving
Therapeutic
Hypothermia

Velomedix Catheter in Peritoneal Cavity

= Large surface area
=+ Access to core organs

=+ Access to ~50% of
blood flow

| Dialysis Catheter in Peritoneal Cavity



Kolestrategier

Core cooling methods

Surface cooling methods
Precooled surface
cooling pad

Water-circulating
surface cooling pad

Cold \
intravenous =@
fluids

Cold saline

Catheter-based endovascular device inserted in the femoral vein

Holtzer M. N Engl ] Med 2010;363:1256-64.



Publikationer med “Therapeutic
Hypotermia” | titlen - PUBMED
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“Ndr du forst har anekdoten,
kan du smide data ud”

Psykologiprofessor Richard Nisbett ,University of Michigan



Forste RH erfaring
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NN=52 e Intervention Period
n=57 Control Period

Bro-Jeppesen | et al. Resuscitation 2009;80:171-176



Hypotermi anbefales | guidelines
Evidensen er tynd

Optimal target temperatur er ukendt



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Targeted Temperature Management
at 33°C versus 36°C after Cardiac Arrest

Niklas Nielsen, M.D., Ph.D., Jorn Wetterslev, M.D., Ph.D., Tobias Cronberg, M.D., Ph.D.,
David Erlinge, M.D., Ph.D., Yvan Gasche, M.D., Christian Hassager, M.D., D.M.Sci.,

Janneke Horn, M.D., Ph.D., Jan Hovdenes, M.D., Ph.D.,

Jesper Kjaergaard, M.D., D.M.Sci., Michael Kuiper, M.D., Ph.D., Tommaso Pellis, M.D.,
Pascal Stammet, M.D., Michael Wanscher, M.D., Ph.D., Matt P. Wise, M.D., D.Phil.,
Anders Aneman, M.D., Ph.D., Nawaf Al-Subaie, M.D.,

Seren Boesgaard, M.D., D.M.Sci., John Bro-Jeppesen, M.D., lole Brunetti, M.D.,
Jan Frederik Bugge, M.D., Ph.D., Christopher D. Hingston, M.D.,

Nicole P. Juffermans, M.D., Ph.D., Matty Koopmans, R.N., M.Sc,,

Lars Keber, M.D., D.M.Sci., Jerund Langargen, M.D., Gisela Lilja, O.T.,
Jacob Eifer Megller, M.D., D.M.Sci., Malin Rundgren, M.D., Ph.D.,
Christian Rylander, M.D., Ph.D., Ondrej Smid, M.D., Christophe Werer, M.D.,
Per Winkel, M.D., D.M.Sci., and Hans Friberg, M.D., Ph.D.,
for the TTM Trial Investigators*
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Main objective

* To assess the benefits and harms of a
targeted temperature management at 33°C
versus 36°C

* Avoiding fever in post-cardiac arrest patients
in both groups



950 patienter blev randomireret

36 hospitals |
10 countries H

Europe and Australia

Funded by:

Swedish Heart Lung Foundation

AFA-insurance Foundation, Sweden

Swedish Research Council

Governmental and Regional funding within the Swedish National Health System
Tryg Foundation, Denmark

Zoega, Krapperup, Thure Carlsson, Trolle-Wachtmeister foundations, Sweden



Inklussions kriterier

* Hjertestop opstdet uden for hospital
 >18ar

* Formodet kardiel arsag

* Alle hjerterytmer

« Bevidstlgs (GCS<8)

» Stabil ROSC



Eksklussions kriterier

* Ubevidnet asystoli
* >240 minuter fra ROSC
* Tp<30°C

» Kendt eller misteenkt intracranial bledning
og apoplexi



‘ Inclusion 240 min ‘ ‘ Prognostication ‘ ‘ Half year follow up

I I J

o o e
0 1

‘ ROSC “ Intervention ‘ ‘ ICU, hospital discharge ‘




e Primecert outcome: Overlevelse

* Sekundeert outcomes: Dad og
neurologisk status ved 180 dage

v" Cerebral Performance Category
v Modified Rankin Scale

 Serious adverse events



Baseline data

33°C 36°C
473 466

Age 64+/-12 64+/-13
Male sex 83 % 79 %

Arrest in place of
residence

Arrest in public place
Bystander witnessed

Bystander CPR
Shockable rhythm




Kaplan-Meier estimates for time to death in TTM-trial intervention groups

1.0 P=0.51
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No. of patients at risk:
Target 33 C 0.0- 230 151 64 15
Target 36" C ' 235 144 68 12
200 400 600 800

Days since randomization




Target 33°C  Target36 °C ~ Hazard Ratio Hazard Ratio Test of
Subgroup No. of events/Total no. of patients 95% ClI 95% ClI interaction
Age P =0.52
Less than or equal to 65 years 91/238 85/250 1.13[0.84, 1.53]
More than 65 years 144/235 140/216 1.01[0.80, 1.28]

Gender

Female 47/80 55/98 1.14[0.77, 1.69]
Male 188/393 170/368 1.07 [0.87, 1.32]

Time from cardiac arrest to ROSC

Less than or equal to 25 min 791243 86/241 0.92[0.68, 1.24]
More than 25 min 156/230 138/224 1.20 [0.96, 1.50]

Initial rhythm

Non-shockable 82/98 74/88 1.08 [0.79, 1.48]
Shockable 153/375 150/377 1.06 [0.84, 1.34]

Shock at admission

Not present 183/402 180/398 1.03[0.83, 1.28]
Present 52/70 44/67 1.35[0.90, 2.03]

Site category

Two largest sites 50/110 40/108 1.33[0.87, 2.03]
Sites except two largest 185/363 185/358 1.02[0.83, 1.25]

TTM-Trial
All patients 235/473 225/466 1.06 [0.89, 1.28]

0.7 1 15
33 °C better 36 °C better

Figure 3




Hazard ratio

Stpdbar vs ikke-st@gdbar rytme
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33 C zhockable

36 C, shockable

Hazard ratio
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36 C, shockable

I
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Martin Frydland et al, 2014




Outcome TTM33

PRIMARY OUTCOME

Mortality at the end of trial

Dead no./total no. (%) 235/473 (50)
SECONDARY OUTCOMES

Neurological function at

follow-up

CPC 3-5-no./total no. (%) 252/469 (54)
MRS 4-6—no./total no. (%) 245/469 (52)

Serious adverse events
Any event—no./total no. (%)  439/472 (93)

TTM36

225/466 (48)

242/464 (52)
239/464 (52)

417/464 (90)

HR or RR (95% CI)

P Value

100% follow-up

HR=1.06 (0.89-1.28)

0.51

99% follow-up

RR=1.02 (0.88-1.16)
RR=1.01 (0.89-1.14)

RR=1.03 (1.00-1.08)

0.78
0.87

0.09




Konklussion fra TTM studiet

33°C =36°C



Overlevelse

X

§ 33°C

S 36°C
37°C

TTM 2013 HACA 2002 Bernard 2002
n=945 n=275 n=77




Praehospital Kgling?

Mortalitet

Praehospital keling
62/118=53%

Hospital keling
54/116=47%

Bernard SA et al Circulation. 2010;122:737-742



Intra-arrest cooling (Rhinochill)

N=200

Overlevelse til

udskrivelse:
Normotermia 13%
A: coolant spray A nasal catheter )
B: nasal catheter (B: m?r?)rll lﬁril[k Hypotermla 15%

D: coolant bottle

Castren M et al. Circulation. 2010;122:729-736



Effect of Prehospital Induction of Mild Hypothermia on Survival
and Neurological Status Among Adults With Cardiac Arrest
A Randomized Clinical Trial

Francis Kim, MD; Graham Nichol, MD, MPH; Charles Maynard, PhD; Al Hallstrom, PhD; Peter J. Kudenchuk, MD;
Thomas Rea, MD, MPH; Michael K. Copass, MD; David Carlbom, MD; Steven Deem, MD; W. T. Longstreth Ir, MD;
Michele Olsufka, RN; Leonard A. Cobb, MD

EI With ventricular fibrillation Without ventricular fibrillation

1.004

1.004
Death without awakening Intervention
| 04 Control
]

Death without awakening

Awakening

Proportion Achieving Outcomes
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Awakening

10 15 20 10 15 20

Days Since Cardiac Arrest Days Since Cardiac Arrest

Temp ved ankomst til hospital- 1.2° C

JAMA 2013



Table 3. Prehospital, Emergency Department, and In-Hospital Safety Data

Rearrest postrandomization®
Use of pressors postrandomization®
Prehospital deaths®

Time from first dispatch to hospital arrival, min®

First arterial blood gas
pH®

Pao,, mm Hg®

Pulmonary edema
First chest film*

Control P Value

(n=671)
138 (21) [18 to 24] 008
(n=671)
59(9)[7 to 11] 82
(n=671)
11(1.6) [0.9t0 2.5] 61

(n=629)
49 (48 to 50) [14]

Intervention
(n = 686)
176 (26) [22 to 29]
(n = 686)
62 (9)[7to11]
(n = 688)
0(1.3)[0.7t02.5]

(n = 654)
51(50to 52)[13]

(n=612)
7.16(7.14t0 7.18) [0.23]
(n = 609)

189 (178 to 200) [135]

(n=590)
7.20(7.18t0 7.22) [0.29]
(n =585)

218 (206 to 230) [144]

(n=631)
256 (41) [37 to 44]

(n =609)
184 (30) [27 to 34]

CONCLUSION AND RELEVANCE Although use of prehospital cooling reduced core temperature
by hospital arrival and reduced the time to reach a temperature of 34°C, it did not improve
survival or neurological status among patients resuscitated from prehospital VF or those
without VF.




Fortolknings muligheder

2002-studierne var forkerte. Koling virker ikke.

TTM underpowered?

TTM forkerte patienter?

TTM for langsom nedkeling?

TTM for hurtig opvarmning?
Det at undga feber er nok



Feber efter hypotermibeh

30-days mortality

0.02
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Maximum temperature

Bro-Jeppesen | et al. Resuscitation 2013; 84: 1734— 1740



Fortolknings muligheder

2002-studierne var forkerte. Koling virker ikke.

TTM underpowered?

TTM forkerte patienter?

TTM for langsom nedkeling?

TTM for hurtig opvarmning?
Det at undga feber er nok
Hawthorne effekt?.....



Western Electrics »

samlefabrikker for = 48

telefoncentraler ol u - :
(Hawthorne Works) Bt u:m < E
Udenfor Chicago

Data fra 1924-32



ILCOR og NBV

“We accept that some clinicians may make a
local decision to use a target temperature of
36°C pending this further guidance”

NBVen anbefaler ‘terapeutisk hypotermi’ uden
angivelse af target temperatur



Thus, the TTM trial should change practice immediately. The
compelling evidence from the TTM trial 1s that patients who
have been resuscitated from an out of hospital cardiac arrest
and who remain comatose should not receive therapeutic
hypothermia (32-34°C) after admission to hospital. Instead, a
temperature target of 36°C 1s appropriate and much more easily
achieved. Immgnmtication in such patients should
be delayed for at least 72 hours after sedation 1s stopped, except
n cases of brain death or early myoclonus with bilaterally absent
somatosensory evoked responses. In addition, there seems to

be no suggﬂrtive evidence for active ceﬂling using ice cold
intravenous fluid bolus 1n the Erehﬂsgital setting.

Intensive Care Unit, The Alfred Hospital, Melbourne, VIC 3004, Australia
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Rutine flow

Stop Prognose
Sedativa vurdering
CT?
EEG — >
SSEP >
>
Hypotermi

Minimum 72 timer



Hvad sa nu?

Hold patienten pa 36° C de forste 24 timer
Forebyg feber de naeste 24 timer
Vent med prognostisering til efter 5 dogn

Vi md igang med at undersoge
Om ‘feber er farligt’
Hvad er den bedste rehabilisering efter institio?
Akut KAG og revaskularisering ved NSTEMI+Institio?
Er temperatur manegement overhoved nedvendig?
Farmako terapi
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