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Targeted Temperature Management in
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The jury opines that the term “targeted temperature
management” replace “therapeutic hypothermia.”

Purpose of TH in Critical care ~
Neurology

* Neuroprotective Therapy
* Decrease ICP

Theory
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Reperfusion Injury

* An inflammatory response is mounted,
and phagocytic cells engulf damaged but
still viable tissue

» Harmful chemicals damage BBB

» Cerebral edema due to leakage of
large molecules like albumins from vessels
through the damaged BBB — pull water
into brain tissue by osmosis (vasogenic
edema) — compression brain tissue

Muengtawsepongsa S, Srivaithon W. World J Methodol. 2017 Jun 26;7(2) 5567
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Hypoxic/lschemic cascade Hypoxic/lschemic cascade (2)
 Lack of O, — no ATP for energy. « 1 free radicals, reactive O, species,
« Cell switches to anaerobic metabo”sm, eXCitOtOXiCity (endonucleases, ATPaseS,
producing lactic acid. and phospholipases)
» ATP-reliant ion transport pumps fail — cell * Cell's membrane & Mitochondria broken
depolarized, allowing Ca** influx. down by phospholipases
« 1 intracellular calcium — release of the . CeII_ dies through n_ecrosis — glutamate into
excitatory neurotransmitter glutamate environment — poison nearby neurons
« Stimulates AMPA and NMDA receptors
8 9
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Ischemic cascade

Thank you Jennarong Muengtaweepongsa

Muengtaweepongsa S, Srivlaitron W, World J Methodol. 2017 Jun 26:7(2):55-67
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32°C - postischent®

Stroke. 2003;34:214-223
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Mechanisms of neuroprotection by
hypothermia
» counteractischemic brain damage by
several mechanisms
— prevention of the blood—brain-barrier disruption
— | oxygen-based free-radical production
— | excitotoxicneurotransmitter release
— anti-inflammatory action
— delayed apoptosis

12

13




10/16/2019

ILCOR Advisory Statement

Therapeutic Hypothermia After Cardiac Arrest

An Advisory Statement by the Advanced Life Support Task Force of the
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* There seems to be good evidence (level
1) to recommend the use of induced
mild hypothermia in comatose
survivors of-out-hospital cardiac arrest
caused by VF.

Level 1 evidence indicates one or more randomized clinical trials in which
benefit was shown

14 15
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PostCardiac Arrest Care: 2010
L ] L ] - I
1 t AI'!I(‘,TI&I:}.III Heart o
CITCU Al101]  socion + In summary, we recommend that
Learn and Live.. . .
JOURNAL OF THE AMERICA MEA AreocuATN comatose (ie, lack of meaningful response
to verbal commands) adult patients with
ROSC after out-of-hospital VF cardiac
oot i iy ey arrest should be cooled to 32:C to 34-C
(89.6°F to 93.2°F) for 12 to 24 hours (Class
I, LOE B).
16 17
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Therapeutic Hypothermia after Cardiac The RCT of TH after cardiac arrest
Arrest
The New England HACA (European) Bernard trial (Australia)
Journal of Medicine Sample N=275 N=77
— Cooled verses 137 cooled 43 cooled
normothermia 138 normothermia |34 normothermia
Intervention Cooling blankets | Ice packs
and ice packs
Targot tomperaturs 3234 dogrees 35 degrocs
TREATMENT OF :':l“\::le:::l"\'l |k:1‘,:"."::;‘;{'\'([-‘Il;|I|:|"k:::;“‘lI AL CARDIAC Inltlatlon PrehOSpltal ER
B M, Jommn VB B Vhcoms Sersemon BB .5 ot G ML B8 o Ko S, 8.5 Duration 24 hours 12 hours
Follow up 6 months 30 days
18 19
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Benefit ” - _ Methods of Coolihg

* NNT of 7 to prevent 1 death with TH Selective head cooling

* NNT of 6 to reduce neurologic — Cooling helmet: ineffective in adult
impairment with TH Internal cooling by intravenous and

intraarterial ice-cold saline

— Need large volume

The NNT is the number of patients who need to be treated in order to * Surface cooling
prevgnt one additional bad outcome

& » Endovascular cooling

20 21

Surface method of TH

@
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aline 20 amp
defibrillation 200 joule X 3
GCs = 4T
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Surface cooling

Surface cooling h

Y
Use with permission from the patient

31
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Y
Use with permission from the patient |
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-~ = Figure 1. The Reprieve Endovascular Temperature Manaéement System -~

.
*  De Georgia, M. A. et al. Neurology 2004;63:312-317'

AR NEUROLOGY R
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Intravascular Hypothermic <
Machine

35
Intravascular Hypothermic ~ <| | ' Y
Catheter
s e I
. @
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Unpublished data
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Site of temperature probe
Sel point Error signal ‘ Controller | 4.{ Themmoeffeciors
{reference) ( i i ) (POAH) heat gainheat loss
* PA cath
— Most accurate but high complication rate ?l;:::nw _ ggﬁl"m,
'asoconsinction ea'.lng
« Esophagus s e
— High accuracy but may not comfortable to passve syt T
patient .. Skinishell__
» Rectum oo
— Medium accuracy with lag behind core temp
10 — 15 min. but easy to use
41 42
- Introduction of thermoregulatory =~
Bedside Shivering Assessment Score (BSAS) 9 ry
tolerance
* Nonpharmacological treatments
1 Mild: Shivering localized to neck and/or — Skin counterwarming
Lile R « Pharmacological treatments
2 Moderate: Shivering involves gross _ Anesthetics and Muscle relaxants
movement of upper limbs .
o — Meperidine
3 Severe: Shivering involves gross .
movement of trunk, upper and lower limbs — Drug combination
»:Meperidine and Buspirone
» Meperidine and Dexmedetomidine
43 44
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US 20140 ORIGINAL ARTICLE o
oo United States
1z Patent Application Publication o Pub. No.: US 2014/0135879 Al Prevention of Shivering During Therapeutic Temperature
Flint (43 Pub. Date: May 15, 2014 The Columbia Anti-Shi ng Protocol
Amanida M ‘I arpunter v
Stephas L. Mayer © K av = Jmn Ol = 1, Sichaed S <
Nerrra) M jatla
T AND APPARATUS FOR By Dise
U Al HIVERING
DURING THERAPEUTIC ERATURE N Baseline 801000 mg Q) 4-6
CONTROL WmgQih
os IV Goal (34 mgidly
1 Muld sedatson
" 3 e amd Osioid
3
a4 ular blockale
With our protocol, we have found that 33% of patient days undergomg TTM do
not need additional anti-shivering interventions beyond skin counterwarming,
acetaminophen, buspirone and intravenous magnesium.
= -l = -

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

.

Do s i

L Grup  I6°C Geoup

Conclusions

In unconscious survivors of out-of-hospital
cardiac arrest of presumed cardiac

cause, hypothermia at a targeted temperature of
33-C did not confer a benefit as :
compared with a targeted temperature of 36-C.

P yalue e rendd o83

- Conscious and alert with normal function or only slight disabilit

Conscious and alert with moderate disability

Conscious with severe disability
Comatose or persistent vegetative state

Brain dead or death from other causes
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in-hospital
arrest data

52%
18%

P
hospital
discharge

% Surviving

51
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B, PUTTI

Europ il and European
Society of Intensive Care Medicine 2015

P for post-r Ration care

Bermd W,
Hans Fribery
Kjetil Sunde
Clandio Sand rosi

Targeted temperature management remains important
but there is now an option to target a temperature of
32-36C.

e

Part 8: Post—Cardiac Arrest Care

2015 American Heart A ion Guidelines Update for Cardiopulmonary

Resuscitation and Emergency Cardiovascular Care
Clifton W, Callaway, Chair: Michael W, Donnine: Encka L, Fink: Romergryko G, Geocadin
Exal Golan: Karl B, Kem: Marion Leary: William 1. Me Mary Ann Peberdy

Trevonne M. Thompeon: Janice L. Zimmerman

2015 Recommendations—Updated

We recommend that comatose (ie, lack of meaningful response
to verbal commands) adult patients with ROSC after cardiac
arrest have TTM (Class |, LOE B-R for VF/pVT OHCA;

Class |, LOE C-EO for non-VF/pVT (ie, “nonshockable”) and
in-hospital cardiac arrest).

We recommend selecting and maintaining a constant
temperature between 32°C and 36°C during TTM (Class |,
LOE B-R).

53
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ILCOR 2015 (1)

 For patients who remain comatose after
return of spontaneous circulation (ROSC),
should targeted temperature management
be used?

— We recommend targeted temperature
management as opposed to no targeted
temperature management for adults with
OHCA / IHCA with an initial shockable /

nonshockable rhythm who remain
unresponsive after ROSC

P _'\'J‘_ Resuscitation @.&:gﬁ:ﬁmm
|outnal homapage I ' .

Canadian Guidelines for the use of targeted temperature management ®:.,,,..,_.
(therapeutic hypothermia) after cardiac arrest: A joint statement from
The Canadian Critical Care Society (CCCS), Canadian Neurocritical Care
Society (CNCCS), and the Canadian Critical Care Trials Group (CCCTG)

Daniel Howes Sara H. Gray®, Steven C. Brooks 7, |. Gordon Boyd ™, Denmis Djogovic’,
Eval Golan®", Robert S. Green', Michael |. Jacka’, Tasnim Sinuff™', Timothy Chaplin®,
(Orla M. Smith™, Julian Owen®, Adam Szulewski®, Laurel Murphy', Stephanie Irvine®,

Draga Jichici®, John Muscedere

‘We suggest that patients undergoing TTM be cooled to a tar-
get temperature between 32 °Cand 34 C.
Quality of evidence: High
Strength of recommendarion: Conditional

10.1016/j.resuscitation.2015.07.052.
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ChnicalTrials.gov

o Targ 7 A 4 Cardiac Amresttrial (TTM-2)

Targeted Temperature Management
for Cardiac Arrest with Nonshockable Rhythm

Diatribution of Cerabeai Performance Catagory Scores on Duy %0

57 58
2 The Outcomes of Targeted Temperature Management
H H After Cardiac Arrest at Emergency Department:
TherapeUtlc I_-IyPOthermla A Real-World Experience in a Developing Country
after Cardiac Arrest
* Class | recommendation
— In adult =
— In children ?
* “Time is Brain”
* |deal Temperature Pattern
— Multimodality of method
» Target temperature ??? (TTM not TH)
—331036°C e i
59 60
-\.I -\.I . §ir
A case scenario
59 y/o man presented to an outside
TTM for hospital with sudden onset of right sided
Ischemic Stroke weakness and speech impairment. He
arrived at the OSH at 90 minutes after
onset. CT-brain was negative. He was
transferred to our hospital. The i.v. rt-PA
was started at 180 minutes after the
onset.
61 62
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A case scenario (cont.)

He was alert and awake, but aphasic.
NIHSS was 14 with:
LOCb 2, LOCc 2
partial hemianopia,
right arm weakness,
some effort against gravity on right leg,
partial sensory loss on the left side
Severe aphasia.

A case scenario (cont.)

Without either intubation or sedation,
therapeutic hypothermia with Arctic Sun
was started at 8 hours after onset. Target
core temperature of 33°C was reached
within 5 hrs. Shivering was under control
with combination of surface
counterwarming and meperidine plus
fentanyl. Gradual rewarming was applied
after target temperature was maintained
for 24 hrs.

63

64

He was discharged with home rehab after
12 days of admission with NIHSS of 7 and
mRS of 3.

At 3 months, he walked by himself to follow
up at OPD. NIHSS was only 5 including
mod aphasia, partial hemianopia and
partial sensory loss. MRS was 2.

Results of the ICTuS 2 Trial (Intravascular Cooling
in the Treatment of Stroke 2)

Pairick Lyden, MIY, Thomas Hemmen, M), PhIY, James Grotta, MIY; Karen Rapp, BSN;
Karin Ernstrom, MS: Teresa R.’L\uulu MSN: Stephanic Parker. MSN:
Mauricio Concha, MID; & assain, MI in Agarwal, MI); Breit Meyer, MDD;
Julie Jurf, M fan Aliafullah, MIY; Rema Raman, Phi}

Background and Purp
neonatal hypoxia-i
piliat trials. We designe

Metheuds

safe and
Revals ur I|\. |||l._||d.\] 16000 54 lled
hypothermia plus antishivering trestment and 57 normc hermia. Co anpar
improve i with a cold galine be ithout Auid overload. The i

mothermia

. 0oc mia versus

s, 0 199 (0636 9%).

Conelirsions ]Nr avascul I.nr mmr\uu h\rmlumn was confirmed to be safe and feasible in recombinant tissue-type
x ischemic stroke paticnts. Protocol changes designed 1o reduce pocumonia risk

nall

Unique wdentifier: NCTOT1Z3161
1160042001

il K i nicaltrial
| Sroke. 2016;: [ROKE
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Therapeutic Hypothermia After Recanalization in Patients
With Acute Ischemic Stroke

CTiwd)  HRidyS)

67

68
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EuroHYP-1 treatment

Cooling will be maintained at 34—
35:C for 24 h with a surface or

EuroHYP-1

European multicentre, randomised, phase Ill clinical trial of therapeutic hypothermia plus best medical treatment
versus best medical treatment alone for acute ischaemic stroke

To determine whether systemic cooling to a target body tempe b 34,0 and 35.0°C, started within § hours of symptom onset and maintained
for 24 hours, improves functional utcome at 3 months in patients with acute ischaemic stroke.

Chie Investigator: Prof. br. med. Or. h.c. Stefan Sehwab
Number and location of participating sites (by region/ country): Currently Centres in Germany, Belgium, Denmark, UK, France, Italy, Spain and Turkey

7) of the European Union (Grant Agreement no. 278709).
ment: July 2013 - Mareh 2017

lyses are finalised and two unbiased conclusions have been written, one assuming]

endovascular technique. o
ECTU Involvement: gCRF and Database
@ @

Hypothermia for Malignant
MCA Infarction

71

72

Application of TTM in
Traumatic Brain Injury (TBI)

| TTM in animal model with TBIV

* Protective effects of TTM against
neurometabolic cascade of TBI were
proved with many studies in animal
models.

* The leakage of endogenous vascular
proteins from the disrupted BBB was
reduced with hypothermia = | ICP

73

74
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The New England Journsl of Medicine
LACK OF E [ OF INDUCTION OF HYPOTHERMIA
AFTER ACUTE BRAIN INJURY
. = . . Gire L Curton, MO, Ewy B Musie, PuD, RN, Suns C. Cuor, P, Hamer S, Live, PuD.,
STEPHEN MCCAULEY, P.DL. KENKETH R. Saimw, JR., M.D. J. Paue Muzeass, MLD, PAD.,
l n |ca rl a s o l n FranaLin C. Waghen, Ji., M.D., Dossit W, Mamow, M.D. Thowas G. LutRssin, M.D., FanoaLL M. CuEswuT, MO
ant Miciags Somastz, M.D,
tients with TBI

pa ients wi Results The mesn age of the patients and the type

and severity of injury in the two trestment groups were

similar. The (=S50} time from injury to random
ization was 4.3=11 hours in the hypothermia group e 3 T with ia, with the
and 41=1.2 hours in the normothermia group, and the f P .
mean time fry jury 1o the achiovement of the target D00 temperature reaching 33°C within eight hours
1 sl i hypothermia group was after injury, is not effective in improving oulcomes in
’ patients with severa beain injury. (N Engl J Mad 2001;

344:556-63.)
the patients ta

percent in the hypothermia group and 27 percent in

the normothermia group (P=0.79), The patients in the

hypathermia group had more hospital days with com-

plications than the patients in the normothermia

£ Fewer patients in the hypothermia group had =
[c ] high intracranial pressure than in the normothermia [c ]
group.
TTTAL OF e FIRON, S T2 TAGT T, 20TE
3 Mary Ann Lisbat rc. Original Articles
% Fir N DO 10.10i%3rews 2

Very early hypothermia induction in patients with severe
brain injury (the National Acute Brain Injury Study:
Hypothermia Il): a randomised trial

Interpeet, This trial did not confirm the utility of hypoth

with severe traumatic brain injury.

la a5 a primary tive strategy in patients

Larut et

Prolonged Mild Therapeutic Hypothermia versus Fever
Control with Tight Hemodynamic Monitoring and Slow
Rewarming in Patients with Severe Traumatic Brain Injury:
A Randomized Controlled Trial

We concluded that tight
hemodynamic management and
slow rewarming, together with

l | prolonged therapeutic
' § hypothermia (32-34C) for
T | e severe TBI, did not improve the
T neurological outcomes or risk of
'I [T r———— _I Faimiw s it v | Mortality compared with strict
el Ll temperature control (35.5-37C).

.
Toehded o el sty | P ap——

= 561
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TTM and ICP in TBI

ICP is a strong predictor of
outcome from severe TBI

&
L5

79

80
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2 et 2 et
Pitfalls of previous trials in ICP
STAGE 1 STAGE 2 STAGE 2
Admussion 1o the Intensive Mazusive] (mamtam senan
. . . ) ('.\rr'l.'m((]f'll.'l . osmolarity <315 mosmales)
* Most trials began rewarming patients after Veniaton 10, 11 b R,
a pre-determined length of time regardless Rl § posiys Clion is g i Barbimene herpy
of ICP. g b ol gy
reral prectare OIAB) Toosopesto muinein Decompressive
=80 mmHg cerebml perfusion pressure Craniectammy
(CPP) 260 mmHg
Moasor blood Magnesium
Surgical removal of space levels and replace as
oocupying lesions requaired
= prophylactic
anticonvuluants Barbiturates not
permitted
% mduced bypotheria
. Critical Care 2010;14:204
81 82
|| R F - -
TTM in TBI
Hypothermia for Intracranial Hypertension
after Traumatic Brain Injury + Neurometabolic cascade is a key of
primary pathologic damage in TBI.
+ Available methods for TTM are feasible
and effective to apply in TBI.
el » Absolute benefit is still controversial
for TTM in patients with TBI due to lack
of evidence from large scale clinical
trials.
83 84

: NEW ENGLAND -
JOURNAL of MEDICINE

Therapeatic Hype

2 in Deceased Organ Donors
and ;

Warishle ) L.
-Graft Function

Conclusion

* The main purpose of TTM is
neuroprotection

* TTMis a standard treatment in selected
patients after cardiac arrest.

* TTM should be benefit for penumbra
salvaging / reperfusion defense in acute
ischemic stroke.

* TTM is one of treatment options for
increase ICP.

85
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Targeted temperature
intenshve care unit

agemient in newrological

et e

Chapter 12 —,
Targated Temperatiss Management in Traumatic Brain
Injury
e -

87
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Prognostication

After cardiac arrest

Indeterminate outcome

Neurology. 2006;67(2):203-10.

89

90

Brain Death
testing

Poor
outcome

Poor
outcome

Day 3
Absent pupil or comneal

reflexes; extensor or absent
motor response

Indeterminate outcome

-

Confounding factors in prognostication

* Post-cardiac arrest syndrome (PCAS)
— Multiple organ damage (kidney, liver, shock)

» Drugs: inotropic, vasopressor, sedative,
muscle relaxant

— Metabolic derangement
« TTM
— Temperature, CYP activity, drug etc.

91

92
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Neurological Examination

Mandatory and Practical
But interfered by many confounders

Assessment of Brainstem =
Reflexes
» Absence of pupillary or corneal reflex at 72

hrs — poor outcomes (0% false-positive
rate) in pt without TTM

» After TTM 72 hrs absence of pupillary
reflex still - poor outcomes (0% false-
positive rate)

» Butissome absence of corneal reflex at 72

hrs after TTM — good outcomes (5%
FPR) @

97

99

Assessment of the Best -
Motor Response

 absent motor response or the presence of
decerebrate at 72 hrs — poor outcomes
(FPR 0%)

» After TTM at 72 hrs absent motor
response or the presence of decerebrate
may have good outcomes (FPR 5 — 24%)

Myoclonus

* Myoclonus Status Epilepticus at 24 hrs —
poor outcomes (FPR 0%)

» Presence of myoclonus pts with TTM may
have good outcomes (FPR 5 [3-8] %;
sensitivity 33%)

» Some TTM patients may display brief
myaoclonic jerks or tonic-clonic activity after
rewarming and d/c of sedation and
paralytic agents. :

C. Sandroni et al. / Resuscitation 85 (2014) 1779-1789

100

101

-

Myoclonus Status Epilepticus

» continuous andgeneralised myoclonus
persisting for 230 min

 Using the presence of a status myoclonus
within 48 h from ROSC in combination
with other predictors to predict poor
outcome in comatose survivors of cardiac
arrest, either TTM or non-TTM

. Sandroni et al. / Resuscitation 85 (2014) 1779-1789

102

103
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Neurophysiologic studies

EEGs and SSEPs

109

112

Cerebral Function Monitoring
Amplitude-Integrated EEG — aEEG

aEEG

* Displays minimum and maximum
amplitude of all background activities over
a preset time interval (generally 1-2 secs)

» Provides a good measure of background
activity; hence it is also known as Cerebral
Function Monitor (CFM)

113

114

What is CFM

 Single EEG Lead (3 wires)

* Bi-parietal or bi-temporal

» Monitor Global Electrocortical Activity
+ Special Filtering

» Compression

» Very Slow, Trend Display

115

116
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Single EEG Lead

3 Electrodes

— 2 Active

— 1 Noise Suppression

Bi-parietal placement with Needles or
Disks

Bi-Temporal (forehead) with Hydrogel

e

* Limited number of electrodes
» Global activity only

» Will not localize lesion

+ May not see focal seizures

* High level = high activity

* Low level = suppression

Global Electrocortical Activity «

=

117
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Normal CFM

Sleep/Wake Cycling
Upper Margin > 10 pvolts
Lower Margin > 5 pvolts
Limited Variability

e

Sleep/Wake Cycling

[ Active Sleep

e

119

120

Moderately Abnormal

No Sleep/Wake

Upper Margin > 10 pVolts
Lower Margin < 5 pyVolts
Increased variability

e

Moderately Abnormal

e

121

122
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2 - < -~
Severely Abnormal Severely Abnormal
* No Sleep/Wake
» Upper Margin < 10 pVolts
» Greatly reduced variability
. | (It
|
| | |
123 124
2 2 23 Continuous "E'"‘.’.II'E‘"(I"f[m.‘f‘f'.“m,ll]':.I"rl".'f".'f"ph"'".""'""'"hi“
BU rSt SU reSSIOFI H;:;'llthtll',r|:1i;-l'i'|;-a|[l|;(IIt'lu:'tlia:;‘ .-\rTrrsll [’a:l:;-mx
PP
it I = ‘:;\ H M, HIEL:‘.I;
| | ) Il | — - !.7, The time to normal trace (TTNT)
[ il | I | — <24 hours w. iated with
AR RO A | M etrerocgesasome
. Wl i :
CFM & EEG Traces Dlympic CFM 6000 . ; =3 ) 1]
P (ST .
[ N N P P A ™ |
e i S
f— .-—u—.‘:m- |-.ua...»I=_—::.
I | T
125 126
& -~ E T -~
EEGs Predictive value of EEGs

* predictive of poor outcome
+ diagnose seizures and status epilepticus

« differentiate seizures from myoclonus and
shivering

» malignant EEG patterns — poor outcomes
(FPR 3%)

» Some pts with malignant EEG patterns
after TH may have good outcomes

» EEG severity grading during both TH and
NT statistically correlated with outcome
(grade 1 = good, grade 3 = poor).

» Other EEG features correlating with-poor
outcome included seizures, nonreactive

back_ground, and epileptiform discharges.

127

128
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Somatosenso_ry-Evoked SSEPs
Potentials
— Il | * bilateral absence of N20 responses
ey EE ' "l recorded 1 to 3 days after cardiac arrest
N— i . — poor outcomes
_______ : a « Some pts after TH with absence of N20
= responses reported good outcomes
129 130
Gardisc Ateit oy o the bca i big oo
BIOCHEMICAL MARKERS e
OF ¥
CEREBRAL INJURY / -
i)
=
7
131 132

~ Serum Neuron Specific Enolase™
(NSE)
* NSE level > 33 ug/L at 24, 48, or 72 hrs
after arrest — poor outcome (FPR 0%)

* In pts with TTM — NSE level > 33 pg/L
may have good outcomes (FPR 22 — 29%)

Neuron-Specific Enclase as a Predictor w
of Death or Poor Neurclogical Qutcome o
After Out-of-Hospital Cardiac Arrest and
Targeted Temperature Management

at 33°C and 36°C

Jouma of the American College of Cardiology. 2016/65(19):2104-14.

133

134
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Assessment of Procalcitonin to Predict Outcome in
Hypothermia-Treated Patients after Cardiac Arrest

Pascal Stammet,1 Yvan Devaux,2 Francisco Azuaje,2 ChristopheWerer,
Christiane Lorang,1 Georges Gilson,3 andMartinMax1 , 2011

NEUROIMAGING

A receiver operating characteristic

curve (ROC) analysis revealed a CT or MRI

capacity of PCT to predict
neurological outcome with an
AUC of 0.84 (95% €1 0.73-0.96;
P < 0.0001)

135 136

137 138

Transcranial Doppler (TCD)

r FIGURE 1. 3 two
Therapeutic Hypothermia. patients i the good outcome group (A, B) and two patents in the poor outcome rou (G,D] between 55 and 99 hours ater
De Georga, Michae; Raad, Bassel the arrest. blyand

mildly abrormal in B, moderately and severely abnormal n , and severely abnormal in D FIGURE 1.6, Reprinted with
(CONTINUUM: Lifelong Learing in Nerology. 18(3) permission from Miynash M, Campbell DM, Leproust EM, e . Temporal and spatia profile of bain dffusion-welghted MRl
riial Cae Neurology:515-531, June 2012. stter

DOI: 10.1212/01.CON.0000415425 68900 c6

m
&

139 160
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2 2 -~
Cerebral Circulatory Arrest
. . o T LT e s 7 BB T o e Pl
 Systolic spikes or oscillating flow - oo
: ,;,!g— A AAARAE,
» Absent flow = L ‘
— ? Transmission difficulty = o E'i_' i
» Confirmation with extra- and intra-cranial
doppler, bilaterally on 2 exams 30 min
apart
 Disappearance of intracranial flow signals
together with typical extracranial signs can
be accepted
161 162
2 -~ 2 -~
HRYV for 16 cases LF
LF(nu) p=0.02
p=0.03
Mann-Whitney U Test VS 500 4T5
f JTB JT1
30.0 ’ 1?7 e
200 i 179 0
Wilcoxon signed-rank test oy
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itation C il and E
Soclety of Intensive Care Medicine 201$
i for post-r itation care
ll.m Inhur-
ko jetil Sunde
Clandio Samd romi
El ] Prognostication is now undertaken using a multimodal
F I strategy and there is emphasis on allowing sufficient
"I l I I I l M . time for neurological recovery and to enable sedatives
e e T : to be cleared.
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Part 8: Post-Cardiac Arrest Care oays JILC I ¢
= : e o AR S 12
2015 American Heart Association Guidelines Update for Cardiopulmonary %
Resuscitation and Emergency Cardiovascular Care H FRewarming
Clifton W, Callaway, Chair; Michae] W, Donnino: Ericka L. Fink: Romergryko G, Geocading =11l cluth T
Eval Golan: Karl B, Kem: Marion Leary: William 1. Meurer: Mary Ann Peberdy: 3 B 4
Trevonne M. Thomgson: Janice L. Zarsnermian H Uncanscious parient, M1-2 at 273 after ROSC
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The earliest time for prognostication using clinical examination Days
in patients treated with TTM, where sedation or paralysis could ¥5
be a confounder, may be 72 hours after return to normothermia

Wigre 1 Arsorsone nageg WA

r
Twe or mare of the following:
= Saatus myoclones s48h afver ROSC ™ [rer——
. i o ane . e g N High st leveh 1) 1 ey
This apgr&‘gch minimizes the possibility of obtaining ialse-p05|t|ve e
results (ie, inaccurately suggesting a poor outcome)-. ! =
[ =
e @ Yol = il oo
. (21 v e e
A AR L] Use multimedal prognestication whenever possibile
167 168
23 o
<

Summary

» Multimodal prognostication
— Neurological examination
— Neuroelectrophysiologic tests

_— Biomarkers

— Neuroimaging

— Others

* When uncertainty — FU
S - q ' |
8 0t Thank you for your attention
.t sombatm@hotfail.com
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