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Introduction

e The Effect of therapeutic hypothermia(TH) on
hemodynamic after cardiac arrest is unclear.

* The interaction between TH and hemodynamic
instability is complex.

© whether patients receiving TH required more
vasopressor or inotropic agents than normothermic
patients

* whether dose of TH was related to survival and

neurologic outcome among subjects treated with
hypothermia

Method

* prospective quality improvement database

e adults (=18 years) after cardiac arrest and return of
pulses between 1/1/2005 and 3/15/2010.

* The goal temperature was 33 °C (32-34 also range)

* Fluid infusion and use of vasopressors and inotropes
were recommended to achieve a urine output of 0.5
mL/kg/h and mean arterial pressure = 80 mmHg

Method
® Good outcome : CPC <2, mRS <3

e Initial neurologic examination without sedation
within the first 6 h of ROSC was recorded using the
FOUR score --- Motor, Brainstem, Respiratory, and Eye
responses

* Organ system dysfunction by SOFA scale
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e Category I excluded from the analyses.

Method
 Each vasopressor drug (epinephrine, norepinephrine,

phenylephrine, dopamine, and vasopressin) and
dosage was measured.

* Cumulative vasopressor index (CVI)

® CVI values were log-transformed for analysis as they
were not normally distributed.

* dobutamine and milrinone, which were analyzed
separately




Method

° temperature vs. time curve was fit and then the area
under the curve was calculated to determine the dose

of TH

* We assumed the relationship between temperature

and time followed a smooth (cosine) curve so that the

dose of TH is well known. (Monte Carlo simulation )

* Three doses were considered:

low (9 °C h), medium (18 -C h), and high (36 *C h)
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Result

Rate of vasopressor, dobutamine and milrinone use by category of post-cardiac
arrest illness. CVI Drugs - any drug in the cumulative vasopressor index.

Hypothermia Normothermia p-Value

Category Il (n=89) (n=29)

CVI Drugs 29(33%) 10 (35%) 0.85

Dobutamine 10(11%) 3(10%) 0.89

Milrinone 5 (6%) 0(0%) 0.33
Category Il (n=35) (n=38)

CVI Drugs 18 (51%) 29(76%) 0.03

Dobutamine 3(9%) 10 (26%) 0.05

Milrinone 1(3%) 3(8%) 0.62
Category IV (n=109) (n=61)

CVI Drugs 61 (56%) 38 (62%) 0.42

Dobutamine 17 (16%) 11(18%) 0.68

Milrinone 6 (6%) 6(10%) 0.56

Predictors of total cardiovascular index shown as coefficients, Other inotrope-use
of dobutamine or milrinone,

Estimate (95% CI) P
Dose below 34 C 0,06 (-0.13,0.25) 054
FOUR Motor —0.19( 12 022
FOUR Brainstem —0.06 (-024,0,11) 047
SOFA Respiratony 025 (0.04, 0.46) 0oz
SOFA Cardiac 008 (-0.12,0.28) 042
Other inotrope 0.50(-0.04, 1.03) on?
FEA —061 (—1.29,0,07) s
Asystole ~0.40(-130,0.39) o
Unknown 0.60(-151,0.30) og
Dose below 35 € 27 040
FOUR Motor 022
FOUR Brainstem 5, 045
SOFA Respiratory 0.24 (0.04, 0.45) o2
SOFA Cardiac 009 (-0.11,0.29) 037
Other inatrope 0.06
PEA 0.06
Asystole 026
Unkmown 063 (-153, 0.28) 017

Ddds Ratio (95% C1) P

Survival

Dose below 34°C 0.95(065,1.37) 078
FOUR Motor 250(156,4.19) <0001
FOUR Brainstem 1.81(1.30,263) <0.001
SOFA Respiratory 0.71(0.49, 1.01) 0.06
SOFA Cardiac 0.89(0.60, 1.30) 0.56
OHCA 2,03(0.57, 7.89) 0.29
PEA 0.26(0.06, 1.06) 007
Asystole 1.08 (D28, 4320} oo
Unknown 0.42(0.10, 1.70) 0.23

Dose below 35°C 0.91(0.62,1.31) 0.60
FOUR Motor 24 56,4.18) <0001
FOUR Brainstem 1.82(1.30, 2.65) <0001
SOFA Respiratory 0.72(0.50,1.01) o7
SOFA Cardiac 0,890,560, 1.29) 0.53
OHCA 2.00(0.56,7.78) 0.30
PEA 0.27(0.08, 1,11) 008
Asystole 1,14{0.29, 4.55) 085
Unknown 0.44(0.10, 1.85) 0.27

Discharge disposition

Dose below 34 C
FOUR Motor
FOUR Brainstem
SOFA Respiratory
SOFA Cardiac
OHCA
PEA
Asystole
Unknown

Dose below 35°C
FOUR Motor
FOUR Brainstem
SOFA Respiratory
SOFA Cardiac
OHCA
PEA
Asystole
Unknown

0.90 (060, 1.32)
2.46(1.45,4.48)
1.44 (099, 2.16)
0.83(0.57,1.18)
1.06 (0,69, 1.62)
4.10(0.83, 31.64)
0.13(0.01,081)
0.74(0.13,3.41)
0.80(0.18,3.27)
0.87(0.59, 1.25)
2.47 (1.45,4.48)
1.45(099,2.17)
0.83(0.58,1.19)
1,05 (0.68, 1.60)
3.98 (081, 30.68)
0.14(0.01,0.87)
050 (0.14, 3.80)
0.86(0.19,361)

0.59
<0.001
0.07
030
078
011
0.07
070
075
045
<0.001
0.06
031
082
iz
0.07
078
0.84




PC=2

Dose below 34 C 202(0.79,6.31) o7
FOUR Mator 285(0.94, 1361} o
SOFA Respiratory 0.87(0.37,1.97) 073
SOFA Cardiac 0.88(0.19, 213} 081
OHCA 0,46 (0,04, 10.74) 054

Dose below 35 C 1.98(0.77, 6.76) 021
FOUR Motor 2.78(0:93, 12.62) on
SOFA Respiratory 0.8 (0.38, 1.96) 075
SOFA Cardiac 087 (0.20, 2.08) 079
OHCA 0.55 (0,05, 12.86) 064

mRS = 3

Dose below 34°C 136061, 3.31) 0.46
FOUR Motor 2.53(0.95,9.52) o
SOFA Respiratory 081 (038, 1.63) 056
SOFA Cardiac 070
OHCA 076

Dase below 35 C 122 (0,58, 2.99) 063
FOUR Mator 2.46(0.94,8.91) LA
SOFA Respiratory 0.82(0.39,1.63) 057
SOFA Cardiac 0.82(0 B5) (i)
OHCA 0.78(0.09,17.21) 084

Discussion

e subjects receiving TH were not more likely to require
vasopressors following resuscitation from cardiac
arrest

e category III subjects treated with TH received less
vasopressors or dobutamine than their normothermic
counterparts.( H5i_L I THAT LATTAE H7E)

* The need for vasopressor or inotropic support should
not be a contraindication to receiving TH.

Discussion

* hypothermia “dose” was not independently associated
with total CVI dose in subjects receiving TH.

* The “dose” of hypothermia was not associated with
either survival or good outcome.

¢ The optimal “dose” of TH is unknown.

Limitation

e Temperature data were recorded hourly and some data
points were missing.

* these data were obtained before and after
implementation of a comprehensive care plan. lacks
the rigor of a controlled trial.

* these data explored only one range of TH “dose.” The
optimal “dose” of TH after cardiac arrest remains
unknown.

e the proportion of subjects receiving inotropic support

in each category of post-cardiac arrest illness severity
is small
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Introduction

e several electroencephalogram (EEG) features may
significantly improve prognostication in these patients
at an early phase

¢ cEEG monitoring requires experienced specialists for
application and interpretation and is often unavailable

* Amplitude-integrated electroencephalograms (aEEGs)
are generated from single- or two-channel EEG
recordings, and the records they produce are notably
easy to read

Method
* comatose survivors of cardiac arrest in the ED of Seoul

St. Mary’s Hospital

¢ This study was conducted from September 2010 to
August 2011

* adult (age >19 years) patients

* Exclusion criteria included a known history of
neurological diseases, such as epilepsy, cardiac arrest
from spontaneous or traumatic brain injury, or early
death within 72 h after cardiac arrest.

Method

e All patients were monitored with aEEG using a
combined singlechannel aEEG/EEG digital device

© The recording continued until patients regained
consciousness, patients died, or at least 72 h had
passed since cardiac arrest.

o After treatment of the patient with a combination of
antiepileptic drugs - conventional EEG was
performed as soon as possible

Fig. 1, The shaded electrodes are placed on the forehosd for the simge chasne
amplitade imegrated electrooncephalogram
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Method
© The aEEG recordings were interpreted by two board-

certified neurologists

* Neurological outcome --- Cerebral Performance
Categories (CPCs). Outcomes were dichotomised into
good (CPC 1and 2) and poor (CPC 3-5) outcomes.
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Discussion

© CNV trace in aEEG is reliable to predict a good
outcome in TH-treated patients

* no development of a CNV trace within 3 days was an
accurate and reliable predictor of poor outcome.

* Amplitude criteria easily allow even non-neurologists
to assess the severity of encephalopathy and to
monitor for seizures.

o aEEG fitBE: 1. fiE7EE AL 2. seizures or artefact {REEIE 77

e Initial aEEG #%1875-% : due to artefacts associated with
therapeutic interventions

Discussion

e the highest amplitudes in terms of intermittent
cortical activity were recorded in the frontal leads, and
continuous activity appeared first in the frontal leads.

e Mild hypothermia does not influence aEEG, and EEG
is not significantly affected at a body temperature of 33
-C.

* Benzodiazepines have been described to increase

frequency but do not decrease EEG amplitude in
frontal brain areas.

Limitation

1. the sample size is relatively small for estimating the
outcome or prevalence of patients with each aEEG
pattern.

2. physicians were not blinded to the aEEG data during
treatment.

3. many artefacts that needed to be controlled were
identified in patient cohorts.

4. we used the discharge CPC instead of the long-term
outcome for outcome assessment.




