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Introduction

o Therapeutic Hypothermia (TH) is routinely
applied after cardiac arrest (CA)

o Strategies for inducing and maintaining TH:
Cold 1V fluids

Surface cooling with ice packs or blankets
Cooling tents

Cooling helmets

Commercial intravascular devices

Commercial surface cooling devices

o No cooling device has been US FDA approved for

cardiac arrest

= Best means of inducing TH after CA remains
controversial




All cooling methods have problems...

o “"Conventional methods” - ice packs, cooling
blankets, and cold 1V fluids
= Difficult to maintain tight temperature control
= Peripheral and core temperature are more variable
= Associated with overcooling and subsequent adverse
outcomes!
o Endovascular cooling catheters

= Require clinicians to place them
= DVT? and CR-BSI are problematic

o Commercially available surface cooling device
= Unclear if they can induce and maintain hypothermia
= 1 Report of desquamation with removal of hydrogel

pads?

1. Merchant RM, et al. Critical Care Medicine, 2006; 34(Suppl): S490-5494.
2.Simosa HF, et al. The American Surgeon, 2007; 73(5): 461-464.
3.Varon J, et al. Resuscitation, 2008; 78: 248-249,




Introduction

0 Existing safety and efficacy data has been
published primarily by device
manufacturers

o0 Independent post-implementation analysis
of safety and efficacy is needed




Study Design

o Approved by the MMC Institutional Review Board

O 69 consecutive CA survivor-events from April
2006-September 2008
= 9 in-hospital
= 60 out-of-hospital

= Medivance Arctic Sun (AS) Temperature Management
System

Additional cold 1V fluids, cooling blankets, or ice packs to
supplement cooling as needed

o We evaluated our experience with AS in a
prospectively collected database




(Questions

o Efficacy of temperature control

o Complications and technical difficulties
associated with the device and with
delivery of TH

o Relationship of patient-specific factors to
cooling efficacy




Cooling Protocol

o Initiation:
= Cooled to a core temperature of 32-34°C as quickly as
possible following arrest
O Maintenance:
= 18-24 hours at 33°C

0o Rewarming:
= 36.5-37°C over 6-18 hours
= Normothermia maintained for 72 hours after return of
spontaneous circulation (ROSC)
0o Neuromuscular blockade administered in
response to shivering during induction &
maintenance but not re-warming phases



All Good Poor P
Characteristic Patients Outcome Outcome value
n =69 n =26 n=43
61.1+
Mean Age (years) 16.1 61.6 £13.1 60.7 £17.8 0.84
65.6 +
SAPS |l score 16.2 594 +15.2 69.4 +15.7 0.01
Men (n) 23 (33%) 8 (31%) 15 (35%) 0.73
‘ VFIVT 41 (59%) 23 (88%) 18 (42%) 0.001 ‘
non-VE/VT 27 (39%) 3 (12%) 24 (56%) <0.001
Admission
temperature (°C) 35.6 + 36.1+0.9 35.3+1.6
(64/69) 1.4 (24/26) (40/43) 0.03
52+2.3 3.6+1.0
GCS Score (67/69) 42+1.8 (26/26) (41/43) 0.001
218.7 +
Admission glucose 91.6 20413640 2270721046 031
24.7 + 15.4+9.9 30.8+16.7
Downtime (min) (61/69) 16.2 (24/26) (37/43) <0.001
204.9 + 200.7+124.9 219.4+101.0
ROSC-TH (min) (65/69) 115.8 (25/26) (40/43) 0.54
‘ 3.81+2.19  2.30+1.60
Time to goal temp (hr) 2.78+2 (25/25) (42/43) 0.002
l Cooling Rate (°C/hr) 11+11 0.8+0.5 13+14 0.13
IABP 9 (13%) 4 (15%) 5 (12%) 0.66
Cardiac catheterization 31 (45%) 22 (85%) 9 (21%) <0.001




Etficacy ot Cooling

Number of cases

125

250 375

Time to 33°C (minutes)

500




Eftficacy of hypothermia maintenance

O 12 patients (17%) deviated from the
target range for at least 1 hour

= / patients (10%) fell below 32°C for a mean of
1.4 hours

= /7 patients (10%) rose above 34°C for a mean
of 3.7 hours
0 Overall efficacy of maintaining the
goal temperature was 96.7%0

= hours within range divided by total hours
of hypothermia maintenance




Time to Target Temperature vs. BMI

60 -
50 - 3
2 4
2
40 -
2 2
4 V'S ‘
=30 PO é *  J
. +*’3 o %o
o 9 2
. K X JURS ¢
20 4 ( * ¢ V'S
y=0.002x + 28.041
10 -
R2=0.0013
0 50 100 150 200 250 300 350 400 450 500
time to target temperature 33°C (minutes)




Satety Concerns

Complications Outcome
Adverse Effects (n [%]) (n [%]) p value
Good Poor
n =69 n= 26 N=43
Bleeding 15 (22%) 6 (23%) 9 (21%) 0.78
Bleeding requiring transfusion 2 (3%) 0 (0%) 2 (5%) 0.25
All skin complications 14 (23%) 7 (27%) 7 (16%) 0.27
Device-related skin
complications 4 (6%) 3 (12%) 1 (2%) 0.09
Rebound hyperthermia 12 (17%) 6 (23%) 6 (14%) 0.34
Hypokalemia 56 (81%) 22 (85%) 34 (79%) 0.54
Nosocomial infection
Bacteremia 6 (9%) 1 (4%) 5 (12%) 0.26
HAP/VAP 14 (20%) 7 (27%) 7 (16%) 0.27
Aspiration PNA 2 (3%) 1 (4%) 1 (2%) 0.62
UTI 1 (1%) 1 (4%) 0 (0%) 0.19




Results

0 14 observed skin lesions

= Device-associated skin complications

2 superficial skin tears observed when removing the
cooling pads

= Treated with local wound dressing

2 ecchymoses under the cooling pads
= No treatment required

= 10 non-device related skin complications
Primarily pressure ulcers




Skin Complications

LVEF<45 LVEF>45

(n=27) (n=37) P
Ulcers 6 0 0.0038
All complications 8 5 0.1185
Device-related 1 2 0.7504

No Vasopressor | Vasopressors

(n=27) used (n=42) P
Ulcers 1 5 0.2422
All complications 2 12 0.0366
Device-related 1 3 0.5526




Time to Target Temperature vs. CPC

6
5@ G0 G0 WO 0606000 6 00 o L 2R 2
4
()
>
£
5 3 * .
©
O
o
O
2 L 2 4 L 2 L 2
16 ® 6 0 » L 4 2 L 2 L 2R 4 L 4
O T T T T T T T T T
0 50 100 150 200 250 300 350 400 450 500
Time to target temperature 33°C (minutes)




Time to Target Temperature vs. GCS
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Time to Target Temperature vs.
Downtime
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Conclusions

O The Arctic Sun Device was effective for
performing therapeutic hypothermia as part
of a protocol for CA survivors

= 83% of patients achieved goal temperature within 250
minutes, and all patients achieved the target
temperature within 500 minutes

2 (3%) of our patients received supplemental cooling
modalities; both reached target temp < 250min

By comparison, 14% patients in the HCASG* never
achieved the goal temperature

= Overall 96.7% efficacy at maintaining the target
temperature

4. Hypothermia after Cardiac Arrest Study Group. New England
Journal of Medicine, 2002; 346 (8): 549-556.




Conclusions

o Skin complications were infrequently
observed and clinically insignificant
= Related to hydrogel pad removal
= Related to low EF and to vasopressor use

= We advise caution when pads are removed or
adjusted

0 Did not observe slower cooling In
patients with higher BMI




Conclusions

o Slow cooling was associated with better
neurologic outcomes and shorter downtimes

= Partially due to patients with longer downtime being
colder at the time of admission

= Patients with more severe brain injury also seemed to
cool faster

m Echoes the findings of Merchant and colleagues?, and
suggests that patients with less severe brain injury may
protect their core temperatures more effectively

O Low rate of pneumonia
= Published rate is 30-50%, our rate 23%

= We used prophylactic antimicrobials if aspiration was
suspected at the time of hospital presentation

1. Merchant RM, et al. Critical Care Medicine, 2006; 34(Suppl): S490-5494.




Thank youl

O Questions?




