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4-Part Resuscitation Webinar Series

N
September 28" — \What's New with the ACLS & BLS
Gudelines?

Decenber 20t — High Quality CPR& Why It Matterd

February 1% — Capnography: It'sabout more than
ventilation!

March 15t — My Patient was Resuscitated, Now
What?



Objectives
N

0 Discussthe 2015 AHA
Guideline Updatesfor
Pog Cardiac Arreq Care

0 Discuss oxygenation &
hemodynamic targets

0 Discussthe literature
Upporting Targeted
Tenmperature Management
pog Cardiac Arres




Trends in Resuscitation

Pre-hospital Early defibrillation Post arrest:
phase High Quality CPR Supportive care



Adult Immediate Post-Cardiac Arrest Care Algorithm—2015 Update

1

[ Return of spontaneous circulation (ROSC) ) Doses/Details

Optimize ventilation and oxygenation

e Maintain oxygen saturation 294 %
e Consider advanced airway and waveform capnography

‘ Lo not hyperventilate

Treat hypotension (SBP <90 mm Hg)

¢ |\V/IO bolus
* \asopressor infusion
e Consider treatable causes

5 12-Lead ECG:

( Coronary reperfusion

high suspicion
of AMI

No

4 Y

Follow
commands?

7
Initiate targeted
temperature management

>

Advanced critical care

Yes
8 4

\J

)

© 2015 American Heart Association [

Ventilation/oxygenation:
Avoid excessive ventilation.
Start at 10 breaths/min and
titrate to target PETCO, of
35-40 mm Hg.

When feasible, titrate Fio,
to minimum necessary to
achieve Spo, 294%.

IV bolus:

Approximately 1-2 L
normal saline or lactated
Ringer’s

Epinephrine IV infusion:
0.1-0.5 mcg/kg per minute
(in 70-kg adult: 7-35 mcg
per minute)

Dopamine IV infusion:
5-10 mcg/kg per minute

Norepinephrine

IV infusion:

0.1-0.5 mcg/kg per minute
(in 70-kg adult: 7-35 mcg
per minute)

Reversible Causes

Hypovolemia

Hypoxia

Hydrogen ion (acidosis)
Hypo-/hyperkalemia
Hypothermia

Tension pneumothorax
Tamponade, cardiac
Toxins

Thrombosis, pulmonary
Thrombosis, coronary




Overall ROSC Goals

S
o Doesthe patient need to go to the cath lab?
o Assess the 12 Lead ECG

o Hemodynamic goals
o Avoid hypotension
o Monitor Capnography post arrest!

o Avoid post arrest Hypoxemia or Hyperoxemia
0 Targeted Temperature Management



Hemodynamic goals?

0 SBP < 90 nmHg assodated with worse outcomes

m Trzedak et al (2009), Crit Care Med
= Bray et al (2014) Resusatation
= Kilganon et al (2008) Resusditation

o MAP > 100 mmHg during 2 hrsafter ROSC

assodated with better neurologic recovery
= Mulner et al (1996) Sroke

o Sudy with “bundle” of care induding MAP > 80
mmHg assodated with higher survival & neuro
outcomes

m Gaies et al (2009) Resusditation



2015 AHA Guideline Update

S
o Avold & inmediately correa SBP < 90 nnHg, MAP

< 65 nmHg
o Class llb, LOE C-LD

0 Identify optimal MAP for the patient



Oxygenation

Hypoxia:
PaO, < 60
P Fratio < 300

Hyperoxia:
PaO, > 300 or

2015 ACLS Update:

5 100% FiO, until
ROSC

o Avoid hypoxia or
hy peroxia

1.0 Everyone
p = < 0.001 lives
0.8
-
o
2
S 0.6-
g “-+-_ _ Normoxia
S 04- e
% Hyperoxia
]
0.2
Bveryone
_¥ :
0 7 14 dleS
Days
No. at risk
Normoxia 1171 514 236 129 83
Hyperoxia 1156 406 211 115 70

Kilgannon et al (2010) JAMA



2015 AHA Guideline Update

o 1o avoid hypoxia inadults with ROSC after CA, it is
reasonable to use the highes available
concentration of oxygen until the O, sat can be
measured

o Maintain O, sat =94%
o Class lla, LOE C-LD



What about the brain?

S
The New England
Journal of Medicine

Copyright © 2002 by the Massachuserts Medical Society

VOLUME 346 Ferruary 21, 2002 NUMBER 8

MILD THERAPEUTIC HYPOTHERMIA TO IMPROVE THE NEUROLOGIC
OUTCOME AFTER CARDIAC ARREST

THE HYPOTHERMIA AFTER CARDIAC ARREST STUDY GROUP*®

INDUCED HYPOTHERMIA AFTER OUT-OF-HOSPITAL CARDIAC ARREST

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

STEPHEN A. BErnARD, M.B., B.S., TimotHy W. Gray, M.B., B.S., MicHaeL D. Buist, M.B., B.S,,
Bruce M. Jones, M.B., B.S., WiLiam SiLvesTer, M.B., B.S., Georr GuTTERIDGE, M.B., B.S., AND KAREN SMITH, B.Sc.



Median initiation of cogling = 105 min. &3 ™ NEW ENGLAND

Median time to goal texap = 8 hours JOURNAL of MEDICINE




Active surface cooling protocol to induce mild therapeutic
hypothermia after out-of-hospital cardiac arrest: A retrospective
before-and-after comparison in a single hospital*

Creighton W. Don, MD, PhD; W. T. Longstreth Jr, MD; Charles Maynard, PhD; Michele Olsufka, RN;
Graham Nichol, MD; Todd Ray, BN; Nicole Kupchik, BN; Steven Deem, MD; Michael K. Copass, MD;
Leonard A. Cobb, MD; Francis Kim, MD

491 patients from January 1, 2001 - December 31, 2004

B Outcomes among patients with pulseless-

A electrical activity or asystole
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Critical Care Medicine, 2009



Why cool?

_ To minimize reeerfusion iniuw!

Depleted goresof O, & glucose
ntracellular calaum influx
-ormation of O, free radicals
~elease of glutamate
ntracellular aadoss

Digruption in blood brain barrier
Mitochondrial injury

Apoptoss

Polderman, KH Crit Care Med (2009); 37:5186-202



CT scan (ED)
30 v.0. s/p asystolic arrest




Hypoxic-Ischemic Brain Injury 36 hours later

Note: Loss of distinction between gray & white matter in the cerebral hemispheres



Who should be cooled?

o Out-of-Hoital
o Ventricular Rbrillation
o Ventricular Tachycardia

What about:

o Asygole?

0 PEA?

o In-Hospital arress?
o Drowning?

o Hectrocution?

o Agphyxiation?

American Heart Association, 2005, 2010 & 2015



Common side effects of mild

_ hxeothermia $32 - 34°C) indude(s):

» Bradycardia

s Diuress

c. Decareased cardiac output

p. Hypokalema

= Deaeased medication dearance
= Hyperglycema

& All of the above



Shivering Management

S
o Should have a protocol o Propofol

for it! - Dexmedetomidine
o SKin counter-warmng (Precedex)

o Magnesum o Neuromuscular
0 Buspirone blockade + sedative

o Acetamnophen

Siep Intervention Drose

(COI‘ISI der IV dosg ng) P—— Acominophen $50-1000 mg Q4.6 b

Buspirome: I mg O E b
Magnesium sulfate 0.5-1 mg/h IV Goal (34 mg/dl)
Skin counlerwarming 43*CMAX Temp

1 Mild sedation Dexmedeiomidine 0,.2-1.5 mcg/kg'h
or Fentanyl starfing dose 25 meg/h
Opioid Meperidine 50-100 mg IM or 1V

Z Muoderate sedation Dexmedeiomidine and Opioid  Doses as above

3 Deep sedation Propofol H-T75 meg/kg/min

4 Neuromuscular blockade  Vecuronium 0.1 mg'kg IV

Choi et al (2011) Neuro Crit Care Columbia University shivering protocol



Should we be infusing iced saline

_ Eost ROSC to “kick start” oooling?

A Yes It workd!!
v! No, the evidence doesn't support it
c. Only If you have It available



Pre-Hospital Iced Saline
- 1359 Cardiac Arrest

776 without

0 2L-4Cleed Saline

o Nearly all VFIB cases were admitted to the hospital and
received cooling (despite randomization group)

0 Decreased temperature by 1.2° C
0 Decreased time to goal temperature by ~ 1 hour

Kimet al JAMA (2013)


http://2.bp.blogspot.com/_qR8Qv3WggPE/TFr4M1pivOI/AAAAAAAAAjA/rSPROZEPv-c/s1600/IV+fluid.jpg

Table 1. Baseline Characteristics of Randomized Eligible Patients (n=1359)2

Kim et al, JAMA 2013

With Ventricular Fibrillation

Without Ventricular Fibrillation

Intervention Control Intervention Control
(n=202) (n=201) (n = 396) (n = 380)
Age, vy 62.1(14.2) 62.1 (15.6) 68.3 (16.3) 67.5 (16.5)
Men, MNo. (%) 227 (78) 217 (75) 216 (55) 205 (54)
Witnessed cardiac arrest, No. (%) 208 (71) 215 (74) 212 (54) 196 (52
| CPR before EMS arrival, No. (%) 199 (68) 186 (64) 196 (50) 200 (53)
Time from call to randomization, min (n=288) (n=286) (n=389) (n=373)
32.9(10.6) 32.5(9.5) 34.4(10.6) 35.2(12.6)
Time from call to first responder ar- (n=290) (n=291) (n = 395) (n=379)
1 in G 17 (1) C il 1} LA 1l ewaAral
I Sustained ROSC, No. (%) 273 (94) 274 (94) 3154 (89) 343 (90) I
Time from call to sustained ROSC, min (n=142) (n = 146) (n=178) (n=159)
25 (14) 24 (13) 28 (14) 27 (14)
Time to first shock, min® (n=175) (n=179) MNA MNA
9.4(3.3) 9.2 (2.5)
Heart rate at randomization, (n =284) (n = 285) (n=389) (n=370)
beats/min 109 (28) 113 (28) 110(30) 106 (31)
Systolic blood pressure at randomiza- (n=271) (n=275%) (n=374) (n = 354)
tion, mm Hg 140 (37) 144 (39) 130(43) 131(41)




Kim et al, JAMA 2013 - Outcomes
]

Table 2. Status at Time of Discharge

With Ventricular Fibrillation Without Ventricular Fibrillation
(n=583) (n=776)
No. (%) [95% CI] No. (%) [95% C1]
Intervention Contraol Intervention Control
(n = 292) (n=291) P Value (n = 396) (n = 380) P Value
Vital status
Dead 109 (37.3) 104 (35.7) 320 (80.8) 318 (B3.7)
R R . [76.6-84.4] [79.6-87.1] 10
Alive 183 (62.7) 187 (64.3) 76 (19.2) 62 (16.3) '
[57.0-68.01 [58.6-69.5 [15.6-23.4] [12.9-20.4]
Meurological status at discharge
Full recovery 125 (42.8) 145 (49.8) 36 (9.1) 34 (8.9)
[37.3-48.5] [40.7-52.1] [6.6-12.3] [6.5-12.2]
Mildly impaired 43 (14.7) 35 (12.0) 21(5.3) 17 (4.5)
[11.1-19.2] [B.8-16.3] [3.5-8.0] [2.8-7.0]
Severely impaired 6(2.1) 8(2.7) 5 (1.3) 2 (0.5)
[0.9-4.4] [1.4-5.3] [0.5-2.9] [0.1-1.9] -
Disabled (severity unknown) 2(0.7) 0 0 0 '
[0.2-2.5]
Comatose 4(1.4) 7(2.4) 12 (3.0) 7(1.8)
[0.5-3.5] [1.2-4.9] [1.7-5.2] [0.9-3.8]
Alive (status unknown) 3(1.0) 2(0.7) 2 (0.5) 2 (0.5)
[0.4-3.0] [0.2-2.5] [0.1-1.8] [0.1-1.9]




Kim et al (2013) JAMA

Figure 2. The Proportion of Comatose Patients Achieving Either Death Without Awakening or Awakening as a Function of Days After Cardiac Arrest
for Enrolled Patients

E With ventricular fibrillation Without ventricular fibrillation
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Results

o Pre-Hospital cooling (via iced saline) made no
difference in mortality or neurologic outcomes

0 Increased diuretic ue & higher inadence of
pumonary edema on initial ches x-ray with pre-
nooital iced-saline

0 Re-arrest 26% (treatment group) vs 21% (p =
0.008)



Post-Arrest Optimal Temperature?

33°Cvs. 36°C
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Which temperature goal is preferred?
1

A Hypotherma ranging from32 - 34° C
5 36°C
c. Normotherma
o 32-36°C
= Controlling temperature hagit been shown to
be benefical



Characteristics

Lecation of cardiac arrest — no. (367

Place of residence 245 (52) 255 (55)
I:l —~ 80% VI_ B Public place 197 (42) 188 (40)

Other 31 (7) 22 (5)
I:l %%ived H_S Bystander witnessed cardiac arrest — no. [3£) 420 (89) 418 (90)
Bystander performed CPR — no, (%) 344 (73) 339 (73)

First monitored rhythm — no. (36)7

WI thl n 1 m n Shockable rhythm 375 (79) 377 (81)

Ventricular fibrillation 349 (74) 356 (77)

First monitored rhythm — no. [36)7

Shockable rhythm 375 (79) 377 (81)
Pulseless electrical activity 37 (B) 28 (6)
Unknown first rhythm, not responsive to shock or not shocked 2 (=0.5) 6 (1)

Time from cardiac arrest to event— ming

Start of basic life support

Median 1 1

Interquartile range [ (i3]
Start of advanced life support

Median 10 g

Interquartile range 6-13 5-13

Return of spontaneous circulation

Median 25 25

Nielsen et al (2013) NEIM Interquartile range 18-40 16-40



Results (at 180 days):

N
o RCT 950 patients — Temp 33°C vs. 36°C

0 36 Hospitals — 10 countries
0 Catheter 24%, surface cooling 76%

Table 2. Outcomes.

Hazard Ratio
or Risk Ratio
Outcome 33°C Group 36°C Group (95%c Cl)* P Value

no.ftotal no. (%)
Primary outcome: deaths at end of trial 235/473 (50) 225 /466 (48) 1.06 {0.89-1.28) 0.51 I

EDHEEF&" OLTCOMEes

MNeurclogic function at follow-up
CPC of 3-5 251/469 (54) 242 /464 (52) 1.02 (0.83-1.16) 0.78 ‘
Modified Rankin scale score of 4-6 245469 [52) 239/464 (52) 1.01 {0.89-1.14) 0.87
Deaths at 180 days 226473 (48) 220/466 (47) 1.01 {0.87-1.15) 0.92

Nielsenet al (2013) NEJM



2015 Targeted Temperature Management
Levels of Bvidence — ILOOR/AHA

R . 2

Recommend againg routine pre-hospital cooling of 1]
patients with ROSC with rapid infuson of cold IV fluids
— No Harm

Comatose adult patients with ROSC after CA should
have Targeted Tenperature Management.

For Vfib/pVT OHCA: I B-R
For non Vfib/pVT (PEA & Asydole) & IHCA: | C-EO
Maintain tenperature 32 - 36" C I CB-R

TTM for a minimum of 24 hours after achieving ROSC lla C-EO

It may be reasonable to actively prevent fever in b C-LD
comatose patients after TTM

Neumar et al (2015). Greulation;132[suppl 2]:S315-S367



Physiologic parameters 32 — 34" vs. 36°C

Physiologic parameter 32-34"C

Bradycardia Yes but not harmful  Not as much
Shivering Yes thredhold less Yed!
once at goal
tenperature
Hectrolyte shifts Yes espedally Not as much
potassum &
magnesum
Drug dearance Prolonged Not as much
Cold induced Yes Not as much

diuresis



Clinical assessment:

o Doesmild hypothermia (32 - 34°C) reduce mortality &
improve neurologic outcomes post cardiac arrest?

o YESH

1 Does 36° C have the same benefit?
o YESI

0 Does “normothermia” have the same benefit?
o We don't know!l!

0 Is fever bad post-cardiac arrest?
o Very Likelyn!



Re-warming

I
o Important to re-warm dowly
o Vasodilation, hypotension if too quick

o Minimum 8 - 12 hours
o ~0.15-0.25" C per hour

o If re-warmtoo quickly, can possibly negate benefits
o Poor neuro outcomes in TBI/ Stroke*

o Rebound hyperthermia

*Nielsen N, et al. Acta Anaesthesiol Scand. 2009; 53: 926-34.



Re-warming

The HNEW ENGLAND JOUBRNAL of MEDICINE

. === 36°C group = 323°C group
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In condusion,

0 Resusatation involves a sysem of care, all being
Inter-dependent on inproving outcomes

o Oxygen should be normalized

o Hemodynamic goals should be dearly identified &
iIndividualized for the patient

o Temperature should be managed to 32 - 36° C for
24 hours in patients resuscitated cardiac arrest



Questions?

Following the Q & A session, the webinar
will adjourn, and you will be directed to the
Pfiedler Enterprises website to complete a

course evaluation and will receive a
printable certificate.



Thank you for attending this
continuing education presentation.
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