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Objectives: 

• Review Post Cardiac Arrest Syndrome: 

brain injury 

• Impact of temperature on brain injury 

• Clinical studies of temperature 

management after CPR 

• Existing guidelines and upcoming 

considerations 
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Kouwenhoven WB, Jude J, Knickerbocker G. 

Closed chest cardiac massage. 

 JAMA 1960;173:1064–7. 

Johns Hopkins Hospital 1950-1960 



Baltimore City Hospitals 1950s-1960 

(now Johns Hopkins Bayview Medical Center) 

Dr. C. Park, Anesthesia Resident, 

Baltimore City Hospital; Capt. Martin 

McMahon, Chief, Baltimore Fire 

Department Ambulance Service and Dr. 

Peter Safar, Chief, Department of 

Anesthesia, Baltimore City Hospital, 

performing one of the earliest 

resuscitation studies using CPR. 

SAFAR P, McMAHON. Mouth-to-airway emergency artificial 

respiration.  M.J Am Med Assoc. 1958 Mar 22;166(12):1459-60.  

ABCs of resusciation 
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Circulation. 2008 Dec 2;118(23):2452-83.  

Resuscitation. 2008 Dec;79(3):350-79. 

Int Emerg Nurs 2009 Oct;17(4):203-25 
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Post–Cardiac Arrest Syndrome 

• Systemic ischemia-

reperfusion response 

• Persistent 

precipitating pathology 

 

 

 

• Post– cardiac arrest 
brain injury 

 

• Post–cardiac arrest 
myocardial 
dysfunction 
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Post Cardiac Arrest Syndrome 

Therapeutic Strategies 

Goal Directed Therapy 

Early Hemodynamic Optimization 

Oxygenation 

Ventilation 

Circulatory Support 

Management of ACS 

Therapeutic hypothermia 



April 14, 2016 9 

Cardiac Arrest and Death 

 Functional Outcome CPR - Survivors
Edgren et al 1989
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Brain Injury after Global Ischemia 

Brain Selective Vulnerability 

CA-1 hippocampus 

Neocortex cell layers 
   

Brain Relative Vulnerability 
Thalamus  
Cerebellum (Purkinjie cells) 
Putamen and Caudate 
 

Relative Tolerance to Ischemia 
Brainstem 
 

 

From W. Longstreth 2000  
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Acute 

Presentation 

 

Brain Death 

 

Coma/PVS 

 

Stuporous/ 

Delirious 

 

Cognitive 

Deficit 

 

Seizures 

(cortex only) 

 

Cortex 
 
Subcortex 
 
Thalamus 
 
Upper Brainstem 

Global Ischemia 

Problem: 

Multi-systems 
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Graveyard of Clinical Trials: 
Neuroprotection in Global Cerebral Ischemia 

Thiopental LD - no benefit  
  BRCT1 (NEJM, 1986) n=262 

Glucocorticoid - associated with complications 

  BRCT1 (JAMA,  1989) n=262 

Nimodipine – no benefit 

  Roine, et al (JAMA, 1990) n=748  

Lidoflazine - no benefit 

  BRCT 2 (NEJM, 1991) n=520 

Non-Glucose IV Fluid – no benefit 

  Longstreth, et al (Neurology 1993) n=748  

Magnesium/Diazepam – no benefit 

  Longstreth, et al (Neurology 2002) n=300 

Vasopressin - no neuro benefit 

  Vasopressin–OHA V-Fib Arrest (Lancet, 2001) n=40  

  Canadian Vasopressin - Epi Study (Lancet, 2001) n=200 
    

Except for IV-TPA no drug improves outcome in brain ischemia!! 
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And then there was 

…THERAPEUTIC HYPOTHERMIA 

http://www.worth1000.com/view.asp?entry=27028&display=photoshop
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Injury Mechanism TH  Protective Mechanism 

Da Silva & Frontera 



Keep in Mind: 

Cardiac Rhythms/Place of Arrest: 
Markers of Severity-Not effectiveness of TX 
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Place of Arrest: 

OOHCA – Generally healthier 

IHCA – Sicker pts in hospital 

 

Cardiac Rhythms: 
Shockable (pulseless VT/VF)  

Non-Shockable Rhythms (PEA/Asystole) 



Outcomes: 

Cardiac Rhythms & Cardiac Arrest 
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Ultimately all malignant arrythmias will deteriorate to asystole 

Better outcome 

Shorter Arrest Duration 

Less co-morbidity 

Poor Outcome 

Longer Arrest Duration 

More co-morbidity 

Which rhythm results in more brain injury? 

V. Fibrillation Asystole 
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N=275 of 3551 
OHA - ROSC – VF/VT 

CA 5-15m/CPR<60m 

RCT-Consent Waived 

Blinded Outcome 

Assessment 

1˚ Outcome 

PCPC Categories 

(1,2 - good & 3,4,5 – poor) 

2˚ Outcome 

6 month Mortality 

Complication Rates 

1˚ Outcome 

PCPC Categories 

(1,2 - good & 3,4,5 – poor) 

2˚ Outcome 

6 month Mortality 

Complication Rates 

Hypothermia 

N=138 Normothermia 

N=137 

Treatment 

External cooling (in 4 hours) 

32-34˚C for 24 hours 

Sedated (fentanyl/midaz) 

Paralyzed prn shivers 

Start at ED to ICU 

Passive rewarm (8h after) 

Treatment 

Sedated/Paralyzed 

Normothermia: 37˚C 

Hypothermia 

Discontinued  

Early (n=14) 
Death 

Complication 

Protocol issues 

HACA Study Group 
NEJM 2002;346 (8) 549-56 



Bladder Temperature in the Normothermia and Hypothermia Groups. 

The Hypothermia after Cardiac Arrest Study Group. N Engl J Med 2002;346:549-

556. 



Cumulative Survival in the Normothermia and Hypothermia Groups. 

The Hypothermia after Cardiac Arrest Study Group. N Engl J Med 

2002;346:549-556. 

 

M ILD THERAPEU TIC HYPOTHERM IA AFTER CARDIAC ARREST

 

N Engl J M ed, Vol. 346, N o. 8

 

·

 

February 21, 2002

 

·

 

www.nejm.org

 

·

 

553

 

of hypothermia on mortality was slightly stronger
(risk ratio, 0.62; 95 percent confidence interval, 0.36
to 0.95).

Most of the patients with unfavorable neurologic
outcomes died within six months after discharge
from the hospital. In this subgroup of patients, mor-
tality after discharge did not differ significantly ac-
cording to the assigned treatment (Table 3).

 

Complications

 

The proportion of patients with any complication
did not differ significantly between the two groups
(93 of 132 patients in the normothermia group [70

percent]  and 98 of 135 in the hypothermia group
[73 percent] , P= 0.70). Sepsis was more likely to de-
velop in the patients with hypothermia than in those
with normothermia, although this difference was not
statist ically significant (Table 4). The total number
of complications was not significantly higher in the
hypothermia group than in the normothermia group
(P= 0.09).

 

D I SCU SSI ON

 

Our results show that among patients in whom
spontaneous circulation had been restored after cardi-
ac arrest due to ventricular fibrillation, systemic cool-

 

* The risk ratio was calculated as the rate of a favorable neurologic outcome or the rate of death in
the hypothermia group divided by the rate in the normothermia group. CI  denotes confidence interval.

†Two-sided P values are based on Pearson’s chi-square tests.

‡A favorable neurologic outcome was defined as a cerebral-performance category of 1 (good re-
covery) or 2 (moderate disability). One patient in the normothermia group and one in the hypother-
mia group were lost to neurologic follow-up.
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no./total no. (%)

 

Favorable neurologic outcome‡ 54/ 137 (39) 75/ 136 (55) 1.40 (1.08–1.81) 0.009

Death 76/ 138 (55) 56/ 137 (41) 0.74 (0.58–0.95) 0.02

 

Figure 2.

 

 Cumulative Survival in the Normothermia and Hypothermia Groups.

Censored data are indicated by tick marks.
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The New England Journal of Medicine 

Downloaded from nejm.org at WELCH MEDICAL LIBRARY-JHU on April 25, 2012. For personal use only. No other uses without permission. 

 Copyright © 2002 Massachusetts Medical Society. All rights reserved. 
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Induced Hypothermia 
Bernard, et al NEJM 2002;346 (8) 557-63 

N=77 
OHA - ROSC - VFIB 

Coma - ED in 1-4 hrs  
Odd days 

Hypothermia 

Started at field 

Cold Packs 

N=43 

Even days 

Normothermia 

Start at field 

N=34 

Treatment 

External cooling 

33˚C for 12 hours 

Mid/vec prn 

Start at ED to ICU 

Active rewarm (18h) 

Treatment 

Sedated/Paralyzed 

Normothermia: 37˚C 

Life support  

Withdrawn  

at 72 hrs 

“deeply 

comatose” 

Outcome 

Discharge to home 

Rehab facility 

Nursing home 

Death 

Outcome 

Discharge to home 

Rehab facility 

Nursing home 

Death 
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Patient Outcome (Bernard, et al 2002) 
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Longterm Nursing
(Severe-Uncons)
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Rehab (Mod Dis)

Home (Normal/Mild
Dis)

Good Outcome Rates 

Hypothermia: 49%      Normothermia: 26% 
(95%CI: 13-43, p=0.046) 

Induced Hypothermia 
Bernard, et al NEJM 2002;346 (8) 557-63 
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Complication after CA (0-7 Days)
NEJM (European Hypothermia Study after CA) 2002
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Therapeutic Hypothermia  

Complications after CA (0-7 days) 
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A comprehensive, structured, multidisciplinary system of 

care should be implemented in a consistent manner for 

the treatment of post–cardiac arrest patients (Class I, 

LOE B). Programs should include as part of structured 

interventions therapeutic hypothermia; optimization of 

hemodynamics and gas exchange; immediate coronary reperfusion 

when indicated for restoration of coronary blood flow with 

percutaneous coronary intervention (PCI); glycemic control; and 

neurological diagnosis, management, and prognostication. 

Multidisciplinary Critical Care at its best! 



Chapter 9 page S772 

 

In summary, we recommend that comatose (ie, lack of meaningful 

response to verbal commands) adult patients with ROSC after out-

of-hospital VF cardiac 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).  

 

Induced hypothermia also may be considered for comatose adult 

patients with ROSC after in-hospital cardiac arrest of any initial 

rhythm or after out-of-hospital cardiac arrest with an initial rhythm 

of pulseless electric activity or asystole (Class IIb, LOE B).  
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Non-shockable Rhythms:  

Mixed signal but not harmful  

Many more papers…. 



Original Article  

Targeted Temperature Management at 33°C 

versus 36°C after Cardiac Arrest 

Niklas Nielsen, M.D., Ph.D., et al - TTM Trial Investigators 

N Engl J Med Volume 369(23):2197-2206 December 5, 2013 

Study objective: To compare two target temperatures, both 

intended to prevent fever. 

International RCT: 950 unconscious adults after out-of hospital 

cardiac arrest of presumed cardiac cause to targeted temperature 

management at either 33°C or 36°C.  

 

The primary outcome: all-cause mortality to end of the trial.  

 

Secondary outcomes: composite of poor neurologic 

function (CPC and mRS) or death at 180 days  



Design and timeline (modified from N Nielsen) 

•All patients sedated minimum 36 hours 

•Feed-back controlled cooling devices in all patients 

•Intravascular or surface devices 

Inclusion Criteria 

- Age >= 18 years 

- Out-of-hospital cardiac arrest of presumed cardiac cause 

- Unconsciousness (Glasgow Coma Score <8) after sustained return of 

spontaneous circulation (ROSC) (20 minutes of circulation) 
 

Cooling device with feedback control; surface and endovascular mixed 



Body Temperature during the Intervention Period. 

Nielsen N et al. N Engl J Med 2013;369:2197-2206 

Nielsen N et al. N Engl J Med 
2013;369:2197-2206 



Probability of Survival through the End of the Trial. 

Nielsen N et al. N Engl J Med 2013;369:2197-2206 

Nielsen N et al. N Engl J Med 
2013;369:2197-2206 



Outcomes. 

Nielsen N et al. N Engl J Med 2013;369:2197-2206 

Nielsen N et al. N Engl J 
Med 2013;369:2197-2206 
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Good Outcomes Comparison: 3 Trials 

36⁰C or 33⁰C  for 

24hours followed by 

8 hours of rewarming 

to 37⁰C and 

maintained under 

37.5°C until 72  

TH 24 hours +  

8 hours rewarming  

Or active warming to  

“normothermia”  

TH 12 hours TH + 

6 hours rewarming  

Passive warming  

for control to 37⁰C 
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NS 

2 liters of 4°C IV bolus followed by standard of care at hospital 

**re-arrest in the treatment group (26% vs 21%, p=0.008)   

   lower O2 saturation (PaO2 189 vs 218, p<0.001),  

   pulmonary edema on CXR (41% vs 30%, p<0.001)  

292 vs 291 

396 vs 380 



• “…Pending formal Consensus on the 
optimal temperature, we suggest that 
clinicians provide postresuscitation care 
based on the current treatment 
recommendations (ILCOR/AHA). We accept 
that some clinicians may make a local 
decision to use a target temperature of 
36°C pending this further guidance.” 

 
 

 

 

Targeted temperature management following 

cardiac arrest : An update December 2013 
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Callaway et al  Part 8: Post–Cardiac Arrest Care  S467

MAP greater than 65 mm Hg increased survival to hospital 

discharge, with a favorable neurologic outcome at 1 year.37 

Another bundle with a goal MAP greater than 65 mm Hg 

within 6 hours found no change in in-hospital mortality or 

functional recovery at hospital discharge.38

2015 Recommendation—New

Avoiding and immediately correcting hypotension (systolic 

blood pressure less than 90 mm Hg, MAP less than 65 mm Hg) 

during postresuscitation care may be reasonable (Class IIb, 

LOE C-LD).

A specific MAP or systolic blood pressure that should be 

targeted as part of the bundle of postresuscitation interventions 

could not be identified, although published protocols targeted 

MAP goals of greater than 65 mm Hg to greater than 80 mm Hg. 

Moreover, identifying an optimal MAP goal for the overall 

patient population may be complicated by individual patient vari-

ability, because baseline blood pressures vary among patients. 

The true optimal blood pressure would be that which allows for 

optimal organ and brain perfusion, and different patients and dif-

ferent organs may have different optimal pressures.

Targets for other hemodynamic or perfusion measures (such 

as cardiac output, mixed/central venous oxygen saturation, and 

urine output) remain undefined in post–cardiac arrest patients. 

The systematic reviews did not identify specific targets for other 

variables, and individual goals likely vary based on patient-spe-

cific comorbidities and underlying physiology. In the absence 

of evidence for specific targets, the writing group made no 

recommendations to target any hemodynamic goals other than 

those that would be used for other critically ill patients.

Targeted Temperature Management
The 2010 Guidelines strongly advised induced hypothermia 

(32ºC to 34ºC) for the subgroup of patients with out-of-hospi-

tal VF/pulseless ventricular tachycardia (pVT) cardiac arrest 

and post-ROSC coma (the absence of purposeful movements), 

and encouraged that induced hypothermia be considered for 

most other comatose patients after cardiac arrest. Precise 

duration and optimal temperature targets were unknown, 

and the Guidelines recommended 12 to 24 hours at 32ºC to 

34ºC based on the regimens studied in prior trials. The 2015 

ILCOR systematic review identified multiple new randomized 

controlled trials testing different target temperatures and dif-

ferent timing for initiation of temperature control after cardiac 

arrest.39 Reflecting that a variety of temperature targets are 

now used, the term targeted temperature management (TTM) 

has been adopted to refer to induced hypothermia as well as to 

active control of temperature at any target.

Induced Hypothermia ALS 790, ALS 791

2015 Evidence Summary

For patients with VF/pVT OHCA, combined outcome data 

from 1 randomized and 1 quasi-randomized clinical trial 

reported increased survival and increased functional recovery 

with induced hypothermia to 32ºC to 34ºC.40,41

For patients with OHCA and nonshockable rhythms, 

observational data were conflicting and no randomized data 

were available. Three observational studies found no differ-

ence in neurologic outcome at hospital discharge in patients 

treated with induced hypothermia.42–44 One study reported an 

increase in poor neurologic outcome at hospital discharge; 

however, the analysis of this study was confounded perhaps 

most notably by lack of information on whether analyzed 

patients were eligible for induced hypothermia (ie, unknown 

if patients were following commands).45 One study reported 

reduced mortality at 6 months with induced hypothermia.43

For patients with in-hospital cardiac arrest, no randomized 

data were available. One observational study found no associa-

tion between induced hypothermia and survival or functionally 

favorable status at hospital discharge. However, the analysis of 

this study was also confounded by multiple factors, including 

the lack of information on which patients were comatose and, 

therefore, potential candidates for induced h ypothermia.46

One well-conducted randomized controlled trial found 

that neurologic outcomes and survival at 6 months after 

OHCA were not superior when temperature was controlled at 

36ºC versus 33ºC.47 Both arms of this trial involved a form of 

TTM as opposed to no TTM.

There are no direct comparisons of different durations of 

TTM in post–cardiac arrest patients. The largest trials and 

studies of TTM maintained temperatures for 24 hours40 or 28 

hours47 followed by a gradual (approximately 0.25ºC/hour) 

return to normothermia.

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 I, LOE B-R for VF/pVT OHCA; 

Class I, LOE C-EO for non-VF/pVT (ie, “nonshockable”) and 

in-hospital cardiac arrest).

We recommend selecting and maintaining a constant 

temperature between 32ºC and 36ºC during TTM (Class I, 

LOE B-R).

In making these strong recommendations, the writing 

group was influenced by the recent clinical trial data enroll-

ing patients with all rhythms, the rarity of adverse effects in  

trials, the high neurologic morbidity and mortality without any 

specific interventions, and the preponderance of data suggest-

ing that temperature is an important variable for neurologic 

recovery. Of note, there are essentially no patients for whom 

temperature control somewhere in the range between 32oC 

and 36oC is contraindicated. Specific features of the patient 

may favor selection of one temperature over another for TTM. 

Higher temperatures might be preferred in patients for whom 

lower temperatures convey some risk (eg, bleeding),48,49 and 

lower temperatures might be preferred when patients have 

clinical features that are worsened at higher temperatures (eg, 

seizures, cerebral edema).50–52 Therefore, all patients in whom 

intensive care is continued are eligible. The initial temperature 

of the patient may influence selection of the temperature for 

TTM. For example, those who present at the lower end of the 

TTM range might be maintained at that lower temperature (as 

opposed to warming them to a higher target). Alternatively, 

passive warming to a maximum temperature of 36oC might be 

acceptable as well. Of note is that the recent randomized trial 

did not use active warming for the 36ºC group.47 Therefore, 

while it is stated that choosing a temperature within the 32ºC 

to 36ºC range is acceptable, actively or rapidly warming 

patients is not suggested. Conversely, patients who present on 

 at WELCH MED LIBR - JHU on December 3, 2015http://circ.ahajournals.org/Downloaded from 



Nuances of temperature range 

32 to 36 degree Celsius 
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“essentially no patients for whom temperature control somewhere in the 

range between 32*C and 36*C is contraindicated” 
 

Specific features of the patient may favor selection of one temperature 

over another for TTM. Higher temperatures (~36*C) might be preferred 

in patients for whom lower temperatures convey some risk (eg, 

bleeding), 

 

Lower temperatures (~32*C) might be preferred when patients have 

clinical features that are worsened at higher temperatures (eg, seizures, 

cerebral edema).  

 

**caveat – lower temps (32*C) may be selected for worse neurologic 

injuries and result in the impression that it is less effective in practice**  

 



Hypothermia in the Prehospital Setting 
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2015 Recommendation—New 

 

We recommend against the routine prehospital 

cooling of patients after ROSC with rapid infusion of 

cold intravenous fluids (Class III: No Benefit, LOE A). 

 

Whether different methods or devices for temperature 

control outside of the hospital are beneficial is 

unknown.  
 

 



Avoidance of Hyperthermia 
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2015 Recommendation—New 

It may be reasonable to actively prevent fever in 

comatose patients after TTM (Class IIb, LOE C-LD). 

Fever in the post–cardiac arrest patient who is not treated with 

TTM is associated with poor outcome. 

 

After rewarming to normothermia from TTM, fever occurs in a 

significant proportion of patients. Occurrence of hyperthermia 

during the first few days after cardiac arrest was associated with 

worse outcome in some studies 



 

 

 

 

 
 

    OOHCA/ PEA/Asystole 

       Neilsen subgroup 

               Class 1(?) 

Summary for TTM 

I hope for now - 2014 
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         OOHCA 

  Pulseless VT/VF 
  TTM @ in-hospital 
Beneficial outcome/qol 

HACA/Bernard/Neilsen 

         Class 1 

OOHCA 

VF/nonVF 

Pre-hospital Cooling 

No Benefit (?harmful) 

Kim/Castren/Bernard 

 

 

 

 

 
 

        IHA-CA (No RCT) 

          Multiple studies  

               Class 2B 

       IHCA PEA/Asystole 

     TTM @ in-hospital                  
      May be beneficial              
       Multiple studies 

      Class 2A-2B 
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Post Cardiac Arrest Syndrome 

Therapeutic Strategies 

Therapeutic hypothermia 

Sedation and  

Neuromuscular Blockade 

Seizure control 

Neuroprotection 

Glucose Control 
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Post Cardiac Arrest Syndrome 

Therapeutic Strategies 

Prognostication 

Continue Care 

 

Withdrawal of life- 

supporting therapies 
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2015 Recommendation—New 

Avoiding and immediately correcting hypotension 

(systolic blood pressure less than 90 mm Hg, MAP 

less than 65 mm Hg) during postresuscitation care 

may be reasonable (Class IIb, LOE C-LD). 
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2015 Recommendations—Updated 

Coronary angiography should be performed emergently (rather 

than later in the hospital stay or not at all) for OHCA patients 

with suspected cardiac etiology of arrest and ST elevation on 

ECG (Class I, LOE B-NR). 
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2015 Recommendation—Updated 

The benefit of any specific target range of glucose 

management is uncertain in adults with ROSC after cardiac 

arrest (Class IIb, LOE B-R). 
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2015 Recommendation—Updated 

Maintaining the PaCO2 within a normal physiological range, taking into account 

any temperature correction, may be reasonable (Class IIb, LOE B-NR). 

 

To avoid hypoxia in adults with ROSC after cardiac arrest, it is reasonable to use 

the highest available oxygen concentration until the arterial oxyhemoglobin 

saturation or the partial pressure of arterial oxygen can be measured (Class IIa, 

LOE C-EO).  

 

When resources are available to titrate the FIO2 and to monitor oxyhemoglobin 

saturation, it is reasonable to decrease the FIO2 when oxyhemoglobin saturation 

is 100%, provided the oxyhemoglobin saturation can be maintained at 94% or 

greater (Class IIa, LOE C-LD).  
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2015 Recommendations—Updated 

An EEG for the diagnosis of seizure should be 

promptly performed and interpreted, and then should 

be monitored frequently or continuously in comatose 

patients after ROSC (Class I, LOE C-LD). 

 

The same anticonvulsant regimens for the treatment of 

status epilepticus caused by other etiologies may be 

considered after cardiac arrest (Class IIb, LOE C-LD). 
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Neurology 2006;67;203-210 

All studies focused on prognostication of poor outcome 

Patients NOT treated with hypothermia 



Survivors (17%)

Somatic 

Death (14%)

Death by withdrawal of 

life sustaining measures

(69%)

Death 

by 

WLST 

69%  

Does neuro prognostication  

have an impact on patient care? 

All GCS ≤ 4 

at time of 

decision  

To 

withdraw 

life 

sustaining 

therapy  

Geocadin, et al 2006 
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Can we predict the outcome? 

 No intra-arrest factor is a  

reliable predictor of  

functional outcome 
CPR quality/Arrest time/CPR time/Initial Rhythm/ 

Temp; ETCO2; non-cardiac cause of arrest 

Neumar, et al 2008 & AAN 2006 Guidelines 

No pre-cardiac arrest  

factor is a reliable  

predictor of  

functional outcome 
Race/baseline health/lifestyle, etc 

Neumar, et al 2008 &  

AAN 2006 Guidelines  

Only in post arrest: Neuro exam 

But not earlier than 3 days,  

With TH ~5-7 days 
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•Hemodynamic instability, severe 
metabolic derangement and drugs 
may mask neurologic evaluation – 
error in prognosis 

 

•Hypothermia patients – have 
delayed clearance of sedative and 
paralytics 

 

•Neurologic recovery may be 
delayed by hypothermia 

Post-Arrest Predictors  

Major Confounders 

From Wijdicks, et al 2006 
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2015 Recommendations—New and Updated 

In comatose patients who are not treated with TTM, the absence 

of pupillary reflex to light at 72 hours or more after cardiac arrest 

is a reasonable exam finding with which to pre- dict poor 

neurologic outcome (FPR, 0%; 95% CI, 0%–8%; Class IIa, LOE 

B-NR). 

 

In comatose patients who are treated with TTM, the absence of 

pupillary reflex to light at 72 hours or more after cardiac arrest is 

useful to predict poor neurologic outcome (FPR, 1%; 95% CI, 

0%–3%; Class I, LOE B-NR). 
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2015 Recommendations—Updated 

In comatose post–cardiac arrest patients who are treated with TTM, it 

may be reasonable to consider persistent absence of EEG reactivity 

to external stimuli at 72 hours after cardiac arrest, and persistent 

burst suppression on EEG after rewarming, to predict a poor outcome 

(FPR, 0%; 95% CI, 0%–3%; Class IIb, LOE B-NR). 

 

Intractable and persistent (more than 72 hours) status epilepticus in 

the absence of EEG reactivity to external stimuli may be reasonable 

to predict poor outcome (Class IIb, LOE B-NR). 



EMERGENCY NEUROLOGICAL LIFE 

SUPPORT (ENLS):  

WHAT TO DO IN THE CRITICAL FIRST 

HOURS OF A NEUROLOGICAL EMERGENCY 
http://www.neurocriticalcare.org/ 



Come join us in Washington DC 

September 15-18,  2016  

Contact: info@neurocriticalcare.org 


