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Targeted temperature management



Patient selection for targeted temperature management (TTM)
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Journal of Critical Care, 2017, Available online 16 February 2017 http://dx.doi.org/10.1016/j.jcrc.2017.02.011

Who is candidate for  TTM



In patients who have been successfully
resuscitated after cardiac arrest due to ventricular
fibrillation, therapeutic mild hypothermia increased
the rate of a favorable neurologic outcome and reduced
mortality.



IHCA

Non shockable rhythm







Good candidate for TTM post cardiac 
arrest tend to get better result

• Shockable rhythm OHCA ( data from HACA 2002)
• Young age
• ACS caused cardiac arrest with successful PCI
• Short CPR time, Short time to begin CPR
• Less co-morbidities
• Witness arrest with bystander CPR
• Data TTM in IHCA is not RCT outcome depend 

on other prognostic factors



Patient selection for targeted temperature management (TTM)
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Timing for initiation of TTM

Individual temp is needed 



Circulation. 2012;126:2826-2833

Presenter
Presentation Notes
32 better than 34



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.



Good Neurologic Outcomes in Major Temperature Management Trials. (Modified
from Abella B. at https://www.med.upenn.edu/resuscitation/ttm-video.shtml).

https://www.med.upenn.edu/resuscitation/ttm-video.shtml


TTM Trial in Context With Prior Studies. (Modified from Abella B. 
at https://www.med.upenn.edu/resuscitation/ttm-video.shtml).

https://www.med.upenn.edu/resuscitation/ttm-video.shtml


n engl j med 369;23 nejm.org december 5, 2013

More comorbidity



Temperature curve in TTM trial
Reach targeted temp in 8 hr Rate of rewarming 

Rewarming rate 0.375° C/hr

Rewarming rate 0.125° C/hr

More temp fluctuation in this group 



Temperature curve in HACA
Reach targeted temp in 5 hr

Rewarming rate 0.18 °C/hr



Comment for TTM trial
• Patients requiring chest compressions for >20 minutes were 

excluded, select lessl ikely benefit from lower temp, and 
uncommon in the real world

• In TTM trial start cooling up to 4 hr time to targeted temp 8 hr 
( total 12 hr, quite long) compare to HACA 105 min in average, 
slow cooling rate may affect some patient with severe brain 
injury

• TTM trail has rapid rewarm rate (6 hr) ?? Rebound 
hyperthermia in 33° C group

• Pending the results of further studies which should compare 
different temperature levels (32°C, 34°C, and 36°C) and 
determine optimal duration (24, 48, or 72 hours) of TH



Patient selection for targeted temperature management (TTM)
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Timing for initiation of TTM

Who is candidate for  TTM

Post rewarming temp control 
and prognostication

Individual temp is needed 



Presenter
Presentation Notes
The process of brain recovery following global post-anoxic injury is completed within 72 h from arrest in most patients. However, in patients who have received sedatives ≤12 h before the 72 h post ROSC neurological assessment, the reliability of clinical examination may be reduced.



TTM post cardiac arrest
• All comatose post cardiac arrest should be sent to TTM, 

choose the good candidate is challenging issue for cost 
effectiveness.

• Timing to initiate TTM is no data usually less than 12 hr
• TTM range is 32-36 °C each patient required difference 

temp for brain recovery
• After rewarming should control temp at 37 at least 24-48 

hr
• Prognostication should be done after 72 hr but MAKE 

SURE that no sedative effect.



Coronary 
revascularization in 
post cardiac arrest
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2015 Guideline Acute Cardiovascular Interventions



• 72 male unkonw underlying, present with 
acute pulmonary edema,cardiogenic shock 
and post cardiac arrest from PEA.



CAG



73 yr female with pVT arrest, CPR 10min x 2 
episodes, troponin-T 2000+, ECG post arrest



CAG result



How can we identify the real ACS? 

ECG matter?? 



JACC VOL. 66, NO. 1, 2015
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Presentation Notes
Observational reports are frequently confounded and seldom adequately control for all factors affecting physicians’ decisions regarding management required RCT



JACC VOL. 66, NO. 1, 2015

Presenter
Presentation Notes
Result vary depend on volume of cath in cardiac center



JACC VOL. 66, NO. 1, 2015









Which patient worth for 
revascularization?



JACC VOL. 66, NO. 1, 2015



European Journal of Emergency Medicine 2011, Vol 18 No 2



Guideline-Recommended Indications for 
Emergent Coronary Angiography After 
OHCA

Additional Suggested Indications for 
Coronary Angiography
After OHCA

STE on ECG (class I) Shockable arrest rhythm (ie, VF)

Hemodynamic instability or shock (class
IIa)

Markedly elevated cardiac troponin levels

Recurrent VF (class IIa) Ischemic ECG changes (other than STE)

Suspected acute MI (class IIa) Left ventricular systolic dysfunction

High pretest probability of CAD



Patient selection for coronary angiography after out-of-hospital cardiac arrest. Emergent coronary
angiography is defined as within 2 hours, and routine coronary angiography is defined as within 24 hours. 
AMI indicates acute myocardial infarction; ECG,...

Jacob C. Jentzer,  Casey M. Clements,  Joseph G. Murphy,  R. Scott Wright

Recent Developments in the Management of Patients Resuscitated From Cardiac Arrest ☆ ☆☆

Journal of Critical Care, 2017, Available online 16 February 2017 http://dx.doi.org/10.1016/j.jcrc.2017.02.011



Pitfalls in post cardiac arrest 
CAG  
• Don’t rely on ECG post cardiac arrest or cardiac 

troponin.
• Always looking for other cause of CA  presenting 

with similar picture of ACS esp PE, Aortic 
dissection.

• Common misunderstand is CAG improve survival 
of post cardiac arrest, must be PCI successful 
case!!

• Challenging is to select the pt who worth for 
revascularization.



Points of concern

• Cost VS expected result/ overall prognosis!!
(Regardless of consciousness but if poor overall 

prognosis CAG should be delayed)
• Cath lab facilities, transferred time and 

interventionist skill.
• Other non cardiac cause of cardiac arrest and 

delayed management due to aggressive D2B time.
• ECPR may play role in the future to improve 

outcome 



Hemodynamic in 
post cardiac arrest



Suggested early hemodynamic optimization strategy.

Jacob C. Jentzer,  Casey M. Clements,  Joseph G. Murphy,  R. Scott Wright Recent Developments in the Management of Patients Resuscitated From Cardiac Arrest ☆ ☆☆

Journal of Critical Care, 2017, Available online 16 February 2017 http://dx.doi.org/10.1016/j.jcrc.2017.02.011













Survival curve of PaCO2

Critical Care (20150) 19;348



Survival curve of PaO2

Critical Care (20150) 19;348



Hemodynamic and ventilation 
in post cardiac arrest

• If possible MAP should be 70-80 after ROSC to 
improve survival and neurological outcome

• Optimum PaO2(100-200) and PaCO2 (35-45) 
improve survival

• Most common complication after ROSC if 
infection and multiorgan failure that TTM may 
help to decrease multiorgan failure but not to be 
zero



Q & A
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