
Pre-hospital CPR:

An Update 

Chirakit Hengrasmee, M.D., FTCEP, NREMT-P

Director of EMS Education

Department of Emergency Medicine

Faculty of Medicine Vajira Hospital Navamindradhiraj University



An Overview

1. BLS and ACLS 2015 Review

2. Pre-hospital Resuscitation and How to improve 
quality in pre-hospital CPR

3. What new in pre-hospital CPR 

4. Withholding CPR and Termination of 
Resuscitation Rules
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The Adult BLS Algorithm has been modified  to 
reflect that rescuers can activate an emergency 
response (use of a mobile phone) without leaving 
the victim’s side.

Recommendations  encourage immediate 
recognition of unresponsiveness, activation of the 
emergency response system, and initiation of CPR 
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It is recommended that communities with people at 
risk for cardiac arrest implement PAD programs.
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Emphasis has been increased about the rapid identification of 
potential cardiac arrest by dispatchers, with immediate provision of 
CPR instructions to the caller (ie, dispatch-guided CPR).

The recommended sequence for a single rescuer has been 
confirmed: the single rescuer is to initiate chest compressions 
before giving rescue breaths (C-A-B rather than A-B-C) to reduce 
delay to first compression. 
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Bystander CPR

The 2015 guidelines call for dispatchers to identify 
the patient who is unresponsive with abnormal 

breathing or and agonal gasps and to provide chest 
compressions-only CPR instructions to callers



Data from the multi-center Cardiac Arrest Registry to 
Enhance Survival (CARES) system indicates that patients who 
received bystander CPR had a higher rate of survival (11.2%) 

than those who did not receive bystander CPR (7.0%)

A two center randomized trial comparing the compressions-
only CPR to traditional CPR instruction shows that 

compressions-only CPR was associated with higher short-
and long-term survival (2)

1. American Heart Association Emergency Cardiovascular Care Committee. Circulation. 2008 Apr 22;117(16):2162-7
2. Chest compression alone cardiopulmonary resuscitation is associated with better long-term survival compared with standard cardiopulmonary 

resuscitation. Circulation. 2013 Jan 29;127(4):435-41.

Fear of infectious disease transmission is the most 
common reason posited for why bystanders might be 

reluctant to perform CPR. Hands-only CPR is simplified 
and easier to learn and perform and that avoiding 

instruction of rescue breathing with speed the 
initiation of chest compressions  (1)



The implementation of a PAD program requires 3 essential 
components: 

Identification of locations and neighborhoods where there is high 
risk of cardiac arrest, placement of AEDs in those areas and 
ensuring that bystanders are aware of the location of the AEDs



Training of anticipated rescuers in CPR and use of the AED

An integrated link with the local EMS system and ongoing quality improvement.







Adult CPR tidal volumes of approximately 500–600 mL 
(6 to 7 mL/kg) are recommended and can be described 

as producing a visible chest rise

hyperventilation decreased coronary 
perfusion pressures and survival rates by 69%



Prehospital Resuscitation
(ACLS)



AHA 2015
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Push Hard … How deep?



“The 2015 AHA guidelines recommend a target CCF of at least 60% 
and that CCF of 80% is achievable in high performance systems”

Christenson et al. Circulation (2009)



Team Work – the pre-hospital resuscitation team should ideally 

comprise 4 individuals, who undertake roles as team leader, 

manage the airway, and alternate in the delivery of chest 

compressions and assisting with vascular access and drug 

delivery.





There is no evidence that a period of CPR before defibrillation 
improves success rates and solo responders arriving at a cardiac 
arrest should prioritize attaching a defibrillator and defibrillation 
if indicated.



Key Success for Defibrillation

Early studies showed that shocks were delivered 
more quickly and were effective at terminating 
ventricular fibrillation when using adhesive 
pads with manual defibrillators 

The shock from a manual defibrillator can be applied 
using paddles or adhesive pads. Paddles require a 
conductive gel or pad to be used on the patient and firm 
pressure to each paddle to maximize contact with the 
patient’s chest. Healthcare workers need to apply 12 kg 
of paddle force against the chest wall to be effective 

Does paddle force applied during defibrillation meet advanced life support guidelines of the European Resuscitation Council? 
Resuscitation. 2001 Mar;48(3):301-3.



The American Heart Association acknowledges the reasonableness of placing 
the defibrillation electrodes in any one of four pad positions: anterolateral, 
anteroposterior, anterior-left infrascapular, and anterior-right- infrascapular. 
One position has not proven superior to any others.

AHA recommends positioning the external defibrillation pad at least 1 
inch (2.5 cm) away from the device.



Minimize peri-defibrillation pause  

Current AHA guidelines call for limiting interruptions in CPR to no longer than 10 
seconds, except for specific interventions like defibrillation.

10 Sec ??



A study from San Diego found that 
patients who experienced less than 3 
seconds of pause prior to the shock 
and less than 6 seconds post shock 
had higher likelihood of ROSC (2)

The best chance for survival existed when 
the peri-shock pause was less than 20 
seconds. A separate multi-center trial 

found that the odds of successful 
defibrillation increase for every five-

second decrease in pre-shock pause (1)

1. Effects of compression depth and pre-shock pauses predict defibrillation failure during cardiac arrest. Resuscitation. 2006 Nov;71(2):137-45.
2. Minimizing pre- and post-defibrillation pauses increases the likelihood of return of spontaneous circulation (ROSC). Resuscitation. 2010 Jul;81(7):822-5. doi: 

10.1016/j.resuscitation.2010.03.013. Epub 2010 Apr 15.





“One option is to allow trained personnel to use the manual feature of 
the defibrillator, rather than continuing in AED mode”

A possibility that is undergoing study is to explore whether the rescuer can be 
“grounded” against the shock through the use of exam gloves, thus allowing CPR 

to continue during the shock. 

Very concerning: 7.5% of single gloves and 6.2% of  gloves allowed at least 10 mA of 
current flow with external defibrillation





• Vasopressin has been removed from the ACLS 2015 Update.

• In non-shockable rhythm cardiac arrest patients , the early 
provision of epinephrine is suggested early epinephrine 
(1-3 min)  increased ROSC, survival to hospital discharge, 
and neurologically intact survival.

• Low ETCO
2

in intubated patient after 20 minutes of CPR is 
associated with a very low likelihood of resuscitation. 







Alternative Routes of Drug Administration 







Simpler airway devices such as supraglottic airways, including 
the laryngeal mask airway,i-gel, and King LT enable oxygenation 
and ventilation to be achieved rapidly. Tracheal intubation should 
be attempted only by those with adequate training and only if 
simpler airways prove inadequate.



There is no evidence that outcome from OHCA is improved by 
tracheal intubation and several studies have suggested that 
simpler airway techniques during CPR (i.e. bag-mask, SGA) result 
in at least as good, if not better, patient outcomes.







There was no enough evidence to show that 
continuous passive oxygen insufflations would 

be superior to conventional ventilation 
strategies for OHCA, although passive oxygen 

delivery may be beneficial for witnessed OHCA.







Alternative Techniques and Ancillary Devices 
for Cardiopulmonary Resuscitation



The routine use of the impedance threshold device (ITD) as an adjunct to 
conventional CPR is not recommended.

A recent randomized controlled trial suggests that the use of the ITD plus 
active compression-decompression CPR is associated with improved 
neurologically intact survival for patients with OHCA.

The routine use of mechanical chest compression devices
is not recommended, but special settings where this 
technology may be useful are identified.

high- quality evidence did not demonstrate 
benefit or harm associated with the ITD when 

used as an adjunct to conventional CPR

AHA2015 does not support the 
routine use of ACD-CPR+ITD 











2015 Recommendation—New

• The evidence does not demonstrate a benefit with the use of 

mechanical piston devices and Load-distributing band device for 

chest compressions VS manual chest compressions

• Manual chest compressions remain the standard of care for the 
treatment of cardiac arrest, 

• But mechanical piston devices may be a reasonable alternative for 
use by properly trained personnel (Class IIb, LOE B-R). 



Mechanical Compression Devices in specific settings 

Where the delivery of high-quality manual compressions may be 
challenging or dangerous for the provider 

1. limited rescuers available, 

2. prolonged CPR, 

3. during hypothermic cardiac arrest, 

4. in a moving ambulance, 

5. in the angiography suite, 

6. during preparation for extracorporeal CPR [ECPR]), 

*** Rescuers strictly limit interruptions in CPR during deployment and 

removal of the devices (Class IIb, LOE C-EO) ***



Termination of Resuscitation Rule (TOR Rule)

• Attempts at resuscitation are 
not always indicated (lividity, 
rigor mortis, DNAR)

• Out-of-hospital cardiac arrest 
patients 

• Avoiding transport in patients 
with no chance of recovery

No termination 
rule is perfect



Positive predictive value for 
death > 99.5%





6 min 
Sense 72 
spec 91 
PPV 98
NPV 36

30 min 
Sense 46 
spec 100 
PPV 100
NPV25



Medical Criteria for TOR (Adult‐ BLS)

One potential rule (Morrison‐Verbeek)

• Three periods of high quality CPR

• Three AED analyses without a shock

• No return of spontaneous circulation

***Same as AHA Recommendation***



Medical Criteria for TOR
(Adult‐ALS)

• Failure to regain pulses in 20‐25 minutes if 
unwitnessed arrest (30 minutes if witnessed)

• Asystole

• Persistent ETCO2 level <10mmHg

***Does not apply to persistent VF or hypothermia***



Medical Criteria for TOR (Pediatrics)

• Little data to guide 

• Absence of return of pulses in 20‐25 minutes of ACLS 
initiation ??

• Generally, pediatric arrests are transported to the 
hospital

*** TOR for pediatrics not universally recommended ***





Withholding CPR

If, during the primary assessment, patients are found to meet the 
following criteria, CPR may be withheld and the patient declared 
dead“

Resuscitation efforts are not indicated when the patient has sustained 
an obviously fatal injury (e.g., decapitation) or when evidence exists 
of dependent lividity, rigor mortis, and decomposition.



• Victims of drowning, lightning strike, or hypothermia and patients in 
whom the mechanism of injury does not correlate with the clinical 
situation (suggesting a nontraumatic cause) deserve special consideration 
before a decision is made to withhold or terminate resuscitation.

• A patient found in cardiopulmonary arrest at the scene of a traumatic 
event may have experienced the arrest because of a medical problem
(e.g., myocardial infarction), especially if the patient is elderly and evidence 

of injury is minimal.

Traumatic CPR in the prehospital setting 

extremely low likelihood of survival

“Most studies  victims of penetrating trauma have a slightly

increased chance of survival over those of blunt trauma” 



Blunt Trauma Criteria for
TOR (Adults)

• Apneic or pulseless with clearly associated trauma

Exceptions:

• Shockable rhythm

• Simple airway blockage

• Pregnant with potentially survivable fetus

• Becomes pulseless 2‐3 min from receiving facility

• Narrow QRS at >80 bpm

• Concern for hypothermia or drug overdose

• Carbon monoxide or cyanide overdose (fire victims)



Penetrating Trauma Criteria for TOR
(Adults)

• No signs of life on scene including spontaneous 
movement and pupillary response

• Asystole (confirm in two leads)



Trauma Criteria for TOR (Pediatrics)

• No literature to guide us

• Generally, best to transport

• Remember potential for organ donation





Terminating CPR

• Termination of resuscitation for trauma patients should be considered 
when there are no signs of life and no ROSC despite appropriate field 
EMS treatment that includes minimally interrupted CPR. 

• The position statement notes that "protocols should require a specific 
interval of CPR that accompanies other resuscitative interventions.

• Past guidance has indicated that up to 15 minutes of CPR should 
be provided before resuscitative efforts are terminated, but the 

science in this regard remains unclear."




