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2015 RESUSCITATION GUIDELINES 
 
 
INTRODUCTION 
 
The first set of guidelines for Cardiopulmonary Resuscitation (CPR) were published in 
1966 and since then the American Heart Association (AHA) has revised the guidelines 
every 4- 6 years. The 2015 guidelines marked 49 years since the first publication, a 
reminder that this is a relatively young aspect of modern medicine.[1] Earlier descriptions 
of succesful resuscitation efforts include closed cardiac massage in 1960 and monophasic 
defibrillation in 1962.[2] 
 
A new period follows the publication of the 2015 guidelines, as they will no longer be 
periodically updated and revised every five years, but rather continously updated in a 
Web-based format as new evidence are evaluated. This process aims to ensure faster 
conversion of  
recent research into daily patient care. This new integrated format is already available 
online at ECCguidelines.heart.org.[1] 
 
The International Consensus on Cardiopulmonary Resuscitation and Emergency 
Cardiovascular Care (ECC) Science with Treatment Recommendation (CoSTR) document 
is published by the International Liaison Committee on Resuscitaion (ILCOR) at five-yearly 
intervals. This document is published in two journals: Circulation and Resuscitation, and 
forms the basis from which resuscitation councils write their recommendations. Committee 
members include representatives from the AHA, European Resuscitation Council (ERC), 
the Resucitation Council of South Africa, the Heart and Stroke foundation of Canada 
among others.[1, 2] 
 
 
 
 
ADULT BASIC LIFE SUPPORT   [3] 
 
Out-of-hospital cardiac arrests is a prominent cause of mortality in the United States - only 
10.8% of cardiac arrest patients who were resuscitated by emergency response teams 
survived to hospital discharge. Of patiens who suffered a cardiac arrest in hospital, 22.3% 
- 25.5% were discharged. 
 
Basic life support is the cornerstone of effective CPR. Immediately recognizing an 
unexpected cardiac arrest, triggering the emergency response team, fast initiation of CPR 
and early defibrillation when indicated, are vital steps in the BLS sequence. 
 
The simplified BLS algorithm is unchanged from 2010. This aims to provide the BLS steps 
in an easy-to-remember manner. There is a difference in BLS based on the training of the 
rescuer. Individuals trained in resuscitation are encouraged to do these steps (pulse and 
breathing check) at the same time, in order to minimize the time to start of compressions. 
 
Table 1 summarizes the BLS sequence for the different type of rescuers: 
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Table 1. Basic life support sequence 
 

 
 

Kleinman, M.E., et al., Part 5: Adult Basic Life Support and Cardiopulmonary Resuscitation Quality: 2015 
American Heart Association Guidelines Update for Cardiopulmonary Resuscitation and Emergency 
Cardiovascular Care. Circulation, 2015. 132(18 suppl 2): p. S414-S435. 

 
 
When an unresponsive adult patient is found, witnesses should immediately contact their 
local emergency service. Dispatchers should have guidelines in place to assist lay 
rescuers in assesing a victim’s breathing and when to initiate CPR. Abnormal or agonal 
breathing attempts are frequently mistaken for normal breathing, with a delay in initiation of 
CPR – dispatchers should be trained to identify these and appropriately guide the rescuer 
in doing CPR. Health care providers should do a pulse check when checking for breathing 
(taking no longer than 10s to check for a pulse).   Lay rescuers should perform 
compression-only CPR and should continue to do so until a trained person arrives. If a lay 
rescuer is trained to provide rescue breaths, this can be added in a ratio of 30:2. 
 
Health care providers: 
 
If the victim is breathing normally and has a pulse – continue monitoring until emergency 
services arrive. If no normal breathing, but a palpable pulse, rescue breaths should be 
delivered by a bag-mask device or mouth-to-mask, to provide 10-12 breaths per minute or 
one breath every 5-6 seconds. 
 
A new addition to the Healthcare Provider BLS sequence, is the administration of 
naloxone. As opioid addiction and overdose is a major problem in the US, this should be 
considered when a victim presents in respiratory arrest. If an opioid overdose is known or 
suspected, naloxone can be administered intranasally or intramuscularly.   If no normal 
breathing and no palpable pulses, CPR and defibrillation should be performed rapidly. As 
in the 2010 guidelines, hands should be positioned on the lower half of the sternum when 
performing chest compressions. 
 



Page 5 of 21 

The guideline regarding chest compression rate has been updated: from a rate of at least 
100/min (2010 guidelines) to a rate between 100 and 120 (2015 guidelines).      ILCOR 
reviewed studies that looked at the chest compression rate and outcomes such as blood 
pressure, end-tidal CO2, return of spontanous circulation (ROSC), hospital discharge and 
survival after cardiac arrest. They concluded that there may be an ideal range between 
which to perform chest compressions. This is between 100 and 120 compressions per 
minute – if more than 120 compressions per minute are performed, the depth of 
compression decreases. The compression depth affects intrathorasic pressure and flow 
from the heart into the systemic circulation.  
 
A compression depth of 5cm has a bigger link to favourable outcomes than compression 
depth of less than 5cm. With a compression depth of more than 5cm, injuries are more 
common. Therefore an upper limit to the depth of chest compressions has also been 
added to the 2015 guidelines – “chest compressions should be performed to a depth of at 
least 5cm in an average sized adult, while avoiding excessive chest compression depth 
(greater than 6cm)”.   As full chest wall recoil is important to create a negative pressure to 
promote venous return and blood flow to the heart and lungs, leaning on the chest 
between compressions should be avoided. Observational studies reviewed by ILCOR 
showed that leaning on the chest during CPR is a frequent occurrence. 
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BLS Do’s and Don’ts of adult High-Quality CPR    
 
 

 
 
eccguidelines.heart.org 
 
 

Managing the airway: 
 
The guidelines for managing the airway are unchanged from 2010 – for trained and 
untrained lay rescuers, manual stabilization should be performed when there is a suspicion 
of spinal injury (instead of using an immobilization device – as their use by untrained 
persons may cause harm). The head tilt-chin lift maneuvre is used by a healthcare 
provider when there is no suspicion of neck or head injuries.  
 
The compression-to-ventilation ratio remains unchanged at 30:2 (when no advanced 
airway is in place). As in the previous guidelines, when an advanced airway is in place, 
there is no synchronizing between breaths and compressions.    New to the 2015 
guidelines, is that one breath should be delivered every six seconds (every six to 8 
seconds as previously) – to make it easier for rescuers to study and perform. 
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Automated external defibrillator (AED): 
 
For the 2015 guidelines, ILCOR reviewed whether the duration of chest compressions 
before defibrillation made a difference in outcome. A short (AED placement, rhythm 
analysis and shock dellivery) versus a specific (90-180 seconds) duration were reviewed. 
They found that there is no benefit in victims who suffered an out-of-hospital, unmonitored 
cardiac arrest and had ventricular fibrillation or ventricular tachycardia as their first rhythm. 
Thus the recommendation is to use an AED immediately if available and a monitored 
cardiac arrest, otherwise to start CPR whilst waiting for the AED.  There is continued 
emphasis on minimizing interruptions between chest compressions, and immediately 
resuming CPR after a shock delivery without checking the rhythm. 
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Figure 1: BLS Healthcare Provider Adult Cardiac Arrest Algorithm – 2015 Update 
 

 
 
 

Kleinman, M.E., et al., Part 5: Adult Basic Life Support and Cardiopulmonary Resuscitation Quality: 2015 
American Heart Association Guidelines Update for Cardiopulmonary Resuscitation and Emergency 
Cardiovascular Care. Circulation, 2015. 132(18 suppl 2): p. S414-S435. 
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ADULT ADVANCED LIFE SUPPORT   [4-6] 
 
Highlights of the 2015 recommendations: 
 
Defibrillation: 
 
Defibrillation is indicated for ventricular fibrillation or pulseless ventricular tachycardia 
(which account for around 20% of arrests).      The recommendations are unchanged – an 
unsuccessful initial shock (biphasic 120-150J, monophasic 360J), should be followed by a 
shock of higher energy (biphasic 150-360J).  Biphasic shocks are more successful in 
terminating Vf/pVt and cause less abnormal myocardial dysfunction post shock delivery. 
Most newly manufactured defibrillators are biphasic, but if unavailable monophasic is 
appropriate. 
 

Airway, oxygenation and ventilation: 
 
For the initial placement of an advanced airway device, either an endotracheal tube or 
supraglottic airway device can be used. There is mostly low-quality evidence and no 
randomized control trials assesing initial advanced airway management. Choice will mainly 
depend on the skill of the healthcare provider.    Tracheal intubation should only be 
attempted by a person skilled in the technique. It shoud be done with minimal interruptions 
in chest compressions (eg laryngoscopy whilst continuing compressions, with only a brief 
pause when inserting the endotracheal tube through the vocal cords). 
 
Waveform capnography should be used to confirm and constantly monitor correct tube 
placement. If unavailable, alternatives include oesophageal detector devices, non-
waveforn CO2 detectors, and ultrasound. This recognizes the disasterous effect of missing 
oesophageal intubation and the importance of avoiding it. 
 
Circulatory support during CPR: 
 
Three options were reviewed from 2010. These are: extracorporeal cardiopulmonary 
resuscitation (ECPR), automated mechanical chest compression devices and impedance 
threshold device (ITD).  
 
The current recommendations are against the routine use of these devices. In situations 
where continued compressions of high-quality are difficult to maintain, a mechanical 
compression device is a reasonable alternative.      ECPR (such as ECMO and CPB) can 
be considered in selected situations, but more evidence is needed to guide clinical 
decisions. 
 
Monitoring during CPR: 
 
Monitoring of physiologic parameters during CPR is rational. These include (in addition to 
standard monitoring and clinical signs): 
Arterial pressure monitoring, waveform capnography, central venous oxygen saturation.  
 
These parameters can aid improvement of chest compression quality and indicate return 
of spontanous circulation (ROSC). ETCO2 alone should however not be used as a 
mortality predictor or to stop resuscitation – it can be used as part of a multimodal 
approach. A value greater than 10mm Hg after intubation or 20 mm HG after twenty 
minutes resuscitation, may be predictors of ROSC and survival to discharge.  
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Drug therapy during cardiac arrest: 
 
The biggest change in the 2015 ACLS guidelines is the removal of vasopressin from the 
algorithm.      ILCOR reviewed whether the use of multiple vasopressin bolusses versus 
multiple adrenaline doses made a difference in patient outcome (ROSC, good neurological 
outcome, survival to discharge). They also reviewed adrenaline and vasopressin in 
combination. In both these settings, they recommend against the use of vasopressin. Most 
of the studies reviewed showed no advantage in using vasopressin alone or in 
combination with adrenaline. Previously the first or the second dose of adrenaline could be 
replaced with vasopressin 40 IU. 
 
Antiarrhythmic drugs: 
 
For refractory Vf/pVT (at least three shocks), amiodarone 5mg/kg can be given. 
Lignocaine is an alternative if amiodarone is not available. An initial dose of 1 -1.5mg/kg 
lignocaine can be given, followed by another 50mg if needed. The maximun dose during 
the first hour is 3mg/kg. 
 
Steroids in cardiac arrest: 
 
The recommendation regarding the use of steroids in cardiac arrest are that during in-
hospital-cardiac-arrest, it may be considered as part of a bundle of treatment – but it is 
stressed that further studies are needed regarding this strategy.  
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FIGURE 2: Adult Cardiac Arrest Algorithm – 2015 Update 
 

 
 
Link, M.S., et al., Part 7: Adult Advanced Cardiovascular Life Support: 2015 American Heart Association 
Guidelines Update for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care. Circulation, 
2015. 132(18 suppl 2): p. S444-S464. 
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POST-CARDIAC ARREST CARE  [7,8] 
 
As cardiac arrest can occur due to many different causes, post-cardiac arrest care should 
identify and treat the specific cause, as well as minimizing damage to other organs 
secondary to ischemia and reperfusion. 
 
Acute coronary interventions: 
 
A 12-lead electrocardiogram should be performed after ROSC to identify patients with ST-
elevation. Coronary angiography should be done urgently – on the same day as the 
cardiac arrest, for all patients with ST-elevation. It is reasonable to do coronary 
angiography in certain patients without ST elevation (eg hemodynamically unstable) and 
with a depressed level of consiousness where a cardiac cause is the suspected precipitant 
of the arrest. 
 
Haemodynamic goals: 
 
Because patients’ post-cardiac arrest is from many different populations with a range of 
baseline characteristics, a specific haemodynamic goal is difficult to establish. The ideal 
blood pressure will be that pressure that provides optimal organ perfusion. Most protocols 
use a target of MAP of 65 mm Hg and SBP of 90 mm Hg – in observational studies these 
were associated with an improved outcome (but blood pressure were usually part of a 
bundle-of-care). Thus the recommendation is to avoid hypotension and immediately 
correct low blood pressure to a MAP above 65 mmm Hg and SBP above 90 mm Hg.  
 
Targeted temperature management: 
 
Targeted temperature management (TTM) refers to the active management of 
temperature at any goal or the induction of hypothermia.    The new recommendation is 
TTM for all adult patients with ROSC and decreased level of consciousness.   32°C to 
36°C is the suggested range, with a single temperature to be selected and maintained for 
at least 24 hours. In making this recommendation, they commented on a recent study that 
found no difference in outcome between 33°C and 36°C, and a high neurologic morbidity 
and mortality with no temperature management. 
 
The initiation of hypothermia in the out-of-hospital setting is advised against. 
 
Hyperthermia should be actively avoided – fever is associated with a poorer neurological 
result. Although weak evidence support this, expert opinion recommend it as it is a 
relatively benign intervention that is reasonable (to avoid worsening neurological 
outcome). 
 
Other neurologic care: 
 
Prompt identification and treatment of seizures is important in the ongoing management of 
the comatose post-cardiac arrest patient (the prevalenc is 12% to 22%). The 2015 
guidelines recommend an EEG and interpretation without delay and ongoing monitoring. 
No specific drug /combination was identified as being superior and standard treatment for 
stauts epilepticus is recommended. Prophylactic use of anti-convulsants are not advised. 
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Respiratory care: 
 
PaCO2 should be maintained between 35 and 45 mm Hg. ILCOR reviewed two studies 
where hypocapnia was associated with worse outcomes. In certain situations other values 
may be targeted (eg permissive hypercapnia in the patient with ARDS or mild 
hypocapnoea in a patient with cerebral oedema). 
 
To avoid hypoxia, the highest available inspired oxygen concentration can be 
administered, until it is possible to monitor oxyhemoglobin saturation or PaO2. When 
monitoring is available, the oxygen concentration can be decreased to maintain a 
saturation above 94%. In situations where pulse oximetry is difficult or unreliable (eg 
peripheral vasoconstriction), an arterial blood gas must be done before titrating oxygen. 
 
Glucose control: 
 
No specific target is recommended, as this is uncertain in post-cardiac arrest patients.  
Hypoglycaemia should be avoided. 
 
Prognostication: 
 
The 2015 guidelines recommend to wait 72 hours after return to normothermia in a patient 
treated with TTM, before prognostication. In a patient not treated with TTM, 
prognostication can be done 72 hours after cardiac arrest. The residual effect of drugs (eg 
sedatives, neuromuscular blockers) must be taken into consideration before 
prognostication takes place. 
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PEDIATRIC LIFE SUPPORT   [9,10] 
 
 

FIGURE 3: Pediatric Cardiac arrest algorithm – 2 rescuers. 2015 Update 
 
 
 

 
 
Atkins, D.L., et al., Part 11: Pediatric Basic Life Support and Cardiopulmonary Resuscitation Quality: 2015 
American Heart Association Guidelines Update for Cardiopulmonary Resuscitation and Emergency 
Cardiovascular Care. Circulation, 2015. 132(18 suppl 2): p. S519-S525. 
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The pediatric guidelines applies to children older than one year to adolescence.   There 
are no major changes form the 2010 guidelines. ILCOR found no research done on 
humans comparing outcomes after resuscitaion with the C-A-B sequence versus A-B-C 
sequence. Thus the C-A-B sequence has been retained by the AHA as they felt that a 
universal sequence for all ages reduces complexity.  
 
The European Resuscitation Council recommend starting CPR with 5 rescue breaths as 
asphyxia is an important cause of cardiac arrest in children.     The compression-
ventilation ratio remains 30:2 for one rescuer and 15:2 for two rescuers. 
 
Because there is a lack of evidence regarding pediatric resuscitation, the adult CPR rate is 
maintained for infants and children. High-quality CPR remains important: compression rate 
100 -120/min, compression depth 4 cm in infants and 5cm in chilldren.  
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Figure 4: Pediatric Cardiac Arrest Algorithm – 2015 Update 
 

 
 
 
de Caen, A.R., et al., Part 12: Pediatric Advanced Life Support: 2015 American Heart Association Guidelines 
Update for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care. Circulation, 2015. 132(18 
suppl 2): p. S526-S542. 
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NEONATAL RESUSCITATION  [11] 
 
The first questions to be asked after the birth of a baby is: 

• Crying or breathing? 

• Good tone? 

• Term gestation? 
 

The baby is allowed to stay with the mother if the answer to all of the above is affirmative. 
Routine care is advised (dry infant, cover with dry towel, skin-to-skin contact) and 
monitoring should be ongoing. 
 
If the response to any of the above questions is negative, the following steps is advised: 

• Place infant under radiant heater 

• Warm and dry infant, clear airway if indicated (secretions), stimulate 

• Ventilation 

• Chest compressions 

• Adrenaline and/or fluid bolus 
 

Delays should be avoided and one minute is given to start the stabilizing steps, reasses 
and start ventilation if indicated (“the Golden Minute”). 
 
Delayed clamping of the umbilical cord is recommended for new borns who do not need 
resuscitation after birth – wait at least thirty seconds before clamping. It has been shown to 
be associated with decreased blood transfusion requirements, intraventricular bleeds, 
NEC and higher blood pressure. The only disadvantage is an increased need for 
phototherapy due to slightly higher bilirubin levels. ILCOR did comment that these studies 
were regarded as low-quality.   
 
Delayed cord clamping is not recommended in infants requiring resuscitation.   In preterm 
infants older than 29 weeks gestation and not requiring resuscitation after birth, delayed 
cord clamping is also reasonable. 
 
Routine intubation and tracheal suction to decrease morbidity and mortality associated 
with meconium aspiration, is not recommended. If the infant doesn’t require resuscitation, 
he/she may stay with the mother. If needed, the nose and mouth can be cleared with a 
bulb syringe.   If resuscitation is indicated, the steps as above should be followed – starting 
to ventilate in the “golden minute”if indicated, rather than routine suctioning. Greater 
emphasis is placed on the avoidance of harm (delaying ventilation) versus a potential 
benefit with minimal evidence. 
 
As in 2010, resuscitation should be initiated with air. If supplying supplemental oxygen, it 
should be titrated against preductal saturation. This is valid for term and preterm infants. 
When starting chest compressions, the oxygen concentration should be increased to a 
100% and decreased as soon as heart rate recovers 
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Figure 4: Neonatal Resuscitation Algorithm – 2015 Update 
 

 
 
 
Wyckoff, M.H., et al., Part 13: Neonatal Resuscitation: 2015 American Heart Association Guidelines Update 
for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care. Circulation, 2015. 132(18 suppl 2): 
p. S543-S560. 
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Chest compressions should be started when the heart rate is less than sixty/minute 
despite effective ventilation. This should be performed on the lower half of the sternum. 
Compression depth is 1/3 the anterior-posterior diameter of the chest. The two-thumb 
technique is preferred as this technique is associated with less rescuer fatique and higher 
coronary perfusion and blood pressures. The compression-ventilation ratio remains 3:1 (to 
achieve thirty breaths and ninety compressions per minute). 
 
Drug therapy is indicated if the heart rate stays below 60/min despite adequate chest 
compressions and ventilation. Adrenaline 0.01 – 0.03 mg/kg of a 1:10 000 solution IVI is 
recommended (unchanged from 2010). Endotracheal adrenaline 0.05 – 0.1 mg/kg may be 
given whilst establishing intravenous access. 
 
An intravenous fluid bolus – 10ml/kg of an isotonic crystalloid or blood may be given, this 
may be repeated if required. 
 
The descision to stop resuscitative efforts should be individualized. A strong predictor of 
morbidity and mortality in late preterm and term infants, is an APGAR score of zero at ten 
minutes. Therefore it is suggested that if after ten minutes of resuscitation, there is no 
detectable heart rate and the APGAR score is zero, resuscitation may be discontinued. 
 
 
 
 
CONCLUSION 
 
Whilst the 2015 guidelines didn’t have any major changes, the importance of CPR and 
resuscitation is stressed. As modern medicine is evidence-based and CPR and 
resuscitation is still evolving, guidelines and recommendations should be updated as new 
evidence become available. By changing from a five-yearly update/review to a continous 
process, physicians will have constant access to the newest evidence-based guidelines 
and can change their practice accordingly to improve patient care.  
 
Cardiac arrest requires rapid recognition, immediate intervention, high-quality CPR and 
post-cardiac arrest care. Ongoing training programmes is important. Team work is 
essential and all members involved should know what their roles are to maximize the 
chance for success. 
 
Monitoring programmes to evaluate the level of care provided and the outcome of cardiac 
arrests is important to asses’ local practices and identify areas where we can improve, 
both at community and hospital levels.  
 
Remember: CPR saves lives!! 
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