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Cardiac Life Support training for healthcare providers: updated 
recommendations 

CME Center 

Among the core skills that can be considered as 

essential for all health professionals to be 

competent in are cardiopulmonary resuscita-

tion (CPR) and providing adequate ventilation 

in emergencies. A number of studies have 

reported that substantial proportions of newly-

qualified doctors were not adequately skilled in 

common practical procedures or were not 

confident in performing them.1,2 This limita-

tion has also been observed in a study that was 

recently completed with interns completing 

their internship training in Kuwait, which 

showed that there was a deficiency in the 

knowledge and skills pertaining to the 

management of emergencies.3 In this investi-

gation, while half the respondents reported 

that they were confident in performing emer-

gency resuscitative measures, many others 

indicated that they lacked confidence in doing 

these skills or some other clinical skills needed 

in routine situations. Many of the trainees had 

not performed cardiac defibrillation or endo-

tracheal intubation (50.5%), while a conside-

rable proportion had not performed artificial 

ventilation (42.9%) or securing airway (30.8%). 

A fifth of the trainees had responded that they 

had never performed cardiopulmonary 

resuscitation. 

The most important factor that determines 

whether a patient survives following sudden 

cardiac arrest (SCA) is the presence of a 

rescuer who is trained and equipped to act in 

an emergency. It is essential that all health 

care providers (HCPs), irrespective of their 

specialties, are competent in Basic Life 

Support (BLS) and Advanced Life Support 

(ALS) skills so that they are able to identify 

and manage life-threatening emergencies 

effectively. 

The 2005 AHA for CPR and ECC that had 

been published by the American Heart 

Association Guidelines have recently been 

updated based on the emerging data of the 

benefits of high-quality cardiopulmonary 

resuscitation (CPR) and considering the need 

for review in view of some of the limitations of 

the resuscitation scientific evidence. The 

critical study of the evidence by the team of 

emergency cardiovascular care (ECC) scien-

tists involved resulted in major changes in 

some of the guidelines or reaffirmation of some 

of the other recommendations. The content of 

this article is based on the updates available 

under the areas of BLS and ALS as published 

in the American Heart Association Guidelines 

for CPR and ECC4,5 (Figs. 1, 2, 3, 4).  

 

Compression-Ventilation Ratio 

CPR must restore adequate coronary and 

cerebral blood flow. Interruptions in chest 

compressions reduce coronary perfusion pres-

sure, and this leads to a decrease in the 

survival rates from cardiac arrest. Ventilation 

may not be as important as compressions 

immediately after ventricular fibrillation (VF) 

SCA, but may contribute to survival from 

prolonged and asphyxial arrest. 

Inadequate chest compressions with inter-

ruptions to the procedure combined with 

excessive ventilation rates reduce cardiac 

output, and coronary and cardiac blood flow. 

This lowers the chances of success in resusci-

tations. 

In the first few minutes following the onset 

of VF SCA, continuous chest compression alone 

may be appropriate. However, ventilations 

with chest compressions are more important 
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No movement or response 

Phone emergency number 
Get AED 

or send second rescuer (if available) to do this 

Open AIRWAY check BREATHING 

If not breathing give 2 BREATHS to make chest rise 

 
 

If no response, check 
pulse: 

Do you DEFINITELY feel 
pulse within 10 seconds? 

 
 

• Give 1 breath 
every 5 to 6 
seconds 

• Recheck pulse 
every 2 minutes 

Give cycle of 30 COMPRESSIONS and 2 BREATHS 
until AED/defibrillator arrives, ALS providers take over, or 

victim starts to move 
Push hard and fast (100/min) and release completely  

Minimize interruptions in compressions 

AED/Defibrillator 
ARRIVES 

 
Check rhythm 

Shockable Rhythm? 

Give 1 shock 
Resume CPR immediately  

for 5 cycles 

Resume CPR immediately  
for 5 cycles 

Check rhythm every 5 cycles, 
continue until ALS providers take 

over or victim starts to move 

Definite Pulse 

No Pulse 

Not Shockable Shockable 
 

 

 
 

Fig 1. BLS HCP* Adult Algorithm 
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* Healthcare Provider 
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Fig 2. Pulseless Arrest Algorithm 

PULSELESS ARREST 
• BLS Algorithm: Call for help, give CPR  
• Give oxygen when available 
• Attach monitor/defibrillator when available 

VF/VT Asystole/PEA 

Give 1 Shock 
• Manual Biphasic: device specific (typically 120 to 200 J) 
 Note: if unknown, use 200 J 

• AED: device specific 

• Monophasic: 360 J 
Resume CPR immediately 

Resume CPR immediately for 5 cycles 
 When IV/IO available, give vasopressor 
• Epinephrine 1 mg IV/IO 
 Repeat every 3 to 5 min 
            or 
• May give 1 dose of vasopressin 40 U IV/IO to 

replace first or second dose of epinephrine 
 
Consider atropine 1 mg IV/IO  

 for asystole or slow PEA rate.  
 Repeat every 3 to 5 min (up to 3 doses) 

Continue CPR while defibrillator is charging 
Give 1 shock 
• Manual biphasic: device specific (same as first 

shock or higher dose)  
 Note: if unknown, use 200J 

• AED device specific 
• Monophasic: 360 J 
Resume CPR immediately after the shock  
When IV/IO available, give vasopressor during 
CPR (before or after shock) 
• Epinephrine  1 mg IV/IO 
  Repeat every 3 to 5 minutes 
      or  
• May give 1 dose of vasopressin 40 U IV/IO to 

replace first or second dose of epinephrine 

 
Check rhythm 

Shockable rhythm? 

Continue CPR while defibrillator is 
charging 
Give 1 shock 
• Manual biphasic: device specific (same as 

first shock or higher dose)  
 Note: if unknown, use 200J 

• AED device specific 
• Monophasic: 360 J 
Resume CPR immediately after the shock  
Consider antiarrhythmics: give during CPR 
(before or after the shock) 

amiodarone (300mg IV/IO once, then 
consider additional 150 mg IV/IO) once or 
lidocaine (1 to 1.5 mg/kg first dose then 0.5 
to  0.75 mg/kg IV/IO, maximum 3 doses or 
3mg/kg) 

Consider magnesium loading dose 1 to 2 g 
IV/IO for torsades de pointes 

After 5 cycles of CPR, go to Box 5 above 

• If asystole, go to Box 10 
• If electrical activity, 

check pulse. If no pulse, 
go to Box 10 

• If pulse present, begin 
postresuscitation care 

9 

10 

11 

12 

13 

Go to 
Box 4 

Give 5 cycles of CPR 

Shockable 

Shockable 

Shockable 

Shockable 

Not Shockable 

Not Shockable 

Give 5 cycles of CPR* 

 Check rhythm 
Shockable rhythm? 

Give 5 cycles 
of CPR 

6 

5 

4 

3 

2 

1 

7 

8 

 Check rhythm 
Shockable rhythm? 

 
Check rhythm 

Shockable rhythm? 

During CPR 

 
• Rotate compressions every 2 

minutes with rhythm checks 
• Search for and treat possible 

contributing factors 
- Hypovolemia 
- Hypoxia 
- Hydrogen ion (acidosis) 
- Hypo-/hyperkalemia 
- Hypoglycemia 
- Hypothermia 
- Toxins 
- Tamponade, cardiac 
- Tension pneumothorax 
- Thrombosis (coronary or  

pulmonary) 
- Trauma 

• Push hard and fast (100/min) 
• Ensure full chest recoil 
• Minimize interruptions in chest 

compressions 
• One cycle of CPR: 30 

compressions then 2 breaths, 5 
cycles 2 min 

• Avoid hyperventilation 
• Secure airway and confirm 

placement 
• After an advanced airway is 

placed rescuers no longer 
deliver cycles of CPR. Give 
continuous chest compressions 
without pause for breaths. Give 
8 to 10 breaths/min. Check 
rhythm every 2 minutes. 

No 

No 
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BRADYCARDIA 
Heart rate <60bpm and 

inadequate for clinical condition 

• Maintain patent airway; assist breathing as needed 
• Give Oxygen 
• Monitor ECG (identify rhythm), blood pressure, 

oximetry 
• Establish IV access 

Observe/Monitor 
• Prepare for transcutaneous pacing; 

use without delay for high-degree 
block (type II second-degree block 
or third-degree AV block) 

• Consider atropine 0.5 mg IV while 
awaiting pacer. May repeat to a 
total dose of 3 mg. If ineffective 
begin pacing 

• Consider epinephrine (2 to 10 µg/
min) or dopamine (2 to 10 µg/kg 
per min) infusion while awaiting 
pacer or if pacer ineffective 

• Prepare for transvenous pacing 
• Treat contributing causes 
• Consider expert consultation 

Poor 
Perfusion 

Adequate 
Perfusion 

 
Signs or symptoms of poor perfusion caused by the bradycardia? 

(e.g. acute altered mental status, ongoing chest pain, hypotension or other signs of shock) 

 
 

Reminders 

• If pulseless arrest develops, go to Pulseless Arrest Algorithm 

• Search for and treat possible contributing factors: 

- Hypovolemia 
- Hypoxia 
- Hydrogen ion (acidosis) 
- Hypo-/hyperkalemia 
- Hypoglycemia 
- Hypothermia 

- Toxins  
- Tamponade, cardiac  
- Tension pneumothorax 
- Thrombosis (coronary or 

pulmonary) 
- Trauma (hypovolemia, 

increased ICP) 

Fig 3. Bradycardia Algorithm 
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Fig 4. Tachycardia with Pulses Algorithm 

TACHYCARDIA 
with Pulses 

• Assess and support ABCs as needed 
• Give oxygen 
• Monitor ECG (identify rhythm), blood 

pressure, oximentry 
• Identify and treat reversible causes 

Perform Immediate 
synchronized cardioversion 
• Establish IV access and give 

sedation, if patient is 
conscious; do not delay 
cardioversion 

• Consider expert consultation 
• If pulseless arrest develops, 

see Pulseless Arrest Algorithm 

• Attempt vagal maneuvers 
• Give adenosine 6 mg 

rapid IV push. If no 
conversion, give 12 mg 
rapid IV push; may repeat 
12 mg dose once 

If ventricular tachycardia 
or uncertain rhythm 
• Aminodarone 
  150 mg IV over 10 min 

Repeat as needed to 
maximum dose of 2.2 
g/24 hours 

• Prepare for elective 
synchronized 
cardioversion 

 
If SVT with aberrancy  
• Give adenosine  
  (go to Box 7) 

If atrial fibrillation with 
aberrancy 
• See irregular Narrow-

Complex Tachycardia (Box 
11) 

If pre-excited atrial fibrillation 
(AF+WPW) 
• Expert consultation advised 
• Avoid AV nodal blocking 

agents (e.g. adenosine, 
digoxin, diltiazem, 
verapamil) 

• Consider antiarrhythmics 
(e.g. amiodarone 150 mg IV 
over 10 min) 

If recurrent polymorphic VT, 
seek expert consultation 
 
If torsades de pointes, give 
magnesium (load with 1-2 g 
over 5-60 min, then infusion) 

If rhythm converts 
probable reentry SVT 
(reentry supraventricular 
tachycardia): 
• Observe for recurrence 
• Treat recurrence with 

adenosine or longer-
acting AV nodal blocking 
agents (e.g. ditiazem, β-
blockers) 

If rhythm does NOT convert, possible 
atrial flutter, ectopic atrial tachycardia, 
or junctional tachycardia: 
• Control rate (e.g. diltiazem, β-

blockers; use β-blockers with 
caution in pulmonary diseases or 
CHF 

• Treat underlying cause  
• Consider expert consultation 

Treat possible contributing factors: During Evaluation 

- Toxins 
- Tamponade, cardiac 
- Tension pneumothorax 
- Thrombosis (coronary 

or pulmonary ) 
- Trauma (hypovolemia) 

  - Hypovolemia 
  - Hypoxia 
  - Hydrogen ion (acidosis) 
  - Hypo-/hyperkalemia 
  - Hypoglycemia 
  - Hypothermia 

 

• Secure, verify airway 
and vascular access 
when possible 

• Consider expert 
consultation 

• Prepare for 
cardioversion 

* Note: if patient becomes 
unstable, go to Box 4 

Boxes 9,10,11,13 and 14 are 
for in-hospital use with expert 
consultation available 

1 

2 

3 

4 

5 

6 

 

7 

8 

 

9 10 

 

11 

 

12 

 

13 14 

 
 

 Is Patient stable? 
Unstable signs include altered mental 

status, ongoing chest pain, 
hypotension or other signs of shock. 

Note: Rate-related symptoms 
uncommon if heart rate <150/min 

 NARROW QRS* 
Is Rhythm regular?  

WIDE QRS: Is Rhythm regular? 
Expert consultation advised 

 
 

• Establish IV access 
• Obtain 12-lead ECG (when 

available)  
 or rhythm strip 
Is QRS narrow (<0.12 sec)? 

 
 

Does Rhythm 
convert? 

Note: Consider 
expert consultation 

Stable Unstable 

Symptoms Persist 

Narrow 
Wide (≥0.12 sec) 

Regular Irregular Regular Irregular 

Converts Does not convert 

Irregular Narrow-Complex 
Tachycardia 
Probable atrial fibrillation or 
possible atrial flutter or MAT 
(multifocal atrial tachycardia) 
• Consider expert consultation 
• Control rate (e.g. diltiazem, β-

blockers; use β-blockers with 
caution in pulmonary diseases 
or CHF) 
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for asphyxial arrest and in all forms of 

prolonged arrest. Most pediatric arrests would 

also require similar management with ventila-

tions and chest compressions. 

Inadequate ventilation is likely to reduce 

survival from pediatric and asphyxial arrests. 

If only a single rescuer is available, a universal 

compression-ventilation ratio of 30:2 is recom-

mended. This approach is appropriate for 

victims from infancy (except newborns) to 

adulthood. For 2-rescuer CPR, the recom-

mended compression-ventilation ratio is 15:2.  

Rescuers should ensure that the chest 

compressions are effective (push hard, push 

fast). They should allow the chest to recoil 

completely after each compression, and avoid 

interruptions to the procedure. As physical 

fatigue could reduce the quality of the 

compressions, the rescuers should change roles 

during CPR. 

 

Compression First vs. Shock First for VF 

SCA 

There is insufficient data to recommend CPR 

before defibrillation for all victims of VF SCA. 

Emergency medical services (EMS) rescuers 

could give 5 cycles of CPR (about 2 minutes) 

before attempting defibrillation in patients 

with VF in out-of-hospital settings or for 

treating pulseless ventricular tachycardia 

(VT). If more than one rescuer is available, one 

rescuer could perform CPR while another gets 

the defibrillator ready. This would help to 

provide immediate CPR and early defibril-

lation.   

 

Shock vs. 3- Shock Sequence for 

Attempted Defibrillation 

For treating VF/pulseless VT, a “stacked” 

sequence of 3 shocks with no interposed chest 

compressions was recommended in Emergency 

Cardiovascular Care (ECC) Guidelines 2000. 

This approach needs to be changed to 1-shock 

followed immediately by CPR. 

The current biphasic defibrillators have over 

a 90% efficacy with one shock. However, if 

there is no positive result with one shock and 

VF persists, another shock is less likely to be 

beneficial. These patients stand to benefit 

more if CPR is immediately resumed with 

effective chest compressions than with an 

immediate second shock.  

19 

Rescuers should resume CPR with chest 

compressions immediately after attempting 

defibrillation. They should continue with chest 

compressions for 5 cycles (or about 2 minutes) 

without stopping the procedure.  

The optimum energy recommended for the 

initial and subsequent monophasic waveform 

doses is 360 J. This dose is aimed at simpli-

fying the attempted defibrillation.  

The consensus is that it is reasonable to use 

150 J to 200 J for the initial shock with a 

biphasic truncated exponential waveform or 

120 J with a rectilinear biphasic waveform.  

 

Vasopressors, Antiarrhythmics and 

Sequence of Actions during Treatment 

of Cardiac Arrest  

There is no evidence that any medication or 

giving a vasopressor during cardiac arrest 

increases survival to hospital discharge. The 

situation is similar with antiarrhythmic drugs. 

Thus, the importance of basic life support is re-

emphasized, with drug administration being 

de-emphasized.  

Although rescuers had previously been 

advised to check pulse and rhythm after each 

shock, it is now recommended that chest 

compressions should be started immediately 

after a shock without interruptions for pulse 

and rhythm checks. Vasopressors or 

antiarrhythmics should be administered 

during CPR as early as possible after a rhythm 

check.  

Performing high-quality chest compressions 

with minimal interruptions is the most impor-

tant element in the sequence. 

 

Postresuscitation Care 

After the patients have received initial resusci-

tation, care providers must support myocardial 

and organ function. The components of the 

recommended management include support of 

blood pressure, control of temperature (esp. 

preventing hypothermia) and glucose concen-

tration, and avoidance of routine hyperven-

tilation.  

 

Highlights of the 2005 AHA Guidelines 

for CPR and ECC Recommendations 
Classification and management of patients 

with acute coronary syndromes require risk 

stratification with the use of ECGs. The time 
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to reperfusion could be reduced by undertaking 

12-lead ECGs prior to arrival at hospital and 

transmitting their interpretations.  

The use of tissue plasminogen activator 

(tPA) by physicians in acute ischemic stroke in 

accordance with the eligibility criteria and the 

regimen recommended by the National 

Institute of Neurological Disorders and Stroke 

(NINDS) is re-emphasized. Improved commit-

ment by hospitals to stroke care can improve 

outcomes for patients with acute stroke, and 

an approach recommended is establishing a 

dedicated stroke unit staffed by a multidiscip-

linary team experienced in managing stroke. 
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CME/CPD Questions 

After you have completed reading the article Cardiac Life Support training for healthcare providers: updated recommendations, take the 
test given below. Circle T (True) or F (False) in the Answer Sheet on page 34 to show the correct answer to each question. Questions 1 to 

5 are related to the content in this article. 

 1. If only a single rescuer is available, a universal compression-ventilation ratio of 30:2 is recommended. 

 2. For 2-rescuer CPR, the recommended compression-ventilation ratio is 15:2. 

 3. For treating VF/pulseless VT, a “stacked” sequence of 3 shocks with no interposed chest compressions is recommended. 

 4. The optimum energy recommended for the initial and subsequent biphasic waveform doses is 360 J. 

 5. Performing high-quality chest compressions with minimal interruptions is the most important element in the sequence in treating 

cardiac arrest. 


