BCLS/ ACLS 2001 GUIDELINES
PRIVATE
LEARNING OBJECTIVES

Following completion of this module the prehospital care provider will: 

1. Discuss changes made to education, training and examination. 

2. Discuss ethical considerations in resuscitation. 

3. Discuss the new basic life support guideline for both the lay rescuer and the targeted rescuer. 

4. Discuss the new guidelines for airway adjuncts. 

5. Describe the new patient assessment survey approach for advanced cardiac life support. 

6. Discuss the use of epinephrine and vasopressin. 

7. Discuss the new antiarrhythmic agents. 

8. Describe the new tachycardia algorithm. 

9. List the changes made to the treatment of acute coronary syndrome. 

10. Discuss the new stroke guidelines. 

BCLS/ ACLS 2001 GUIDELINES 
____________________________________________________
In February 2000 the American Heart Association (AHA) held a conference to evaluate and revise the Cardiopulmonary Resuscitation (CPR) and Emergency Cardiovascular Care (ECC) Guidelines. The purpose was to revise international guidelines for both CPR and ECC in light of the new scientific evidence since the last conference in 1992. The AHA adapted a new process for updating guidelines. Arthur Sanders MD (chair of the Guidelines 2000 Planning Committee) stated, "This process will result in the updating of the existing guidelines, using an evidence-based process" (AHA, 2000, Currents in Emergency Cardiovascular Care: 11(1), pg.3). The process of evidence-based medicine requires a search for the evidence, an evaluation of the methodological level of evidence, and then an integration of all the evidence into a final, summary "class of recommendation." The Canadian version of these guidelines will be published in June of 2001, and there may be some variation from guidelines discussed in this module. 

The term "new guidelines" encompasses more than new recommendations for drugs, medical devices, and interventions. New guidelines also include reappraisal of previous recommendations that have been reaffirmed, assigned for review, or removed. 

The information presented in this module was obtained from the Currents in Emergency Cardiovascular Care: Guidelines 2000 for cardiopulmonary resuscitation and emergency cardiovascular care information package. New textbooks incorporating this new information are not available until May or June of this year. 

The purpose of this module is to review the changes to both Basic Cardiac Life Support and Advanced Cardiac Life Support. Completion of this module does not certify one in the new standards. This is an information package only. 

PRIVATE
EDUCATION, TRAINING & EXAMINATION

Previously, the core learning objectives of the ECC courses were not identified or defined. The new ECC Programs define the core learning objectives for each of the resuscitation specialties. The rationale for adding objectives is that clearly stating learning objectives guides curriculum development, teaching techniques, and instructor/learner evaluation. Furthermore, many new educational and training adjuncts have been developed and accepted. 

Examination techniques have also been updated. All ACLS, Ped ALS, and BCLS exams now have a companion annotated exam. Annotated exams state why each of the possible answers was either correct or incorrect and refers the learner to the appropriate text reference. New questions for the written exams have also been created, validated, and pilot tested. The questions reflect the learning objectives and evaluate mastery of these objectives. 

PRIVATE
ETHICAL CONCERNS IN RESUSCITATION

A new ethical consideration studied by pediatric critical care nurses is allowing families to be present during resuscitation attempts. Their research demonstrated that family presence during resuscitation attempts produced positive psychological effects. Therefore, this practice is recommended by the International 2000 Guidelines provided it is done with planning, staff acceptance, and that a staff member is designated to this role. This staff member offers the opportunity to the family and remains with them during their presence at the resuscitation attempt. 

The question of Do Not Attempt Resuscitation (DNAR) in the prehospital setting has also be revisited. Many individuals, executing their right of self-determination, have declared they want no one attempting resuscitation if they are unresponsive, not breathing, and have no pulse. This is their wish even if their family activates EMS. This DNAR order often takes the form of an advanced directive or living will. Valid expression of self-determination must be honoured; and to do otherwise is unethical and prohibited by law. In Alberta, this is legislated in the personal Directives legislation. 

PRIVATE
BASIC LIFE SUPPORT - ADULT AND PEDIATRIC

This portion of the module identifies the new BCLS guidelines and the distinctions between those for a lay person and those targeting healthcare providers. 

Automated External Defibrillation 

There continues to be strong evidence that early defibrillation saves adult lives. Evidence accumulated in the past decade supports timely defibrillation in public places, in homes of high-risk patients, and in commercial aircraft's, airports and doctor's offices. 

The new guidelines highly recommend that authorization to attach and use an AED be expanded to include police, fire fighters, and security personnel. Furthermore, the value of early defibrillation does more to improve the probability of surviving a cardiac arrest than all the medications and airway interventions combined. 

Phone First verses Phone Fast 

The old guideline was to "phone fast" for infants and children under 8 years of age, and "phone first" for victims 8 years of age and older. New guidelines for adults parallel the new Ped ALS guidelines. Adult BCLS guidelines also recognize special situations where airway compromise, rather than sudden VT/VF, is the cause of the arrest. The new BCLS guideline for these special situations is "phone fast" - provide 1 minute of CPR before phoning EMS. These situations are: 

· Submersion/Near drowning (1 minute of CPR, then "phone fast") 

· Poisoning, drug overdose (1 minute of CPR, then "phone fast") 

· Trauma (1 minute of CPR, then "phone fast") 

· Respiratory arrest (1 minute of CPR, then "phone fast") 

Bag-Valve-Mask Ventilation 

The recommendation for the use of Bag-Valve-Masks (BVM) is that anyone providing prehospital care for adults, children, or infants should be trained to deliver effective oxygenation and ventilation. The use of a BVM should be considered as the primary method of ventilatory support, especially if the transport times are short. Previously, the use of BVM's was not emphasized as the insertion of an endotracheal tube was thought to be the preferred method of airway management. A study done in Los Angeles confirmed that the use of BVM's is as effective as endotracheal intubation. Clearly, BVM ventilation is a fundamental skill that all prehospital care providers should master. 

Smaller Tidal Volumes 

New recommendations indicate that rescuers should administer smaller tidal volumes during ventilation with a BVM or when supplemental oxygen is available. Rescuers had been taught to provide tidal volumes of 800-1200 mL during mouth-to-mouth, mouth-to-mask or with the use of a BVM. The recommendations now suggest that rescue breaths (mouth-to-mouth or mouth-to-barrier) should average 700-1000 mL delivered every 2 seconds. If supplemental oxygen is available, the skilled rescuer should deliver even smaller tidal volumes, theoretically 400-600 mL over 1 to 2 seconds. 

Rescue Breathing for Infants 

Only mouth-to-nose and mouth or mouth-to-mouth rescue breathing was acceptable in the old guidelines. New guidelines suggest that mouth-to-nose breathing is also acceptable in the situation where the rescuer is unable to cover the infants nose and mouth. 

Pulse Checks 

In the ABC sequence of CPR, lay rescuers will no longer be taught to check for a carotid pulse. Instead they will be taught to look and examine for signs of circulation, which includes normal breathing, coughing, or movement. If these signs are absent, the lay rescuer should commence chest compressions and attach an AED if available. 

Research demonstrates that lay rescuers have difficulty locating the correct place for palpation of the pulse. They require more than 10 seconds to locate the pulse and when palpating in the correct location for as long as needed, the rescuer is unacceptably inaccurate. Furthermore, a serious false negative is committed 10% of the time. This results in 1 of 10 cardiac arrest victims not receiving chest compressions or attachment of an AED. The rationale is that dropping the pulse check will result in fewer harms than keeping the pulse check. 

Foreign-Body Airway Obstruction 

Previously recommended maneuvers for the relief of a foreign-body airway obstruction (FBAO) will no longer be taught to the lay rescuer. Lay rescuers will be taught to begin standard CPR when an unrelieved responsive, choking patient becomes unresponsive, or when an unresponsive choking victim is encountered. The only difference from regular CPR is that the rescuer should open the airway widely whenever ventilations are attempted to look for foreign objects. Lay rescuers should not use blind finger sweeps. Healthcare providers will still perform the same sequence for FBAO. 

In the United States fewer than 3000 people die as a result of a FBAO. Whereas more than 225 000 adults die from sudden cardiac arrest. Relief of a FBAO is a complex procedure requiring considerable time and practice to master. Simplification of the CPR curriculum was necessary to make it more likely that a lay rescuer will be able to respond to a victim of a cardiac arrest. Furthermore, research has proven that chest compressions generate equal or higher intrathoracic pressure than abdominal thrusts. Healthcare providers will continue to perform the complete sequence for relief of a FBAO in unconscious victims of all ages. 

Landmarking for Chest Compressions 

The old recommendation for landmarking the sternum was that the, "rescuer's hand locates the lower margin of the victim's rib cage to the notch where the ribs meet the lower sternum in the center of the lower part of the chest; the heel of one hand is placed on the lower half of the sternum, and the other hand is placed on top of the hand on the sternum so that the hands are parallel" (Jama, page 2189). 

New CPR training for lay rescuers will use the phrase "in the center of the chest, right between the nipples" when teaching rescuers to locate the point on the adult chest for chest compressions. 

Chest Compression Rate for Adults 

Evidence supports that the faster the chest compressions the better in terms of blood flow and blood pressure. Old CPR guidelines indicated that compressions for an adult patient should be between 80 and 100 compressions per minutes. The new recommendations, regardless of whether in 1 or 2 rescuer CPR, with lay persons or trained healthcare professionals, the rate of compressions should be 100 per minute. Rescuers trained to perform chest compressions within the range of 80-100 per minute tend to drift to the lower end of the range. Therefore, mandating a higher rate should result in rescuers using a faster and more effective rate. 

Adult-Compression-Ventilation Ratio 

The old recommendation for two rescuer CPR was always a compression-ventilation ratio of 5:1. The new recommendation for adult victims with 2 rescuers is a compression-ventilation ratio of 15:2 until the airway is secured. 

However, the 5:1 ratio should be continued in pediatric arrest patients by professional responders regardless of whether there is 1 or 2 rescuers. 

CPR Without Mouth-to-Mouth 

CPR with compressions and mouth-to-mouth remains the ideal way to maintain blood flow and oxygenation until the arrival of an AED or EMS. However, if the lay person is unwilling to perform mouth-to-mouth rescue breathing, the rescuer should access EMS, open the victims mouth and perform chest compressions at 100 per minute. 

PRIVATE
MANAGEMENT OF AIRWAY & VENTILATION

Extensive research performed in the past decade provides the following new guidelines on airway adjuncts: 

· BVM ventilation verses tracheal intubation: When used by skilled EMS professionals, the BVM can be as effective an endotracheal intubation in terms of oxygenation, ventilation, and protection from aspiration for short ventilation times. 

· The dangers of endotracheal intubation: Evidence supports that unrecognized, uncorrected esophageal intubation or tube dislodgements occur with unacceptable frequency. In an out-of-hospital study of adult cardiac arrest patients, more than 25% were found to have esophageal or pharyngeal tube placement (Circulation, page I-100). 

· Secondary confirmation techniques required for tube placement: When endotracheal intubation is performed placement of the tube most occur in two ways: primary visualization and secondary confirmation techniques. The primary technique involves visualizing the tube passing through the vocal cords, 5-point auscultation and bilateral chest expansion. Secondary confirmation involves the use of end-tidal CO2 detectors. 

· Prevention of tracheal tube dislodgements is also a new guideline. After successful intubation, a manufactured tube holder should be applied, especially for patients who must be moved and transported while intubated. The old technique of tape or string to secure the endotracheal tube should be abandoned since they lack appropriate validation. 

· Finally, there are four new adult alternative airway devices. Healthcare providers at the ACLS/Ped ALS level were taught that the airway device of choice was tracheal intubation. The new Guideline supports the use of esophageal-tracheal combitubes, laryngeal mask airway, pharyngotracheal lumen airway and the cuffed oropharyngeal airway. These new airways are supported because of their ease of use and lack of requirements for training in the difficult skill of laryngoscopy. They offer both protection from aspiration. 

The implementation of these devices must involve continuous quality improvement monitoring and review of new evidence before a final decision can be made.
PRIVATE
ADVANCED CARDIAC LIFE SUPPORT 

Primary and Secondary ABCD Surveys 

In 1994 ACLS training approached cardiac arrest management in a case-based approach instead of a rhythm-based approach. The new survey approach calls for problem assessment and then, on the basis of the assessment, implementation of a management plan. 

The surveys use an alphabetical sequence: the Primary and Secondary ABCD Survey. 

· Primary: Airway (open), Breathing (2 breaths), Circulation (chest compressions), and Defibrillation (use AED) 

· Secondary: Airway (advanced use of tracheal tubes), Breathing (placement confirmation, check effectiveness), Circulation (gain IV access and; give medications as indicated), Differential diagnosis of the cause of the arrest. 

ACLS for Experienced Providers Course 

Prehospital care cannot only concentrate on patients in full cardiac arrest. EMS providers encounter patients with numerous conditions and appropriate interventions often include stabilization, prevention of further deterioration, or prevention of a cardiac arrest. 

These more complicated conditions can not be covered in the ACLS Provider Course. Therefore, the AHA created a new program, ACLS for Experienced Providers. 

The ACLS-EP Course provides instruction for challenging conditions such as asthma, anaphylaxis, electrolyte disturbances, and toxicology-induced rhythm disturbances. 

Ventricular Fibrillation/Pulseless Ventricular Tachycardia 

Primary ABCD Survey 

This algorithm adheres to the "phone first" action in which the witness activates the 911-EMS system before providing CPR. 

Secondary ABCD Survey 

Place an airway device as soon as possible. New airway devices are considered as equivalent to endotracheal intubation. Tube placement must be confirmed by not only physical confirmation but by secondary measures as well. 

Epinephrine or Vasopressin 

Previous research had indicated that high dose or escalating doses of epinephrine was beneficial in the treatment of VT or VF. New research notes that higher-dose epinephrine was associated with worse neurological outcomes in patients who were resuscitated. Therefore, the most effective adult dose of epinephrine remains 1 mg every 3 to 5 minutes. 

The introduction of Vasopressin to the VF/VT algorithm is new. Vasopressin is equivalent to epinephrine for refractory VF/pulseless VT. The initial vasopressor for refractory VF/pulseless VT can either be epinephrine 1mg or Vasopressin 40 U. 

The effects of Vasopressin last much longer (10-20 minutes). Therefore, only one dose is recommended. Epinephrine 1 mg every 3-5 minutes may be started after 5 to10 minutes after vasopressin is administered if the patient remains in cardiac arrest if there is no response from the Vasopressin. 

Antiarrhythmics and Buffers 

Amiodarone 

Amiodarone has been added to the list of antiarrhythmics to consider for shock-refractory VF/pulseless VT. The alternative is lidocaine. 

However, amiodarone requires several time consuming steps for administration. A glass ampule must be opened, the drug aspirated with a large bore needle and reconstituted with NS, change the needle, and then administered slowly through the IV line. These steps must not delay the 4th or 5th shock or administration of epinephrine. 

Bretylium 

Due to supply problems and a high incidence of side effects bretylium has been removed from the ACLS list of recommended antiarrhythmics. 

Lidocaine 

Lidocaine remains acceptable for the treatment of shock-refractory VF, but now has an Indeterminate Class of Recommendation. 

Pulseless Electrical Activity 

The PEA algorithm contains all the new recommendations discussed with the VT/VF algorithm including tracheal tube insertion, verification of tube placement and administration of: epinephrine and atropine. Vasopressin is not in the PEA algorithm. 

Asystole 

The asystole algorithm contains few new treatment recommendations, but there are significant and important new guidelines. EMS providers are advised to survey the scene for a living will, advanced directive or a DNAR bracelet. Asystole often occurs in terminally ill patients who are expecting to die. Specific criteria are listed in the algorithm for withholding or stopping resuscitation efforts. 

Tachycardia 

Cardiologists helped develop the new algorithm for tachycardia. ACLS guidelines include 5 new considerations: 

1. Antiarrhythmics are also proarrhythmics. 

2. The use of more than one antiarrhythmic to treat tachycardia is undesirable because of the increased risk of complications. 

3. If the patient has impaired myocardial function, most antiarrhythmics make the cardiac function worse. 

4. Consider electrical cardioversion as either the intervention of choice or at the very least the second intervention. The decision to perform a cardioversion should occur much sooner. 

5. There is now a higher priority on determining the diagnosis, if time permits, in the acute setting.
Atrial Fibrillation and Flutter 

The new guidelines recommend staging the treatment. 

· If the patient is unstable, cardiovert at once. 

· First control the rate; and then 

· Convert the rhythm 

Stable Ventricular Tachycardia 

The treatment of VTdepends on whether the VT is polymorphic or monomorphic and whether the patient is stable or unstable. Treatment of polymorphic also depends on the length of the QT interval. 

Amiodarone is now the drug of choice for stable VT. Procainamide is the second line drug. Lidocaine used to be the drug of choice. 

Stable Wide-Complex VT 

Amiodarone and sotalol (IV form not yet approved) are the first choice drugs for wide-complex ventricular tachycardia. 

Acute Coronary Syndromes 

Several changes have been made to the treatment of acute coronary syndromes. 

· All patients with suspected infarction should receive ASA 160-325 mg in the prehospital setting regardless of whether or not they already take ASA. Contraindications to ASA are a history of asthma or an confirmed allergy. 

· The 12 lead ECG should be the standard of treatment for all ALS equipped units 

· Prehospital fibrinolytic therapy is beneficial when transport time of acutely infarcting patients exceeds 60 minutes 

· Angioplasty is an alternative to fibrinolytic therapy. 

· Patients over the age of 75 who are in cardiogenic shock should be transported to an interventional center for consideration of angioplasty 

· The use of low-molecular-weight heparin is now an alternative for heparin. 

· The dose of heparin has been reduced to 60units/kg; maximum 4000 unit bolus and 12 units/kg/hour infusion to minimize the incidence of intracerebral hemorrhage. 

· All patients with acute MI, including non-Q wave MI, should receive ASA and betablockers in the absence of contraindications. 

Stroke 

The following are the new stroke guidelines. 

· IV tPA improves neurological function when administered within 3 hours of onset of symptoms 

· EMS systems should implement a prehospital stroke protocol to evaluate and identify those patients who may benefit from fibrinolytic therapy. 

· Patients who may be candidates for fibrinolytic therapy should be transported to hospitals capable of providing acute stroke management and CT scanning as tPA for hemorrhagic stroke is detrimental. 

Post Resuscitation Care 

The new post resuscitation guidelines are as follows: 

· Patients who are mildly hypothermic after cardiac arrest should not be actively rewarmed. 

· Febrile patients should be treated with antipyretics. 

· Hyperventilation may be harmful and should be avoided. The only exception is the use of hyperventilation in patients who have signs of cerebral herniation after resuscitation. 

Toxicology 

The treatment of a patient with a history of cocaine abuse often includes management of serious ventricular arrhythmias and acute coronary syndromes. 

· Betablockers should be avoided in these patient with an MI as coronary vasoconstriction has been reported. 

· Nitrates should be the first line therapy 

PRIVATE
SUMMARY

Several changes have been made to both BCLS and ACLS. These changes are the result of research and new scientific research. Evidence-based medicine was the process used to create the new guidelines. 

The term "new guidelines" encompasses more than new recommendations for drugs, medical devices, and interventions. New guidelines also include reappraisal of previous recommendations that have been reaffirmed, assigned for review or removed. 

Changes have been made to basic life support care with the greatest changes coming for the lay rescuer. It is important to review the lay rescuer changes as prehospital care providers encounter lay rescuers more frequently than other healthcare professionals. 

The use of the AED continues to have strong evidence that its use saves lives. Furthermore, the value of early defibrillation does more to improve the probability of surviving a cardiac arrest than all the medications and airway interventions combined. 

A new and certainly different approach is the reintroduction of the bag-valve-mask. Previously the use of an endotracheal tube was thought to be the preferred method of airway management. New research however, is re-emphasizing the use of the BVM, especially for short transport times. 

Advanced cardiac life support guidelines have also been changed. The use of a primary survey calling for problem identification versus rhythm based treatment. 

Vasopressin has been added to the treatment of VT or VF. Vasopressin is an effective vasoconstrictor with fewer negative effects on the heart. In addition to adding vasopressin, amiodarone has also been added to the list of approved antiarrhythmics to consider for shock-refractory VF/pulseless VT. 

Significant changes have also been made to the tachycardia algorithm. Finally, many changes have also been made to the treatment of acute coronary syndromes. Low molecular weight heparin is now an alternative to heparin. The dose of heparin has also been adjusted. 

Medical directors’ orders will determine local standards of practise. Not all prehospital providers will agree with all of the new recommendations. However, we need to support a move towards a research-based approach to patient care. 

The purpose of this module is to review the changes to both Basic Life Support and Advanced Cardiac Life Support. Completion of this module does not certify one in the new standards. This is an information package only.
