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ACLS Algorithm: Acute Coronary Syndromes 
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Clinical Practice Guidelines 

Stages in Heart Failure and Recommended Therapy by Stage 

Stage A
At high risk for heart failure but without structural heart disease or symptoms of heart 
failure; for example, patients with: 

� Hypertension 
� Coronary artery disease 
� Diabetes mellitus 
� Patients using cardiotoxins 
� Family history of cardiomyopathy 

Therapy

� Treat hypertension 
� Encourage smoking cessation 
� Treat lipid disorders 
� Encourage regular exercise 
� Discourage alcohol intake, illicit drug use 
� ACE inhibitors in appropriate patients 

Stage B
Structural heart disease but without symptoms of heart failure; for example, patients 
with:

� Previous MI 
� LV systolic dysfunction 
� Asympomatic valvular disease 

Therapy

� All measures under Stage A 
� ACE inhibitors in appropriate patients 
� Beta-blockers in appropriate patients 

Stage C 
Structural heart disease with prior or current symptoms of heart failure; for example, 
patients with: 

� Known structural heart disease 
� Shortness of breath and fatigue, reduced exercise tolerance 
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Clinical Practice Guidelines 

Therapy

� All measures under Stage A 
� Drugs for routine use:  Diuretics, ACE inhibitors, Beta-blockers, Digoxin 
� Dietary salt restriction 

Stage D 
Refractory heart failure requiring specialized interventions; for example, patients who 
have marked symptoms at rest despite maximal medical therapy (e.g., those who are 
recurrently hospitalized or cannot be safely discharged from the hospital without 
specialized interventions). 

Therapy

� All measures under Stages A, B, and C 
� Mechanical assist devices 
� Heart transplantation 
� Continuous (not intermittent) IV inotropic infusions for palliation 
� Hospice care 

Adapted from ACC/AHA 2005 Update for the diagnosis and management of chronic heart failure in 
the adult. 
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Clinical Practice Guidelines - Emergency Department evaluation of patients with ICDs and symptoms of acute 
arrhythmia or ICD shocks. (Adapted from AHA clinical assessment and management of patients with implanted 
cardioverter-defibrillators presenting to non-electro physiologists, 2004.) 

• Place magnet over ICD to prevent further shocks 
• External defibrillation / external electrodes in place for 
immediate use
• ACLS treatment of arrhythmia 

No arrhythmias or ICD 
therapy observed

• Change in clinical status 
• Other cardiac symptoms
• Multiple shocks 
• Syncope

• Further clinical assessment 
• In-hospital ECG monitoring

• Stable clinical status 
• One suspected shock 
• Prior infrequent similar events

• Notify patient’s physician 
•Nonurgent ICD follow-up

• Assess potential causes: 
• Cardiac ischemia 
• Electrolytes 
• Drug noncompliance 
• Intercurrent illness 

• Consider therapy to prevent recurrence

Shocks with no arrhythmia observed 
Likely device malfunction 

• Place external defibrillator/electrodes
• Place magnet over device to inactivate ICD
until it can be programmed off and 
interrogated

Ongoing Arrhythmia or Hypotension 

Institute ACLS and continuous ECG monitoring 

Conscious patient with frequent shocks

No Arrhythmia Ongoing at Present 

Continuous ECG Monitoring

Prompt ICD Interrogation

Appropriate termination of VT/VF No VT/VF 

• Supraventricular tachycardia 
• Assess causes and treat 

• Electrical noise 
• Environment:  Avoid exposure 
• ICD lead malfunction:  Program VT/VF 
detection off.  Hospitalize for further 
evaluation.

• No arrhythmia or therapy 
• Phantom shock:  Reassure





Burn Center Referral 

The American College of Surgeons has developed guidelines to assist hospitals in 
determining when a burn patient should be transferred to a burn treatment center of 
burn unit.  St. Mary’s of Michigan does however have written transfer agreements with 
several recognized burn centers in the area.  We therefore can assist you in arranging 
for transfer and transporting your patients to one of these burn centers.  The “Burn Unit 
Referral Criteria” according to the American College of Surgeons is as follows: 

1. Partial thickness burns greater than 10% total body surface area. 
2. Burns that involve the face, hands, feet, genitalia, perineum or major joints. 
3. Third degree burns in any age group. 
4. Electrical burns, including lightening. 
5. Chemical burns. 
6. Inhalation injury. 
7. Burn injury in patients with preexisting medical disorders that complicate 

management, prolong recover or affect mortality. 
8. Any patients with burns and concomitmant trauma in which the burn injury 

poses the greatest risk of morbidity and mortality.  In such cases if the trauma 
poses a greater immediate threat the patient may be stabilized in a trauma 
center before being transferred to a burn unit.  Physician judgment will be 
necessary in such situations. 

9. Burned children in hospital without qualified personnel or equipment for the 
care of children. 

10. Burn injury in patients who will require special social, emotional or long term 
rehabilitative intervention. 

Assessment

The assessment for burns utilizes the standard trauma nmemonic (see trauma 
interventions):

A. Airway 
B. Breathing 
C. Circulation 
D. Disability 
E. Expose / Environmental 
F. Full set of vitals / Five interventions / Family 
G. Give comfort measures 
H. History and head to toe assessment 
I. Inspect posterior surfaces. 

In addition to the standard trauma assessment there are other criteria that should be 
considered when treating burn victims such as total body surface area burned, the 
degree of burn and the causative agent. 
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Burns

Critical Exposures

By Origin  
� Thermal burn   
� Chemical burn 
� Radiation to skin 
� Radiation to body organs 
� Respiratory burns 

- Inhaled steam 
- Inhaled explosive gases 

By Extent
� Major:  More than 20% of total 

body surface area 
� Minor:  Less than 20% of total 

body surface area 

Causing
� 2nd or 3rd degree burn 
� Body exposure greater than 10% 

Pediatric Burn Diagram:  Estimating Percent of Burn 

Relative Percentages of Areas 
Affected By Growth 

Relative Percentages of Areas 
Affected By Growth 

Area Birth Age 1 Yr. Age 5 Yr. Area Age 10 Yr. Age 15 Yr. Adult 
A = ½ of head 
B = ½ of one thigh 
C = ½ of one leg 

9 ½ 
2 ¾ 
2 ½ 

8 ½ 
3 ¼ 
2 ½ 

6 ½ 
4

2 ¾ 

A = ½ of head 
B = ½ of one thigh 
C = ½ of one leg 

5 ½ 
4 ½ 
3

4 ½ 
4 ½ 
3 ¼ 

3 ½ 
4 ¾ 
3 ½ 

Estimation of distribution of burns in children.  A,
children from birth to age 5 years; B, older 
children.
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Adult Burn Diagram 

Estimating Percent of Burn 

Weight ___________ 
  Code 

  Partial 
  (1° & 2°) 

  Full 
  (3°) 

Area Inf 1-4 5-9 10-14 15 Adult Partial Full Total Donor
Areas 

Head 19 17 13 11 9 7     
Neck 2 2 2 2 2 2     

ant. trunk 13 13 13 13 13 13     
post. trunk 13 13 13 13 13 13     
r. buttock 2 ½ 2 ½ 2 ½ 2 ½ 2 ½ 2 ½     
l. buttock 2 ½ 2 ½ 2 ½ 2 ½ 2 ½ 2 ½     
genitalia 1 1 1 1 1 1     
r.u. arm 4 4 4 4 4 4     
l.u. arm 4 4 4 4 4 4     
r.l. arm 3 3 3 3 3 3     
l.l. arm 3 3 3 3 3 3     
r. hand 2 ½ 2 ½ 2 ½ 2 ½ 2 ½ 2 ½     
l. hand 2 ½ 2 ½ 2 ½ 2 ½ 2 ½ 2 ½     
r. thigh 5 ½ 6 ½ 8 8 ½ 9 9 ½     
l. thigh 5 ½ 6 ½ 8 8 ½ 9 9 ½     
r. leg 5 5 5 ½ 6 6 ½ 7     
l. leg 5 5 5 ½ 6 6 ½ 7     
r. foot 3 ½ 3 ½ 3 ½ 3 ½ 3 ½ 3 ½     
l. foot 3 ½ 3 ½ 3 ½ 3 ½ 3 ½ 3 ½     

TOTAL:     
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Critical Assessments 

Carboxyhemoblobin – Patient signs and /or levels 

Symptom Levels* 
Less than 10% No significant symptoms 

At 20% 

Headache 
Nausea
Vomiting
Loss of manual dexterity 

At 30% 
Confusion
Lethargy
S-T depression on ECG 

At 40-60% Coma 

Greater than 60% Death imminent 

* These are not absolute symptom delineations – the amount of carboxyhemoglobin 
represents the amount of patient hypoxia. 

Carboxyhemoblobin’s Half-Life: 
 As room air = 4-5 hours 
 On 100% O2 = approximately 30 minutes 

IV Lines: 
Adult

� Establish two (2) 16 or 18 gauge IV lines 
� Initiate CVP line if time permits 
� Administer Lactated Ringers 
� 4 ml/kg x % body surface area (BSA) – In first 24 hours with one-half (1/2) the 

volume in the first 8 hours 

Pediatric
� Administer Lactated Ringers 
� To maintain optimum urine output of 1 ml/kg/hr, or 
� 4 ml/kg x % body surface area (BSA) – in first 24 hours with one-half (1/2) the volume 

in the first 8 hours 
� Plus calculated maintenance fluids 

Maintenance Fluid Requirements (per day): 
Child’s wt – 10 kg or less – 100 cc/kg 
Child’s wt – 10-20 kg – 1000 cc + 50 cc/kg over 10 kg 
Child’s wt – over 20 kg – 1500 cc + 20 cc/kg over 20 kg 
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Critical Assessments 

Airway Management 

Concern:   Upper airway obstruction — edema   
(within first 24 hours post burn) 

Do visual inspection of: Mouth 
    Nasopharynx 
    Larynx 
    Pharynx 

If you observe:  Red dry mucosa -  Consider intubation  
    Small mucosal blisters  
    Hoarseness in speech 
    Very large burns 

If you observe:  Facial burns  -  Check carboxyhemoglobin 
    Singed head hair 
    Singed facial hair 
    Singed nasal hair 

Carboxyhemoglobin 

� Greater than 20% 
- Intubate 
- Use 100% oxygen 

� Less than 20% 
- Use oxygen by aerosol mask highly humidified at appropriate flow rate 

� Consider if patient was in enclosed fire 

FlightCare 1-800-367-3822 (EMS EVAC) 
- 7.5 - 



Critical Assessments 

Medications
� Do not initiate antibiotic therapy

Pain

Adult
� Morphine sulfate is the drug of choice 
� IV route of choice - Intramuscular (IM) or subcutaneous (SUBQ) may=medication 

pooling
� Dilute - 10.0mg M.S.+9.0 ml sterile saline=1.0 mg/ml 
� Administer - 2-5 mg increments 
� Valium 5.0 mg IV often given to increase sedation (carefully) 

Pediatric
Demerol IM in a non-burned area 
 0.5 - 0.8 mg/lb 
  or 
 1.0 - 1.8 mg/kg. 

Tetanus

Adult
� 5 years or greater since last administration - 0.5 ml Tetanus Toxoid, IM 
� Immunization questionable/incomplete - 0.5 ml Tetanus Toxoid, IM and 250 units 

Tetanus anti-toxin, IM 

Pediatric
� Obtain an accurate tetanus history 
� Administer accordingly 

Output
� Burn 20% or greater 

- Insert Foley catheter 
- Connect to drainage system with urinometer 
- Record character 
- Record volume 

If Intubated 
� Insert nasogastric tube 

- Connect to intermittent suction 
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Vitals
Monitor and record: 

- Blood pressure 
- Pulse 
- Respirations 
- Temperature 
- ECG monitoring 
- Pulse ox 

Personal Possessions
� Remove all loose clothing and jewelry, especially rings. 
� Do not remove clothing adhering to skin. 
� Give all personal belongings and valuables to the family/friends (record). 

Coverings/Dressings/Splints

Major Burns
� Place clean plastic (garbage) bags or plastic wrap directly over burned areas. 
� Cover this with a sheet and blankets to maintain body warmth. 
� Do not send patient with saline soaked dressings.  This causes hypothermia. 
� Give pain medications IV for patient comfort. 
� Do not apply silvadene or any other ointments. 
� Protect from hypothermia. 

Diagnostics

Lab
� CBC 
� Electrolytes 
� Arterial blood gases 
� Carboxyhemoglobin levels 
� Carbon monoxide levels 
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Cold Water Drowning 
Criteria Definition 
Drowning:  Death by suffocation from submersion in a liquid medium. 

Near Drowning:  Victim survived asphyxia, at least temporarily, after suffocation by 
submersion in a liquid medium. 

Normothermia:  An oral temperature of 36.0 to 37.5°C.  (Normal diurnal variations of 1 to 
2°C may be altered by changes in sleep patterns.  (Temperature also varies with 
menstruation and pregnancy.) 

Hypothermia:  The body's core temperature falls below 35°C (95.5°F).  REQUIRES
SPECIAL ATTENTION. 

Levels of Clinical Hypothermia 
Degrees Fahrenheit Range Degrees Centigrade 

95.5 - 99.5 
93 - 95.5 
82 - 92 
62 - 80 
39 - 61 

Normothermia
Mild hypothermia 

Moderate hypothermia 
Deep hypothermia 

Profound hypothermia 

35 - 37.5 
34 - 35 

28 - 33.5 
17 - 27.5 
4 - 16.5 

Critical Exposures 

External Exposure
� Hypertonic salt water (sea water):  bacteria laden (2x more lethal/unit volume than fresh 

water)
� Fresh water 
� Volume aspirated (rarely greater than 3-4 ml/kg) 

Internal Response
� Pulmonary injury and resultant hypoxia from: 

- Proteinaceous deposits 
- Foreign body aspiration 

� Cardiac arrest from: 
- Hypoxia 
- Acidosis 
- Hypothermia 

� Central nervous system damage (most critical determinant of survival) from: 
- Hypoxia 
- Acidosis 

� Spinal cord injury 
- Possible with a diving accident 
-
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Critical Interventions 
Cervical Spine Alignment 
� Take appropriate precautions to maintain cervical spine alignment and prevent further 

injury
� Apply rigid cervical collar 
� Immobilize head, neck and back on long board 
� Avoid rough handling with hypothermia (may precipitate ventricular fibrillation) 
� Remove cold wet clothes 

Airway Management 

Concern:  Hypoxia 

Etiology:
� Fresh water (hypotonic) aspiration 

- Enters alveoli 
- Disrupts surfactants 
- Causes alveolar collapse 
- Impairs gas exchange 
- HYPOXIA result 

� Salt water (hypertonic) aspiration 
- Pulls water into alveoli 
- Dilutes surfactants 
- Causes alveolar collapse 
- Impairs gas exchange 
- HYPOXIA result 

� Laryngospasm 
- HYPOXIA results 

Treatment:
� Avoid rough handling with hypothermia (may precipitate ventricular fibrillation) 
� Guard against aspiration 
� Establish and maintain airway 
� Cardiopulmonary resuscitation (CPR) until temperature is greater than or equal to 30°C 
� 100% Oxygen 

- Warm and humidified with hypothermia 
� Intubation if not breathing or no gag reflex 
� Peep if intubated 
� Bronchospasm 

- Bronkosol or aminophyllin 
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Critical Interventions 

IV Lines  
� Establish at least two (2) IV lines with large bore catheters (16 or 18 gauge) (for air 

transport, add extension tubing). 
� Solution dependent upon: 

- Blood glucose 
- Electrolyte needs (usually normal) 

� Warm solution to 45°C. 
� Avoid swan-ganz catheter with hypothermia (increased risk of arrythmias). 

Medications
Sodium Bicarbonate
Empiric treatment of acidosis 

- Initially:  1 meq/kg 
- Then according to arterial blood gases 

Bronkosol
For bronchospasm - 0.5mg in 1-2 ml normal saline 

Aminophylline
For bronchospasm - By age and weight 

50% Dextrose
For hypoglycemia - One ampule (50 ml) always 

Insulin
No indication unless hyperglycemia is severe.  Risks postwarming hypoglycemia. 

Antibiotics
No indication for use          

Steroids
No indication for use 

Output
� Insert Foley catheter 

Record: Volume 
  Character 
� Insert nasogastric tube 
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Critical Assessments 

Vitals
� Core body temperature monitor 

- An electronic thermistor placed 15 cm into the rectum — a practical method 
- Hypothermia:  core body temperature less than 35°C (95.5°F) 
- Severe Hypothermia:  Core body temperature less than 32°C (90°F) 
- Caution:  "After-drop" — as body warms, peripheral vasodilation allows cold blood to 

return to core and lower its temperature further 
� Blood pressure 

- Caution:  Extremities warmed before core causes vasodilation 
- Rewarming shock 
- Inadequate fluid replacement plus vasodilation 

� ECG monitoring 
- Hypothermia causes 

Conduction slowing (isoelectric below 20°C) 
Myocardial irritability (ventricular fibrillation) 
Antiarrythmia medication unlikely to be effective below 30°C (an attempt is still 
made to use the medications) 
May need to consider synchronized cardioversion or defibrillation 

� Monitor and record 
- Pupil size and reactivity (dilated below 30°C) 
- Level of consciousness 

Note: Cerebral blood flow decreases 6-7% for each 1°C temperature drop.  i.e., significant 
depression of sensorium.  Diagnosis of death deferred until warming greater than 32°C 
(90°F) has been achieved. 

Personal Possessions 
� Remove cold, wet clothing 
� Give all personal belongings and valuables to family/friends (record) 
� Do not remove immobilization equipment 

Coverings/Dressings/Splints
� Apply rigid cervical collar 
� Apply necessary dressings and splints 
� Transfer patient on long board with head, neck and back immobilized 
� Wrap in warm blankets 
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Critical Assessments 
Diagnostics
� Radiology (if readily available) 

- Chest 
- Cervical spine 
- Lateral 
- Anterior — posterior 

� Lab 
- CBC:  Disseminated Intravascular Coagulopathy (DIC) occurs in up to 50% of 

patients developing adult respiratory distress syndrome (ARDS) 
- Electrolytes:  Abnormalities are rare 
- Glucose 
- Arterial blood gases 

Note:  need for correction of values based upon effects of temperature Blood gas results are 
affected by temperature 
� Be sure to obtain an accurate core temperature (rectal) 
� Cardiac monitoring 

- ECG tracing 

Arterial Blood Gases Corrected for Temperature 
Temperature Correction* 

°F °C PACO2 PAO2 pH 
108
106
104
102
98.6
95
90
88
86
84
82
80
78
76
74
72

42.2
41.1
40.0
38.9
37.0
35.0
32.2
31.1
30.0
28.9
27.8
26.7
25.6
24.4
23.3
22.2

1.25
1.19
1.14
1.08
1.00
0.92
0.82
0.78
0.74
0.71
0.68
0.64
0.61
0.59
0.56
0.53

1.35
1.26
1.19
1.11
1.00
0.89
0.76
0.72
0.67
0.63
0.59
0.56
0.52
0.49
0.46
0.43

-0.08
-0.06
-0.04
-0.03

0
+0.03
+0.07
+0.09
+0.10
+0.12
+0.14
+0.15
+0.17
+0.18
+0.20
+0.22

pH increase 0.008 units/°F fall in temperature (0.0147/°C) 
Pao2 decreases 3.3%/°F fall in temperature (7.2%/°C) 
Paco2 decreases 2.4%/°F fall in temperature (4.4%/1°C) 

*Note that to obtain corrected Pao2 and Paco2, one multiples by the appropriate factor, but that for pH, the 
correction is added.  From Wears, R.L.: J.A.C.E.P.  8:247, 1979. 
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Transfer Considerations 

� Severity of patient condition 
� Discharge after eight hour observation with: 

- Normal arterial blood gases 
- Normal chest x-ray 
- Normal CBC 
- Normal mental status 

� Admit: 
- Patient with blunted sensorium 
- Patient who is combative 
- Patient with abnormal lab values 

� Transfer: 
- Patient with severe pulmonary damage based on:  Arterial blood gases, Chest x-

ray, Intubated 
- Hypothermia patient needing:  Active core rewarming, Extracorporeal circulation, 

Heated peritoneal lavage 
- Patient with questionable neurological status 

� Method of transport 
- Air/ground 

� Available transfer destinations 
� Patient/family/friend preference 
� If in deciding whether or not to transfer the patient is needed, you may contact a St. 

Mary’s of Michigan emergency physician for consultation.* 

*Contact St. Mary’s of Michigan Emergency Department at 989-907-8200 
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Transfer Considerations 

� Severity of patient condition 
� Discharge after eight hour observation with: 

- Normal arterial blood gases 
- Normal chest x-ray 
- Normal CBC 
- Normal mental status 

� Admit: 
- Patient with blunted sensorium 
- Patient who is combative 
- Patient with abnormal lab values 

� Transfer: 
- Patient with severe pulmonary damage based on:  Arterial blood gases, Chest x-ray, 

Intubated
- Hypothermia patient needing:  Active core rewarming, Extracorporeal circulation, 

Heated peritoneal lavage 
- Patient with questionable neurological status 

� Method of transport 
- Air/ground 

� Available transfer destinations 
� Patient/family/friend preference 
� If assistance in deciding whether or not to transfer the patient is needed, you may 

contact a St. Mary’s of Michigan emergency physician for consultation.* 

*Contact St. Mary’s of Michigan Emergency Department at 989-907-8200 
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Pediatric Patients 

Clinical Services 
St. Mary’s of Michigan offers complete Emergency Services and can assist in the transfer of 
pediatric patients to appropriate levels of service.  Through a new and cooperative 
arrangement with both FlightCare and Covenant Healthcare Pediatric Intensivists, our 
emergency department is able to offer support and make urgent transfer requests. 

Making the Decision to Transfer 
If a pediatric patient requires transfer or if there are questions regarding the decision to 
transfer, call St. Mary’s of Michigan Emergency Department 989-907-8200.  FlightCare can 
transport pediatric patients to any facility of your choice. 
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