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CNS

AVPU

Abbreviated coma scale (AVPU) 

	A  
	alert

	V  
	responds to vocal stimuli

	P  
	responds to pain

	U  
	unresponsive


Glasgow Coma Scale 
	
	Adult
	Pediatric 
	

	Best Eye 
	Open spontaneously
	4

	
	Opens to verbal stimuli
	3

	
	Opens to painful stimuli
	2

	
	No eye opening
	1

	Best Verbal
	Oriented
	Coos, babbles & cries appropriately
	5

	
	Confused
	Irritable cry
	4

	
	Inappropriate words
	Inappropriate crying/screaming
	3

	
	Incomprehensible sounds
	Grunts
	2

	
	No verbal response
	1

	Best Motor
	Obeys commands
	Normal spontaneous motor
	6

	
	Localizes pain
	Withdraws to touch
	5

	
	Withdrawal from pain
	Withdraws to pain
	4

	
	Flexion to pain
	3

	
	Extension to pain
	2

	
	No motor response
	1


Graham Teasdale and Bryan J. Jennett first developed the Glasgow Coma Scale in 1974.
 .Risk of injury is high with GCS < 14 COMA is defined by GCS = 8  Any patient with a GCS < 9, consider intubation.
   The pediatric GCS is particularly accurate in evaluating preverbal children with blunt head trauma with regard to the need for acute intervention. 

Simplified Motor Score

	Obeys commands
	2

	Localizes pain
	1

	Withdrawal to pain or less
	0


Derived from GCS, the Simplified Motor Score
 has been shown to be as accurate as the GCS in predicting brain injury outcomes.

Subarachnoid Hemorrhage

 Hunt and Hess Classification of Subarachnoid Hemorrhage
	Grade
	Signs and symptoms
	Survival

	1
	Asymptomatic or minimal headache and slight neck stiffness
	70%

	2
	Moderate to severe headache; neck stiffness; no neurologic deficit except cranial nerve palsy
	60%

	3
	Drowsy; minimal neurologic deficit
	50%

	4
	Stuporous; moderate to severe hemiparesis; possibly early decerebrate rigidity and vegetative disturbances
	20%

	5
	Deep coma; decerebrate rigidity, moribund
	10%


The first scale of severity was described by Hunt and Hess in 1968.

Intracerebral Hemorrhage Score

Intracerebral Hemorrhage (ICH) Score
	
	Finding
	Points

	age in years

 

 
	< 45 years of age
	1

	
	45 to 64 years of age
	2

	
	>= 65 years of age
	3

	Glasgow coma score

 

 
	13, 14 or 15
	1

	
	9, 10, 11 or 12
	2

	
	<= 8
	3

	location

 
	supratentorial
	1

	
	infratentorial
	2

	volume

 

 
	supratentorial and < 40 mL
	1

	
	supratentorial and 40 to 70 mL
	2

	
	supratentorial and > 70 mL
	3

	
	infratentorial and < 10 mL
	1

	
	infratentorial and 10 to 20 mL
	2

	
	infratentorial and > 20 mL
	3

	ventricular extension

 
	absent
	1

	
	present
	2


Score >9 associated with <5% good outcome at 30 days, score of 8-9 ~20% good outcome, score 7, 70% good outcome and score 5-6, 75-80% good outcome.

Stroke Scores

NIH Stroke Scale

	Level of Consciousness  

 
	alert
	0

	
	not alert, obtunded
	2

	
	unresponsive
	3

	Questions 

 

 
	answers both correctly
	0

	
	answers one question correctly
	1

	
	answers neither question correctly
	2

	Commands 

 

 
	performs both tasks correctly
	0

	
	performs one task correctly
	1

	
	performs neither task correctly
	2

	Gaze 

 

 
	normal
	0

	
	partial gaze palsy
	1

	
	total gaze palsy
	2

	Visual Fields 

 

 

 
	no visual loss
	0

	
	partial hemianopsia
	1

	
	complete hemianopsia
	2

	
	bilateral hemianopsia
	3

	Facial Palsy 

 

 

 
	normal
	0

	
	minor paralysis
	1

	
	partial paralysis
	2

	
	complete paralysis
	3

	Motor  Left Arm 


	no drift
	0
	Motor Right Arm
	no drift
	0

	
	drift before 10 seconds
	1
	
	drift before 10 seconds
	1

	
	falls before 10 seconds
	2
	
	falls before 10 seconds
	2

	
	no effort against gravity
	3
	
	no effort against gravity
	3

	
	no movement
	4
	
	no movement
	4

	Motor Left Leg 

 

 
	no drift
	0
	 Motor Right Leg
	no drift
	0

	
	drift before 5 seconds
	1
	
	drift before 5 seconds
	1

	
	falls before 5 seconds
	2
	
	falls before 5 seconds
	2

	
	no effort against gravity
	3
	
	no effort against gravity
	3

	
	no movement
	4
	
	no movement
	4

	Ataxia 

 

 
	absent
	0

	
	one limb
	1

	
	two limbs
	2

	Sensory 

 

 
	normal
	0

	
	mild loss
	1

	
	severe loss
	2

	Language 

 

 

 
	normal
	0

	
	mild aphasia
	1

	
	severe aphasia
	2

	
	mute or global aphasia
	3

	Dysarthria 

 

 
	normal
	0

	
	mild
	1

	
	severe
	2

	Extinction Inattention 

 
	normal
	0

	
	mild
	1

	
	severe
	2


The level of stroke severity as measured by the NIH stroke scale scoring system:

0= no stroke 

1-4= minor stroke 

5-15= moderate stroke 

15-20= moderate/severe stroke 

21-42= severe stroke

Modified Rankin Scale
	SCORE

	DESCRIPTION


	0

	No symptoms at all


	1

	No significant disability despite symptoms; able to carry out all usual duties and activities


	2

	Slight disability; unable to carry out all previous activities, but able to look after own affairs without assistance


	3

	Moderate disability; requiring some help, but able to walk without assistance


	4

	Moderately severe disability; unable to walk without assistance and unable to attend to own bodily needs without assistance


	5

	Severe disability; bedridden, incontinent and requiring constant nursing care and attention


	6

	Dead



	


TIA Score

	ABCD2 Score for TIA

Age ≥ 60
	1

	Initial BP ≥ 140/90 mmHg
	1

	TIA symptoms
	Unilateral Weakness
	2

	
	Speech Deficit Only
	1

	Duration of symptoms
	10-59 minutes
	1

	
	≥ 60 minutes
	2

	History of Diabetes
	1


Higher ABCD2 score predicts patients most likely to have true transient ischemic attack. Josephson SA, Sidney S, Pham TN, Bernstein AL, Johnston SC. Stroke. 2008 Nov;39(11):3096-8. Epub 2008 Aug 7.  

A simple score (ABCD) to identify individuals at high early risk of stroke after transient ischaemic attack. Rothwell PM, Giles MF, Flossmann E, Lovelock CE, Redgrave JN, Warlow CP, Mehta Z. Lancet. 2005 Jul 2-8;366(9479):29-36. 
Validation and refinement of scores to predict very early stroke risk after transient ischaemic attack. Johnston SC, Rothwell PM, Nguyen-Huynh MN, Giles MF, Elkins JS, Bernstein AL, Sidney S. Lancet. 2007 Jan 27;369(9558):283-92. 
Abbreviated mental test score

	What is your age?  
	 1

	What is the time to the nearest hour?
	 1

	Give the patient an address, and ask him or her to repeat it at the end of the test. 
	 1

	What is the year? 
	 1

	What is the name of the hospital? 
	 1

	Can the patient recognize two persons (the doctor, nurse, home help, etc.)? 
	 1

	What is your date of birth? (day and month sufficient) 
	 1

	In what year did World War 1 begin? (other dates can be used, with a preference for dates some time in the past.)
	 1

	Name the present president. 
	 1

	Count backwards from 20 down to 1. 
	 1


The abbreviated mental test score (AMTS) was introduced by Hodkinson in 1972[1] to rapidly assess elderly patients for the possibility of dementia. Its uses in medicine have become somewhat wider, e.g. to assess for confusion and other cognitive impairment, although it has mainly been validated in the elderly.

The following questions are put to the patient. Each question correctly answered scores one point. A score of 6 or less suggests delirium or dementia, although further and more formal tests are necessary to confirm the diagnosis.

Hodkinson, HM (1972). "Evaluation of a mental test score for assessment of mental impairment in the elderly.". Age and Ageing 1 (4): 233-8.   
Airway
LEMON, MOANS, RODS & SHORT
	Difficult Intubation?
	Difficult Bag-Mask?
	Difficult Combitube or LMA?
	Difficult Surgical Airway?

	L
	Look for potential difficulty: obesity, micrognathia, previous head and neck surgery or irradiation, traumatic deformity, facial hair, poor dentition, dentures, large teeth, narrow face, high and arched palate, short, thick neck.
	M
	Mask Seal assessment: facial hair or traumatic deformity
	R
	Restricted Mouth Opening
	S
	Surgery 

	E
	Evaluate: 3-3-2 rule (Expect difficulty if incisor distance not 3 fingerbreadths, hyoid/mental distance 3 fingerbreadths, or thyroid-to-mouth distance 2 fingers)
	O
	Obesity or Obstruction 

(history of snoring)
	O
	Obstruction
	H
	Hematoma

	M
	Mallampati: expect difficulty if score [image: image1.png]


3 (see below)
	A
	Aged > 55 years
	D
	Distorted Anatomy
	O
	Obesity

	O
	Obstruction: Evaluation for stridor, foreign bodies, and other forms of sub- and supraglottic obstruction.
	N
	No teeth
	S
	Stiff
	R
	 Radiation

	N
	Neck mobility: Patients with degenerative or rheumatoid arthritis, cervical spine immobilized by a cervical collar have limited neck mobility by definition. 
	S
	Stiff lungs: Asthma, COPD, Pulmonary Edema
	 
	  
	T
	Tumor


[image: image6.png]
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The Mallampati score for prediction of difficulty                  3-3-2 method  1 Inter-incisor distance 3 fingers,
in intubation. (From Walls et al.)                 
 2  Hyoid mental distance 3 fingers, 3  Thyroid to floor of mouth 2 fingers  Reed MJ et al. Can an airway assessment score predict difficulty at intubation in the emergency department? Emerg Med J 2005 Feb; 22:99-102.

“A difficult airway is one you predict; a failed airway is one you experience.”  

The failed airway algorithm© 
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ENT

CENTOR

Modified Centor Score for Strep Pharyngitis

	Age
	3-14 years
	1

	
	>44 years
	-1

	Exudate or swollen tonsils
	1

	Tender/swollen anterior cervical lymph nodes
	1

	Fever > 38 celsius
	1

	Absence of cough
	1

	score
	


The original Centor score
 provides an estimate for the probability of a positive culture and applies to adults only. The probability of a streptococcal infection for a Centor score of 0 is 1-2.5%; for a score of 1, 5-10%; for a score of 2, ~15%; for a score of 3, ~30%; and for a score of ≥4, ~50%.


Croup

 Westley Croup Score

	 Clinical Parameter
	 
	Points

	Level of consciousness
	normal (including sleep)
	0

	 
	disoriented
	5

	Cyanosis
	none
	0

	 
	cyanosis on agitation
	4

	 
	cyanosis at rest
	5

	Stridor
	none
	0

	 
	stridor when agitated
	1

	 
	stridor at rest
	2

	Air entry
	normal
	0

	 
	decreased
	1

	 
	markedly decreased
	2

	Retractions
	none
	0

	 
	mild
	1

	 
	moderate
	2

	 
	severe
	3


 Using the Westley scale, a score of less than 3 represents mild disease; a score of 3-6 represents moderate disease; and a score greater than 6 represents severe disease.

CARDIAC
TIMI Risk Score for STEMI & UA/NSTEMI 
	30 day mortality in patients with STEMI
	14 day event rate in patients with UA/NSTEMI

	Age ≥ 65 years
	65-74          
	+2
	Age ≥ 65 years
	+1

	
	>74            
	+3
	Positive Cardiac Enzymes
	+1

	DM or HTN or Angina
	+1
	Known stenosis >50%
	+1

	Systolic BP <100
	+3
	ASA use in past 7 days
	+1

	Heart Rate >100
	+2
	>1 episodes of angina w/in 24 hours
	+1

	Killip Class II-IV
	+2
	ST changes > 0.5mm
	+1

	Weight < 67kg (148 lbs)
	+1
	>2 CAD risk factors  

     (Fam Hx, HTN, Chol, DM, Tob) 
	+1

	Anterior ST elevation or LBBB
	+1
	
	

	Time to treatment >4hr
	+1
	
	


Approximate 30-day mortality in patients with an STEMI was less than 5 % if TIMI score 1-3; 10-15% if TIMI score 4-6; 20-30% if TIMI score >7. 
   Event rate (death, infarct or need for urgent revascularization) in patients with UA/NSTEMI was <5% if TIMI score 0-1, 8-13% if TIMI score 2-3, 20-25% if TIMI score 4-5, and >40% if TIMI score 6/7.

GRACE RISK SCORE
	Age
	40 -49
	18

	
	50-59
	36

	
	60-69
	55

	
	70-79
	73

	
	80-89
	91

	
	>89
	100

	History of CHF
	24

	History of MI
	12

	Resting Heart Rate
	50-69
	3

	
	70-89
	9

	
	90-109
	14

	
	110-149
	23

	
	150-199
	35

	
	>199
	43

	Systolic BP
	<80
	24

	
	80-99
	22

	
	100-119
	18

	
	120-139
	14

	
	140-159
	10

	
	160-199
	4

	ST-Segment Depression
	11

	Initial Creatinine

mg/dl
	<0.4
	1

	
	0.4-0.79
	3

	
	0.8-1.19
	5

	
	1.2-1.59
	7

	
	1.6-1.99
	9

	
	2-3.99
	15

	
	≥4
	20

	Elevated Cardiac Enzymes
	15

	PTCA not performed
	14

	total
	


Eagle KA, Lim MJ, Dabbous OH, et al. A validated prediction model for all forms of acute coronary syndrome: estimating the risk of 6-month post-discharge death in an international registry. JAMA 2004; 291:2727-33.
Pursuit Score
	Final diagnosis:
	UA
	MI

	Age
	50
	0
	0

	
	60
	2
	3

	
	70
	4
	6

	
	80
	6
	9

	Male gender
	1
	1

	Angina at rest or with ordinary activity last 6 weeks
	 2
	2

	Resting Heart Rate
	80
	0
	0

	
	100
	1
	2

	
	120
	2
	5

	Systolic BP
	120
	0
	0

	
	100
	1
	1

	
	80
	2
	2

	Signs of Heart Failure 
	3
	3

	ST-Segment Depression Initial EKG
	3
	3

	total
	
	


This score predicts 30-day death or AMI in ACS patients without persistent ST-segment elevation. Risk of death or re-infarction within 30 days is associated with the following scores: score of <4 has <2% risk, score of 8, ~5% risk, a score of 12, ~10% risk, and score 16,  ~25% risk.


Killip Classification
	Killip Classification of CHF after MI

	30 day Mortality  

	Class I
	No clinical signs of heart failure
	6%

	Class II
	Rales or crackles, gallop, elevated JVP 
	17%

	Class III
	Frank acute pulmonary edema
	38%

	Class IV
	Cardiogenic shock
	81%


Killip T, Kimball JT. Treatment of myocardial infarction in a coronary care unit. Am J Cardio. 1967; 20: 457-464
PULMONARY
 Pneumonia

CURB-65, also known as the CURB criteria, is a clinical prediction rule that has been validated for predicting mortality in community-acquired pneumonia and infection of any site.
   The score is an acronym for each of the risk factors measured. Each risk factor scores one point, for a maximum score of 5:

Confusion 

Urea greater than 7 mmol/l (Blood Urea Nitrogen > 19) 

Respiratory rate of 30 breaths per minute or greater 

Blood pressure less than 90 mmHg systolic or diastolic blood pressure 60 mmHg or less 

age 65 or older 

The risk of death increases as the score increases:

0—0.7% 

1—3.2% 

2—13.0% 

3—17.0% 

4—41.5% 

5—57.0% 
PORT   The pneumonia severity index or PORT Score calculates the probability of morbidity and mortality among adult patients with community acquired pneumonia. The first part of the PORT score determines if a patient is able to be treated as an outpatient.  The second part determines if the patient should be admitted as a full inpatient or if the patient may be a candidate for 23 hour observation.  
	Step 1:  In the absence of any of the following Risk Class I criteria, the patient may be treated as an outpatient with oral antibiotics.

	Over 50 years of age

	Altered mental status

	Pulse ≥125/minute

	Respiratory rate >30/minute

	Systolic blood pressure <90 mm Hg

	Temperature <35°C or ≥40°C

	 History of:
	Neoplastic disease

	
	Congestive heart failure

	
	Cerebrovascular disease

	
	Renal disease

	
	Liver disease

	If any  are present proceed to Step 2


	Step 2: Stratify to inpatient care, Risk Class II - V

	
	Demographics
	Points Assigned

	
	
	If Male
	+Age (yr)

	
	
	If Female
	+Age (yr) - 10

	
	
	Nursing home resident
	+10

	
	Comorbidity

	
	
	Neoplastic disease
	+30

	
	
	Liver disease
	+20

	
	
	Congestive heart failure
	+10

	
	
	Cerebrovascular disease
	+10

	
	
	Renal disease
	+10

	
	Physical Exam Findings

	
	
	Altered mental status
	+20

	
	
	Pulse ≥125/minute
	+20

	
	
	Respiratory rate >30/minute
	+20

	
	
	Systolic blood pressure <90 mm Hg
	+15

	
	
	Temperature <35°C or ≥40°C
	+10

	
	Lab and Radiographic Findings

	
	
	Arterial pH <7.35
	+30

	
	
	Blood urea nitrogen ≥30 mg/dl (9 mmol/liter)
	+20

	
	
	Sodium <130 mmol/liter
	+20

	
	
	Glucose ≥250 mg/dl (14 mmol/liter)
	+10

	
	
	Hematocrit <30%
	+10

	
	
	Partial pressure of arterial O2 <60mmHg
	+10

	
	
	Pleural effusion
	+10

	
	
	
	

	
	
	<70 = Risk Class II
	

	
	
	71-90 = Risk Class III
	

	
	
	91-130 = Risk Class IV
	

	
	
	>130 = Risk Class V
	


A Risk Class II-III pneumonia patient may be sent home with IV antibiotics or treated and monitored for 24 hours in hospital. Patients with Risk Class IV-V pneumonia patient should be hospitalized for treatment.

PE/DVT

Pulmonary Embolism 

PERC Rule for PE

	Age < 50

	HR < 100

	O2 Sat on Room Air >94%

	No Prior History of DVT/PE

	No Recent Trauma or Surgery

	No Hemoptysis

	No Exogenous Estrogen

	No Clinical Signs Suggesting DVT


If all of the above 8 criteria are met, the patient has a <2% risk of PE.


Kline JA, Mitchell AM, Kabrhel C, Richman PB, Courtney DM. Clinical criteria to prevent unnecessary diagnostic testing in emergency department patients with suspected pulmonary embolism. J Thromb Haemost 2004; 2: 1247–55.

Kline JA, Courtney DM, Kabrhel C, Moore CL, Smithline HA, Plewa MC, Richman PB, O_Neil BJ, Nordenholz K. Prospective multicenter evaluation of the pulmonary embolism rule-out criteria. J Thromb Haemost 2008; 6: 772–80.

Wells Rule for PE

	Signs & symptoms of DVT
	3

	Alternative diagnosis less likely than PE
	3

	Heart Rate > 100
	1.5

	Immobilization or surgery in past 4 weeks
	1.5

	History of DVT/PE
	1.5

	Hemoptysis
	1

	Malignancy within past 6 months
	1

	
	


Score > 4 - PE likely. Score 4 or less - PE unlikely. Consider D-dimer to rule out PE.


	Wells Score
	PE risk
	PLUS Negative D-Dimer

	PE Risk 

	> 4
	High Risk 
	
	

	≤ 4
 
	Low Risk ~ 8%
 
	
	2%
 


Philip S. Wells, David R. Anderson, Marc Rodger, Jeffrey S. Ginsberg, Clive Kearon, Michael Gent, Alexander G. G. Turpie, Janis Bormanis, Jeffrey Weitz, Michael Chamberlain, Dennis Bowie, David Barnes, Jack Hirsh Derivation of a Simple Clinical Model to Categorize Patients Probability of Pulmonary Embolism: Increasing the Models Utility with the SimpliRED D-dimer Thrombosis and Haemostasis 2000 83 3: 416-420.

Geneva
Simplified Revised Geneva Score

	Age 65 years or over  
	1

	Previous DVT or PE  
	1

	Surgery or fracture within 1 month  
	1

	Active malignant condition 
	1

	Unilateral lower limb pain  
	1

	Hemoptysis  
	1

	Heart rate:
	

	75 to 94 beats per minute   
	1

	95 or more beats per minute   
	1

	Pain on deep palpation of lower limb and unilateral edema  
	1


Patients with a score of 2 or less are considered unlikely to have a current PE. OtherAuthors suggest that the likelihood of patients having a PE with a simplified Geneva score less than 2 and a normal D-Dimer is 3 percent.

Arch Intern Med. 2008;168(19):2131-2136 Simplification of the revised Geneva score for assessing clinical probability of pulmonary embolism. Klok FA, Mos IC, Nijkeuter M, Righini M, Perrier A, Le Gal G, Huisman MV.
DVT

Wells Simplified Clinical Model for Assessment of DVT


	Active cancer 
	1

	Paralysis, paresis or recent plaster immobilization of lower extremities
	1

	Recent bedridden >2 days, or surgery within 12 weeks
	1

	Local tenderness along deep venous system
	1

	Entire leg swelling
	1

	Calf swelling 3cm more than asymptomatic leg (10cm below tibial tuberosity)
	1

	Pitting edema confined to symptomatic leg
	1

	Collateral superficial veins present
	1

	Previous DVT
	1

	Alternative diagnosis at least as likely as DVT
	-2


	Wells Score
	DVT risk
	PLUS Negative D-Dimer

	3-month DVT Risk 

	≥3 points
	High Risk ~75%
	
	

	1 or 2 points
	Intermediate ~20%
	
	3.5%

	0 points
	Low Risk 3%
	
	0.5%


The 3-month incidence of DVT with negative D-dimer and low Wells score is 0.5%, and  3.5% with negative D-dimer and intermediate Wells score.
· Does this patient have deep vein thrombosis? Wells PS, Owen C, Doucette S, Fergusson D, Tran H. JAMA. 2006 Jan 11;295(2):199-207. Review. 

· Diagnosis and treatment of deep-vein thrombosis. Scarvelis D, Wells PS. CMAJ. 2006 Oct 24;175(9):1087-92. Review. Erratum in: CMAJ. 2007 Nov 20;177(11):1392. 

· Evaluation of D-dimer in the diagnosis of suspected deep-vein thrombosis. Wells PS, Anderson DR, Rodger M, Forgie M, Kearon C, Dreyer J, Kovacs G, Mitchell M, Lewandowski B, Kovacs MJ. N Engl J Med. 2003 Sep 25;349(13):1227-35. 

GI 

Appendicitis

Appendicitis: MANTRELS Score

	M
	Migration of pain from umbilicus to right lower quadrant
	1

	A
	Anorexia
	1

	N
	Nausea or vomitting
	1

	T
	Tender right lower quadrant
	2

	R
	Rebound tenderness
	1

	E
	Elevated temprature
	1

	L
	Leukocytosis
	2

	S
	Shift of WBC to the left (increased neutrophils)
	1


The two most important factors, tenderness in the right lower quadrant and leukocytosis, are assigned two points, and the six other factors are assigned one point each, for a possible total score of ten points. A score above 6 indicates a probable appendicitis.


Pancreatitis

Ranson’s Criteria for Pancreatitis Mortality

	On Admission:
	

	Age >55
	1

	WBC > 16 
	1

	Glucose > 200 (>10 SI)
	1

	LDH > 350
	1

	AST > 250
	1

	48 Hours after admission:
	

	HCT drop >10%
	1

	BUN increase >5 (>1.79 SI)
	1

	Calcium <8 (<2 SI)
	1

	Arterial p02 < 60
	1

	Base deficit (24 - HCO3) > 4
	1

	Fluid > 6L 
	1


A score of < 2 is associated with 1% mortality, 3-4, 15% mortality, 5-6, 40% mortality and > 7, 100% mortality.


TRAUMA 

Minor Head Injury

Indications for CT of the head after minor head injury:

	 New Orleans Criteria
	 Canadian CT Head Rule
	NEXUS2

	Headache 
	Glasgow Coma Score < 15 at 3 hours post injury
	evidence of significant skull fracture 

	Emesis
	Possible open or depressed scull fracture
	scalp haematoma 

	Age over 60 
	Any sign of basal skull fracture
	neurologic deficit 

	Drug or ETOH intoxication
	2 or more episodes of vomiting after the injury
	altered level of alertness 

	Seizure
	Patient older than 65
	abnormal behaviour 

	Trauma visible above clavicles 
	 
	coagulopathy 

	
	Amnesia for events 30 minutes prior to injury
	persistent vomiting 

	Short Term Memory Deficits
	Mechanism of injury was a dangerous activity or event
	age 65 or more

	
	 
	


New Orleans criteria identified all patients with intracranial injury on CT after minor head injury in patients with loss of consciousness and a GCS 15.

Canadian CT head rule identified all patients with significant intracranial injury in patients with minor head injury and loss of consciousness.  

NEXUS2  criteria identified patients with significant intracranial injury and minor head injury and a GCS of 13-15.

C-Spine

Indications for plain radiographs of the cervical spine after blunt trauma:

	NEXUS

	Canadian C-spine Rule


	Midline c-spine tenderness
	Midline c-spine tenderness

	Abnormal level of alertness
	GCS <15

	Focal neurologic deficits
	Paresthesias of extremities

	Evidence of intoxication
	Age ≥65 years

	Painful distracting injury
	Delayed onset of neck pain

	
	Dangerous mechanism

· fall from elevation ≥ 3 feet / 5 stairs

· axial load to head, e.g. diving

· MVC high speed (>100km/hr), rollover, ejection

· motorized recreational vehicles

· bicycle struck or collision

· pushed into oncoming traffic

· hit by bus / large truck

· hit by high speed vehicle

	
	Never ambulatory since trauma 

	
	Not in sitting position in ED

	
	Unable to actively rotate neck 45° to the left and right


Knee
Indications for plain radiographs of the knee after acute injury:

	Pittsburgh

	Ottawa Knee


	Fall or blunt trauma
	Tenderness of patella

	plus
	Tenderness at head of fibula

	Inability to ambulate 
	Inability to flex 90 degrees

	or age (younger than 12 or older than 50 years)
	Inability to bear weight both immediately and in the emergency department for 4 steps (regardless of limping)

	 
	Age ≥65 years 
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 Stiell IG, Greenberg GH, Wells GA, McDowell I, Cwinn AA, Smith NA, et al. Prospective validation of a decision rule for the use of radiography in acute knee injuries JAMA. 1996;275:611-5.

Ankle & Midfoot

Ottawa Ankle & Foot Rule

	
	Ankle x-ray indicated if there is pain in malleolar zone 
	Foot x-ray indicated if there is pain in midfoot 

	                              Plus any of the following:

	Bone Tenderness

                                     
	 Posterior edge or tip of lateral malleolus
	Navicular bone

	
	Posterior edge or tip of medial malleolus
	Base of 5th metatarsal

	
	Inability to bear weight both immediately and in the ED
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BURNS

Parkland Formula for Burns
Fluid for first 24 hours (ml) = 4 X  Patient's weight in kg X %Body surface area (BSA)
The first half of this amount is delivered in the first 8 hours, and the remaining half is delivered  over the next 16 hours.
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RULE of 9s

Body Surface Area Calculation
Head and each arm = 9%
Back and chest each = 18%
Each leg = 18%
Perineum = 1% 
* In children, the head is 18% and the legs are 14% each.

Systemic Diseases
Syncope

San Francisco Syncope Rule to Predict Serious Outcomes
	C
	History of CHF

	H
	Hematocrit < 30%

	E
	Abnormal ECG

	S
	Shortness of breath

	S
	Initial Systolic BP <90


The presence of one or more of the criteria is associated with  high risk for serious outcome, including death, myocardial infarction, arrhythmia, pulmonary embolism, stroke, subarachnoid hemorrhage, significant hemorrhage, or any condition causing a return ED visit and admission.

FEVER

Infective Endocarditis
Duke Criteria  

	Major criteria 


	  Positive blood culture for IE


	    Typical microorganism consistent with IE from two separate blood cultures* as noted below:


	       Streptoccocus bovis, Viridans streptococci, HACEK group, or 


	       Community-acquired Staphyloccocus aureus or enterococci in the absence of a primary focus, or 


	    Microorganisms consistent with IE from persistently positive blood cultures defined as:


	       At least two positive cultures of blood samples drawn >12 h apart, or 


	       All of three or a majority of four or more separate blood cultures (with first and last sample drawn at least 12 h apart)


	  Evidence of echocardiographic involvement


	    Positive echocardiogram for IE defined as:


	       Oscillating intracardiac mass on valve or supporting structures, in the path of regurgitant jets, or on implanted material in the absence of an alternative anatomic explanation, or 


	       Abscess, or 


	       New partial dehiscence of prosthetic valve


	    New valvular regurgitation (worsening or changing of preexisting murmur not sufficient)


	Minor criteria 


	  Predisposition: predisposing heart condition or injection drug use


	  Fever: temperature >38°C


	  Vascular phenomena: major arterial emboli, septic pulmonary conjunctival hemorrhages, and Janeway lesions


	  Immunologic phhenomena: glomerulonephritis, Osler nodes, Roth spots, and rheumatoid fever


	  Microbiologic evidence: positive blood culture but does not meet a major criterion as noted in Table 145-4* or serologic evidence of active infection with organism consistent with IE


	  Echocardiographic findings: consistent with IE but do not meet a major criterion as noted in Table 145-4 



	
	*Excludes single positive cultures for coagulase-negative staphylococci and organisms that do not cause IE.

Abbreviations: HACEK = Haemophilus, Actinobacillus, Cardiobacterium, Eikenella, and Kingella; IE = infective endocarditis.

Source: From Durack et al.19 



	


Febrile Infants
The Rochester criteria 
	Nontoxic appearance, previously healthy, born full-term

	No current antibiotic use

	No evidence of skin, ear, soft tissue, joint or bone infection

	Parents reliable and compliance with 24 hour followup likely

	WBC count 5,000 to 15,000 with <= 1,500 band forms per µL

	WBC count in spun urine sediment <= 10 per high power field

	WBC count in stool <= 5 per high power field, if diarrhea present


The presence of all of the above identify febrile infants 1-3 months of age who are at low risk for serious bacterial infection and who can be managed as outpatients, without necessity of hospitalization.  In the original study, < 1% of the infants listed as low risk had a serious infection and none had bacteremia. In those who were high risk (did not meet all of these criteria), 25% had a serious infection and 10% had bacteremia.

Infants 0-3months managed by these criteria usually 

(1) have cultures of blood, urine, CSF and possibly stool taken, and

(2) receive an intramuscular injection of ceftriaxone empirically.

 

Febrile neonates < 1 month of age

(1) should undergo a full septic workup

(2) receive parenteral antibiotics pending the results of cultures and observation in the hospital.

 

Nontoxic infants 3-36 months of age with fever (temperature > 39°C) or WBC > 15,000 per µL should be cultured, receive administration of empirical ceftriaxone, and be followed up at 24 hours. 

Reculture of blood and CSF with hospital admission for parenteral antibiotics are given if:

(1) bacteremic and still febrile or appear ill

(2) blood cultures are positive for Hemophilus influenzae or Neisseria meningitidis.

Dagan R, Powell KR, et al. Identification of infants unlikely to have serious bacterial infection although hospitalized for suspected sepsis. J Pediatr. 1985; 107: 855-860.

Talan DA. Infectious disease issues in the emergency department. Clin Infect Dis. 1996; 23: 1-14

Kawasaki Syndrome
	Fever for at least 5 days: Fever is typically high-spiking with fevers >= 40°C (104°F).

	At least 4 of the following 5 signs: 
	Bilateral conjunctival injection

	
	Changes in oral mucosa: strawberry tongue; erythema of the pharynx; erythematous, dry and fissured lips

	
	 Changes in hands and feet: redness and swelling in the acute phase; periungual desquamation in the subacute phase

	
	 Rash, primarily on the trunk: maculopapular, scarlatiniform or erythema multiforme; not vesicular

	
	 Cervical lymphadenopathy: often node diameter > 1.5 cm

	No other explanation for disease process


  

Clinical Phases:

(1) acute febrile (1-2 weeks): fever plus other acute features; myocarditis; pleural effusion

(2) subacute (until 30 days after onset): fever resolution; possible persistence of conjunctival injection and irritability; desquamation of fingers and toes; thrombocytosis; coronary arteritis; risk of sudden death.

(3) convalescent (6-8 weeks after onset of illness): all clinical signs of illness resolved; lasts until the erythrocyte sedimentation rate normalizes
American Heart Association Committee on Rheumatic Fever, Endocarditis, and Kawasaki Disease. Diagnostic guidelines for Kawasaki disease. AJDC. 1990; 144: 1220-1219
Rowley AH, Shulman ST. Kawasaki Syndrome. Clin Micro Rev. 1998; 11: 405-414. 


 Hypertension   
	Category
	Systolic Blood Pressure, mm Hg
	Diastolic Pressure in mm Hg

	normal
	< 130
	< 85

	high normal
	130-139
	85-89

	hypertension, stage 1 (mild)
	140-159
	90-99

	hypertension, stage 2 (moderate)
	160-179
	100-109

	hypertension, stage 3 (severe)
	180-209
	110-119

	hypertension, stage 4 (very severe)
	>= 210
	>= 120


 

	Organ System
	Manifestation

	cardiac
	clinical, electrocardiographic or radiologic evidence of coronary artery disease

	 
	left ventricular hypertrophy or "strain" by electrocardiography, or left ventricular hypertrophy by echocardiography

	 
	left ventricular dysfunction or cardiac failure

	cerebrovascular
	transient ischemic attack 

	 
	stroke

	peripheral vascular
	absence of 1 or more major pulses in extremities (except dorsalis pedis), with or without intermittent claudication

	 
	aneurysm

	renal
	serum creatinine >= 130 µmol/L (1.5 mg/dL)

	 
	proteinuria 1+ or greater

	 
	microalbuminuria

	retinopathy
	hemorrhages with or without papilledema

	 
	exudates with or without papilledema


 

	Systolic Blood Pressure, mm Hg
	Diastolic Pressure in mm Hg
	Follow-up Recommended

	< 130
	< 85
	recheck in 2 years

	130-139
	85-89
	recheck in 1 year

	140-159
	90-99
	confirm within 2 months

	160-179
	100-109
	evaluate or refer to source of care within 1 month

	180-209
	110-119
	evaluate or refer to source of care within 1 week

	>= 210
	>= 120
	evaluate or refer to source of care immediately


 

Joint National Committee on Detection, Evaluation and Treatment of High Blood Pressure. The fifth report of the Joint National Committee on detection, evaluation, and treatment of high blood pressure (JNC V). Arch Intern Med. 1993; 153: 154-183.

Zachariah PK, Sheps SG. Chapter 60: Cardiovascular manifestations of hypertension. A. Diagnosis. pages 1776-1798 (page 1778). IN: Giuliani ER, Gersh BJ, et al. (editors). Mayo Clinic Practice of Cardiology, Third Edition. Mosby. 1996.
 
Morbidity & Mortality Scores

APGAR

	Activity/tone
	Active +2
	Some Extremity Flexion +1 
	Limp +0

	Pulse
	>100 BPM +2
	<100 BPM +1
	Absent +0

	Grimace
	Sneeze/Cough +2
	Grimace +1
	None +0

	Appearance/Color
	All Pink +2
	Blue Extremities, Pink Body +1
	Blue/Pale +0

	Respirations
	Good/Crying +2
	Irregular/Slow +1
	Absent +0


The Apgar score is used to determine which neonates require medical intervention or resuscitation.  It is generally done at one and five minutes after birth, and may be repeated later if the score is and remains low. Scores 3 and below are generally regarded as critically low, 4 to 6 fairly low, and 7 to 10 generally normal.

CPR futility

Medical Arrest

Indications to stop Resuscitation in normothermic adults (all must be met)

	Remain pulseless during 10 minute of ACLS

	Initial rhythm not shockable

	Unwitnessed arrest


It is acceptable to stop resuscitation efforts in the setting of an unwitnessed ventricular fibrillation/tachycardic arrest, in patients who remain pulseless after 10 minutes of CPR.


Traumatic Arrest

There are currently no adequately sensitive, validated guidelines for determining futility of resuscitation in trauma patients.  A small but significant number of patients meet previously published guidelines for termination of resuscitation, 
  but in recent studies have been shown to have survivable injuries, such as pericardial tamponade, tension pneumothorax, airway obstruction or severe hypovolemia.
 

SEPSIS in ED
Mortality in Adult ED Patients with Sepsis (MEDS)
	Terminal Illness
	Metastatic cancer or chronic illness with >50% likelihood of fatality within 28 days
	6

	Tachypnea/hypoxia
	Respiratory rate >20 or Pulse Oximetry <90%
	3

	Septic Shock
	Sepsis plus a systolic blood pressure <90 mm Hg despite a 20–30 ml/kg fluid bolus
	3

	Platelet count <150 000/mm3
	
	3

	Age >65 years
	
	3

	Lower respiratory tract infection
	Based on clinical findings
	2

	Nursing home resident
	
	2

	Altered mental state
	Glasgow coma score <15
	2

	     Total possible score:         24            

    


The risk of death according to the MEDS score is very low (0–4), low (5–7), moderate (8–12), high (12–15) and very high (>15)

Modified Early Warning Score 
	Points:
	3
	2
	1
	0
	1
	2
	3

	Heart Rate
	
	<40
	41-50
	51-100
	101-110
	111-129
	>130

	Respiratory Rate
	
	<9
	
	9-14
	15-20
	21-29
	>30

	Systolic BP
	<70
	71-80
	80-100
	101-199
	
	>200
	

	Temperature
	
	<35
	
	35-38.4
	
	>38.5
	

	Level of Consciousness 

AVPU score
	
	
	
	Alert
	Reacts to Verbal
	Reacts to Pain
	Unresponsive


A MEW score greater than 5 is associated with an increased risk of death and indicates a need for ICU admission.
 

	APACHE-II 
	   Points

	Chronic organ insufficiency or immuno-compromise?
	Yes
	5
	

	
	Yes & emergent post-op
	5
	

	
	Yes & elective post-op
	2
	

	Creatinine
	With Acute Renal Failure
	<0.6
	4
	

	
	
	0.6-1.4
	0
	

	
	
	1.5-1.9
	4
	

	
	
	2.0-3.4
	6
	

	
	
	>3.5
	8
	

	
	Without ARF
	<0.6
	2
	

	
	
	0.6-1.4
	0
	

	
	
	1.5-1.9
	2
	

	
	
	2.0-3.4
	3
	

	
	
	>3.5
	4
	

	Age
	<44
	0
	

	
	45-54
	2
	

	
	55-64
	3
	

	
	65-74
	5
	

	
	> 75 years
	6
	

	Temperature (rectal)
	< 29.9c
	4
	

	
	30-31.9c
	3
	

	
	32-33.9c
	2
	

	
	34-35.9c
	1
	

	
	36-38.4c
	0
	

	
	38.5-40.9c
	1
	

	
	39-40.9c
	3
	

	
	>40c
	4
	

	Mean Arterial Pressure
	<49
	4
	

	
	50-69
	2
	

	
	70-109
	0
	

	
	110-129
	3
	

	
	>130
	4
	

	Heart Rate
	<39
	4
	

	
	40-54
	3
	

	
	55-69
	2
	

	
	70-109
	0
	

	
	110-139
	2
	

	
	140-179
	3
	

	
	>180
	4
	

	Respiratory Rate
	<5
	4
	

	
	6-9
	2
	

	
	10-11
	1
	

	
	12-24
	0
	

	
	25-34
	1
	

	
	35-49
	3
	

	
	>50
	4
	

	Sodium
	>180
	4
	

	
	161 – 180
	3
	

	
	156 – 160
	2
	

	
	151 – 155
	1
	

	
	130 – 150
	0
	

	
	120 – 129
	2
	

	
	110 – 119
	3
	

	
	< 110
	4
	

	Potassium
	>7.0
	4
	

	
	6.1 – 7.0
	3
	

	
	5.6 – 6.0
	1
	

	
	3.5 – 5.5
	0
	

	
	3.0 – 3.4
	1
	

	
	2.5 – 2.9
	2
	

	
	< 2.5
	4
	

	Hematocrit
	>60
	4
	

	
	51 – 60
	2
	

	
	47 – 50
	1
	

	
	30 – 46
	0
	

	
	20 – 29
	2
	

	
	<20
	4
	

	WBC 
	>40, 000
	4
	

	
	20 - 40,000
	2
	

	
	15 - 20,000
	1
	

	
	3 -15,000
	0
	

	
	1 – 3,000
	2
	

	
	< 1,000
	4
	

	GCS
	3
	4
	

	
	4 – 6
	3
	

	
	7 – 9
	2
	

	
	10 – 12
	1
	

	
	13 - 15
	0
	

	PaO2 
	< 55
	4
	

	
	55-60
	3
	

	
	61-70
	1
	

	
	>70
	0
	

	arterial pH
	>= 7.70
	4
	 

	
	7.60 – 7.69
	3
	

	
	7.51 – 7.59
	1
	

	
	7.33 – 7.50
	0
	

	
	7.25 – 7.32
	2
	

	
	7.15 – 7.24
	3
	

	
	< 7.15
	4
	


The Apache II Score provides an estimate of ICU mortality using least favorable values from the initial 24 hours in the ICU.  For each 5 point increase in Apache II score, there is a significant increase in mortality.  Patients with a score of 0-4, have a <2% mortality rate, and patients with a score of >40 have a mortality rate >80%.

Champion HR, Sacco WJ, et al. Trauma score. Crit Care Med. 1981; 9:672-676.
Wilberger JE. The multiply injured patient. page 15.9. IN: Rengarchy SS, Wilkins RH. Principles of Neurosurgery. Wolfe. 1994.
Brain Death Criteria

	Clinical
	Diagnostic

	Cerebral unresponsiveness
	Absent pupillary reflexes

	Reversible conditions excluded
	Absent corneal reflexes

	Body temperature > 32.2ºC
	Absent vestibuloocular reflexes

	Cause established
	Absent gag reflex

	Recovery excluded
	Absent bronchial reflexes

	EEG - Isoelectric
	Cerebral blood flow - Absent


Brain death is considered in the presence of coma, central apnea, and areflexia. Clinical evaluation is conducted over a period of time and confirmed by ancillary testing. Testing most commonly includes EEG or cerebral blood flow studies. Cerebral blood flow can be evaluated by angiography or by radioisotope studies

Reversible Conditions Manifesting as Coma

	Intoxication


	Hypothermia


	Shock


	Endocrine coma


	Metabolic coma


	Neuromuscular block


	Sedative-induced coma


	Analgesic-induced coma



	


Other

Ramsey Sedation Score

  
Sedative Agent Monitoring: Ramsay Score

	Level
	Patient Response

	

	1
	Anxious, agitated, or restless

	2
	Cooperative, oriented, tranquil

	3
	Quiet, responds to verbal commands

	4
	Asleep, brisk response to forehead tap or loud verbal stimulus

	5
	Asleep, sluggish response to forehead tap or loud verbal stimulus

	6
	Unresponsive, comatose


Components of the ideal sedation scale. As is so often the case, the goal and the reality are far apart, but the goals are laudable. B, Factors of importance and their weighted scores [ref]. Problems with such a list are evident. Thus anxiety, agitation, and restlessness may be associated with pain (relatively easy to address) or hypoxia

CAGE screening test for Problem Drinking

	  Have you ever felt the need to

	Cut down on drinking? 


	  Have you ever felt

	Annoyed by criticism of your drinking? 


	  Have you ever felt

	Guilty about your drinking? 


	  Have you ever taken a morning

	Eye opener? 


	Two "yes" answers are considered a positive screen. One "yes" answer should arouse a suspicion of alcohol abuse.
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Trauma Score
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