[~

o'l'e

&5) EM CASES SUMMARY

Episode 53 - The Stiell Sessions:
Clinical Decision Rules & Risk
Scales

With Dr. lan Stiell and Dr. Hans
Rosenberg

Prepared by Dr. Michael Kilian, edited by Dr. Anton
Helman,
December 2014

Clinical Decision Rules (CDRs):

There are hundreds of clinical decision rules and risk scales
published in the medical literature, some more widely adopted than
others. lan Stiell shares with us his views and experiences gained
from co-creating some of the most influential CDRs to date.

Criteria For Developing a CDR
In order to develop a useful clinical decision tool, a number of

criteria must be met. Firstly, the condition needs to be relatively
common. Rare conditions will not have the necessary volume of

data to generate high quality decision rules. In addition to being a
common complaint or illness, there must also be a perceived
inefficiency or clinical variability in practice with regards to the
workup of the patient. For example, the inefficiency can be an over-
use or under-use of a particular resource (imaging, blood tests etc.)
which, given a lack of evidence, physicians have different
approaches to. Lastly, the clinical question that leads to the
inefficiency needs to be answerable with only a handful of clinical
variables.

CDRs vs Risk Stratification Scales

More complex conditions such as CHF and COPD have a spectrum
of severity and acuity. Their management cannot be reduced to a
binary question, since multiple factors need to be taken into
consideration. This is in contradistinction to the Ottawa Ankle rule,
in which a binary question is asked - does this patient require an x-
ray or not? As a result, these complex conditions require risk
stratification scales (rather than CDRs), which estimate the risk of a
bad outcome. These scales can help physicians decide what the
appropriate management and disposition for the patient would be.

The Development of a CDR

Before CDRs can be safely applied in clinical practice they undergo a
rigorous development process. The four phases of development
include derivation, validation, implementation and studying the
barriers to adoption. Although the rule is derived and published in
the literature, it should not be used clinically until it has been
prospectively validated and shown to be effective.



How CDRs & Risk Scales Can Be Applied to Practice

Despite the rigorous development process that is involved in
refining the CDRs, there are some clinicians who are hesitant to
apply them in a clinical setting. Some clinicians feel that the rules
may be too complex or that they take too long to apply. However,
compared to the time it takes to organize and follow up on imaging
results, the use of CDRs can be more time efficient for both the
physician and the patient, and can improve the flow within a
department. Different institutions also have different cultures or
habits around investigating and treating a particular condition. This
variation is also seen between different health care systems,
especially when there are regional differences in the medico-legal
environment or funding model. There are some clinicians who
believe that their clinical experience is more accurate than clinical
decision rules and might place more value on gestalt. Gestalt and
experience are valuable and should be used to think critically about
our patients. However, what makes emergency medicine
challenging is that we rarely get feedback on the patient’s clinical
course after they have visited the ED. Therefore, no matter how
much clinical experience one has, the diagnostic loop is rarely
closed as the patient will either follow up with their primary care
provider or seen another emergency physician if the problem does
not resolve.

When considering whether to apply a clinical decision rule, it is
important to consider several factors. Most importantly, you must
evaluate whether the rule you want to use applies to your patient.
To answer this question it's important to know the inclusion and
exclusion criteria that were used to develop this rule (inclusion and
exclusion criteria are provided below along with their respective

CDRs). Secondly, you must consider what information the rule will
give you. There are both one-way rules and two-way rules. The PERC
rule is an example of a one-way rule. It is designed to rule out a
pulmonary embolism in your patient. If the PERC rule is positive it
simply means you cannot confidently rule out a PE, but a positive
result should not guide your clinical decision-making. The Ottawa
Ankle Rule is an example of a two-way rule. Applying it will either
direct you to order an x-ray or not order an x-ray.

Below you will find common CDRs and risk stratification tools
developed by the research group in Ottawa. We encourage you to
become familiar with the inclusion and exclusion criteria. Next time
you see a patient, ask yourself whether the rule you are about to
apply has been studied in the same population.



The Ottawa Ankle Rules:

OTTAWA
ANKLE RULES

for Ankle Injury Radiography
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Application: A two-way rule to help the physician determine
whether a patient with an ankle or foot injury requires an x-ray.

Sensitivity for malleolar fractures: 100%
Sensitivity for midfoot fractures: 100%

Inclusion Criteria:

1.

Adult patient *note that the Ottawa Ankle rules have been
validated in Pediatrics

Any mechanism of blunt ankle injury (including twisting, falls
and direct blows)

Exclusion Criteria:
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Age <18

Pregnant

Isolated skin injury

Injury older than 10 days

Returning for reassessment of same injury

Referred from outpatient clinic with existing radiographs



Canadian C-Spine Rule: Application: A two-way rule to help the physician determine
whether a patient with blunt head or neck trauma requires imaging
of the C-Spine.

Sensitivity for clinically important C-Spine injury: 100%
Specificity for clinically important C-Spine injury: 42.5%

. Any High-Risk Factor Which Fule Not Appcable I

Mandates Radiography? o Inclusion Criteria:
- ::m.:?.. 1. Adult patient
or - o arlysis 2. Acute blunt trauma to the head or neck
Dnagerems mockaseas ok 3. Alert (GCS 15)
4. Stable (normal vital signs with SBP>90 mmHg and RR 10-
24/min)
5. Neck pain
2. Any Low-Risk Factor Which Allows 6. If no neck then all the following:
Safe Assessment of Range of Motion? N a. Visible injury above clavicle
Simple rearend MVC** b. Had not been ambulatory
mw%m,,“n c.  Dangerous mechanism of injury

Ambulatory at any time
or

Delayed onset of neck pain***
or

Absence of midline c-spine tenderness
- Isolated minor injuries (laceration)
Grossly abnormal vital signs
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- fall from elevation > 3 feet / 5 stairs N
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: 7.
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Exclusion Criteria:
Age <16
GCS <15

Presenting with acute paralysis

Known vertebral disease
. Return for reassessment of same injury
0. Pregnant

** Simple Rearend MVC Excludes:
- pushed into oncoming traffic
- hit by bus / large truck

No Radiography W g s e

= Delayed:
- L. not immediate onset of neck pain




Canadian CT Head Rule:

GCanadian CT Head Rule

CT head is only required for minor head injury patients
with any one of these findings:

High Risk (for Neurological Intervention)

GCS score < 15 at 2 hrs after injury
Suspected open or depressed skull fracture
Any sign of basal skull fracture*

Vomiting > 2 episodes

Age = 65 years

mhonh

Medium Risk (for Brain Injury on CT)

6. Amnesia before impact = 30 min
7. Dangerous mechanism ** (pedestrian,
occupant ejected, fall from elevation)

*Signs of Basal Skull Fracture

- hemotympanum, ‘racoon’ eyes, CSF otorrhea/ Rule Not Applicable If:

rhinorrhea, Battle’s sign - Non-trauma cases

-GCS <13
**Dangerous Mechanism - Age < 16 years
- Coumadin or bleeding disorder

- pedestrian struck by vehicle - Obvious open skull fracture

- occupant ejected from motor vehicle
- fall from elevation = 3 feet or 5 stairs

Stiell IG, et al. The Canadian CT Head Rule for Patients with Minor Head Injury. Lancet 2001;357:1391-96.

Application: A two- way rule to help physicians determine whether
a patient presenting with a minor head injury requires CT imaging of
the head.

Sensitivity: The five high risk factors have 100% sensitivity for
predicting neurological intervention. All seven factors in the rule
have a sensitivity of 98.4% for predicting clinically important brain
injury.

Specificity: The high risk factors have 68.7% specificity for predicting
neurological intervention All seven factors in the rule have a
specificity of 49.6% for predicting clinically important brain injury.

Inclusion Criteria:
1. Blunt trauma to the head resulting in witnessed loss of
consciousness, definite amnesia or witnessed disorientation
2. Initial ED GCS >13
3. Injury occurred within 24 hours

Exclusion Criteria:
1. Age <16 years old
2. Minimal head injury (no LOC, amnesia or disorientation)
3. No clear history of trauma as primary event
4. Obvious penetrating skull injury or depressed skull fracture
5. Acute focal neurological deficit
6. Unstable vital signs associated with major trauma
7. Seizure before assessment in ED
8. Bleeding disorder or use of oral anticoagulants
9. Return for assessment of same head injury
10. Pregnant



Ottawa Knee Rule:

OTTAWA

KNEE RULE l@«

For Knee Injury Radiography

A) Patella

B) Head of fibula

\

Stiell IG, Greenberg GH, Wells GA, McDowell I, Cwinn AA, Smith NA, Cacciotti TF, Sivilotti MLA.

A knee x-ray series is only required for knee injury patients with any of these
findings:

1. age 55 or older
OR

2. isolated tenderness of patella (no bone tenderness of knee other than patella)
OR

3. tenderness of head of fibula

OR
. inability to flex to 90°
OR
. inability to bear weight both immediately and in the emergency department
for 4 steps (unable to transfer weight twice onto each lower limb regardless of

limping)

of a decision rule for the use of radiography in acute knee injuries. JAMA 1996; 275:611-615.

© Ottawa Health Research Institute

Application: A two- way rule to help physicians determine whether
a patient presenting with an acute knee injury requires radiography.

Sensitivity for knee fractures: 100%
Specificity for knee fractures: 54%

Inclusion Criteria:
1. Adult patients
2. Blunt knee injury of any mechanism
3. Knee defined as: patella, head and neck of the fibula,
proximal 8cm of the tibia and distal 8cm of the femur

Exclusion Criteria:

1. Age<18
2. Pregnant
3. Isolated injury of the skin without underlying soft-tissue or

bone involvement

4. Referred with radiographs

5. Sustained injury > 7 days ago

6. Returned for reassessment of the same injury
7. ALOC

8. Paraplegic

9.

Multiple trauma



The Ottawa COPD Risk Scale:

Clinical

Risk categories for patient in acute COPD

Table 7: Clinical variables contributing to preliminary Ottawa COPD Risk
Scale to identify patients with COPD seen in the emergency department
who are at high risk of a serious adverse event

Variable Points
History

Coronary bypass graft 1
Peripheral vascular disease intervention 1
Intubation for respiratory distress 2
Examination

Heart rate on arrival in ED > 110/min 2
Too ill to do walk test after treatment in ED 2

(Sa02 < 90% or heart rate > 120/min)
Investigations

Acute ischemic changes on ECG

Pulmonary congestion evident on chest radiography
Hemoglobin < 100 g/L

Urea > 12 mmol/L

Serum CO; > 35 mmol/L

A s w e N

Total score (possible range 0-16)

Note: COPD = chronic obstructive pulmonary disease, ECG = electrocardiogram,
ED = emergency department, Sao; = arterial oxygen saturation.

variables in the Ottawa COPD Risk Scale

Table 8: Risk categories for a serious adverse event in patients with acute
exacerbation of COPD seen in the emergency department

Total score Risk of adverse event, % Risk category
0 2.2 Low

1 4.0 Medium
2 7.2 Medium
3 12,5 High

4 20.9 High

5 329 Very high
6 47.5 Very high
7 62.6 Very high
8 75.6 Very high
9 NA Very high
10 91.4 Very high
> 10 NA Very high

Note: COPD = chronic obstructive pulmonary disease, NA = not applicable (no patient had a
score of 9 or >10).

exacerbation

Application: This is a risk stratification tool which provides
physicians with a risk estimate of short-term serious adverse events
for patients presenting to the ED with a COPD exacerbation. It can
help the physician make an evidence-based decision regarding
admission or discharge of the patient.

Inclusion Criteria:

1.
2.

Age> 50 years
Presenting with COPD exacerbation, defined as:

a. Increase in at least 2 of 3 specified symptoms
(breathlessness, sputum volume, sputum
purulence)

COPD has been previously diagnosed or diagnosed in the
ED on the basis of a Tyear history of chronic dyspnea or
cough with sputum production.

> 15 pack year smoking history

Prior or current evidence of airflow obstruction

Exclusion Criteria: (Patients too unwell to be discharged)

© N AW

Resting O2 Sat <85%

Heart Rate > 130bpm/min

SBP <85 mm Hg

Confusion, disorientation or severe dementia
Ischemic chest pain requiring treatment on arrival
Acute ST elevation on ECG on arrival

Arrival from nursing home or chronic care facility
Death from chronic illness expected within weeks



The Ottawa Heart Failure Risk Scale:

Ottawa Heart Failure Risk Scale

ltems Points
1. History
a) Stroke or TIA 1
b) Intubation for respiratory distress 2
2. Examination
a) Heart rate on ED arrival > 110 2
b) Sa0, < 90% on arrival 1
c) Heart rate > 110 during 3-minute walk test 1
(or too ill to perform walk test)
3. Investigations
a) ECG has acute ischemic changes 2
b) Urea > 12 mmol/L 1
c) Serum CO, > 35 mmol/L 2
d) Troponin | or T elevated to Ml level 2
e) NT-proBNP > 5,000 ng/L 1

Total Score (0 - 15): _

Heart Failure Risk Categories for Serious Adverse Events

Total Score Risk Category
0 2.8% Low
1 5.1% Medium
2 9.2% Medium

High

Application: This is a risk stratification tool which provides
physicians with a risk estimate of short-term serious adverse events
for patients presenting to the ED with acute shortness of breath
secondary to heart failure. It can help the physician make an
evidence-based decision regarding admission or discharge of the
patient.

The score above was developed in the derivation phase. During the
validation phase the score was reduced to 5 variables. Although the
risk stratification for the variables is not yet published our experts
have shared the variables with our audience.

Validated CHF variables (unpublished as of November
2014):
1. IV Nitrate use
Troponin at 5x upper reference
High PCO2
High Urea or Cr
Failing walk test
a. 02<90 or HR>110 at rest
b. Too sick to walk
C.  Unable to walk for 3min after standing

Uk W



Inclusion Criteria:

1.
2.

Age > 50
Presenting with acute SOB secondary to an exacerbation of
chronic heart failure or new-onset heart failure
The diagnosis of heart failure was defined as:
a. Appropriate symptoms (shortness of breath or
fatigue)
b. Clinical signs of fluid retention (pulmonary or
peripheral
C. Presence of an underlying abnormality of cardiac
structure or function
d. |If there was doubt about etiology, a beneficial
response to treatment (ie, diuresis) was included.

Exclusion Criteria: (Patients too unwell to be discharged)

1.
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Resting O2 sat <85% on room air or after being on the usual
home O2 setting for 20min.

HR > 120bpm/min on arrival

SBP <85 mm Hg on arrival

Confusion, disorientation or dementia

Ischemic chest pain requiring nitrates on arrival

Acute ST-segment elevation on ECG on arrival

Death from chronic illness expected within weeks

Arrival from nursing home or chronic care facility




The Ottawa TIA Risk Score

ltems

Points

Clinical findings

First TIA (in lifetime)

Symptoms >10 min

History of carotid stenosis

Already on antiplatelet therapy

History of gait disturbance

History of unilateral weakness

History of vertigo

Initial triage diastolic blood pressure >110 mmHg
Dysarthria or aphasia (history or examination)
Investigations in emergency department
Atrial fibrillation on ECG

Infarction (new or old) on CT

Platelet count >400x10°/L

Glucose =15 mmol/L

Total score (-3 to 23)

—_ =W NN NN

—_
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CT indicates computed tomography; and TIA, transient ischemic attack.

Clinical Variables

Application: This is a risk stratification tool, which provides

physicians with an estimate of the risk that a patient presenting to

the ED with TIA will suffer a stroke within 7 days.

No. of Patients Sensitivity Specificity Estimated Probability of

Score (n=3899) (95% Cl) (95% ClI) Having Outcome, %
-3 1 1.0 0.0 0.01
-1 3 1.0 0.0 (0.0-0.0) 0.03

0 15 1.0 0.0 (0.0-0.0) 0.04

1 20 1.0 0.01 (0.0-0.01) 0.07

2 65 1.0 0.01 (0.01-0.01) 0.11

3 127 1.0 0.03 (0.02-0.03) 0.2

4 226 1.0 0.06 (0.05-0.07) 0.3

5 449 0.99 (0.97-1.0) 0.12 (0.11-0.13) 0.5

6 473 0.98 (0.94-1.0) 0.24 (0.22-0.25) 0.8

7 742 0.94 (0.89-0.99) 0.36 (0.35-0.38) 1.2

8 772 0.84 (0.76-0.92) 0.55 (0.54-0.57) 2.0

9 544 0.63 (0.53-0.73) 0.75 (0.74-0.76) 3.2

10 253 0.41 (0.30-0.51) 0.89 (0.88-0.90) 5.1

1 114 0.28 (0.18-0.37) 0.95 (0.95-0.96) 8.1

12 62 0.20 (0.11-0.28) 0.98 (0.98-0.98) 12.6

13 24 0.05 (0.0-0.09) 0.99 (0.99-1.0) 19.0

14 9 0.01(0.0-0.03) 1.0 (1.0-1.0) 27.6

Clindicates confidence interval; and TIA, transient ischemic attack.

Probability of TIA based on score

Inclusion Criteria:

1. Age>18
2. Diagnosed with a TIA in the ED by either the ED physician or
neurologist

Exclusion Criteria:
1. Patients who were diagnosed with a confirmed stroke
(neurological deficit present >24 hours)
2. Decreased LOC (GCS <15)
Documented other cause for deficit which was not a TIA
4. Presented >7 days following onset of most recent TIA and
treated with TPA for an acute stroke.
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