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About BEEM
BEEM is the Best Evidence in Emergency Medicine.
BEEM’s mission is to optimize patient care by promoting and encouraging the wide-spread adoption of evidence-based
medicine (EBM) in clinical practice. BEEM identifies the highest quality research, applies it to clinical guidelines, and shares it
with Emergency Medicine practitioners through its CME courses and online journal. BEEM also helps physicians develop a
deeper understanding of how research data is interpreted by offering training and workshops in Clinical Epidemiology.

Evidence Based Medicine (EBM)
EBM is a strategy for improving patient outcomes that promotes the deliberate and judicious use of modern, best evidence
in clinical decision making. It integrates clinical experiences with the best available medical research information. Although
research has always informed practice, EBM differs from traditional medicine in that it requires a much higher quality of
evidence than has previously been acceptable.
One of the basic principles of evidence-based medicine is that all evidence is not the same. Different types of clinical
evidence can be categorized and ranked according to their degree of freedom from the various biases that can distort
conclusions. A major achievement of EBM has been the development of systematic reviews and meta-analyses, methods by
which researchers identify multiple studies on a topic, separate the best ones, and critically analyze them to come up with a
summary of the best available evidence.

The Evidence Pyramid
Evidence-based healthcare
practitioners should be
familiar with this pyramid
when reading the literature,
applying evidence or
teaching students.

Strongest Evidence
Study Level Data
Subject Level Data

Clinical Practice Guidelines / Health Technology Assessment
Systematic Review Meta-Analysis
Randomized Controlled Trial
Controlled Clinical Study
Retrospective / Prospective Cohort
Case Report / Case Series
Expert Opinion

Weakest Evidence

Number Needed to Read (NNR)
Practicing evidence-based medicine means a career-long process of self-directed learning and updating of one’s knowledge
about diagnosis, prognosis, therapies, and other clinical issues. To do this effectively, practitioners need to be able to:
1. Efficiently search the current literature for relevant information, and;
2. Properly evaluate the quality of the evidence.
But, there is a vast body of literature, spread over many publications and many practitioners will have to read many articles
before finding something they can use.
To help provide direction, researchers and academics have developed a new index called Number Needed to Read or
NNR which is simply the number of papers from a particular publication that are needed to read before finding one that is
relevant and of sufficient quality to be incorporated into clinical practice.
The lower the number, the better the information source.
© 2019 Best Evidence in Emergency Medicine (BEEM) Inc. All Rights Reserved.
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BEEM and NNR = 1
BEEM’s primary activity involves knowledge translation where we search the literature and
evaluate it for relevance and quality so that Emergency Medicine practitioners don’t have to.
BEEM has developed a validated rating method for assessing relevance and it uses the tools
and techniques of Clinical Epidemiology to determine the quality of hundreds of studies.
BEEM publishes only the best of the evidence. That means that you only have to read one
BEEM article because all BEEM articles are EM relevant and contain evidence-based guidance
for clinical practice.
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BEEM has developed a proprietary process to accurately identify the best evidence. Thousands
of research articles from over 100 medical journals are constantly added to the database. BEEM
continuously searches for the latest articles related to Emergency Medicine. Articles meeting the inclusion criteria are
sorted by discipline and study design.
To assess relevance, BEEM uses its validated BEEM Raters program. Using only the study titles and conclusions, BEEM’s
international network of Emergency Physicians rate the selected articles for their relevance to clinical practice. Articles with a
median score of 5 or higher are selected for Critical Appraisal.
Our in-house team of clinical epidemiologists appraise each qualifying article to identify errors and sources of bias and
determine the validity of each study’s results. Articles and critical appraisals are then sent to select physicians with relevant
subspecialty expertise for consensus on clinical applicability.

Accessing BEEM Content
BEEM articles are currently available through our CME events or our online journal. BEEM also offers ClinEpi Review which
helps practitioners to better understand evidence-based medicine techniques and to evaluate research for themselves.
ClinEpi Review is available as a self-directed online video series or as a by-request group workshop.

beem.ca/events

beem.ca/journal

Accredited CME events in fun and
exotic destinations
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Journal
Article# 190305
March 1, 2019

Do patients with uncomplicated acute
rhinosinusitis benefit from antibiotic
treatment?
Suneel Upadhye, MD, MSc, FRCP
Clinical Associate Professor, Emergency Medicine, McMaster University, Hamilton, ON, Canada

Specialty
Infections
Topic
Sinusitis
Keywords
Acute sinusitis; antibiotics
(Abx); maxillary sinusitis;
rhinosinusitis

BEEM Bottom Line
Why is this study important?
Acute rhinosinusitis is an infection of the nasal passages and the paranasal sinuses, typically characterized by facial pain and
nasal discharge lasting < 4 weeks. Despite its mostly viral etiology, antibiotics (Abx) are often prescribed for this infection.
Whether or not Abx are prescribed, almost 1/2 of sufferers recover after 1 week and 2/3 recover after 2 weeks. This
systematic review examines the net benefit of Abx treatment for uncomplicated acute rhinosinusitis.
Which, if any, threats to validity are most likely to have an impact on the results and how?
The overall quality of the evidence was evaluated to be high, suggesting that additional research is unlikely to change the
results. However, the use of a fixed-effect model may have overinflated the precision of the effects. This is particularly
concerning given that the lower range of effect on the rate of cure was very close to 1 (indicating no difference between
groups). Also, many studies allowed the use of decongestants and analgesics, which may have distorted the true effect of
Abx.
How do the key results compare with the current evidence?
This review is the combination of 2 Cochrane Reviews with different results and differently diagnosed populations: one based
on clinical findings and the other based on imaging.1,2 As such, this update provides moderate to high-quality evidence that
adults with uncomplicated acute rhinosinusitis benefit from Abx. However, this benefit is relatively minor given the benign
nature of the disease and especially the adverse effects of Abx.
How should this study impact the care of ED patients?
Because of the potentially high number needed to treat (NNT), adverse effects and contribution to Abx resistance, Abx
should not be a first-choice treatment for adults with uncomplicated acute rhinosinusitis. The benefit of Abx for children or
for adults with severe sinusitis or suppressed immunity is unknown.

Study Summary
PubMed ID:

30198548

Article:

Lemiengre MB, van Driel ML, Merenstein D, et al. Antibiotics for acute rhinosinusitis in adults. Cochrane
Database Syst Rev. 2018 Sep 10;9:CD006089.

Design:

Systematic review and meta-analysis of randomized controlled trials (RCT).

Population:

Included: Adults (age unspecified) presenting to outpatient settings with uncomplicated acute rhinosinusitis.
Excluded: Recent Abx use; chronic ear, nose, and throat disease; sinus surgery; immune deficiency; study
medication allergy; pregnancy or lactation; unable to follow study protocol.

Intervention: Oral Abx.
Comparison: Placebo or nothing.
Outcomes:

Primary: Cure in adults with clinically diagnosed rhinosinusitis.
Secondary: Cure in adults with radiographic (X-ray) diagnosis; cure in adults with computed tomography (CT)
diagnosis; resolution of purulent secretion; general side effects; treatment failure.

© 2019 Best Evidence in Emergency Medicine (BEEM) Inc. All Rights Reserved.
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Article# 190305 Do patients with uncomplicated acute rhinosinusitis benefit from antibiotic treatment?
Key Results: N = 3,057 participants in 15 trials.
Sig.

Subgroup/Outcome

N/Studies

NNT/NNH* (95% CI)

Quality

I2

SS

Clinical diagnosis

11/1,687

NNT = 19 (10 to 205)

High

0%

SS

X-ray diagnosis

3/394

NNT = 10 (5 to 136)

Moderate

0%

SS

CT diagnosis

1/127

NNT = 4 (2 to 15)

Moderate

N/A

SS

Purulent secretion
resolved

3/660

NNT = 10 (6 to 35)

High

0%

SS

Adverse outcome

10/1,815

NNH = 8 (6 to 12)

High

16%

SS

Clinical failure

12/2,603

NNH = 19 (15 to 27)

High

21%

CI = confidence interval; I2 = inconsistency index (measure of statistical heterogeneity); N = number of patients; N/A = not applicable; NNH =
number needed to harm; Sig. = significance; SS = statistically significant.
*Because NNT (and NNH) refer to people the estimates have been rounded off to the next highest whole number. If the value ‘∞’ is included
in the CI, then there is no difference in outcomes between the intervention and control groups.

BEEM Critique
Risk of Bias Assessment
A1

A2

A3





1.

The research question is sensible and answerable.



2.

The search for studies included all languages, databases, abstracts, bibliographies, and
expert contact.







3.

The search for studies was unbiased and reproducible.







4.

The selection of studies was unbiased and reproducible.







5.

The data abstraction was unbiased (e.g., conducted independently by 2 researchers).







6.

The assessment of the quality of the primary studies was unbiased and reproducible.







7.

The quality of the primary studies is high.







8.

The methods used to combine the included primary studies were reported and valid.

X

X

X

9.

The outcomes are clinically relevant.







10.

The statistical heterogeneity of the primary outcome is low (< 25%).







A = appraiser.

Funding & Conflicts of Interest
Funding:

None.

Conflicts of
Interest:

None declared.

Potential Threats to Validity
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Chance:

The effect estimates in patients with acute rhinosinusitis confirmed by radiography range from close to no
effect to over twice the odds of cure.

Selection Bias:

The authors noted that they did not include cluster RCTs, but it is unknown if any studies were excluded
due to this reason either during abstract or full-text screening. There were too few studies to generate a
funnel plot; therefore, it is unknown if publication bias is present.

Measurement
Bias:

None detected.

Analysis Bias:

The authors did not provide a rationale for using a fixed-effect meta-analysis. This is more problematic for
outcomes of adverse events and clinical failure given that the heterogeneity was > 0.

Confounding:

The unrestricted use of co-interventions (e.g., decongestants and analgesics) in the majority of included
studies may have confounded the results. It was not reported if co-interventions were balanced in these
studies; therefore, the extent of the bias is unknown.

© 2019 Best Evidence in Emergency Medicine (BEEM) Inc. All Rights Reserved.
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CME Notes
Author Conclusions
“The potential benefit of antibiotics to treat acute rhinosinusitis diagnosed either clinically (low risk of bias, high-quality
evidence) or confirmed by imaging (low to unclear risk of bias, moderate-quality evidence) is marginal and needs to be
seen in the context of the risk of adverse effects. Considering antibiotic resistance, and the very low incidence of serious
complications, we conclude there is no place for antibiotics for people with uncomplicated acute rhinosinusitis. We could not
draw conclusions about children, people with suppressed immune systems, and those with severe sinusitis, because these
populations were not included in the available trials.”

Clinical Teaching Points
1. Rhinosinusitis is a more exact term than sinusitis since inflammation of the sinuses is unlikely without inflammation of the
nasal mucous membranes.
2. Symptoms include purulent nasal discharge, postnasal drip, sinus pain at palpation, unilateral facial pain, and maxillary
toothache.
3. Short-duration (< 1 week) sinus infections are mostly caused by viruses.
4. Blood tests and imaging are not routinely recommended in most countries;
5. Bacterial infections are rare (0.5–2%) and can also be self-limiting.
6. Serious complications (e.g., brain abscess) are rare. Diarrhea was common; OR 2.00 (95% CI: 1.41 to 2.85), NNH 13 (7
pooled trials).

EBM Teaching Points
Statistical vs. Clinical Significance: Whether there is a statistically significant difference between 2 or more groups is
dependent on the number of measurements, i.e. the sample size. Very large sample sizes such as from database studies will
often find small differences (Type 2 error) while small trials will often fail to find a difference (type 1 error). When a statistically
significant difference is found, it might not be clinically significant. In this review, there is a statistically significant benefit of
antibiotics for acute rhinosinusitis, the OR of 1.25 (95% CI: 1.02 to 1.54) suggests that this is barely significant (lower margin
95%, CI: 1.02). Furthermore, the NNT (19) is more than double than the NNH (8; NNH diarrhea 13), which means antibiotics
for acute rhinosinusitis are likely to cause more harm than good.

Footnotes
Appraisers
Bedard C; Worster A; Upadhye S.

Competing Interest Disclosure
Suneel Upadhye - No conflict of interest (ICMJE)

References
1. De Sutter AIM, Lemiengre MB, Merenstein D, et al. Antibiotics for clinically diagnosed acute rhinosinusitis in adults.
Cochrane Database of Systematic Reviews 2012, Issue 9. CD006089.
2. Ahovuo-Saloranta A, Rautakorpi UM, Borisenko OV, et al. Antibiotics for acute maxillary sinusitis in adults. Cochrane
Database of Systematic Reviews 2014, Issue 2. CD000243.
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Journal
Article# 190501
May 1, 2019

Does clopidogrel with aspirin compared to
aspirin alone given in the first 24 hours after
a high-risk transient ischemic attack or
minor ischemic stroke reduce recurrent
stroke and death?

Specialty
Neuro/Stroke
Topic
Ischemic Stroke
Keywords
Antiplatelet; aspirin (ASA);
clopidogrel; dual antiplatelet
therapy (DAPT); stroke;
transient ischemic attack (TIA)

Eddy S Lang, MDCM, CFPC (MU), CSPQ
Clinical & Academic Department Head, Emergency Medicine, University of Calgary and Alberta Health Services,
Calgary, AB, Canada
Suneel Upadhye, MD, FRCP, MSc
Associate Clinical Professor, Emergency Medicine, McMaster University, Hamilton, ON, Canada

BEEM Bottom Line
Why is this guideline and at least some of its recommendations important?
Following a minor stroke or high-risk transient ischemic attack (TIA), patients face an increased risk of recurrent ischemic
event. The dual antiplatelet therapy (DAPT) of aspirin (ASA) and clopidogrel appears to synergistically inhibit platelet aggregation. Hence DAPT might be much more effective at preventing recurrent stroke than either agent alone, although this is also
more likely to increase the risk of bleeding. Patients who have suffered a major or severely debilitating stroke are at high risk
of hemorrhage in that same area, so the potential harm of DAPT in this population will likely outweigh any benefit. Following
minor stroke or high-risk TIA; however, the benefits and harms of DAPT on the outcomes of death, non-fatal stroke, major
extracranial bleeding, functional ability, and quality of life have been the focus of intensive research.1,2
Which, if any, threats to validity or applicability are most likely to have an impact on the recommendations and
how?
There are no “fatal flaws” in the development of this guideline, and the significant inclusion of relevant patients is to be
commended. The applicability to emergency medicine (EM) practice could have been optimized by inclusion of emergency
physicians as authors or at least external review by major EM organizations.
How should this guideline, and specifically which recommendations should impact the care of ED patients?
If emergency physicians make a diagnosis of a minor stroke or TIA and a risk stratification score (ABCD2 or NIHSS) suggests
high risk, then initiating DAPT (ASA = 75–45 mg once daily and clopidogrel 300 mg loading dose then 75 mg once daily) is likely reasonable for up to 3 weeks. Expeditious follow-up is important to reassess harm reduction care. The maximum benefits
of DAPT are realized within first 10 days.

Study Summary
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PubMed ID:

30563885

Article:

Prasad K, Siemieniuk R, Hao Q, et al. Dual antiplatelet therapy with aspirin and clopidogrel for acute high
risk transient ischaemic attack and minor ischaemic stroke: a clinical practice guideline. BMJ. 2018 Dec
18;363:k5130.

Design:

Clinical Practice Guideline.

Population:

Patients (presumably all adults i.e., ≥ 18 years) presenting ≤ 3 days with non-cardioembolic minor ischemic
stroke or high-risk TIA.

Scope:

The benefits and harms of dual (ASA and clopidogrel) versus ASA therapy alone on the outcomes of death,
non-fatal stroke, major extracranial bleeding, functional ability, and quality of life.

© 2019 Best Evidence in Emergency Medicine (BEEM) Inc. All Rights Reserved.

Key Results: N = 8,014 patients.
Recommendation

Strength

Quality of Evidence

Start DAPT ≤ 24 hours of symptom onset (and after imaging to rule out
hemorrhage) if high-risk TIA or minor stroke.

Strong

High

Continue DAPT for 10 to 21 days then continue with aspirin alone.

Strong

High

Summary of Evidence

Level of Certainty

DAPT decreased all (ischemic and hemorrhagic) non-fatal recurrent stroke
(1.9% in first 90 days)

High

DAPT minimally improved functional disability (1.4%)

Moderate

DAPT increased extracranial bleeding (0.2–0.7%)

Moderate

No impact on all-cause mortality, MI or recurrent TIA

Moderate

BEEM Critique
Risk of Bias Assessment
A1

A2

A3

1.

The guideline development group includes all of the relevant stakeholders, including
patients.







2.

Systematic methods were used to search for evidence.







3.

The criteria for selecting the evidence are clearly described.







4.

The strengths and limitations of the body of evidence are clearly described (e.g., GRADE,
Cochrane, etc.).







5.

The health benefits, side effects, and risks were considered in formulating the
recommendations.







6.

There is an explicit approach linking the evidence to formulate the recommendations.







7.

Experts externally reviewed the guideline prior to its publication.

?

?

?

8.

The content of the guideline is free of influence by the views of the funding body.







9.

Competing interests of guideline development group members have been recorded and
managed.







10.

The strength and certainty of the key recommendations are clearly identified.







A = appraiser.

Funding & Conflicts of Interest
Funding:

None.

Conflicts of
Interest:

No panel member had any relevant financial conflicts of interest.

Potential Threats to Validity
Development:

The guideline appears transparent and reproducible. There was a wide representation of stakeholders
including patients but did not include emergency physicians or review by key EM organizations. This is
concerning given that emergency physicians might be the first and only physicians that patients see until
their scheduled follow-up.

Presentation:

The guideline is well organized with easy to find recommendations including a, “What you need to know”
box that summarizes the key recommendations at beginning of article.

Comprehensive: The information to inform decision-making is complete although the typical infographic created for Rapid
Recommendations was not included in this manuscript.
Clinical Validity: The recommendations are clinically sound and appropriate for the intended patients.

© 2019 Best Evidence in Emergency Medicine (BEEM) Inc. All Rights Reserved.
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Article# 190501 Does clopidogrel with aspirin compared to aspirin alone given in the first 24 hours after a high-risk
transient ischemic attack or minor ischemic stroke reduce recurrent stroke and death?

CME Notes
Clinical Teaching Points
1. Clopidogrel 300 mg loading dose and 75 mg with ASA 50 to 325 mg PO daily for 10 to 21 days.
2. Increased duration of dual therapy increases risk of bleeding but this is likely minimal.
3. ABCD2 score has been reported as having very low discrimination.

EBM Teaching Point
Rapid Recommendations - The Rapid Recommendations (RR) is a dissemination project of clinical practice guidelines
published in the BMJ. The published RRs are reserved for new practice-changing evidence and incorporate patient
representation along with the GRADE (Grading of Recommendations, Assessment, Development and Evaluations) and other
transparent guideline evaluations. The RRs also utilize infographics to assist patients in particular in shared decision making.

Footnotes
Appraisers:
Worster A; Upadhye S; Lang E.

Competing Interest Disclosure
Eddy S Lang - No conflicts of interest (ICMJE).
Suneel Upadhye - No conflicts of interest (ICMJE).

Reference(s):
1. Hao Q, Tampi M, O’Donnell M, et al. Clopidogrel plus aspirin versus aspirin alone for acute minor ischaemic stroke or high
risk transient ischaemic attack: systematic review and meta-analysis. BMJ 2018;363:k5108.
2. Johnston SC, Easton JD, Farrant M, et al. Clinical Research Collaboration, Neurological Emergencies Treatment Trials
Network, and the POINT Investigators. Clopidogrel and aspirin in acute ischemic stroke and high-risk TIA. N Engl J Med
2018;379:215–25.

Clinical Epidemiology is the key to understanding how
research data is interpreted. ClinEpi Review is an
introductory level course on Clinical Epidemiology that
explains the most commonly encountered terms and
concepts in evidence-based medicine. The course
consists of 2+ hours of video content and includes a
workbook and answer key based on the content of
the videos. Group workshops delivered at your
location can also be requested.
get your 6 month access at

beem.ca/ClinEpi-review

$175 + HST
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Journal
Article# 190503
May 1, 2019

Are intranasal ketamine and fentanyl
similarly effective in the treatment of acute
pediatric limb pain?
Samina Ali, MD, FRCPC
Professor, Pediatric Emergency Medicine, University of Alberta, Edmonton, AB, Canada

Specialty
Pediatircs
Topic
Analgesia
Keywords
Fentanyl; intranasal;
ketamine; musculoskeletal
injury; pain; pediatric

BEEM Bottom Line
Why is this study important?
Clinicians seek faster-acting, effective, and easy to administer pain medications to children with acute injury in the emergency
department (ED). The intranasal (IN) route of analgesic administration is ideal for treating children with moderate to
severe pain because it is relatively simple, almost painless, and has a rapid onset of action.1 Both IN fentanyl and ketamine
have been previously shown to be safe and effective in the treatment of pediatric pain.2-4 This trial compares the relative
effectiveness of IN fentanyl and ketamine in children with acute limb injuries.
Which, if any, threats to validity are most likely to have an impact on the results and how?
A minimum pain score of 35 mm was used for study eligibility which is lower than the score needed for physicians to
prescribe opioids. A convenience sample of patients were selected and only 25% of those assessed for eligibility were
included; therefore, substantially limiting wider applicability of the results. The fentanyl group weighed more than the
ketamine group, which means that likely more of the children in the fentanyl group would have received the maximum
dosage of the drug; thereby, lowering the effect potential for that drug. Lastly, imbalances in sex and prior administration of
analgesics may have influenced the results.
How do the key results compare with the current evidence?
The results of this trial are the same as those of at least 3 other trials comparing IN fentanyl 1.5 mcg/kg and ketamine 1
mg/kg for pediatric limb pain.2-4 In each of these small studies, fentanyl and ketamine were similar in pain reduction with
ketamine causing many more adverse effects.
How should this study impact the care of ED patients?
Ketamine IN is a valid pain-relieving option to be considered when making clinical decisions at the individual patient-level.
Importantly, while ketamine appears to afford the same level of analgesia as fentanyl, it does so with significantly more
adverse effects. Some families voice strong opinions regarding the avoidance of opioids, and ketamine allows this request to
be respected. Still, ketamine is not necessarily a safer option, both from the point of view of potential dependence risk as well
as the previously mentioned adverse effects.

Study Summary
PubMed ID:

30592476

Article:

Frey TM, Florin TA, Caruso M, et al. Effect of Intranasal Ketamine vs Fentanyl on Pain Reduction for Extremity
Injuries in Children: The PRIME Randomized Clinical Trial. JAMA Pediatr. 2019 Feb 1;173(2):140–146.

Design:

Single-center (USA), blinded, noninferiority, randomized controlled trial.

Population:

Included: Children (≥ 8 and < 18 years) presenting with traumatic limb injury and a self-reported visual analog
scale (VAS) pain score (0 mm = no pain; 100 mm = worst pain) ≥ 35 mm.
Excluded: Unable to speak English or report a VAS level; study drug allergy; significant non-limb injury; aberrant
nasal anatomy or epistaxis; Glasgow Coma Scale < 15; history of psychosis; in police custody; possibly
pregnant.

Intervention: Ketamine 1.5 mg/kg IN single dose and without any other analgesics.
Comparison: Fentanyl 2 mcg/kg IN single dose and without any other analgesics.

© 2019 Best Evidence in Emergency Medicine (BEEM) Inc. All Rights Reserved.
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Article# 190503 Are intranasal ketamine and fentanyl similarly effective in the treatment of acute pediatric limb pain?
Outcomes:

Primary: Mean difference (MD) in self-reported VAS pain score (0 mm = no pain; 100 mm = worst pain) 30
minutes (min.) post study medication.
Secondary: MD in self-reported VAS pain score 15 and 60 min; post study medication; sedation level (University
of Michigan Sedation Scale); capnometry values; adverse events; rescue analgesia; change from normal vital
signs (defined per Pediatric Advanced Life Support).

Key Results: N = 90 patients.
Sig.

Outcome

Ketamine (95% CI)

Fentanyl (95% CI)

NSS

VAS at 30 min.

MD = −30.6 (−35.8 to −25.4)

MD = −31.9 (−37.2 to −26.6)

NSS

VAS at 15 min.

MD = −24.4 (−29.3 to −19.4)

MD = −25.3 (−30.3 to −20.3)

NSS

VAS at 60 min.

MD = −27.7 (−33.8 to −21.6)

MD = −29.0 (−35.1 to −22.8)

SS

Adverse Events

34/44

13/42

CI = confidence interval; N = number of patients; NSS = not statistically significant; Sig. = significance; SS = statistically significant.

BEEM Critique
Risk of Bias Assessment
A1

A2

A3

1.

The patients were recruited consecutively.

X

X

X

2.

The patients were adequately randomized (allocation sequence adequately generated).







3.

The allocation sequence was adequately concealed.







4.

The patients in all groups were similar with respect to prognostic factors.

X

X

X

5.

All clinicians, patients, and outcome assessors were unaware of group allocation.







6.

All groups were treated equally except for the intervention.

?

?



7.

The follow-up was complete given the study duration (100% if in-hospital follow-up).

X

?

X

8.

The patients were analyzed in the groups to which they were randomized (ITT).

X

X

X

9.

All patient-important outcomes were considered.

?

?

X

10.

The effect size of the primary outcome is clinically significant.

?



?

A = appraiser.

Funding & Conflicts of Interest
Funding:

Division of Emergency Medicine at Cincinnati Children’s Hospital Medical Center.

Conflicts of Interest: One author received grants from the American Academy of Pediatrics.

Potential Threats to Validity
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Chance:

While the difference between groups excluded the author’s predefined threshold of inferiority, the CIs
were quite wide.

Selection Bias:

The details of screening and enrollment are lacking, although 75% of those considered were excluded
because research staff were unavailable or due to clinician preference.

Measurement
Bias:

It is unclear who assessed the outcomes and their training to do so. Given that all study personnel were
blinded, it is assumed that any issues with measurement affected both treatment groups equally.

Analysis Bias:

The threshold for noninferiority is less conservative than the authors’ claim because it was selected
from a study of within group changes rather than changes between group. The authors were unable to
perform ITT analysis; however, since < 5% of the patients were excluded from the analysis, it is unlikely to
substantially bias the results.

Confounding:

A minimum pain score of 35 mm was used for study eligibility, which is lower than the score at which most
clinicians would consider opioids. The children in the fentanyl group weighed more than those in the
ketamine group. There were some differences in the sex distribution as well as administration of analgesics
prior to arrival that were not adjusted for in any analyses.

© 2019 Best Evidence in Emergency Medicine (BEEM) Inc. All Rights Reserved.
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CME Notes
Author Conclusions
“Ketamine provides effective analgesia that is noninferior to fentanyl, although participants who received ketamine had
an increase in adverse events that were minor and transient. Intranasal ketamine may be an appropriate alternative to
intranasal fentanyl for pain associated with acute extremity injuries. Ketamine should be considered for pediatric pain
management in the emergency setting, especially when opioids are associated with increased risk.”

Clinical Teaching Points
1. Intranasal pain medications must be delivered using a mucosal atomizer device. Otherwise, the medication will drip into
the posterior pharynx and mouth, and the absorption is quite poor from those surfaces.
2. You must add 0.1ml of extra pain medication to your syringe in order to compensate for the atomizer tip’s dead space.
3. IN ketamine shares the advantages of early and rapid pain management for children who lack vascular access but confers
the added benefit of longer-lasting analgesia (60 minutes for IN ketamine vs 30 minutes for IN fentanyl).

EBM Teaching Points
A confidence interval is an interval estimate and likelihood that the true value is within that range. The likelihood is the
confidence level which is denoted by 1−α and can be thought of as the inverse of a significance level, α. In the health
research we most often hear about 95% confidence intervals. So, the confidence level is 1–0.05. A researcher can set the
alpha at whatever level he or she wants but 0.05 is the conventional level of significance based on Ronald Fisher’s work when
he stated that 0.05 was approximately 2 standard deviations or more precisely 1.96 standard deviations. In simple terms, a
95% CI would be calculated using the point estimate, the margin of error and the chosen likelihood value. When all is said
and done, we might find that the range of values within our confidence interval is too wide. In other words, our estimate is
not very precise.

Footnotes
Appraisers:
Bedard C; Worster A; Ali S.

Competing Interest Disclosure
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BEEM Bottom Line
Why is this study important?
Emergency contraception (EC) refers to the prevention of pregnancy within hours of unprotected sexual intercourse.
Unintended pregnancies have significant costs for women globally, and unsafe abortions are accessed because of the lack
of alternatives; thereby, contributing to 13% of maternal deaths worldwide.1 About 75% of these abortions can be eliminated
when access to adequate family planning resources is met.2 The objective of this review was to determine which EC method
(i.e., copper intrauterine device [Cu-IUD] or hormonal emergency contraceptive pills [ECP]) is most effective, safe and
convenient to prevent unwanted pregnancy.
Which, if any, threats to validity are most likely to have an impact on the results and how?
The quality of the evidence is limited by poor reporting within the primary articles and subsequent uncertainty of the risk
of bias. While the number of total participants is high, the incidence of pregnancy was very low; therefore, compromising
precision of the treatment effect for any comparison of EC. The use of a fixed-effects model may have underestimated the
range of possible treatment effects.
How do the key results compare with the current evidence?
Current guidelines from the American College of Obstetricians and Gynecologists (ACOG), the Society of Obstetricians and
Gynaecologists of Canada (SOGC), and the National Institute for Health and Care Excellence (NICE) suggest that Cu-IUD is
the most effective method of EC. These recommendations contrast the findings in this review, which was inconclusive for the
efficacy of Cu-IUD. The guidelines are based on a systematic review, which included 42 non-randomized trials (N = 7,034) and
reported a failure rate of < 0.1% of Cu-IUD compared to mifepristone (RU-486), ulipristal acetate (UPA), and levonorgestrel
(LNG) with failure rates of 1.4% and 2–3%, respectively.3
How should this study impact the care of ED patients?
A single, oral dose of LNG 1.5 mg is an affordable and accessible EC option in most countries with minimal adverse effects. In
some countries, patients can access it directly at a pharmacy or health clinic without a physician’s prescription. However, the
sooner it is taken after intercourse, the more effective it is. Patients should be advised that LNG does not cause a miscarriage
or abortion so it will not work if the patient is already pregnant when she takes it.

Study Summary
PubMed ID:

30661244

Article:

Shen J, Che Y, Showell E, et al. Interventions for emergency contraception. Cochrane Database Syst Rev. 2019
Jan 20;1:CD001324.

Design:

Systematic review and meta-analysis of randomized controlled trials.

Population:

Included: Females (child-bearing age) with regular menses requiring EC after unprotected intercourse.
Excluded: Females receiving monthly RU-486 and prostaglandin analogues.

Intervention: ECPs and IUDs.
Comparison: Different or different regimens of similar ECPs and IUDs.
Outcomes:
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Primary: Observed number of pregnancies.
Secondary: Any side effect including nausea; vomiting; vaginal spotting or bleeding; early or delayed menses;
abdominal pain.
© 2019 Best Evidence in Emergency Medicine (BEEM) Inc. All Rights Reserved.

Key Results: N = 115 trials with 60,479 female patients.
Sig.

Outcome

Intervention

Comparator

N/Studies

RR (95% CI)

Quality

I2

SS

Pregnancy

LNG

Yuzpe

4,750/6

0.57 (0.39 to 0.84)

High

23%

SS

Nausea

LNG

Yuzpe

4,750/6

0.40 (0.36 to 0.44)

Moderate

82%

SS

Pregnancy

RU-486

LNG

6,052/27

0.61 (0.45 to 0.83

Moderate

0%

SS

Bleeding

RU-486

LNG

1,796/9

0.61 (0.42 to 0.88)

Low

29%

SS

Delayed Menses

RU-486

LNG

3,615/17

1.29 (1.09 to 1.54)

Moderate

31%

CI = confidence interval; I = inconsistency index (measure of statistical heterogeneity); N = number of patients; RR = relative risk (because
this is a ratio, if the value of the range includes 1, there is no difference); Sig. = significance; SS = statistically significant.
2

BEEM Critique
Risk of Bias Assessment
A1

A2

A3

1.

The research question is sensible and answerable.







2.

The search for studies included all languages, databases, abstracts, bibliographies, and
expert contact.







3.

The search for studies was unbiased and reproducible.







4.

The selection of studies was unbiased and reproducible.







5.

The data abstraction was unbiased (e.g., conducted independently by 2 researchers).

?

?

?

6.

The assessment of the quality of the primary studies was unbiased and reproducible.







7.

The quality of the primary studies is high.

X

X

X

8.

The methods used to combine the included primary studies were reported and valid.

X

X

?

9.

The outcomes are clinically relevant.







10.

The statistical heterogeneity of the primary outcome is low (< 25%).







A = appraiser.

Funding & Conflicts of Interest
Funding:

None.

Conflicts of Interest: None.

Potential Threats to Validity
Chance:

There are very few pregnancies and side effects to provide precise estimates. Many comparisons only
had a single trial to inform the results (e.g., LNG vs anordin).

Selection Bias:

None detected.

Measurement
Bias:

The data extraction and risk of bias assessments were reported in the Methods to be completed
in duplicate by independent reviewers; however, in the Discussion, it is reported that 1 reviewer
completed these steps, and another checked the data. Hence, it is unclear which procedure the
authors followed. The authors did not provide the optimal information size on any outcome;
therefore, it is difficult to judge the validity of their grading on precision.

Analysis Bias:

The authors’ decision to use a fixed or random effects model was based on the I2 results and not on
an a priori hypothesis. The heterogeneity is low for most of the comparisons on the primary outcome
so the point estimates should not vary substantially. However, the precision and subsequently the
significance level may be overestimated. For example, a random effects model comparing LNG and
Yuzpe on the rate of pregnancy would produce a non-significant difference.

Confounding:

The success of the intervention is dependent upon the timing after intercourse and the day of the
menstrual cycle, for which neither could be controlled. Also, patients already pregnant at the time of
taking LNG EC would continue to be pregnant after, but those who are given RU-486 for EC are less
likely to be pregnant after because of its abortive effects.

© 2019 Best Evidence in Emergency Medicine (BEEM) Inc. All Rights Reserved.
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CME Notes
Authors’ Conclusion(s)
“Levonorgestrel and mid-dose mifepristone (25 mg to 50 mg) were more effective than Yuzpe regimen. Both mid-dose
(25 mg to 50 mg) and low-dose mifepristone (less than 25 mg) were probably more effective than levonorgestrel (1.5 mg).
Mifepristone low dose (less than 25 mg) was less effective than mid-dose mifepristone. UPA may be more effective than
levonorgestrel. Levonorgestrel users had fewer side effects than Yuzpe users, and appeared to be more likely to have a
menstrual return before the expected date. UPA users were probably more likely to have a menstrual return after the
expected date. Menstrual delay was probably the main adverse effect of mifepristone and seemed to be dose-related. CuIUD may be associated with higher risks of abdominal pain than ECPs.”

Clinical Teaching Points
1. Risk of pregnancy is related to the cycle day of intercourse: intercourse the day before ovulation have increased risk of
pregnancy odds ratio (OR) 4.42(95% CI: 2.33 to 8.20) compared with women having sex outside the fertile window.
2. Nausea and vomiting are the main adverse effects associated with EC medications. Resumption of menstruation,
menstrual delay and abdominal pain are also common especially with Cu-IUD.
3. LNG is a progestin-only hormone. Progestin prevents or delays ovulation, reduces fertilization by impairing sperm
movement through increased cervical mucus viscosity, and impairs fertilized egg implantation by affecting the uterine wall
lining. It is available over-the-counter in Canada and the United States. Levonorgestrel users had fewer side effects than
Yuzpe users, and they appeared to be more likely to have a menstrual return before the expected date.
4. RU-486 – progesterone-receptor modulator: not recommended for EC in Canada and USA. Menstrual delay was probably
the main adverse effect of mifepristone and seemed to be dose-related.
5. UPA – progesterone-receptor modulator prevents or delays ovulation: a prescription is required for a single 30 mg oral
dose and availability is often limited as it is not readily stocked at most pharmacies. UPA users were probably more likely
to have a menstrual return after the expected date.
6. Copper intrauterine device (Cu-IUD) – Cu-IUD may be associated with higher risks of abdominal pain than ECPs. Typically,
not done in the ED because of the skill required. Cu-IUD is considered safe for use in all women (including those who are
high risk for STIs) as long as they do not have an active infection at the time of insertion or other contraindications to IUD
use (i.e., Bicornuate uterus or current pregnancy).
7. Women should be made aware of the potential for EC failure and the possibility of pregnancy, and they should return for
care if they do not have resumption of menses within 21 days of EC treatment (SOGC).
8. Women who require EC should be counseled regarding ongoing contraception needs (SOGC).

EBM Teaching Points
Publication bias is a common finding in systemic reviews wherein studies that do not yield statistically significant, or less
often, favourable results, do not meet journals’ criteria for publication or are not even submitted for publication. The
downstream effect of this is that only studies with statistically significant (or favourable) results or small studies with large
effects are included in meta-analyses, and the treatment effect(s) is over- or underestimated.

Footnotes
Appraisers:
Bedard C; Worster A; Ghate G.

Competing Interest Disclosure
Gauri Ghate - No conflicts of interest (ICMJE).
Stephanie Black - No conflicts of interest (ICMJE)

Reference(s):
1. WHO (2012). Safe and Unsafe Induced Abortions: Global and regional levels in 2008 and trends during 1990-2008.
Retrieved from: https://apps.who.int/iris/bitstream/handle/10665/75174/WHO_RHR_12.02_eng.pdf?sequence=1
2. WHO (2012). Unsafe Abortion Incidence and Mortality: Global and regional levels in 2008 and trends during 1990–2008.
Retrieved from: https://apps.who.int/iris/bitstream/handle/10665/75173/WHO_RHR_12.01_eng.pdf?sequence=1
3. Cleland K, Zhu H, Goldstuck N, et al. The efficacy of intrauterine devices for emergency contraception: a systematic review
of 35 years of experience. Hum Reprod. 2012 Mar;27(7):1994–2000.
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BEEM Bottom Line
Why is this study important?
Assessment of chest pain and related symptoms requires accurate and timely identification of patients with acute coronary
syndrome (ACS), while minimizing the costs and harms of over-investigation. The American Heart Association (AHA) and
the American College of Cardiology (ACC) have recommended clinical scores for emergency department (ED) chest pain
risk stratification. The Thrombolysis in Myocardial Infarction (TIMI) score and the Global Registry of Acute Coronary Events
(GRACE) were derived from inpatients with confirmed ACS. The HEART (History, Electrocardiogram, Age, Risk Factors and
Troponin) score was created for ED patients with suspected ACS to discriminate between those patients at low risk of
short-term major adverse cardiac events (MACE) and those at higher risk for appropriate treatment. This systematic review
summarizes the prognostic accuracy of the HEART score for prediction of MACE.
Which, if any, threats to validity are most likely to have an impact on the results and how?
There is inconsistency between the text and supplementary figures over the application of the risk of bias tool: the text
indicates a high risk of bias in over half of the included studies which reduces the certainty of the evidence. The combining of
results from randomized trials with those of cohort studies is both a source of heterogeneity and confounding.
How do the key results compare with the current evidence?
It appears that all relevant current studies have been included in this review. The HEART score was not derived using clinical
prediction tool methodology but rather from expert opinion and literature review.1 Although the HEART score has been
independently validated in several studies worldwide, there is no evidence that it outperforms (or underperforms) clinical
gestalt. The authors suggest clinical gestalt be used to determine a patient’s pretest probability of MACE and then modified
with the HEART score; however, they offer no evidence of improved effectiveness of this strategy.
How should this study impact the care of ED patients?
Among patients with suspected ACS in the ED, the HEART score of ≥ 4 appears to effectively identify patients at high risk
of MACE. The performance of the score will vary according to the prevalence of disease in the population to which it is
applied. In addition, elements of the HEART score are subjective and depend upon judgement (e.g., typical history). The study
supports use of the HEART score to risk stratify patients within the context of formalized assessment pathways, which include
escalated treatment of high-risk patients, serial troponin testing, and follow up. It does not demonstrate conclusive evidence
of superiority over other scoring systems or unstructured judgement of an experienced clinician. The HEART score may be a
useful tool for framing discussions of risk as part of shared decision-making with patients.

Study Summary
PubMed ID:

30375097

Article:

Fernando SM, Tran A, Cheng W, et al. Prognostic Accuracy of the HEART Score for Prediction of Major Adverse
Cardiac Events in Patients Presenting With Chest Pain: A Systematic Review and Meta-analysis. Acad Emerg
Med. 2019 Feb;26(2):140-151.

Design:

Systematic review and meta-analysis cohort studies and randomized controlled trials.

Population:

Included: Adults (≥ 16 years) presenting to the ED with chest pain.
Excluded: Patients evaluated with high-sensitivity troponin assays.

Index Test:

The HEART score (combining history of present illness, electrocardiographic findings, patient age, cardiac risk
factors, and initial troponin concentration).

Reference Test: Comparison to other prognostic cardiac scores for MACE, including the TIMI and GRACE ACS scores.
Diagnosis of Interest:

MACE at 30 days and 6 weeks.
© 2019 Best Evidence in Emergency Medicine (BEEM) Inc. All Rights Reserved.
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Key Results:

N = 44,202 patients in 30 studies.

Outcome

LR+ (95% CI)

LR– (95% CI)

Sensitivity (95% CI)

Specificity (95% CI)

MACE (HEART ≥ 4)

1.73 (1.57 to 1.90)

0.09 (0.06 to 0.14)

95.9 (93.3 to 97.5)

44.6 (38.8 to 50.5)

MACE (HEART ≥ 7)

7.89 (5.95 to 10.5)

0.64 (0.56 to 0.72)

39.5 (31.6 to 48.1)

95.0 (92.6 to 96.6)

Death (HEART ≥ 4)

1.45 (1.32 to 1.58)

0.14 (0.06 to 0.38)

95.0 (87.2 to 98.2)

34.2 (28.7 to 40.2)

Death (HEART ≥ 7)

5.94 (4.17 to 8.45)

0.56 (0.41 to 0.78)

48.4 (31.7 to 65.4)

91.9 (88.4 to 94.3)

CI = confidence interval; LR = likelihood ratio (because this is a ratio, if the value of the range includes 1, there is no difference); N = number
of patients.

BEEM Critique
Risk of Bias Assessment
A1

A2

A3

1.

The research question is sensible and answerable.







2.

The search included all languages, databases, abstracts, bibliographies, and expert contact.

X

X

X

3.

The search for studies was unbiased and reproducible.

X

X

X

4.

The selection of studies was unbiased and reproducible.







5.

The data abstraction was unbiased (e.g., conducted independently by 2 researchers).







6.

The quality assessment of the primary studies used QUADAS, was unbiased, and reproducible.

?

?

?

7.

The quality of the primary studies is high.

X

X

X

8.

The populations, cut-off thresholds, and reference standards were similar for combined studies.







9.

The subgroups were stated a priori and appropriate.

?

?

?

10.

The methods of meta-analyses are valid (e.g., summary ROC or bivariate random effects).

X

X

X

A = appraiser; QUADAS = quality assessment of diagnostic accuracy studies; ROC = receiver operating characteristic curve.

Funding & Conflicts of Interest
Funding:
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Conflicts of Interest:
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Potential Threats to Validity
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Chance:

Although the composite outcome of MACE had relatively narrow CIs, the individual components of MACE
(including mortality and myocardial infarction) had wide CIs, particularly with a threshold HEART score ≥ 7.

Selection Bias:

The search strategy described in the manuscript is inconsistent from the detailed strategy in the
supplementary material, so it is unknown if the authors searched the Cochrane Central Register of
Controlled Trials (CENTRAL) or the Cochrane database of Systematic Reviews. The search strategy did not
include any controlled vocabulary medical subject heading (MESH) terms, and it included text phrases that
did not return any results. Moreover, the use of the ‘related articles’ search feature limited the replicability
of the search. The restriction of English-language publications excluded an unknown number of articles.

Measurement
Bias:

The risk of bias Figure S3 does not match the description of the quality assessment in the manuscript. For
example, it was stated that 17 studies had a high risk of bias due to patient selection and application of the
reference standard, but only 8 are rated as high risk of bias in the figure for the corresponding domains.
This inconsistency introduces uncertainty with respect to the validity of the assessments.

Analysis Bias:

The analysis combined results from studies of different designs including retrospective and prospective
cohorts and randomized controlled trials. It is not clear if the subgroups and sensitivity analysis excluding
studies using high-sensitivity troponin were planned a priori since they were not specified in the PROSPERO
(prospectively registered systematic reviews in health and social care) registry. However, the analysis did
not introduce bias given that the results were not significant. The HEART score variables are categorical but
analyzed as if they are continuous.

Confounding:

Different troponin assays have different diagnostic performance characteristics, and some HEART score
variables are subjective.

© 2019 Best Evidence in Emergency Medicine (BEEM) Inc. All Rights Reserved.
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CME Notes
Authors’ Conclusion(s)
“Our systematic review and meta-analysis demonstrates that the HEART score has excellent sensitivity for identifying low-risk
chest pain patients at risk of shortterm major adverse cardiac events, robustly supported by findings in external validation
studies across a variety of populations, settings, and study designs. A HEART score above the low-risk threshold (≥4) was
associated with high sensitivity for short-term major adverse cardiac events and particularly short-term mortality and acute
myocardial infarction. Our findings support the use of the HEART score among clinicians for risk stratification of patients
presenting with chest pain.”

Clinical Teaching Points
1. Low risk patients can be safely discharged from the ED and follow-up can be arranged by their primary care provider.
2. There is no evidence that the HEART score outperforms (or underperforms) clinical gestalt.
3. The HEART score can be used to facilitate risk communication and shared decision-making with patients and other care
providers.
4. A strong diagnostic test has a LR of < 0.1 or > 10. Very few tests in emergency medicine preform that well.
5. The vast majority of included studies used conventional troponin assays. A high-sensitivity assay may affect the HEART
score and its performance.

EBM Teaching Points
Composite Outcomes – MACE is an imperfect composite outcome combining events of different clinical significance e.g.,
myocardial infarction (MI), coronary revascularization, and death. Also, the diagnosis of MI is subject to incorporation from
the use of troponins as the diagnostic and reference tests. This is incorporation bias. Partial verification bias is also present
as not all subjects received the same degree of follow-up investigation following a troponin measurement. Both biases falsely
elevate the sensitivity of the test.

Footnotes
Appraisers:
Bedard C; Worster A; MacDonald S.

Competing Interest Disclosure
Stephen P J Macdonald - No conflicts of interest (ICMJE)

Reference(s):
1. Six AJ, Backus BE, Kelder JC. Chest pain in the emergency room: value of the HEART score. Neth Heart J. 2008;16:191–6.
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BEEM Bottom Line
Why is this study important?
Major airway management complications are a source of serious morbidity and mortality.1 Bedside airway examination tests
are used to predict difficult airways, but there is equipoise regarding their utility as screening tests due to low sensitivities.2
The implication is that the screening process would misclassify a potentially difficult airway as being normal. This review
determines the predictive performance of these airway screening tests.
Which, if any, threats to validity are most likely to have an impact on the results and how?
The results may not be applicable to emergency department (ED) airway management as included studies were limited to
operating room patients and excluded studies utilizing advanced airway devices such as video laryngoscopy (VL), which is
often the first-choice laryngoscope in ED intubations.3 In addition, the review is at risk of publication bias as non-English
studies were excluded. Finally, most included studies defined a difficult intubation as a Cormack-Lehane grade of 3 or 4,
which is a surrogate marker for difficult intubation.
How do the key results compare with the current evidence?
Tests with a negative likelihood ratio (LR–) < 0.1 are helpful to rule out an outcome, and as seen in the Key Results table
below, none of these bedside airway examination tests met that threshold and all of the tests studied had insufficient LR– to
‘rule-out’ a difficult intubation. These results corroborate a recent Cochrane systematic review reporting better sensitivity and
specificity of the upper lip bite test for difficult laryngoscopy than the modified Mallampati score, but neither was sensitive
enough to rule out difficult laryngoscopy.2
How should this study impact the care of ED patients?
A history of difficult intubation is the best predictor of a difficult intubation, while a Class 3 on the Upper Lip Bite test is
the best physical exam predictor. This may prompt emergency providers to anticipate a difficult airway. However, because
no single test or combination of tests can rule out a difficult airway, emergency airway providers should be prepared for a
difficult intubation with advanced airway devices such as VL or a bougie despite the results of bedside airway examination
tests.

Study Summary
PubMed ID:

30721300

Article:

Detsky ME, Jivraj N, Adhikari NK, et al. Will This Patient Be Difficult to Intubate?: The Rational Clinical
Examination Systematic Review. JAMA. 2019 Feb 5;321(5):493–503.

Design:

Systematic review of diagnostic accuracy studies.

Population:

Included: Adults (≥18 years) receiving an endotracheal intubation via direct laryngoscopy with a recorded
medical history and/or physical exam.
Excluded: Non-English studies and studies examining advanced airway devices such as video laryngoscopy
or supraglottic airways.

Index Test:

Upper Lip Bite Test; retrognathia (chin length < 9 cm); impaired mandibular protrusion (inability to bring
the lower teeth past the upper teeth); short hypomental distance (< 5.5 cm); modified Mallampati score (
3); impaired mouth opening; thyromental distance; impaired neck mobility.

Reference Test: Cormack-Lehane grade of 3 or 4.
Diagnosis of Interest:
20

Difficult intubation.
© 2019 Best Evidence in Emergency Medicine (BEEM) Inc. All Rights Reserved.

Key Results: N = 33,559 patients in 62 studies
N/Studies

Index Test

LR+ (95% CI)

LR– (95% CI)

NA

Upper lip bite test Class 3

14 (8.9 to 22)

0.42 (0.27 to 0.65)

NA

Impaired mandibular protrusion

5.5 (2.1 to 15)

0.78 (0.54 to 1.1)

NA

Short hypomental distance

6.4 (4.1 to 10)

0.84 (0.73 to 0.96)

NA

Modified Mallampati score

4.1 (3.0 to 5.6)

0.52 (0.45 to 0.60)

CI = confidence interval; N = number of patients; NA = not available; LR = Likelihood ratio (because this is a ratio, if the value of the range
includes 1, the diagnostic test result makes no difference).

BEEM Critique
Risk of Bias Assessment
a1

a2

a3

1.

The research question is sensible and answerable.







2.

The search included all languages, databases, abstracts, bibliographies, and expert contact.

X

X

X

3.

The search for studies was unbiased and reproducible.

X

X

X

4.

The selection of studies was unbiased and reproducible.







5.

The data abstraction was unbiased (e.g., conducted independently by 2 researchers).







6.

The quality assessment of the primary studies used QUADAS, was unbiased, and reproducible.

X

X

X

7.

The quality of the primary studies is high.

?

?

?

8.

The populations, cut-off thresholds, and reference standards were similar for combined studies.

X

X

X

9.

The subgroups were stated a priori and appropriate.













10. The methods of meta-analyses are valid (e.g., summary ROC or bivariate random effects).

A = appraiser; QUADAS = quality assessment of diagnostic accuracy studies; ROC = receiver operating characteristic curve.

Funding & Conflicts of Interest
Funding:

None.

Conflicts of Interest: None.

Potential Threats to Validity
Chance:

The review appears to be sufficiently powered for all analyses.

Selection Bias:

The search did not include any medical subject headings (MeSH terms), and; therefore, it possibly missed
relevant records. The review excluded 13 non-English studies and 70 other records due to “data not
abstractable,” and the authors did not appear to attempt to contact the authors of these articles to retrieve
the relevant data that is potentially a large loss of relevant information. In addition, many of the tests could
only be performed in awake patients who could cooperate with the exam, which does not reflect many ED
cases.

Measurement
Bias:

The review did not report details on the risk of bias assessment and did not report the results of this
assessment (beyond the level of evidence assigned for the individual studies); it is unknown which
methodological criteria each study filled or did not fill. Moreover, the selected tool to assess quality is not
sufficiently comprehensive to detect bias and conflates issues of precision with internal validity. The most
common reference standard reported in the individual studies is only a proxy measurement of a difficult
intubation; therefore, the index tests can only be as valid as this surrogate measure.

Analysis Bias:

The combined studies had varied definitions of their index tests and associated thresholds. A summary
ROC curve may have been useful to demonstrate the impact of various thresholds on the diagnostic test
accuracy of the index tests.

Confounding:

Independent factors affecting the outcome; clinicians to comment.
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CME Notes
Author Conclusions
“Although several simple clinical findings are useful for predicting a higher likelihood of difficult endotracheal intubation, no
clinical finding reliably excludes a difficult intubation. An abnormal upper lip bite test, which is easily assessed by clinicians,
raises the probability of difficult intubation from 10% to greater than 60% for the average-risk patient.”

Clinical Teaching Points
1. Obstructive sleep apnea is associated with upper airway obstruction during sedation.
2. Prominent, loose, or missing teeth can make it difficult to visualize the vocal cords.
3. No clinical tests reliably excluded all cases of difficult intubation.
4. The upper lip catch test can be used in people with edentulism, albeit with a slightly lower predictive accuracy.
5. Other individual tests that are helpful include hypomental distance, retrognathia, and impaired mandibular protrusion.
6. A Class 3 on the upper lip bite test is a better predictor of difficult intubation than the modified Mallampati score.
7. Screening tests with LR– values < 0.1 are helpful to rule out a condition.
8. Combining consecutive test results that are in the same direction (i.e., positive or negative) will increase the specificity or
sensitivity respectively of the screening process. For example, if the upper lip bite test, Mallampati score, and hypomental
distance, etc. are all abnormal, a difficult airway situation is more likely but if all are normal, such a situation is less likely
than if only one test were normal.

EBM Teaching Points
Screening tests are typically used to identify patients most likely to have a disease or condition of interest. However, unlike
diagnostic tests, screening tests are performed on patients with one or more risk factors for the outcome of interest but
no specific signs or symptoms to catch the condition early enough to implement effective treatment. Mammograms for
breast cancer and colonoscopies for colon cancer are common examples of screening tests. In order to be effective, a
screening test must be at least highly sensitive to accurately rule out the condition of interest. Hence, patients with a normal
mammogram or colonoscopy do not require further testing.
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