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in the presentation.



Objectives

• Review current literature to outline important 
advances in emergency medicine.

– Look at the most important “game changers”
(IMHO) from 2017.

• Analyzing the implications and limitations of 
the studies on the practice of clinical 
emergency medicine.

– Take away points for your practice.



2017– What a year!!!



The Articles

• Large trials that are impactful

– Good takeaways for the practicing EMP

• Represent my opinion as to those that 
are important

• From reputable journals

• Really hard to choose only 10!





Topical Tranexamic Acid Compared 
with Anterior Nasal Packing for 

Treatment of Epistaxis in Patients 
Taking Antiplatelet Drugs: 

Randomized Controlled Trial

Zahed R, et al. Academic Emergency 
Medicine.

Nov 2017; ePub ahead of print.



TXA vs Anterior Packing in Epistaxis

• Antiplatelet drugs, specifically aspirin and clopidogrel, are 
prescribed widely for the treatment or prevention of CV 
disease.

• Epistaxis management is more difficult in these patients

• Anterior nasal packing is a frequently performed procedure in 
the management of epistaxis

• The use of topical TXA for the treatment of dental, pulmonary 
and sinus bleedings has been shown to be efficacious.

• The purpose of this study was to compare topical TXA to 
anterior nasal packing in patients with epistaxis who are on 
antiplatelet agents



TXA vs Anterior Packing in Epistaxis

• Researchers performed a randomized parallel group 
clinical trial in two US EDs.

• 124 participants (on antiplatelet agents and having 
bleeding requiring treatment after 20 minutes of 
compression) were randomized to either topical TXA 
(500 mg in 5 mL) or anterior nasal packing.

• The assessed the proportion of patients whose 
bleeding has ceased within 10 minutes.

• They also assessed the re-bleeding rate at 24 hours 
and 1 week, ED LOS and patient satisfaction.



TXA vs Anterior Packing in Epistaxis

• Bleeding was stopped in 73% of TXA patients and 29% in 
the packing group (p<0.001). 

• Re-bleeding occurred in 5% of TXA patients and 10% of 
packing patients in the first 24 hours.

• Re-bleeding occurred in 5% of TXA patients and 21% of 
packing patients in the first 1 week (p=0.007).

• Treatment and placebo groups were comparable.
• Higher patient satisfaction scores in the TXA group (9 vs. 4; 

p<0.001).
• In the TXA group 97% of patients discharged in < 2 hours vs. 

13% in the ANP group (p<0.001)/
• No adverse events were seen in either group.



TXA vs Anterior Packing in Epistaxis

• Recommendations:

– This study demonstrates improved cessation of 
epistaxis bleeding at 10 minutes in patients 
treated with topical TXA who utilize antiplatelet 
drugs.

– TXA patients had less re-bleeding within a week of 
treatment

– TXA patients had shorter length of ED stay, 
improved patient satisfaction. 



Patient satisfaction better?





Opioid Prescribing Patterns of Emergency 
Physicians and Risk of Long-Term Use

Barnett ML, et al. New England 
Journal of Medicine. 2017; 376; 663-

73. 



Opioid Prescribing Risk

• Rates of opioid prescribing and opioid-related deaths 
have quadrupled in the US over the past three 
decades. 

• It has been argued that the prescribing behavior of 
physicians has been a driver of the opioid epidemic. 

• Few studies have examined the extent to which 
individual physicians vary in opioid prescribing and 
the implications for long term opioid usage. 

• This study followed a national Medicare cohort and 
examined how an initial exposure to an opioid by an 
emergency physician related to long-term opioid use 
outcomes.



Opioid Prescribing Risk

• Using a Medicare database, the researchers 
identified patients without cancer who had an 
ED visit from 2008–2011 and had not filled an 
opioid prescription in the prior 6 months.

• Opioid prescriptions filled within 3 days of the 
visit were attributed to the billing emergency 
physician, and these physicians were stratified 
into quartiles based on frequency of opioid 
prescribing relative to others in the same ED.



Opioid Prescribing Risk

• Sample consisted of 215,678 patients from low intensity 
providers and 161,951 from high intensity providers.

• Opioid prescribing rates differed significantly between highest 
quartile and lowest quartile prescribers in the same ED (mean 
rates, 24.1% vs. 7.3% of ED visits).

• Patient characteristics, including diagnoses, were similar for 
those treated by both groups of physicians.

• Long-term opioid use was significantly greater among those 
treated by high-intensity prescribers (adjusted odds ratio, 1.3; 
p<0.001).



Opioid Prescribing Risk

• Recommendation
– The intensity of a physician's opioid prescribing 

was positively associated with the probability that 
a patient would become a long-term opioid user 
over the subsequent 12 months

– Physician initially evaluating patient was 
attributed with the opioid prescription

– Medicare part D patients





Effect of a Single Dose of Oral Opioid 
and Nonopioid Analgesics on Acute 

Extremity Pain in the Emergency 
Department

Chang AK, et al. JAMA. November 7, 
2017; 318(17):1661-1667.



Single Dose of Oral Opioid 

• Again, in the midst of a huge opioid epidemic
– 500,000 OD deaths  (most from opioids) since 2000.

• Opioids are commonly used in the ED and oral 
opioids are often used for extremity pain

• Some evidence that combination opioids are no 
more efficacious than non-opioid anageslic
combinations

• Objective of the study was to measure the degree of 
pain relief at 2 hours using 4 different oral 
combination analgesics.
– One of the analgesics was opioid free.



Single Dose of Oral Opioid

• Randomized double blind clinical trial

• Received one of four oral medications for their 
extremity pain

– Ibuprofen and acetaminophen

– Oxycodone and acetaminophen

– Hydrocodone and acetaminophen

– Codeine and acetaminophen

• Patients rated their pain at 1 and 4 hours post 
ingestion on a 0-10 scale



Single Dose of Oral Opioid



Single-Dose of Oral Opioid



Single Dose of Oral Opioid

• In all groups the baseline pain score was 8.7 
and this decreased to 4.3 at 2 hours

– There was no change in pain reduction at 2 hours 
between all groups.

– The amount of rescue analgesia (morphine) was 
not different between any of the groups.

– No different with those with 10/10 pain or a 
documented fracture.



Single Dose of Oral Opioid

• Limitations

– Did not compare standard does of acetaminophen

• 300–325 mg in narcotic analgesic combination meds 
and 1000 mg in non-narcotic analgesic meds

– Did not assess patient’s pain scores post discharge 
form the ED or return visits for pain management

– No single tablet non-opioid analgesic formulation 
available (2 tabs with differing dosage schedules) 



Single-Dose of Oral Opioid

• Recommendations:

• For patients presenting to the ED with acute 
extremity pain, there was no statistically 
significant or clinically important differences in 
pain reduction at 2 hours between opioid and 
non-opioid analgesic combination medications.





Can High-Flow Nasal Cannula Reduce the 
Rate of Endotracheal Intubation in Adult 
Patients with Acute Respiratory Failure 

Compared with Conventional Oxygen Therapy 
and Non-Invasive Positive Pressure 

Ventilation? A Systematic Review and Meta-
Analysis

Yun-Nan NI, et al. Chest. 2017; 
151(4):764-775. 



High-Flow Nasal Cannula

• High-Flow nasal cannula is a novel technique of 
oxygen therapy that delivers heated and humidified 
O2 via special devices at a rate of up to 60 L/min

• Often better tolerated and efficacious in critically ill 
infants and children

• Contradictory evidence for adults has been noted in 
a number of small studies



High Flow Nasal Cannula



Nasal Cannula vs. Face Mask



High-Flow Nasal Cannula

• For this study:

– Assumed endotracheal intubation for an outcome in acute 
respiratory failure patients
• High-flow nasal cannula is more effective than conventional 

oxygen therapy

• Might be a substitute for Non-invasive positive pressure 
ventilation

– Secondary outcomes were ICU mortality and 
length of ICU stay

– Conducted a systematic review and meta-analysis 
of the literature from 1946-2016



High-Flow Nasal Cannula



High-Flow Nasal Cannula

• 18 trials selected and total of 3,881 patients were 
pooled for the final analysis.

• The findings revealed that except for ICU mortality 
(p=0.02), and endotracheal intubation rate (p=0.02), 
no significant heterogeneity was noted.

• Compared with conventional oxygen therapy, HFNC 
was associated with a lower rate of intubation.

• No difference in intubation rates was seen between 
HFNC and NIPPV.

• No differences in ICU mortality or length of stay



High Flow Nasal Cannula

• Recommendations

– In adult patients with acute respiratory failure, 
HFNC decreases the need for endotracheal 
intubation, and is similar to NIPPV.

– HFNC improves the rate of endotracheal 
intubation compared to conventional nasal 
oxygenation. 

– HFNC is better tolerated than NIPPV





Risk of Intracranial Hemorrhage in Ground 
Level Falls with Antiplatelet or Anticoagulant 

Agents

Ganetsky, et al. Academic Emergency 
Medicine. 2017;24:1258-1266.



ICH from GLF in Anticoagulation

• Currently, multiple agents available for 
anticoagulation (both antiplatelet and anticoagulant)

– Increasing use of direct oral anticoagulants (DOAC)

– Studies have suggested DOACs have a decreased ICH rate 
compared to warfarin
• No studies have investigated traumatic ICH (tICH)

• Few studies have compared tICH rates between 
antiplatelet and anticoagulant agents

– Previous studies have not been standardized to a low-
acuity ground-level fall mechanism (common presentation) 



ICH from GLF in Anticoagulated

• Prospective observational cohort study of 
consecutive patients presenting to a Level 1 trauma 
center ED.

• Patients enrolled if they had a GLF and a CT scan

• Primary outcome was a tICH (subdural, epidural, SAH 
or intraparenchymal hemorrhage) present as read by 
a neuroradiologist.

• Mortality was assessed by a record review



ICH from GLF in Anticoagulated



ICH from GLF in Anticoagulated

• Total of 33 patients with ICH

– Anticoagulants alone had a rate of 1.7%

– Antiplatelet meds had a tICH rate of 4.3%
• Aspirin alone had a tICH rate of 4.6%

– Combination aspirin, clopidogrel and warfarin had an tICH
rate of 12.5%

– DOACs had a tICH rate of 0% (31 subjects)

• 2 patients went for a craniotomy (1 ASA, 1 
warfarin)

• 4 deaths



ICH from GLF in Anticoagulated

• Difficult to extrapolate the results

– Selection bias as only those patients who got a CT were 
enrolled in the study
• Need structured follow-up of those not imaged

– Limited number (31) of DOAC patients

• Results seem counterintuitive to other 
published trials with anticoagulants > 
antiplatelets for tICH

– Different mechanism vs. bias?

– Need larger sample size



ICH from GLF in Anticoagulated

• Recommendations

– In patients taking one or more of antiplatelet or 
anticoagulant medications, there is an overall low 
incidence of tICH (3.5%) from GLF

– No significant difference between antiplatelet and 
anticoagulants

• DOACs 0% but small sample size





A Placebo-Controlled Trial of Antibiotics for 
Smaller Skin Abscesses

Daum RS, et al. N Engl J Med. June 25, 
2017; 376:2545-55.



Antibiotics for Skin Abscesses

• More than 4 in 100 people seek medical attention for skin 
infections annually.

• The most common source of purulent skin and soft-tissue 
infections in the U.S. is MRSA.

• Last year’s NEJM study: TMP-SMX plus I & D treatment for 
presumed MRSA positive drained skin abscesses resulted in a 
higher clinical cure rate than placebo

• Previous trials comparing TMP-SMX and clindamycin have 
shown no difference in clinical cure rates
– Lacked a placebo group and only enrolled large abscesses.

• The purpose on this trial was to evaluate small abscesses after 
I & D, also treated with TMP-SMX, clindamycin, or placebo.



Antibiotics for Skin Abscesses

• Multicenter, double-blind, RCT to determine if 10 days of TMP-SMX or 
clindamycin was superior, as compared to placebo, for clinical cure of skin 
abscesses receiving drainage in the ED (outpatients).

• Criteria for Lack of Clinical Cure:

– Lack of resolution of the “signs or symptoms of infection”

– Inability to continue to take the study medication

– Reoccurrence at the original site of infection

– Occurrence of a new infection at a different body site

– Unplanned surgical treatment of a skin infection

– Hospitalization related to an infection 

• The primary null hypothesis was that placebo, clindamycin and 
TMP-SMX would have equivalent rates of cure.







Antibiotics for Skin Abscesses

• The cure rate for TMP-SMX (81.7%) was similar to clindamycin 
(83.1%).

• Both antibiotics had a higher clinical cure rate than placebo 
(68.9%; p<0.001).

• Adverse effects were more common in the clindamycin group 
(21.9%) vs. the TMP-SMX group (11.1%) or placebo (12.5%).

• Limitations:
– Only looked at TMP-SMX and clindamycin.

– Subjective determination of clinical cure.

– Most effective with MRSA and MSSA, not as effective with other organisms.

– Average area of abscess was 3.89 cm2; average area of erythema 27.3 cm2

• Still more on the large side



TMP-SMX for Skin Abscesses

• Recommendations:

– TMP-SMX or clindamycin treatment for drained 
skin abscesses results in a higher clinical cure rate 
than placebo

– Study population used abscesses ≥5 cm in 
diameter 

• Most were still pretty big





Randomized Trial of Icatibant for Angiotensin-
Converting Enzyme Inhibitor-Induced Upper 

Airway Edema

Sinert R, et al. J Allergy Clin Immunol
Pract. 2017;5(5):1402-09.



Scary Angioedema



Icatibant for Angioedema

• An estimated 1 in 150 to 1000 treated with ACE inhibitors 
(ACE-I) will develop angioedema

• Currently, there is no known effective pharmacologic 
treatment for ACE-I induced angioedema.
– Corticosteroids, antihistamines, and epinephrine have no clear 

benefit.

• Icatibant is a selective bradykinin B2 receptor antagonist 
approve to manage hereditary andgioedema (type 1 and 2)
– Due to a genetic deficiency in C1 inhibitor activity.

• Some small retrospective studies indicate effectiveness in 
ACE-I angioedema



ACE-I Angioedema Pathway



Icatibant Cost

• Cost is ~9600 wholesale; $33,000 for 30mg/3 mL



Icatibant for ACE-I Angioedema

• Phase III, 2-armed, double-blind, placebo controlled RCT in 
59 centers (mostly U.S.)

• Eligible if ACE-I angioedema (non-hereditary) not requiring 
immediate airway management.

• Conventionally administered drugs (corticosteroids, 
antihistamine, epi) were allowed at any time.
• If they had good clinical response to these measures they were 

excluded.

• Randomized in a 1:1 ratio
• Primary efficacy endpoint was time to meeting discharge 

criteria
• Secondary endpoints included time to onset of symptom relief, 

airway intervention, and admission rates.



Icatibant for ACE-I Angioedema



Icatibant for ACE-I Angioedema

• Demographics and baseline characteristics were 
similar for both groups.

• 90% received adjunctive medication.

• No statistically significant difference between the 
two treatment groups in the time to meeting 
discharge criteria (median time 4.0 hours both 
groups).

• No statistically significant difference between the 
two treatment group for any secondary outcome.



Icatibant for ACE-I Angioedema

• Recommendations:

– Icatibant was no more efficacious than placebo in 
shortening the time to discharge, symptom relief, 
hospital admission or intubation requirement for 
angioedema thought secondary to ACE-I.

– Published negative drug industry sponsored trial 
(unicorn)





Driver B, et al. Annals of Emergency 
Medicine. October, 2017; 70(4):473-

78.

The Bougie and First-Pass 
Success in the Emergency 

Department



Bougie



Bougie in the ED

• We all intubate – first pass intubation is preferred to 
avoid intubation complications.

• Use of a bougie was first described by Macintosh in 1949.

• Bougies in the ED are usually used as a rescue device 
after a failed intubation.
– May improve first pass success in the ED.

• First pass success averages 85% in the ED

• Bougies are used in an estimated 3.5% of intubations 
according to data from the National Emergency Airway 
Registry.

• This study’s goal was to determine if bougie use is 
associated with increased first pass intubation success in 
ED patients.



Bougie in the ED

• Retrospective observational study at a Level 1 trauma 
center using video review as the primary mode of data 
collection. 

• Studied consecutive intubations 
– C-Mac was the only video laryngoscope available.

– Reviewed resuscitation room videos recorded for each patient 
case.

– Reviewed C-MAC recorded video

– Intubation attempt was anytime the blade entered the mouth of 
the patient

• The primary outcome was first pass success
– Confirmed on video and waveform capnography



Bougie in the ED

• 676 adult ED intubations occurred during the study 
period, of which videos were available for 593 (88%).

• First-pass success was higher with bougie use (414/435 –
95%) compared to without it (93/108 – 86%).

• The duration of the first attempt was higher in the bougie  
than without (mean difference 14 seconds).

• On multivariable analysis, bougie remained associated 
with first-pass intubation success (adjusted odds ratio 
2.83).



Bougie in the ED

• Limitations:
– Retrospective review of video data

– Not all videos available

– Not randomized

– Single institution that clearly loves bougies

– No preintubation assessments (Mallampati
scoring, mouth opening, etc)



Bougie in the ED

• Recommendations-
• Bougie use routinely was found to have a higher 

first pass intubation success.

• Hennepin loves bougies





Complications from Administration of 
Vasopressors through Peripheral Venous 

Catheters: An Observational Study

Medlej K. The Journal of of Emergency 
Medicine. 2018 January; 54(1):47-53 Epub

2017 October 27. 



Vasopressors through PVC

• Early goal-directed therapy (EGDT) for sepsis emphasizes 
early aggressive fluid administration and vasopressor 
initiation for refractory hypotension.

• The placement of a CVC for vasopressors is still required 
by many institutions due to potential complications of 
peripheral administration of vasopressors.
– Skin necrosis at the peripheral site most common.

– Actual rates of complications is not well known.

• This is a prospective observational study conducted in a 
tertiary care ED that routinely uses a PVC for 
vasopressors. 



Vasopressors through PVC

• Patients or families were approached in the ED and 
informed consent was obtained

• Patients were then examined the IV site twice daily for 48 
hours by research fellows.
– Research fellows were  recently graduated MDs who choose 

post doctoral work prior to starting residency.

– Research fellows were educated in the complications of interest.

– Sites were examined for extravasation, thrombophlebitis, 
cellulitis , tissue necrosis and limb ischemia.



Vasopressors through PVC

• 55 patients were enrolled (34 males and 21 females).

• Norepinephrine (NE) was the most common vasopressor 
(91%).

• The antecubital fossa was the most common IV site and 
most catheters were 20-gauge (50.9%) or 18 gauge 
(36.4%).

• Administration of NE had a low rate (5.5%) of minor 
complications 
– Thrombophlebitis (1) and extravasations (2).

• Administration of NE had no major complications (0%).
– Tissue necrosis (0) and limb ischemia (0).



Vasopressors through PVC

• Recommendations:

– In this observational study, administration of 
vasopressors through a PVC had a low rate of 
complications that did not result in significant 
morbidity.

– 2/3 of the complications occurred when the PVC 
site was in the hand.

• Consistent with the prior literature – hands and feet 
should be avoided when using vasopressors through a 
PVC.





2017 American College of Cardiology 
(ACC)/American Heart Association 
(AHA)/Heart Rhythm Society (HRS) 
Guideline for the Assessment and 

Management of Patients with Syncope

Shen WK, et al. Circulation. (published 
online March 9, 2017). 



2017 Syncope Guidelines



Applying Class of 

Recommendation and 

Level of Evidence to 

Clinical Strategies, 

Interventions, 

Treatments, or 

Diagnostic Testing 

in Patient Care 
(Updated August 2015)



2017 Syncope Guidelines

• Initial Evaluation

– Conduct a physical exam, history and resting ECG 
(Class 1)



General Principles 

Transient loss of consciousness*

Suspected 

syncope

Yes

Evaluation as clinically 

indicated
No

Risk assessment
Cause of syncope 

certain

Cause of syncope 

uncertain

Further evaluationTreatment

Initial evaluation:

history, physical examination, 

and ECG

(Class I)

Syncope Initial Evaluation

*See relevant terms and definitions in Table 3.

Colors correspond to Class of Recommendation in Table 1. This figure shows the 

general principles for initial evaluation of all patients after an episode of syncope. 

ECG indicates electrocardiogram.



2017 Syncope Guidelines



2017 Syncope Guidelines

• Testing

– Only if the initial clinical evaluation does not 
reveal an etiology, targeted blood testing may be 
reasonable (IIa)

– For selective patients with syncope suspected to 
be from CV causes, certain tests are useful:

• Structural heart disease – TTE (IIa)

• Cardiac etiology – cardiac CT/MRI

• Syncope during exertion – Echo and stress testing

• For arrhythmia – EP testing



2017 Syncope Guidelines

• Disposition from the ED

– Hospital admission for those with a serious medical 
condition (I).

– For admitted patients with syncope suspected to be of 
cardiac etiology, admit to a telemetry unit for continuous 
monitoring (I).

– Patients with presumptive reflex-mediated syncope can be 
managed as outpatients (Ia)

– ED observation units are appropriate for intermediate risk 
patients or have an unclear etiology (IIb)



Patient Disposition After Initial Evaluation for Syncope

Syncope initial evaluation

 Manage presumptive 

reflex-mediated 

syncope in 

outpatient setting

(Class IIa)

Inpatient evaluation

 (Class I)

Yes

Serious 

medical conditions

present?

(Table 7)

Structured ED 

observation protocol 

for intermediate-

risk pts   

(Class IIa)

Manage selected pts 

with suspected 

cardiac syncope in 

outpatient setting

(Class IIb)

No

Colors correspond to Class of Recommendation in Table 1.

ED indicates emergency department; pts, patients. 



2017 Syncope Guidelines



Davos Technique

• Recommendations

– First combined guidelines for evaluation and 
treatment of syncope by the ACC, AHA and HRS

– Similar to the ACEP 2007 guidelines

• After history, physical exam, and ECG, further workup is 
indicated only for patients with a suspected serious 
underlying cause





Time to Delivery of an Automated 
External Defibrillator using a Drone for 

Simulated Out-of-Hospital Cardiac 
Arrests vs. EMS

Claesson A, et al. JAMA. June 13, 
2017. 317(22):2332-2334.



AED Drones vs. EMS

• Drones with an attached AED can be activated by a 
dispatcher and sent to an address given by the caller

• Swedish study compared drone AED response time 
to that of EMS
– Drone dispatched for out-of-sight flights to areas where there was an 

out-of-hospital cardiac arrest (OHCA)

– Response times were compared with documented EMS times.



AED Drones vs. EMS

• https://www.youtube.com/watch?v=SAc1idDc
5Nc

https://www.youtube.com/watch?v=SAc1idDc5Nc


Summary



Summary

1. Topical TXA is superior to nasal packing for epistaxis 
patients on antiplatelet meds.

2. High ED opioid prescribers are linked to subsequent 
higher opioid use in Medicare patients.                            

3. Acetaminophen/ibuprofen was as effective as 
opioid/acetaminophen for treatment of ED extremity 
pain.

4. In adult patients with acute respiratory failure, HFNC 
decreases intubation, and is better tolerated than NIPPV.



Summary

5. In patients taking antiplatelet or anticoagulant 
medications, there is a low incidence of tICH (3.5%) from 
GLF – but it still occurs!

6. Use of TMP-SMX or clindamycin in drained skin abscesses 
improves clinical cure rates.

7. Icatibant is not helpful for ACE-I angioedema. It is very 
expensive!!

8. The bougie improves first pass intubation rates.



Summary

9. Vasopressors administered via PVC seem safe – except in 
the hands or the feet.

10. The ACC/AHA/HRS Syncope guidelines are similar to ACEP 
2007 guidelines

Bonus! Drones are cool and can be lifesaving!


