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Working With Two Hands Tied 
Behind My Back

Emergency Department Care Post 2020

Brian Acunto DO, EJD. FACOEP
Atlanticare Regional Medical Center

Atlantic City, New Jersey
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Disclosures

• Financial: None
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OBJECTIVES

• Illustrate the current state of affairs around staffing, flow, and 
crowding in the emergency department.

• Understand the consequences of long lengths of time from 
emergency department arrival until leaving the emergency 
department. 

• Share examples of what we are doing to overcome the current 
barriers to staffing, flow, and crowding in the emergency department. 
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Who Here Has Experienced….
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Staffing Shortages
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Patients Boarding in the ED

7

Waiting Room Times 
> 4 Hours
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Is This a Problem ?

10
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• 3-5 fold increase in complications for Acute Coronary Syndrome patients whom 
present at times of overcrowding.

• ED crowding increased 28-day mortality rate in community acquired pneumonia 
patients.

• Increases total length of stay by 1-3 days.

• Boarding increases the number of people whom leave without being seen, some 
of which are serious illness. 

• Boarding increases the incidence of medical error and decreases the quality of 
care given by overwhelmed staff. 

• Boarding increases 10-day and 30-day mortality.

More Than Lost Revenue

Clin Exp Emerg Med 2019;6(3):189-195 https://doi.org/10.15441/ceem.18.022 
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• Boarding patients greater than 4 hours results in increase in medical 
errors, compromised patient privacy, and increased mortality. 

• Hospital occupancy >85% was associated with increase bearing 
beyond the 4 hour standard. 

• From 2020 and 2021, ED boarding increased even when hospital 
occupancy did not increase above January 2020 levels. 
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• ED discharged patient, door to doctor and total ED times were 
significantly lower in the patients whom reported an optimal 
experience. 

• For inpatients, the shorter LOS was significant, and the ED metrics 
may be diluted by the impact of inpatient factors.  

15
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What Are We Doing About It ?
What Is Working ?

16
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Brian’s 5 Rules of Working with 
Your Hands Tied Behind Your 

Back

18
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1. Cohort Admissions and Staff Accordingly
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2a. Recruit and Move Resources to the 
Front 

20

2b. Team Approach 

21
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4. Parallel Processes

22

4. Vertical Patients Stay 
Vertical

23

5. Disposition First Mentality

Heinrich, Kennith., et.al. Clinical Efficiency Tricks for the Emergency Department: Arrivals/In-room. Becker’s Hospital Review. https://www.beckershospitalreview.com/patient-flow/clinical-efficiency-tricks-for-the-emergency-department-in-room.html

24

https://www.beckershospitalreview.com/patient-flow/clinical-efficiency-tricks-for-the-emergency-department-in-room.html
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Thank You !

brianacnto@gmail.com
Twitter: @AcuntoBrian
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1

Field Triage of Injured Patients
Rachel Munn, DO

2

No Disclosures
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Objectives

Review the new structure utilized in the 
GuidelineReview

Identify updated & new recommendations in the 
Guideline and their associated research, if 
applicable

Identify

Discuss how these guidelines may be 
implemented in an EMS systemDiscuss

4

Why is a Field 
Triage 

Guideline 
Necessary?

Right Patient

Right Place

Right Time

5

Why is a Field Triage 
Guideline Necessary?

Minimize variation, over- and under-triage

6
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Who does this guideline 
apply to?
• Civilian 9-1-1 EMS Systems

• Not intended for mass casualty incidents
• Not intended to guide in-hospital trauma team 

responses

7

Time for an Update

8

How was the Guideline 
Updated? 
• Interdisciplinary Expert Panel
• Systematic Literature Review

9
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Systematic 
Reviews

Glasgow Coma 
Scale (GCS)

Circulatory 
Measures

Respiratory 
Measures

Mechanism of 
Injury Criteria

Special 
Considerations

Performance 
of the Triage 

Guideline

10

Statistical Criteria

11

Audience Feedback
• A 40-question survey was widely distributed, 

receiving 3958 responses.
• Most were paramedics/EMTs and who 

completed scene response
• Identified that EMS provider judgment was used to 

override guideline recommendations < 20% of the 
time 

12
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Format Change

13

New Framework 

• A simplified approach that 
reflects how information is 
gathered by EMS on scene and 
aims to arrive at the transport 
destination decision sooner. 

14

New 
Framework

Flow of Inform ation

R
isk for Injury

15
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Injury Patterns & Mental 
Status & Vital Sign Criteria

Highest Risk for Serious Injury

16

High Risk for Serious Injury

17

High Risk for 
Serious 
Injury –
Injury 
Patterns

18
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New Criterion
• Active bleeding requiring a tourniquet or 

wound packing with continuous pressure

19

High Risk for Serious 
Injury – Mental 

Status & Vital Signs

20

Modified Criterion: mGCS

1 No motor response

2 Extension to pain (arm abduction, supination of forearm)

3 Abnormal flexion to pain (pronation of forearm, flexor posturing)

4 Withdrawal from pain (pulls away from pain source – pulls hand away when fingernails 
are pinched)

5 Localizing pain (purposeful movement toward pain – patient holds/touches head with 
severe headache or pain)

6 Obeys Commands (patient can execute simple commands with ease)

21
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New & Modified Criterion: Circulatory Measures

• Shock Index
• HR > SBP (a shock index of > 1)
• Among out-of-hospital studies, pooled estimates showed a sensitivity of 37%, a specificity 

of 85%, and an AUROC of 0.72 for identifying seriously injured patients. 

• Age-adjusted Vital Signs
• SBP < 70 mm Hg + (2 × age in years) (children 0–9 years)

22

New & Modified Criteria: Respiratory

Respiratory distress or need for respiratory support replaces 
“ventilatory assistance”

Pulse oximetry < 90% is added 

23

Mechanism of Injury & EMS Judgment

“Anatom ic and physiologic criteria identify less than half of patients with serious injuries, the 
m echanism  criteria are im portant in the triage process.”

24
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Moderate 
Risk for 
Serious 
Injury

25

Moderate Risk 
for Serious 
Injury -
Mechanism

26

New Criterion: 
Unrestrained 
Children

27
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Modified 
Criterion:

• Extrication

28

Modified Criterion: 
Mechanisms

29

Moderate 
Risk Criteria 
– EMS 
Judgment

30
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Transport 
Recommendations

31

Access to 
Trauma Care

32

Trauma System 
Variability

• A one-size fits all approach is not 
feasible

33
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Transport Type

• There is insufficient data to m ake 
recom m endations regarding if / when air 
m edical resources should be utilized; 
com m on considerations are: 

• Tim e to nearest traum a center

• Availability of air m edical resource
• Skilled personnel

• Additional resources (blood products)

34

Implementation

35

Implementation

• Guidelines only work if you implement and follow them requiring:
• Training
• Updating local protocols
• Quality improvement / quality assurance
• Coordination with local trauma centers, other hospitals, and EMS agencies 

36
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Resources 

• Arizona Department of Health Services
• https://www.azdhs.gov/preparedness/emergency-

medical-services-trauma-
system/index.php#education-independent-study

• American College of Surgeons
• www.facs.org/fieldtriageguidelines

37

Summary

• The 2021 Field Triage Guideline 
incorporated multiple systematic reviews as 
well as field provider input and expert 
opinion to publish an updated guideline 
that:
• Aligns with flow of information to EMS
• Places most high-risk features first
• Arrives at a transport decision sooner 

38

Questions?

National Guideline for the Field Triage of Injured Patients: 
Recom m endations of the National Expert Panel on Field Triage, 

2021. Journal of Traum a and Acute Care Surgery. DOI: 
10.1097/TA.0000000000003627 

39
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TRANSFUSION GOING 
WRONG?

MO L L Y K. ESTES, MD FA A EM FA C EP
AS SISTANT PRO FESSO R, L O M A LIND A UNI V ERSITY

1

OBJECTIVES

• Detail the appropriate transfusion ratios and other 
interventional components involved in a massive 
transfusion scenario.

• Describe the common transfusion reactions and 
how to respond to each.

• Identify and respond to acute cardiopulmonary 
decompensation during transfusion.

2

MASSIVE TRANSFUSION

GI Trauma

OB AAA

3
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TIMING OF PROBLEMS

During Transfusion After Transfusion

4

LETHAL TRIAD

Coagulopathy

Hemorrhage

Coagulopathy

HypothermiaHyMpeottahbeormliciaDysregulation

5

COAGULOPATHY

6
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COAGULOPATHY

7

METABOLIC DYSREGULATION

Sodium citra te
/ c itr ic a c id

Binds free Ca2+

Corresponding 
low Mg2+

M etabo lized to  
b ic a rb o n a te

M e ta b o l ic  
acidosis

M e ta b o l ic  
alkalosis

C o ld

M a y b e o ld  
(hyperka lem ia)

8

HOW TO KEEP IT ALL STRAIGHT?

Sodium citra te
/ c itr ic a c id

Corresponding 
low Mg2+

M etabo lized to  
b ic a rb o n a te

M e ta b o l ic  
acidosis

M e ta b o l ic  
alkalosis

C o ld

M a y b e o ld  
(hyperka lem ia)

• Give:
• Ca2 + gluconate 1g IV

Bi•ndsMfrgeesuClfaa2t+e 2g IV

• Monitor:
• Wide rhythm
• Ionized Ca2+

9
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HOW TO KEEP IT ALL STRAIGHT?

Corresponding 
low Mg2+

M e ta b
b ica r(hyperka lem ia)

Sodium citra te
/ c itr ic a c id

• Give:
• Bicarb
• Insulin/glucose
• KCl prn

M a y b e olBdinds free Ca2+

• Monitor:
• Frequent labs
• iStats
• ABG/VBG

M e ta b o l ic  
acidosis

10

C o ldSodium citra te
/ c itr ic a c id

Ca2+

d ing
2+

M e ta b o l ic  
acidosis

M e ta b o l ic  
alkalosis

M a y b e o ld

• Blood:
• Infuser
• Warmer

• Patient:
• Blankets

Metab•oliBzeadir tHougger
b ica•rboWnaatrem room (hyperka lem ia)

• Temp probe Foley

HOW TOHKYEPEOPTITHAERLLMSIATRAIGHT?

11

TRANSFUSION REACTION

Stop transfusion, send labs, 
pre-medicate

12
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TRANSFUSION REACTION

• Recipient Abs -| donor RBCs
• IVF, pressorsHemolytic

• Recipient Abs -| donor leukocytes
• Anti-pyretics, self-limitedFebrile

• Immune reaction -| donor plasma
• Antihistamines, ?anaphylaxisAllergic

13

2 GROUPS OF PROBLEMS

During Transfusion After Transfusion

14

PATIENT IS CRASHING

Pulmonary 
Compromise

Hypoxia

Tachycardia

Cyanosis

15
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TACO

CHF Stop or slow 
transfusion

PPV /
Intubation

Nitrates /  
Diuretics?

RELATRTIAVNELSYFUHSIIGOHNBALOSSOODCPIARETSESDURE?CIRCULATORY OVERLOAD

16

TRALI

ARDS Intubate

Lung 
protective 
protocols

Low TV High PEEP

RETLRAATNIVSEFLUYSILOONWRBELLOAOTDEDPRAECSSUUTREE?LUNG INJURY

17

CToraangsufluospeaitnhyratio

Give Ca2+, 
MeMtagb2+o, lic 

Dycsroengsuidlaetiron
Bicarb or KCl

• TACO
• Monitor BP
• Use PPV

• TRALI
• Intubate early

Keep blood• 
Haynpdopthaetriemniat

warm

Use lung 
protective vent 
settings

LESTEHRQAEUCLEATLPRAIEAD

18
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QUESTIONS?

19
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§Precursors are purchased from China and India
§ Governments are attempting to stop export of precursors
§ Other precursors are available that can be easily converted

§Fentanyl precursors
§ 4-anilino-N-phenethyl-4-piperidine (ANPP) 
§ N-phenethyl-4-piperidone (NPP)

§Mexican labs are processing precursors to fentanyl
§Pill presses 

3
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§Fentanyl pills are most common
§ Estimated 1,000 to 2,000 mcg/pill
§ Can be up to 5,000 mcg/pill

§Fentanyl powder

www.dea.gov/factsheets/fentanylwww.dea.gov/resources/facts-about-fentanyl

4

§ Snort
§ Not as fast or satifying

§ Shoot
§ Injection is good

§ IV – access is finite, vein sclerosing

§ IM  – Risk of infection, necrosis

§ Technique is not usually sterile

§ Smoke
§ Fast and furious

5

§Most pills contain fentanyl although fentanyl analogs have 
been found
§Para-fluorofentanyl
§Valeryl fentanyl

§And then the adulterants

6
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§ Increases profits, may enhance effects

§Dipyrone or metamizole
§NSAID sold in countries outside of North America

§May cause agranulocytosis, aplastic anemia

§Acetaminophen

7

§“Tranq”, “tranq dope”, “zombie drug”

§Clonidine analog (α2 adrenergic agonist)
§Non-opioid sedative, analgesic and muscle relaxant

§Veterinary use in the US used with ketamine for sedation
§Generally short acting in animals 30-40 minutes

§Mixed opinion about its effects
§May cause a longer high than fentanyl
§May decrease the euphoria

8

§Clinical effects
§ Initially: Dry mouth, sedation, hypertension, tachycardia 
§Then: Hypotension, bradycardia, hyperglycemia, 

hypothermia, respiratory depression, dysrhythmia
§Does not respond to naloxone like clonidine
§May experience withdrawal symptoms
§Chest pain, seizures

§Soft tissue necrosis and infection

9



4/25/23

4

Reyes JC, Negrón JL, Colón HM, Padilla AM, Millán MY, Matos TD, Robles RR. The emerging of xylazine as 
a new drug of abuse and its health consequences among drug users in Puerto Rico. J Urban Health. 2012 

Jun;89(3):519-26. doi: 10.1007/s11524-011-9662-6. PMID: 22391983; PMCID: PMC3368046.
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https://www.thesun.co.uk/news/6158322/colo
mbia-krokodil-drug-epidemic-russian-
cannibal-opioid/

Grissinger M. Preventing serious tissue 
injury with intravenous promethazine 

(phenergan). P T. 2009 Apr;34(4):175-6. 
PMID: 19561855; PMCID: PMC2697094.
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§Naloxone
§Metabolized to naloxone-3-glucuronide in the liver
§ Intranasal 4 mg/actuation (3.6 mg naloxone) or Kloxxado

8 mg/actuation (7.2 mg naloxone)
§Onset 1-2 minutes, Duration 1-4 hours, Half-life 0.5 – 2 

hours
§Breaking news…it is now OTC (March 29, 2023)

12
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McDonald, et al. (2017). Pharmacokinetics of concentrated naloxone nasal spray for opioid 
overdose reversal: Phase I healthy volunteer study: Concentrated naloxone nasal spray 
pharmacokinetics. Addiction. 113. 10.1111/add.14033. 

13

§ Nalmefene (2 mg/2 mL) – Purdue Pharma
§ Approved in 1995 as an opioid reversal agent
§ Similar to naltrexone
§ Used in the past for alcohol consumption reduction
§ Onset 2-5 minutes, Duration 1-4 hours, Half-life 8-11 hours
§ Dose: 0.5 mg initial dose, 1 mg repeat in 2-5 minutes
§ IV/IM/SC NOT intranasal
§ May not adequately reverse buprenorphine due to slow displacement from 

receptors

§ Naltrexone
§ Not indicated for acute opioid reversal
§ Oral or long-acting IM injectable called Vivatrol

14

§22 year old was found down at a bus stop

§Bystanders administered naloxone nasal spray

§EMS arrives and administers another bolus dose of 
naloxone

§He is alert and awake, no respiratory depression.

§What is your plan?

15
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§28 year old was smoking fentanyl in an abandoned 
building

§Police arrest him for trespassing. He has a felony warrant.

§He has pinpoint pupils, no respiratory depression.

§He said he took 30 fentanyl pills just before the arrest

§What do you ask and what are you going to do?

16

https://www.cdc.gov/opioids/basics/epidemic.html

17

§ www.dea.gov/sites/default/files/2020-03/DEA_GOV_DIR-008-20 Fentanyl Flow in the United States _0.pdf

§ www.uscc.gov/sites/default/files/2021-08/Illicit_Fentanyl_from_China-An_Evolving_Global_Operation.pdf

§ www.dea.gov/sites/default/files/2022-12/The_Growing_Threat_of_Xylazine_and_its_Mixture_with_Illicit_Drugs.pdf

§ www.cdc.gov/mmwr/volumes/70/wr/mm7037a5.htm

§ Reyes JC, Negrón JL, Colón HM, Padilla AM, Millán MY, Matos TD, Robles RR. The emerging of xylazine as a new drug of abuse and its health 
consequences among drug users in Puerto Rico. J Urban Health. 2012 Jun;89(3):519-26. doi: 10.1007/s11524-011-9662-6. PMID: 22391983; PMCID: PMC3368046.

§ https://www.thesun.co.uk/news/6158322/colombia-krokodil-drug-epidemic-russian-cannibal-opioid/

§ Grissinger M. Preventing serious tissue injury with intravenous promethazine (phenergan). P T. 2009 Apr;34(4):175-6. PMID: 19561855; PMCID: 
PMC2697094.

§ Nalmefene HCl Injection Full Prescribing Information. Purdue Pharma L.P.; 2022. 2. Kaplan JL, Marx JA, Calabro JJ, et al. Double-blind, randomized study of nalmefene and naloxone in emergency department patients with suspected narcotic overdose. Ann Emerg Med. 1999;34(1):42-50. 
doi:10.1016/s0196-0644(99)70270-2

§ Edinoff AN, Nix CA, Reed TD, Bozner EM, Alvarez MR, Fuller MC, Anwar F, Cornett EM, Kaye AM, Kaye AD. Pharmacologic and Clinical Considerations 
of Nalmefene, a Long Duration Opioid Antagonist, in Opioid Overdose. Psychiatry International. 2021; 2(4):365-378.

§ McDonald, Rebecca & Lorch, Ulrike & Woodward, Jo & Bosse, Bjoern & Dooner, Helen & Mundin, Gill & Smith, Kevin & Strang, John. (2017). 
Pharmacokinetics of concentrated naloxone nasal spray for opioid overdose reversal: Phase I healthy volunteer study: Concentrated naloxone nasal 
spray pharmacokinetics. Addiction. 113. 10.1111/add.14033.
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Coagulopathy and Resuscitation in Trauma
Rachel Munn, DO

2

Contributors
Kate Morizio, PharmD, BCPS
Dan Jarrell, PharmD, BCPS, BCCCP
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Objectives

Review

Review basic 
physiology of 
coagulation and 
associated disorders

Identify

Identify commonly 
used anticoagulants, 
their mechanism of 
action, monitoring 
parameters, and 
reversal agent (if 
available)

Discuss

Traumatic 
coagulopathy and its 
treatment

Reference

Reference guidelines 
for coagulopathy 
treatment in 
traumatic injuries

4

Pathophysiology

… and definitions 
surrounding bleeding & 
coagulopathy

5

What is 
Coagulopathy?

• A defect in any of the components of 
hemostasis:
• Vasculature
• Platelets
• Coagulation factors
• Fibrinolytic proteins 

6
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Pathophysiology 
of Coagulation

Im age: Adapted from  W ikim edia Com m ons 

7

What is Major Bleeding?

Definitions differ in non-surgical, surgical, and 
trauma patients:

In non-surgical patients: 
1. Fatal bleeding, and/or
2. Symptomatic bleeding in a critical area or 

organ, such as intracranial, intraspinal, 
intraocular, retroperitoneal, intra-articular 
or pericardial, or intramuscular with 
compartment syndrome, and/or

3. Bleeding causing a fall in hemoglobin level of 
2g/dL or more, or leading to transfusion of 2 
or more units of whole blood or RBCs.

International Society of Throm bosis and Hem ostasis

8

What is Major 
Bleeding?

• A patient who requires massive 
transfusion?

• A patient who fits into the ACS 
classification of hemorrhagic 
shock?

Class Volume Loss HR BP / PP RR Other

I 15% (750mL) Normal 
to ↑

Normal Normal

II 15 – 30% 
(750 – 1500mL)

↑ Normal to 
↓ / Narrow

↑

III 30 – 40% 
(1500 –
2000mL)

↑↑ ↓ / Narrow ↑ AMS
↓ UOP
↓ Capillary 
refill

IV > 40% 
(> 200mL)

↑↑ ↓↓ / 
Narrow

↑ AMS
↓ UOP
↓ Capillary 
refill

H e a rt rate  (H R ); B lo o d  p re ssu re  (B P ); P u lse  p re ssu re  (P P ); Re sp irato ry  rate  (R R ); A lte re d  m e n ta l 
statu s  (A M S ); U rin a ry  o u tp u t (U O P ) 

Adapted from : Hooper N, Arm strong TJ. Hem orrhagic Shock. 
[Updated 2022 Sep 26]. In: StatPearls [Internet]. Treasure 

Island (FL): StatPearls Publishing; 2023 Jan-.

9
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Hereditary Disorders

• Von Willebrand Disease – deficiency 
or dysfunction of vW F (the most 
common bleeding disorder, found in 
up to 1% of the U.S. population)

• Hemophilia A – deficiency of Factor 
VIII, most common (~1 in 5000 male 
births), generally males are affected; 
female carriers may have mild 
disease and rarely severe disease

• Hemophilia B – deficiency of Factor 
IX, less common (~1 in 15 – 30,000 
male births), generally less severe 
disease

Hem ophilia A, B
Clinical Presentation

M ild
5-40 U/dL, 5-
40% norm al 

activity

Prolonged bleeding 
with m ajor traum a 

or surgery Rare 
spontaneous 
bleeding

M oderate
1-5 U/dL, 1-
5% norm al 

activity

Severe bleeding 
with m inor traum a 

or surgery 
Occasional 
spontaneous 
bleeding

Severe
<1 U/dL, <1% 
norm al 

activity

Spontaneous 
bleeding

10

Cirrhosis
• Advanced cirrhosis is another frequent 

cause of coagulopathy in ED patients.

• Complex pathophysiology with varied levels 
of both pro and anti coagulant factors.

• INR is frequently elevated, but does not 
correlate with degree of coagulopathy.

11

Anticoagulants

Class & M edication M onitoring Param eter Reversal Onset & Half-life

Vitam in K Antagonists

Warfarin PT/INR Vitam in K, 4-Factor 
PCC

1 – 3 days & 2 – 5 days 
(PO)

Heparins

UFH aPTT Protam ine sulfate Im m ediate & Avg 90 m in. 
(IV)

LM W H Anti-Factor Xa* Protam ine sulfate 3 – 5 hrs & 4.5 – 7 hrs 
(SubQ ) 

Factor Xa Inhibitors

Fondaparinux Anti-Factor Xa rFVIIa 2– 3 hrs & 17 – 21 hrs 
(SubQ ) 

Rivaroxaban, Apixaban, 
Edoxaban, Betrixaban**

Anti-Factor Xa Andexanet alfa, 4-
Factor PCC

2 – 4 hrs & 5 – 9 hrs
(rivaroxaban, PO)
3 – 4 hrs & 8 - 15 hrs
(apixaban, PO)

Direct Throm bin Inhibitor

Dabigatran***
Argatroban, Bivalirudin

Throm bin Tim e (TT) / 
dilute Throm bin Tim e 
(dTT) / Ecarin Clotting 
Tim e (ECT)

Idarucizum ab 1 – 2 hrs & 12 - 17 hrs
(dabigatran, PO)

Antiplatelets

Aspirin Platelet Function Assay Platelets / DDAVP 20 m in. – 4 hrs & 3– 10 
hrs**** (PO)

Clopidogrel Platelet Function Assay Platelets Dose dependent; 2 hrs – 2 
days & 6 hrs – 11 days 

12
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Traumatic 
Coagulopathy

• Multifactorial:
• Shock & hypoperfusion
• Tissue injury-related thrombin generation
• Activation of anticoagulant & fibrinolytic 

pathways & factor consumption
• Acidemia
• Hypothermia
• Hemodilution

13

Coagulopathy in the ED
• Relevant in the ED when a patient 

has symptomatic bleeding plus:
• Hereditary disorder 
• Anticoagulant use
• Traumatic coagulopathy
• Chronic medical condition (i.e., 

cirrhosis) 
• Requires an urgent procedure

14

Monitoring Parameters

15
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Tests

Test Characteristics

PT/INR Measures extrinsic and common pathways
INR is calculated and standardized for warfarin

aPTT Measures intrinsic and common pathways

Anti-Factor Xa Must be calibrated for specific anticoagulants
Thrombin Time / Ecarin Clotting Time Measures fibrin formation

Viscoelastic assays (VEAs) (TEGⓇ , ROTEMⓇ) Measure a variety of coagulation steps

Platelet aggregation Evaluates platelet function

16

Thromboelastogram
(TEG)
• R value = reaction time (s)
• K = kinetics (s)
• alpha = angle (slope of line 

between R and K)
• TMA = time to maximum 

amplitude(s)
• MA = maximum amplitude 

(mm)
• A30 or LY30 = amplitude at 

30 minutes
• CLT = clot lysis time (s)

17

Reversal Agents

18
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The Fall of 
FFP

19

Prothrombin 
Complex 
Concentrate

• FDA approved for reversing warfarin-induced 
coagulopathy. 

• 3F- PCC includes factors II, IX, and X (inactive)
• 4F-PCC includes factors II, VII, IX, and X 

(inactive); small amounts of heparin and 
protein’s C and S

• aPCC includes inactive factors II, IX, and X but 
activated factor VII
• FEIBA (factor eight inhibitor bypassing 

activity) is the only approved product in 
the U.S. and is approved for prevention 
& treatment of surgical bleeding in 
hemophilia patients.

20

Single Factors

Certain factors may be utilized 
independently for hereditary 
coagulopathies. 

21
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Vitamin K

• IV administration recommended for 
major bleeding associated with 
warfarin-induced coagulopathy.

• Necessary to allow activation and 
utilization of coagulation factors.

22

Platelets

• The 2016 PATCH trial did not demonstrate improved outcomes with 
platelet transfusion in spontaneous cerebral hemorrhage in 
patients on aspirin or clopidogrel.

• Excluded trauma patients, patients on warfarin, or with 
thrombocytopenia. 

• A 2019 meta-analysis of 10 studies failed to demonstrate 
consistently improved outcomes with platelet transfusion in 
patients with TBI.

• A single study demonstrated improved outcomes, a 
retrospective database review done at the U of A:

• Decreased progression of ICH
• Decreased neurosurgical intervention

• Decreased discharge to SNF
• Decreased mortality 

23

Platelets

Transfusion Thresholds
Active bleeding goal > 50,000/microL 
Major surgery goal > 50,000/microL 
Central line goal > 20,000/microL 
Lumbar puncture goal > 10,000 to 20,000/microL in 

patients with hematologic 
malignancies and >40,000 to 
50,000 in patients without 
hematologic malignancies

Neurosurgery or ocular surgery goal > 100,000/microL 
Preventative (spontaneous 
bleeding)

goal > 10,000/microL (some 
recommend 15 – 20,000/microL in 
patients with sepsis) 

24
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DDAVP • Standard use is in von Willebrand’s disease 
and hemophilia A.
• Increasing serum level of vWF and 

factor VIII and enhances platelet 
adhesion. 

• Interest in its use in other conditions 
including drug-induced coagulopathy and 
bleeding occurred due to observations of 
a shortened aPTT and bleeding time in 
patients given DDAVP.
• Recent studies in TBI patients taking 

antiplatelet agents have reported 
mixed results. 

25

TXA • Inhibits fibrinolysis

• Robust efficacy and safety data in bleeding 
secondary to acute trauma, reduces 
mortality if given within 3 hours of injury:
• MATTERS trial
• CRASH-2 trial 

• Safe to administer in the pre-hospital setting
• STAAMP trial

• 2g bolus non-inferior than original 1g bolus + 
1g infusion dosing regimen
• Rowell et al. 2020

26

Idracuzimab

• RE-VERSE AD Study

• “…among 503 patients who were receiving dabigatran, 
had uncontrolled bleeding or were about to undergo an 
urgent procedure, and had a prolonged diluted thrombin 
time at baseline, idarucizumab reversed anticoagulation 
rapidly and completely (to a median maximum 
percentage of 100%) in more than 98% of the patients.”

• 4.8% rate of thrombotic complications

27
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Andexanet Alfa
• ANNEXA-4 study

• “In patients with acute major bleeding 
associated with the use of a factor Xa 

inhibitor, treatment with andexanet markedly 
reduced anti–factor Xa activity, and 82% of 
patients had excellent or good hemostatic 

efficacy at 12 hours”
• 10% rate of thrombotic complications 

28

Up & Coming 

• Ciraparantag as a reversal agent for Factor Xa inhibitors (Phase 2 Clinical 
Trial):

• Jack Ansell, Sasha Bakhru, Bryan E Laulicht, Gregory Tracey, Stephen 
Villano, Daniel Freedm an, Ciraparantag reverses the anticoagulant 
activity of apixaban and rivaroxaban in healthy elderly 
subjects, European Heart Journal, Volum e 43, Issue 10, 7 M arch 2022, 
Pages 985–992, https://doi.org /10.1093/eurheartj/ehab637

29

Clinical 
Scenarios

… and society recommendations & 
guidelines

30

https://doi.org/10.1093/eurheartj/ehab637
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Intracranial Hemorrhage

• 2016 Neurocritical Care Society 
& Society of Critical Care 
Medicine Guideline 

• 2020 AHA Guidelines

• Reversal recommended in most 
cases of intracranial 
hemorrhage.

• Agent utilized depends on the 
anticoagulant.

• Risk : benefit ratio should be 
assessed in patients with critical 
thrombotic complication (limb 
ischemia) or high-risk feature 
(mechanical heart valve). 

31

Major Trauma

• Acute traumatic coagulopathy is common. 
• One study noted 34% of trauma patients had 

coagulopathy (abnormal PT) upon presentation to the 
ED. 

• Associated with increased prehospital IVF and injury severity 
score.

• How are we evaluating for and treating this type of 
coagulopathy? 

33

What comes 
first?

34
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Major 
Trauma

• Can we predict who will be at risk? Who will need 
massive transfusion?

• Assessment of Blood Consumption (ABC) Score
• Penetrating mechanism of injury
• Positive FAST
• SBP of < 90
• HR > 120 

• If 2 or more checked, predicts the need for massive 
transfusion with 75% sensitivity and 86% 
specificity.

35

Balanced resuscitation…
• PROPPR Trial
• Among patients with severe trauma and major 

bleeding, early administration of plasma, platelets, and 
red blood cells in a 1:1:1 ratio compared with a 1:1:2 
ratio did not result in significant differences in mortality 
at 24 hours or at 30 days. 

36

Is a “one size fits all” 
approach best? 

• A 2016 RCT found that using TEG-
guided MTP improved survival and 
led to less utilization of plasma 
and platelets. 

• ITACTIC Trial (2021)
• Examined if VEA utilization vs 

conventional coagulation tests 
in patients requiring MTP 
improved mortality and other 
patient outcomes.

• Negative study. 

37
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PROCOAG 
Trial

• Published March 21, 2023
• France, 2017 – 2021, at 12 level 1 trauma 

centers 
• Trauma activations age >18

• receiving at least 1 unit pRBCs prehospital or within 1 
hr

• ABC score > 2, 
• clinical assessment by physician of at risk for massive 

transfusion 
• Primary outcome: total units of blood products 

consumed in the first 24 hrs
• 324 patients randomized / 308 received the 

study intervention (73% men, mean age 39) 

38

39

PROCOAG 
Trial 

• No reduction in 24 hr blood product 
consumption or other secondary outcomes 

• Higher risk of thromboembolic 
complications with PCC

• Limitations include giving FFP and PCC may 
increase thrombotic events 

• “These findings do not support systematic 
use of 4F-PCC in patients at risk of massive 
transfusion.”

40
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Summary

• Coagulopathy is a common 
complicating factor in our 
resuscitation and treatment of 
injured patients.

• Hereditary disorders
• Chronic medical conditions
• Anticoagulant use
• Trauma

• Assessing the degree of 
coagulopathy in certain patient 
populations is challenging and 
more research is needed to guide 
evaluation and management. 

• Many treatment and reversal 
options exist with only more to 
come… 

41

Questions?

42
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1

Oh SH!T
I Made a Mistake ! 

Brian Acunto DO, EJD
Medical Safety Officer 

Atlanticare Health System

2

Disclosures

• Financial: None
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OBJECTIVES

• Understand the various types of errors  and their 
causes

• Describe the appropriate steps to take after an error 
has occurred

• Discuss the AHRQ report on Diagnostic Error in the ED

4

Dr. 
Goodguy

5

Patient: Don Thurtemhammer

6
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In the Aftermath of the Error,
What Dr. Goodguy Did Well

• Disclosed the error to the patient and his family

• Mitigated the immediate danger to the patient 
due to the ongoing medical condition that was 
present.

16

In the Aftermath of the Error,
What Dr. Goodguy Did Not Do Well
• Did not follow institutional policies around serious occurrence 

• Did not fill out an incident form

• Legal and Risk Management were not aware

• Insurers were not aware

• Mandatory reporting to Federal, State, Local and accrediting 
agencies could not occur

17

https://www.jointcommission.org/resources/sentinel-event/sentinel-event-policy-and-procedures

18
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https://www.jointcommission.org/resources/sentinel-event/sentinel-event-policy-and-procedures

19

20

21
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22

MISTAKES

• You don’t know the right thing to do because you 
haven’t been taught 

• Incorrect choices

• Lack of experience, training, or negligence

https://www.ismp.org/resources/differences-between-human-error-risk-behavior-and-reckless-behavior-are-key-just-culture
MedIQ. Culture of Safety Module 3: Error Causation and Response

23

SLIPS
• You know the right thing to do, but unintentionally don’t do it.

• Failures of schematic behaviors

• Lapses in concentration

• Occur in the face of competing sensory or emotional 
distractions, fatigue, or stress

• Training/Education will NOT decrease slips

• Add extra step to process to prevent SLIPS
https://www.ismp.org/resources/differences-between-human-error-risk-behavior-and-reckless-behavior-are-key-just-culture

MedIQ. Culture of Safety Module 3: Error Causation and Response

24
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ACTIVE ERRORS
• Occur at the point of contact between a human 

and some aspect of a larger system. 

• They are readily apparent 

• Typically involve someone at the frontline

• Push wrong button

• Ignore warning light
https://psnet.ahrq.gov/primer/root-cause-analysis

MedIQ. Culture of Safety Module 3: Error Causation and Response

25

LATENT ERRORS

• Less apparent failures of organization or design 
that allows harm to patients. 

• Organization uses different types of infusion 
pumps

https://psnet.ahrq.gov/primer/root-cause-analysis
MedIQ. Culture of Safety Module 3: Error Causation and Response

26

AT RISK BEHAVIORS

• Behavioral choice that increases risk where risk 
is not recognizes or is mistakenly believed to be 
justified. 

https://www.ismp.org/resources/differences-between-human-error-risk-behavior-and-reckless-behavior-are-key-just-culture
MedIQ. Culture of Safety Module 3: Error Causation and Response

27
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MedIQ. Culture of Safety Module 3: Error Causation and Response

Not Provider’s 
Primary Patient

Consent form 
does not identify 

site

Site not marked

Universal protocol 
not performed

Wrong site 
chest tube 

placed

28

R ogers, Erin  Pharm D , et a l. A  Just C ulture Approach to  M anaging M edication Errors. H ospita l Pharm acy Vol. 52 April 2017. Pg.308-315

29
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31

You Made A Mistake: 
Checklist

• Mitigate any further harm

• Follow your institutions policies and procedures for serious 
occurrence

• Reporting 

• Notify patient

• Apology ?

32
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Thank You 

brianacnto@gmail.com
Twitter: @AcuntoBrian

43
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LPvs CTA for diagnosis of SAH
Blake Briggs, MD

Assistant Professor of Emergency Medicine 
UT Medical Center
@emboardbombs

1

Objectives

THE LEARNER WILL APPRECIATE 
THE PRESENTATION OF 

SUBARACHNOID 
HEMORRHAGE.

THE LEARNER WILL UNDERSTAND THE
APPLICATION AND USE OF THE OTTAWA 
SUBARACHNOID HEMORRHAGE RULE.

THE LEARNER WILL REACH THEIR OWN 
CONCLUSION OF PRACTICE AFTER

WEIGHING RISKS AND BENEFITS OF 
LUMBAR PUNCTURE VERSUS CTA.

2

Disclosures

• No funding to disclose
• I own a medical 

education podcast 
platform, EM Board 
Bombs, LLC
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10
Headaches are 2% of all EDvisits. 
Of these, 1-3% turn out to be a SAH.

Shea AM, Reed SD, Curtis LH, et al. Characteristics of nontraumatic subarachnoid 
hemorrhage in the United States in 2003. Neurosurgery 2007; 61:1131.

4

Background • Aneurysmal vs non-aneurysmal

5

Ottawa Subarachnoid Hemorrhage Rule

MUST have the following to undergo this assessment:
• neurologically intact patients
• ≥15 years old
• nontraumatic headaches that reach max intensity within one 

hour

6
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Ottawa Subarachnoid Hemorrhage Rule

DoNOTuse in the following:
• New neurologic deficits
• Prior aneurysm
• Prior SAH
• Known brain tumors
• Chronic recurrent headaches (≥3 headaches of same character 

for >6 months)

7

Ottawa 
Subarachnoid 
Hemorrhage 
Rule

8

How it holds up • 100% sensitive, but very limited use
• 8-15% specificity

9
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CT head alone?

• 92% if <24 hours
• 100% if <6 hours

Perry JJ et al. Sensitivity of Computed Tomography Performed Within Six Hours of Onset of Headache for Diagnosis of Subarachnoid Haemorrhage: Prospective Cohort Study. BMJ 2011; 343: d4277. 
Backes D et al. Time-Dependent Test Characteristics of Head Computed Tomography in Patients Suspected of Nontraumatic Subarachnoid Hemorrhage. Stroke 2012; 43(8): 2115 – 9.

10

Critical 
Caveats

• 1) reviewed by “expert” 
radiologist

• 2) no significant anemia (Hgb
<10)

• 3) CTscanner is a modern model
• 4) “typical” presentation

11

Lumbar puncture

<2000 RBCs/microL in addition to no xanthochromia 
excludes SAH with a sensitivity of 100%

12
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Xanthochromia

13

Drawbacks
•Poor specificity
•Time-consuming
•False positive results

This P ho to b y Unknown A u th o r is lice n sed unde r CC B Y

14

Painful

15
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Complications

•post-LP headache (10-
30%)

•spinal epidural 
hematoma

•infection

16

Difficult to do

17

Number needed to treat
• LPhas a low diagnostic yield
• Retrospective study of 2248 patients, all adults >17 years old

Sayer et al. An Observational Study of 2248 Patients Presenting with Headache, Suggestive of Subarachnoid 
Hemorrhage, that Received a Lumbar Puncture Following a Normal CT Head. Acad Emerg Med Nov 2015

18
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CTA
>98% accurate for 
SAH

Probst MA, Hoffman JR. Computed Tomography Angiography of the Head Is a Reasonable Next 
Test After a Negative Noncontrast Head Computed Tomography Result in the Emergency 
Department Evaluation of Subarachnoid Hemorrhage. Ann Emerg Med. 2016;67(6):773-774. 
doi:10.1016/j.annemergmed.2014.03.009

19

Drawbacks of 
CTA

Incidentalomas

20

Incidentalomas

• “Normal” aneurysms?
• Most are in anterior 
circulation

• 20-30% have multiple.

21
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IV contrast, radiation 
exposure

22

Expensive

23

LP
• Poor specificity
• Painful
• Time-consuming/difficult to do
• Complications/harm to patient

CTA
• Incidental findings
• IV contrast, radiation exposure
• More expensive?

24
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Other 
considerations

25 26

What do I tell 
my patient?

27
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Conclusions

• The Ottawa SAH Rule is 100% sensitive at ruling out 
patients who need a SAH workup, but the criteria are 
very strict.

• CT head has ~100% sensitivity for ruling out SAH < 6 
hours.

• Lumbar punctures are not benign procedures, and the 
NNT is very high in most cases.

• CTA is very good and likely equivalent to LP for ruling 
out subarachnoid hemorrhage.

28

Questions?

Blake Briggs, MD 
Assistant Professor of 
Emergency Medicine 
@emboardbombs

29
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