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CME ACCREDITATION: 
 
This activity has been planned and implemented in accordance with the Essential Areas and policies of 
the Accreditation Council for Continuing Medical Education through the joint providership of the Center 
for Emergency Medical Education and CMEdownload.   
 
The Center for Emergency Medical Education is accredited by the Accreditation Council for Continuing 
Medical Education to provide continuing medical education for physicians. 
  
The Center for Emergency Medical Education designates this live course for a maximum of 24.0 AMA 
PRA Category 1 Credits™. Physicians should claim only the credit commensurate with the extent of their 
participation in the activity. 
 
(Note: The maximum of 24.0 credits represents the maximum that one physician can claim. The main 
course has been approved for 16.0 credits. The optional session, Cardio-Vascular Bootcamp, has been 
approved for 8.0 credits). 
 
TARGET AUDIENCE: 
Acute care and critical care practitioners including: emergency physicians, pediatricians, surgeons, critical 
care specialists, nurses, mid-level providers and pre-hospital providers. 
 
 
EDUCATIONAL OBJECTIVES – GENERAL COURSE 
Upon completion of the 12th Annual “Resuscitation" program, participants will be able to: 

• Discuss up-to-date reviews of topics relevant to the care of critical patients, incorporating new 
skills into their practice. 

• Perform procedural techniques important to the management of medical and trauma patients. 
• Improve and update their clinical practice for serious emergencies. 
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EDUCATIONAL OBJECTIVES – Individual Topics 
 
Day 1 – March 30, 2017  
 
Breakfast Video:  The Peri-arrest Trauma Patient
After viewing this video presentation, participants will be able to: 

• Describe the approach to patients who present after trauma in severe hypotension. 
• Understand the principles and a practical approach to the use of Resuscitative Endovascular 

Balloon Occlusion of the Aorta. 
 
This lecture will focus on patients who have been injured and arrive to the ER in severe hypotension and 
will include an overview of REBOA. 
 
Cardiac Arrest Update 2017 – Mattu
Upon completion of this presentation, participants will be able to: 

• Describe the indications for cath lab activation in victims of cardiac arrest. 
• Discuss the new resuscitation guidelines from the American Heart Association. 
• List therapies in cardiac arrest that are supported by the literature…and which ones are not. 

 
The recent literature focused on cutting-edge management of patients in cardiac arrest has been expanding 
tremendously. New data is demonstrating that we can improve survival with good neurologic outcome 
better than ever before. The speaker will review the recent literature and discuss optimal management of 
cardiac arrest and ACLS as of 2017. 
 
Critical Care Literature:  What You Need to Know! - Winters
Upon completion of this presentation, participants will be able to: 

• Identify key articles from the recent emergency medicine and critical care literature. 
• Discuss the incorporation of recent evidence into the practice of emergency medicine and critical 

care. 
 
The field of emergency medicine critical care is rapidly growing.  The emergency physician who is 
able to apply the latest, evidence-based concepts in resuscitation can often make the difference 
between life and death.  The speaker will discuss important game-changing articles from the recent 
critical care literature that can help the emergency physician in the care of the critically ill ED patient. 
 

Managing Vent Alarms:  Beyond the “Silence” Button - Mallemat
Upon completion of this presentation, participants will be able to: 

• Learn the major causes leading to ventilator alarming. 
• Understand a simple algorithm to approaching the alarming ventilator. 

 
Emergency physicians must have a thorough understanding of basic ventilator settings as well as a clearly 
defined algorithm to troubleshoot the ventilator when things go wrong. This lecture will focus on a simple 
and clear algorithm to the alarming ventilator. 
 
 
 

2 
 



Closing the Book on Pelvic Fractures in the ED - Inaba
Upon completion of this presentation, participants will be able to: 

• Implement an evidence based algorithm for the management of patients with a pelvic fracture. 
• Describe pitfalls in the management of patients with hemodynamically unstable pelvic fractures. 

 
This lecture will be a practical summary of the most current evidence base describing the diagnostic 
workup and resuscitation of patients who present with a pelvic fracture. 
 
Live Stage Demo:  Onstage Resuscitation Demo – Wu/Amin
Registrants of Resuscitation 2017 will have the unique opportunity to watch and learn from six interactive 
and live demonstrations on some of the hottest topics in emergency medicine and critical care.  
Participants of this conference will: 

• Learn about advanced airway techniques and tricks that can be used to save a life. 
• Be provided with an overview of pearls and pitfalls in the management of acute airway 

emergencies. 
• Watch and learn how to perform ultrasound-guided regional anesthesia on live models and 

synthetic human task trainers. 
• Learn innovative techniques for acute wound care and management. 
• Watch and learn how to utilize point-of-care ultrasound to help in the diagnosis and 

resuscitation of acute medical and traumatic emergencies. 
• Be able to describe ways to incorporate point-of-care ultrasound into their clinical practice. 

 
Beyond the Golden Hours … Caring for the ICU Boarder - Winters
Upon completion of this presentation, participants will be able to: 

• Discuss current guidelines for sedation and analgesia in the critically ill ED patient. 
• Discuss monitoring the ventilated ED patient awaiting ICU admission. 

 
In recent years, it has become common for critically ill patients to remain in the emergency department 
(ED) for exceedingly long periods of time. As a result, emergency physicians (EPs) must provide critical 
care to these patients during their initial hours of illness. For many patients, the care delivered during 
these early hours of critical illness ultimately determines morbidity and mortality. The speaker will 
discuss critical aspects in the care of the critically ill ED patient awaiting an ICU bed, the “ICU boarder.”  
 
ED Management of Penetrating Extremity Trauma - Inaba
Upon completion of this presentation, participants will be able to: 

• Implement an evidence based protocol for the management of penetrating extremity injuries. 
• Describe common pitfalls in the diagnostic workup of patients with extremity injuries. 

 
This lecture will provide a practical, evidence based approach to the management of patients who present 
with a penetrating extremity injury. 
 
Live Stage Demo:  Live Procedure Demo – Wu/Amin
Registrants of Resuscitation 2017 will have the unique opportunity to watch and learn from six interactive 
and live demonstrations on some of the hottest topics in emergency medicine and critical care.  
Participants of this conference will: 

• Learn about advanced airway techniques and tricks that can be used to save a life. 
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• Be provided with an overview of pearls and pitfalls in the management of acute airway 
emergencies. 

• Watch and learn how to perform ultrasound-guided regional anesthesia on live models and 
synthetic human task trainers. 

• Learn innovative techniques for acute wound care and management. 
• Watch and learn how to utilize point-of-care ultrasound to help in the diagnosis and resuscitation 

of acute medical and traumatic emergencies. 
• Be able to describe ways to incorporate point-of-care ultrasound into their clinical practice. 

 
Why Ultrasound is Haney’s Best Friend:  Critical Care U/S - Mallemat
Upon completion of this presentation, participants will be able to: 

• Understand the benefits of bedside ultrasound for the Emergency physician. 
• Learn a protocol for the rapid assessment of shock in the Emergency Department. 

 
Emergency physicians are on the front lines when managing critically ill patients. Ultrasound is a rapid, 
non-invasive and accurate tool that can be used to assess and assist in resuscitating a patient. This lecture 
will focus on several ways that ultrasound can be used in this manner. 
 
Pediatric Airway Pearls and Pitfalls – Gausche-Hill
Upon completion of this presentation, participants will be able to: 

• Describe important differences in adult and pediatric airway management. 
• Discuss tips and techniques for basic and advanced airway management of children including use 

of video laryngoscopy. 
 
Maintenance of pediatric airway assessment and management skills are vital to emergency medicine 
practice. This expert lecturer will provide important tips and techniques to assist emergency clinicians in 
recognizing and managing children who require airway management. 
 
Trauma Literature Updates 2017 - Inaba
Upon completion of this presentation, participants will be able to: 

• Implement the findings of the important trauma papers published in the last 2-3 years into their 
practice. 

• Describe the pitfalls and strengths of these trauma publications. 
 
This lecture will provide a succinct summary of the important trauma papers that have been published in 
the last several years with a focus on issues relevant to the practice of Emergency Medicine. 
 
Live Stage Demo:  Tips & Tricks – Part 1 – Wu/Amin
Registrants of Resuscitation 2017 will have the unique opportunity to watch and learn from six interactive 
and live demonstrations on some of the hottest topics in emergency medicine and critical care.  
Participants of this conference will: 

• Learn about advanced airway techniques and tricks that can be used to save a life. 
• Be provided with an overview of pearls and pitfalls in the management of acute airway 

emergencies. 
• Watch and learn how to perform ultrasound-guided regional anesthesia on live models and 

synthetic human task trainers. 
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• Learn innovative techniques for acute wound care and management. 
• Watch and learn how to utilize point-of-care ultrasound to help in the diagnosis and resuscitation 

of acute medical and traumatic emergencies. 
• Be able to describe ways to incorporate point-of-care ultrasound into their clinical practice. 

 
Managing the Critically Ill Pregnant Patient - Mallemat
Upon completion of this presentation, participants will be able to: 

• Understand the physiologic changes that occur during normal pregnancy. 
• Learn a generalized approach to the critically-ill pregnant patient.  

 
Pregnant females rarely experience critical illness, but their mortality is extremely high if they do. This 
lecture will focus on an algorithm to approach the pregnant female patient when they arrive in the 
Emergency Department. 
 
Challenging Pediatric Cases – Gausche-Hill
Upon completion of this presentation, participants will be able to: 

• Outline the approach to a pediatric patient with altered mental status. 
• Discuss the cause of limp in children by age and describe the approach to emergency management. 

 
Pediatric patients pose a particular challenge to emergency clinicians because the types of medical 
conditions they present with change with age, growth and development. This expert lecturer will outline 
an approach to patients with two vexing chief complaints, limp and altered mental status.  
 
Day 2 – March 31, 2017 
 
Breakfast Video:  Priorities in the Septic Child
After viewing this video presentation, participants will be able to: 

• Recognize sepsis in children. 
• Review an algorithm for sepsis treatment in children. 
• Discuss extrapolation of the adult physiology and literature to pediatrics. 

 
Discuss a reasonable algorithm for pediatric sepsis. 
 
ACS Literature Update 2017 - Mattu
Upon completion of this presentation, participants will be able to: 

• Understand some of the newest concepts in evaluation of the patient with syncope. 
• Identify recent advances in the evaluation of low-risk chest pain. 
• Discuss some recent advances in management of the patient in atrial fibrillation. 

 
It's easy to get buried in the avalanche of new literature that gets published every week in cardiology. 
Which of the articles are relevant to emergency physicians rather than cardiologists? Which articles are 
driven by industry sales rather than patient care? Which articles should change your practice? The speaker 
has sorted through the literature for you and will discuss the handful of recent articles focused on 
emergency cardiology that are critical to your emergency medicine practice, the articles that you've got to 
know! 
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Tips and Tricks from the Surgeon to the Emergency Physician (Dealer’s Choice!) - Inaba
Upon completion of this presentation, participants will be able to: 

• Implement these tips and tricks into their clinical practice 
• Describe pitfalls and strengths and the applicability of these tips and tricks to their practice. 

 
This lecture will be a practical overview of tips and tricks that are of value to Emergency Medicine 
specialists in the management of trauma patients. 
 
Pediatric Literature Updates for 2017 – Gausche-Hill 
Upon completion of this presentation, participants will be able to: 

• Outline the important studies published in 2016 impacting pediatric emergency care. 
• Discuss recent professional society guidelines or policy statements that change emergency 

management of pediatric patients.  
 

Staying up-to-date with the recent literature can be a challenge but is important to emergency medicine 
practice.  This expert lecturer will review the most important and practice changing literature, guidelines 
and policy statements published over the last year. 

 
Big Problems in Big Patients:  Critical Issues in the Crashing Obese Patient - Mallemat 
Upon completion of this presentation, participants will be able to: 

• Understand the physiologic changes that occur during morbid obesity 
• Learn a generalized approach to the critically-ill obese patient  

 
Obesity is a major health-crisis in this country and one that causes critical changes in people’s physiology. 
These physiologic changes can lead to differences in the emergent management of patients when they 
arrive in the Emergency Department. This lecture will focus on the approach to the morbidly obese 
patient.  
 
Live Stage Demo:  Onstage Resuscitation Demo – Wu/Amin 
Registrants of Resuscitation 2017 will have the unique opportunity to watch and learn from six interactive 
and live demonstrations on some of the hottest topics in emergency medicine and critical care.  
Participants of this conference will: 

• Learn about advanced airway techniques and tricks that can be used to save a life. 
• Be provided with an overview of pearls and pitfalls in the management of acute airway 

emergencies. 
• Watch and learn how to perform ultrasound-guided regional anesthesia on live models and 

synthetic human task trainers. 
• Learn innovative techniques for acute wound care and management. 
• Watch and learn how to utilize point-of-care ultrasound to help in the diagnosis and resuscitation 

of acute medical and traumatic emergencies. 
• Be able to describe ways to incorporate point-of-care ultrasound into their clinical practice. 
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Resuscitating the Patient with RV Failure - Winters
Upon completion of this presentation, participants will be able to: 

• Identify the importance of judicious fluid administration in patients with acute right heart failure. 
• Discuss the use of inotrope and vasopressor medications in the resuscitation of patients with right 

heart failure. 
 
Patients with pulmonary hypertension and acute right heart failure are some of the most challenging 
patients to resuscitate in the ED.  Standard resuscitation measures, such as aggressive intravenous fluid 
therapy, can be detrimental and worsen morbidity and mortality.  The speaker will discuss critical aspects 
in the resuscitation of patients with acute right heart failure including fluid administration, early initiation 
of inotrope and vasopressor medications, cardioversion, and pulmonary vasodilator therapy. 
 
What’s New When Your Kid Turns Blue?  The New ALTE Guidelines - Gausche
Upon completion of this presentation, participants will be able to: 

• Discuss the recent American Academy of Pediatrics Guidelines on Brief Resolved Unexplained 
Events (BRUE). 

• Recognize pediatric patients presenting with brief resolved unexplained events (BRUE) and 
identify low risk patients that may be discharged from the emergency department. 

 
New ALTE Guidelines: Infants under 12 months of age can present with apparent life threatening events 
previously called ALTE.  Recent guidelines published by the American Academy of Pediatrics have 
changed how emergency clinicians should approach and manage these patients.  This expert lecturer will 
discuss the literature behind the change in terminology from ALTE to brief resolved unexplained events 
(BRUE). 
 
Live Stage Demo: Live Procedure Demo - Wu/Amin
Registrants of Resuscitation 2017 will have the unique opportunity to watch and learn from six interactive 
and live demonstrations on some of the hottest topics in emergency medicine and critical care.  
Participants of this conference will: 

• Learn about advanced airway techniques and tricks that can be used to save a life. 
• Be provided with an overview of pearls and pitfalls in the management of acute airway 

emergencies. 
• Watch and learn how to perform ultrasound-guided regional anesthesia on live models and 

synthetic human task trainers. 
• Learn innovative techniques for acute wound care and management. 
• Watch and learn how to utilize point-of-care ultrasound to help in the diagnosis and resuscitation 

of acute medical and traumatic emergencies. 
• Be able to describe ways to incorporate point-of-care ultrasound into their clinical practice. 

 
What to Do When VAD’s Go Bad! - Hedayati
Upon completion of this presentation, participants will be able to: 

• Review the basic components of the VAD. 
• Learn how to approach the sick VAD patient using current guidelines and recommendations. 

 
VADs are used commonly in the US as a bridge to heart transplant, as a bridge to recovery from a cardiac 
insult, or as a final treatment option. Do you know what to do when a VAD goes BAD? The speaker will 
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review the basic components of the VAD and discuss how to approach the patient with a malfunctioning 
VAD. 
 
Managing the Crashing Brain - Stahmer
Upon completion of this presentation, participants will be able to: 

• The learner will be able to develop a targeted diagnostic and therapeutic approach to pathologic 
conditions that present with acute change in mental status. 

• The learner will be able to discuss the roles of CT,CTA,  MRI, MRV and LP in the diagnosis of 
these conditions. 

 
Pathologic conditions that cause acute alteration in mental status are often difficult to distinguish 
clinically and require varied therapeutic interventions that are dependent on timely decision making. 
Pathologic conditions with common presentations include acute stroke, cervical artery dissection, seizure, 
venous thrombosis, meningitis and pseudotumor. 
 
When ACLS Will Kill Your Patient . . . – Mattu 
Upon completion of this presentation, participants will be able to: 
• Describe causes of malignant arrhythmias that fail to respond to standard ACLS measures. 
• Identify a common mimic of ventricular tachycardia (VT) that is at risk for adverse consequences 

when standard VT medications are used for treatment. 
• Describe a simple QRS finding that helps in distinguishing between true VT vs. metabolic or 

toxicologic abnormalities. 
 
Advanced Cardiac Life Support (ACLS) is a course that is well-known to virtually all providers in 
emergency medicine, and its teachings are often followed dogmatically. However, ACLS is ineffective for 
several important conditions in emergency medicine and in fact it can be deadly in others. The speaker 
will discuss some critical pearls and pitfalls in ACLS, a sound understanding of which will save lives. 
 
Live Stage Demo:  Tips & Tricks – Part 2 – Wu/Amin
Registrants of Resuscitation 2017 will have the unique opportunity to watch and learn from six interactive 
and live demonstrations on some of the hottest topics in emergency medicine and critical care.  
Participants of this conference will: 

• Learn about advanced airway techniques and tricks that can be used to save a life. 
• Be provided with an overview of pearls and pitfalls in the management of acute airway 

emergencies. 
• Watch and learn how to perform ultrasound-guided regional anesthesia on live models and 

synthetic human task trainers. 
• Learn innovative techniques for acute wound care and management. 
• Watch and learn how to utilize point-of-care ultrasound to help in the diagnosis and resuscitation 

of acute medical and traumatic emergencies. 
• Be able to describe ways to incorporate point-of-care ultrasound into their clinical practice. 

 
Diagnosing and Treating the High Risk Abdomen - Stahmer
Upon completion of this presentation, participants will be able to: 

• The learner with be able to identify clinical clues toward leading to the correct diagnosis. 
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• They will develop a rationale use of laboratory and imaging studies including CT and bedside 
sonography. 

Pathologic conditions that clinically present as acute abdominal pain are often difficult to distinguish 
clinically and require varied therapeutic interventions that are dependent on timely decision making. This 
talk will focus on the development of a rational and targeted diagnostic and therapeutic approach to 
patients with aortic aneurysm/dissection, ischemic bowel, cholecystitis and perforated viscous.   
 
TXA in the ED - Slovis 
Upon completion of this presentation, participants will be able to: 

• Learn about the potential benefits of TXA in major trauma. 
• Understand the time sensitive nature for effectiveness. 
• Review the current evidence on efficacy. 

 
The role of TXA in life threatening hemorrhage is both controversial and confusing.  This talk will focus 
on an up to date review of the efficacy of TXA in critically ill trauma patients. 
 
 
Day 3 – April 1, 2017 (Cardio-Vascular Bootcamp) 
 
Breakfast Video:  “Big Red” Emergencies
After viewing this video presentation, participants will be able to: 

• Develop strategies for the more accurate and timely diagnosis of aortic emergencies. 
• Incorporate management strategies into practice reflecting the current evidence. 

 
This session will discuss critical issues, regarding the diagnosis and management of thoracic aortic 
dissection and abdominal aortic aneurysm. 
 
Resuscitation Articles You’ve Gotta Know! - Slovis 
Upon completion of this presentation, participants will be able to: 

• Learn when early epinephrine use can be deleterious. 
• Review the new ACLS changes for 2011. 
• Appreciate when lytic therapy is indicated in cardiac arrest. 
 

Keeping up with the latest in the resuscitation literature is getting harder as more journals publish more 
“ground breaking” articles.  This lecture will focus on topics including lytic use in PEA arrests, the non-
use of epinephrine in ventricular fibrillation and optimal therapy of wide complex tachycardia. 

 
Acute Heart Failure:  What’s New in 2017? - Hedayati
Upon completion of this presentation, participants will be able to: 

• Review the most recent literature on the treatment of acute decompensated heart failure. 
• Review current guidelines on the management of acute heart failure. 

 
About 6 million people in the US have heart failure and half will die within 5 years of diagnosis. The 
speaker will discuss the most recent evidence on the treatment options in acute decompensated heart 
failure and review the current guidelines regarding its management in the ED. 
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Running the Perfect Code – Winters 
Upon completion of this presentation, participants will be able to: 

• Discuss the importance of team leadership in running a successful resuscitation. 
• Define coronary perfusion pressure (CPP) and list current recommendations regarding the 

monitoring of CPP during cardiac arrest resuscitation. 
 
There may be nothing more stressful than resuscitating a patient with sudden cardiac arrest.  In order to 
improve the chance of ROSC and provide the patient with the best chance of obtaining meaningful 
neurologic recovery, a coordinated approach to the resuscitation is critical.  The speaker will discuss the 
importance of team leadership during cardiac arrest resuscitation, along with recent literature pertaining to 
the care of cardiac arrest patients. 
 
Time is Neuron!  2017 Stroke Update - Stahmer
Upon completion of this presentation, participants will be able to: 

• The learner will be able to describe the current standard of care in the diagnosis and management 
of acute stroke. 

• Importantly, the learner will also be able to identify therapeutic options that may benefit patients 
whose presentation is delayed or is at risk for complications of usual care.  

 
Current management of acute stroke focuses on assessing whether the patient is a candidate for 
thrombolytic therapy based on “when last seen normal.” Current research and newer protocols are now 
focusing on redefining the therapeutic window for lytic therapy using imaging and expanding the use of 
mechanical devices in the acute intervention period.   
 
Defunct Defibrillators and Pacemaker Pathology - Hedayati
Upon completion of this presentation, participants will be able to: 

• Discuss common pacemaker and ICD problems. 
• Develop an approach to managing patients with malfunctioning pacemakers and ICDs. 

 
With an aging US population, more and more patients are receiving pacemakers and ICDs to treat various 
cardiovascular diseases, including congenital or acquired dysrhythmias and heart failure. But what 
happens when their devices fail? The speaker will discuss common problems with pacemakers and ICDs 
and how to troubleshoot the devices in the emergency department. 
 
Wide Complex Tachycardias Made Simple - Stahmer
Upon completion of this presentation, participants will be able to: 

• An algorithmic approach using clinical cases will provide the learner with a reliable and safe 
approach to wide complex tachycardias.  

 
These are likely the most terrifying of dysrhythmias that we encounter in our clinical practice, and it is 
critically important to diagnose the rhythm accurately. This talk will focus on differentiating among 
supraventricular tachyarrhythmias with conduction delays due to bundle branch blocks, rate-related, toxin 
and electrolytes, bypass tracks and ventricular arrhythmias.  
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Diagnosing “STEMI” With Bundle Branch Blocks – Tabas 
Upon completion of this presentation, participants will be able to: 

• Describe the expected pattern of ST deviation for right and left bundle branch block. 
• Describe the diagnostic criteria for STEMI in right and left bundle branch block. 

 
Misdiagnosis of ischemia is common in the setting of bundle branch block. Understand the expected ST 
segment changes caused by bundle branch and recognize the signficant findings of MI. 
 
Modern-Day Treatment of PE – Tabas 
Upon completion of this presentation, participants will be able to: 

• Describe indications for thrombolytic treatment of PE. 
• Describe the benefits and limitations of treatment of PE without hospitalization. 

 
Recommendations for treatment of PE are changing. Review the current literature that supports treatment 
with expedited discharge to home as well as when and how to treat massive PE. 
 
STEMI Mimics:  Don’t Get Fooled! - Mattu 
Upon completion of this presentation, participants will be able to: 

• Distinguish acute pericarditis from true STEMI. 
• Distinguish hyperkalemia from true STEMI. 
• Identify some key distinguishing features of early repolarization 

 
Emergency physicians must be adept at diagnosing ST-segment elevation myocardial infarction (STEMI) 
in order to achieve rapid reperfusion for these patients. However, it is also critically important to avoid 
overdiagnosis of  STEMI, as this is associated with increased risk to the patient and system costs. The 
speaker will discuss several common ECG mimics of STEMI and provide key pearls to make this 
distinction. 
 
The (S)Low-down on Rapid Afib - Slovis
Upon completion of this presentation, participants will be able to: 

• Learn when not to manage rapid rates. 
• Understand the respective roles of calcium channel and beta blockade. 
• Review who can be and who cannot be cardioverted. 

 
Atrial Fibrillation is the most common sustained arrhythmia seen in the ED.  A five step approach to 
treating this rhythm will be presented including rhythm control, recommendations on cardioversion and 
the use of NOACs. 
 
Cardiac Stress Testing:  A 2017 Approach - Tabas 
Upon completion of this presentation, participants will be able to: 

• Appropriately select patients for immediate cardiac stress testing based on their presentation and 
findings in the ED. 

• Appropriately select patients for urgent cardiac stress testing based on their presentation and 
findings in the ED. 
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• Appropriately select patients who do not need cardiac stress testing based on their presentation and 
findings in the ED. 

Stressed about who to stress test? Relax and learn a safe and logical approach.         
 
Managing STEMI and NSTEMI in 2017 - Hedayati
Upon completion of this presentation, participants will be able to: 

• Review the most recent literature on risk stratification and treatment of NSTEMI and STEMI. 
• Review current guidelines on the management of NSTEMI and STEMI. 

 
Coronary artery disease is the leading cause of death in the US. The speaker will review the most recent 
evidence on risk stratification and treatment of NSTEMI and STEMI, as well as discuss the current 
guidelines that shape the management of these diseases in the ED.  
 
ECMO and ECLS for 2017 - Slovis
Upon completion of this presentation, participants will be able to: 

• Be able to know who is eligible for ECMO and ECLS. 
• Understand the requirements to provide ECHO. 
• Review ECMO and ECLS for drowning patients vs. cardiac arrest patients. 

 
ACLS and BCLS continue to change.  This talk will focus on when extracorporeal life support could 
successfully be used and when it should not be considered. 
 
Pitfalls in Dysrhythmia Diagnoses - Tabas
Upon completion of this presentation, participants will be able to: 

• Describe pitfalls in the diagnosis and management of patients with bradycardia. 
• Describe pitfalls in the diagnosis and management of patients with tachycardia. 

 
Learn some common pitfalls in the recognition and treatment of bradycardia and tachycardia. 
 
 
 
 
 
IN-KIND COMMERCIAL SUPPORT (MEDICAL DEVICE EQUIPMENT) FOR HANDS-ON 
PRACTICUM LEARNING FORMAT PROVIDED BY: 
 

• FUJIFILM SonoSite  
• Laerdal 
• Syndaver Labs 
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commercial interests to disclose. 
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University of Arizona, College of Medicine-Phoenix, Director, EM Ultrasound Program & Fellowships, 
Banner University Medical Center-Phoenix 
 
Disclosure: Dr. Wu has stated that she has no relevant financial interest or relationships with any 
commercial interests to disclose. 
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Tarlan Hedayati, MD, FACEP - Assistant Professor, Associate Program Director, Department of 
Emergency Medicine, Cook County (Stroger) Hospital 
 
Disclosure: Dr. Hedayati has stated that she has no relevant financial interest or relationships with any 
commercial interests to disclose. 
 
Kenji Inaba, MD, FRCSC, FACS - Associate Professor of Surgery and Emergency Medicine, Director of 
Surgical ICU and General Surgery Residency Program Director, LAC+USC Medical Center, Los 
Angeles, CA 
 
Disclosure: Dr. Inaba has stated that he has no relevant financial interest or relationships with any 
commercial interests to disclose. 
 
Haney Mallemat, MD - Assistant Professor of Emergency Medicine / Critical Care Medicine 
Cooper Medical School of Rowan University 
 
Disclosure: Dr. Mallemat has stated that he has no relevant financial interest or relationships with any 
commercial interests to disclose. 
 
Amal Mattu, MD - Professor and Vice Chair, Department of Emergency Medicine 
University of Maryland School of Medicine Baltimore, Maryland 
 
Disclosure: Dr. Mattu has stated that he has no relevant financial interest or relationships with any 
commercial interests to disclose. 
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Center, Medical Director, Nashville Fire Department and Nashville International Airport, Nashville, TN 
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commercial interests to disclose. 
 
 
Teresa Wu, MD, FACEP - Director, Simulation Curriculum, Associate Professor, Emergency Medicine, 
University of Arizona, College of Medicine-Phoenix, Director, EM Ultrasound Program & Fellowships, 
Banner University Medical Center-Phoenix 
 
Disclosure: Dr. Wu has stated that she has a relationship with SonoSupport.  This relationship will not impact 
her ability to present an unbiased presentation. 
 
 

15 
 



 
Resuscitation 2017 - BOOTCAMP DIRECTORS 
 
Amal Mattu, MD - Professor and Vice Chair, Department of Emergency Medicine 
University of Maryland School of Medicine Baltimore, Maryland 
 
Disclosure: Dr. Mattu has stated that he has no relevant financial interest or relationships with any 
commercial interests to disclose. 
 
Michael Winters, MD, FACEP, FAAEM – Associate Professor of Emergency Medicine and Medicine, 
University of Maryland School of Medicine, Co-Director, Combined EM/IM/Critical Care Program 
Medical Directory, Adult Emergency Department, University of Maryland Medical Center 
 
Disclosure: Dr. Winters has stated that he has no relevant financial interest or relationships with any 
commercial interests to disclose. 
 
 
Resuscitation 2017 – BOOTCAMP SPEAKERS 
 
Tarlan Hedayati, MD, FACEP - Assistant Professor, Associate Program Director, Department of 
Emergency Medicine, Cook County (Stroger) Hospital 
 
Disclosure: Dr. Hedayati has stated that she has no relevant financial interest or relationships with any 
commercial interests to disclose. 
 
Amal Mattu, MD - Professor and Vice Chair, Department of Emergency Medicine 
University of Maryland School of Medicine Baltimore, Maryland 
 
Disclosure: Dr. Mattu has stated that he has no relevant financial interest or relationships with any 
commercial interests to disclose. 
 
 
Corey Slovis, MD - Chairman, Department of Emergency Medicine, Vanderbilt University Medical 
Center, Medical Director, Nashville Fire Department and Nashville International Airport, Nashville, TN 
 
Disclosure: Dr. Slovis has stated that he has no relevant financial interest or relationships with any 
commercial interests to disclose. 
 
Sarah Stahmer, MD - Clinical Associate Professor Emergency Medicine, Department of Emergency 
Medicine, University of North Carolina/Chapel Hill, Chapel Hill, NC 
 
Disclosure: Dr. Stahmer has stated that she has no relevant financial interest or relationships with any 
commercial interests to disclose. 
 
 
 

16 
 



Jeffrey A Tabas, MD - Professor of Emergency Medicine, Office of Continuing Medical Education, 
UCSF School of Medicine, San Francisco, CA 
 
Disclosure: Dr. Tabass has stated that he has no relevant financial interest or relationships with any 
commercial interests to disclose. 
 
 
Michael Winters, MD, FACEP, FAAEM – Associate Professor of Emergency Medicine and Medicine, 
University of Maryland School of Medicine, Co-Director, Combined EM/IM/Critical Care Program 
Medical Directory, Adult Emergency Department, University of Maryland Medical Center 
 
Disclosure: Dr. Winters has stated that he has no relevant financial interest or relationships with any 
commercial interests to disclose. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

17 
 



Resuscitation 2017 would like to acknowledge our sponsors: 
 
 

 
 
Laerdal Medical 
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FUJIFILM SonoSite, Inc. is the innovator and world leader in bedside and point‐of‐care ultrasound, and 
an industry leader in ultra high‐frequency micro‐ultrasound technology. Headquartered near Seattle, the 
company is represented by subsidiaries and a global distribution network in over 100 countries. 
SonoSite’s portable, compact systems are expanding the use of ultrasound across the clinical spectrum 
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information, go to: www.sonosite.com. 
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affects 75% of Americans leading to several systemic diseases such as stroke, cardiovascular disease, 
diabetes, etc. When we know that 91% of patients with heart disease also have periodontal disease, we 
need to do something to stop this silent killer called periodontitis.  
 
Our mission is to raise awareness about oral-systemic health link and our goal is to help people prevent 
and fight periodontal disease for a better overall health. 
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OIC Advance caters to the needs of our clients. Our unit helps our clients enhance work productivity and 
results. And this is what it’s all about, helping our clients thrive in their workplace. We are focused on 
clearer solutions for today with an eye to the future for better results.  

 
 
 
 

 
 

�
One Pump. Massive Potential. TandemLife (formerly, CardiacAssist, Inc.) exists to deliver Life Support 
Simplified, with one small pump enabling any type of extracorporeal circulatory support your patients 
may need. The TandemHeart pump was the driving force behind the world’s first percutaneous left heart 
support system.  We’ve added on to this legacy of innovation by developing three new product lines with 
the same reliability you’ve come to expect; TandemLife, TandemLung, and Protek Duo.  Visit us to learn 
how we can empower your program to deliver breakthrough performance in extracorporeal support. 
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medical books, journals, and electronic media.  Visit our booth to browse our comprehensive product line. 
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Key Points 
 

Intra-arrest 

• Intractable ventricular fibrillation 

o Consider esmolol infusion � yes! Might work 

� Lee, et al. Resuscitation 2016 

o Consider double sequential shock � yes! Might work 

� Cortez, et al. Resuscitation 2016 

o Amiodarone, nifekalant, lidocaine? � ummm….probably no benefit 

� Tagami, et al. Resuscitation 2016 

� Kudenchuk, et al. N Engl J Med 2016 

� Sanfilippo, et al. Resuscitation 2016 

• Can delay advanced airway interventions for 3 cycles (6 min) in order to 

maximize compressions and defibrillations early 

o Early ventilations are not critical in primary cardiac arrest 

o Note: for pulmonary arrest, secure airway immediately! 

 

Drugs  

• Does EPI work early in cardiac arrest? � first 15 minutes? 

o Tanaka, et al. Am J Emerg Med 2016 

o Ueta, et al. Am J Emerg Med 2017 

 

Post-arrest therapeutic hypothermia (“targeted temperature management”) 

• Still remains a Class I indication in post-VF arrest patients with ROSC but 

remaining unconscious 

o Donnino, et al. Resuscitation 2016 (AHA/ILCOR Statement) 

o Howes, et al. Resuscitation 2016 (Canadian Guidelines) 

• Bro-Jeppesen, et al. Resuscitation 2013 

o Patients that developed fevers had higher mortality 

• Cool for at least 24 hours 

• Controvery continues 

o Doshi, Acad Emerg Med 2016 (non-shockable rhythms) 

o Bernard, Circulation 2016 (shockable rhythms) 

o Chan, JAMA 2016 (in-hospital arrest) 

 

Post-arrest cath lab activation 

• Class IB in 2013 ACC/AHA STEMI guidelines for post-arrest STEMI 

• Class IA in 2014 ACC/AHA NSTE-ACS guidelines for post-arrest NSTE-ACS 
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• Numerous articles are pushing for all post-arrest patients with ROSC to go for 

urgent cath (with hypothermia) regardless of initial rhythm and level of 

consciousness 

• Rab, et al. JACC 2015 

o Algorithm for post-arrest comatose patient with ROSC 

o Push for patients to get cath unless they have multiple “unfavorable 

resuscitation features” 

� Unwitnessed arrest 

� Initial rhythm non-VFib 

� No bystander CPR 

� > 30 min to ROSC 

� Ongoing CPR 

� pH < 7.2 

� Lactate > 7 

� Age > 85 

� ESRD 

� Noncardiac cause of arrest (e.g. trauma) 

 

 



Critical Care Literature: What You Need to Know! 
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Neurocritical Care 

1. Qureshi AI, Palesch YY, Barsan WG, et al. Intensive blood-pressure lowering in patients with 

acute cerebral hemorrhage. N Eng J Med 2016; 375(11)1033-43. 

o Objective 

� Determine the relative efficacy of intensive versus standard antihypertensive 

treatment that was initiated within 4.5 hours after symptoms onset and 

continued for the next 24 hours in patients with spontaneous supratentorial 

ICH. 

o Study 

� Randomized, multicenter, two-group, open-label trial 

� Patients 

• 18 years of age or older 

• GCS of 5 or more at the time of ED arrival 

• Intraparenchymal hematoma of less than 60 cm 

• At least one reading of SBP of 180 mm Hg or more between symptom 

onset and initiation of antihypertensive treatment 

 Treatment initiated within 4.5 hours of symptom onset 

 Interventions 

• Goal of treatment was to reduce and maintain the hourly minimum SBP 

in the range of:  

o 140-170 mm Hg in the standard group 

o 110-139 mm Hg in the intensive treatment group  

o Throughout the period of 24 hours 

• After randomization, IV nicardipine was the first agent used - initiated at 

5 mg/hr and titrated by 2.5 mg/hr every 15 min until 15 mg reached; if 

SBP goal not achieved at max nicardipine dose, could use IV labetalol 

• Primary treatment failure defined as not reaching the target SBP of less 

than 140 mm Hg in the intensive treatment group and less than 180 mm 

Hg in the standard treatment group within 2 hours of randomization 

 Trial Assessments 

• CT head obtained at 24 hours after the initiation of treatment 

• Baseline and 24-hr CT scans were read by reader unaware of the 

assignments, clinical findings, and time points of image acquisition 

 Follow up at 1 m with telephone contact, and in-person evaluation at 3 m 

 Primary outcome: proportion of patients who had moderately severe or severe disability or who 

had died (dichotomized 3-month mRS 4-6 vs. 0-3) 

 Safety outcomes: neurologic deterioration (decrease from baseline of 2 or more in GCS) 

 Results 

 110 sites in the US, Japan, China, Taiwan, South Korea, and Germany 

 1000 patients randomized - 500 each arm 



• 56.2% were Asian; 38% women 

• ICH volume > 30 cm3 9-10% 

• IVH about 25-29% 

• Basal ganglia 51% 

 Primary treatment failure occurred in 12% of intensive-treatment group vs. 0.8% in standard-

treatment group 

 Death or disability 

• Intensive treatment group: 38.7% 

• Standard treatment group: 37.7% 

 No significant difference between groups in the ordinal distribution of mRS score at 3 months 

 Serious adverse events 

• Intensive treatment group: 1.6% 

• Standard treatment group: 1.2% 

 Limitations 

 Higher proportion of patients with primary treatment failure in intensive treatment group. 

 Relatively high proportion of Asian patients (no significant difference in treatment group 

between Asian patients and non-Asian patients) 

 Observed rate of death or disability at 3 months lower than anticipated rate in standard 

treatment group 

 High proportion of patients with GCS of 15 

 Trial stopped for futility prior to enrolling planned 1280 patients 

 Take Home Point 

 Intensive reduction (110-139 mm Hg) in SBP level does not provide incremental clinical 

benefit. 

 

2. Baharoglu MI, Cordonnier C, Al-Shahi Salman R, et al. Platelet transfusion versus standard care 

after acute stroke due to spontaneous cerebral haemorrhage associated with antiplatelet 

therapy (PATCH): a randomized, open-label, phase 3 trial. Lancet 2016; 387:2605-13. 

o Objective 

� Assess whether platelet transfusion would reduce death or dependence 

compared to standard care by reducing ICH growth 

o Study 

� Multicenter, randomized, open-label, parallel-group trial 

� 36 hospitals in Netherlands, 13 hospitals in the UK, 11 hospitals in France 

� Patients 

• 18 years of age or older 

• Nontraumatic supratentorial ICH 

• GCS of 8-15 

• Platelet transfusion could be initiated within 6 hours of symptom onset 

and within 90 min of brain imaging 

• Taking antiplatelet therapy (COX inhibitors-aspirin; ADP receptor 

inhibitor-clopidogrel; adenosine-reuptake inhibitor-dipyridamole) for at 

least 7 days 

• Had preICH mRS of 0 or 1 

 Intervention 

• Randomized 1:1 

• Standard care 

o Not defined in protocol 



o Assumed to be given according to contemporary European and 

National guidelines 

• Standard care plus platelet transfusion 

o Leukocyte-depleted 

o Initiated within 6 hours of ICH symptom onset and within 90 

min of diagnostic brain imaging 

o COX inhibitor - got one platelet concentrate 

o ADP receptor inhibitor - got 2 platelet concentrates 

• Brain imaging done at 24 hours  

 Primary outcome 

• Difference in functional outcome at 3 months after randomization 

scored with mRS 

 Results 

 41 sites enrolled 190 patients 

• 97 assigned to standard care + platelets 

• 93 assigned to standard care 

• None lost to follow up at 3 months 

• Baseline characteristics balanced 

• 19% had at least one exclusion criteria 

• Follow up imaging missing for 17 patients in platelet group and 20 in 

control group 

 Primary outcome 

• Shift towards death or dependence at 3 months higher in platelet 

transfusion group (OR 1.84) 

• More participants in the platelet group had poor outcome with a mRS 

score of 4-6 at 3 months 

 Secondary outcomes 

• Survival and proportion of patients with an mRS of 3-6 at 3 months 

weren’t significantly different nor did ICH volume change at 24 hours 

 Serious adverse events 

• Platelet group: 42% 

• Standard group: 29% 

• Most were ICH enlargement, UTI, and pulmonary infections 

 Limitations 

 Small size 

 Most were taking aspirin; relatively few clopidogrel 

 19% met at least one exclusion criteria 

 Take Home Point 

 Platelet transfusion cannot be recommended for treatment of ICH in patients taking 

antiplatelet therapy 

 

Cardiac Arrest 

3. Kudenchuk PJ, Brown SP, Daya M, et al. Amiodarone, lidocaine, or placebo in out-of-hospital 

cardiac arrest. N Engl J Med 2016; 374:1711-22. 

o Objective 

� Compare the effects of amiodarone, lidocaine, and placebo on survival to 

hospital DC after OHCA due to shock-refractory VF or pVT 

o Study 



� Randomized, double-blind, placebo-controlled prehospital trial 

� 55 EMS agencies enrolled patients with OHCA at 10 North American sites 

participating in ROC 

� Patients 

• 18 years of age or older 

• Nontraumatic OHCA 

• Shock-refractory VF or pVT 

• Required to have IV or IO access 

 Treatment protocol 

• After failure of one or more shocks to terminate VF or pVT or prevent its 

recurrence, patients received a vasopressor and study drug kit 

• Patients, investigators, trial personnel unaware of trial-drug 

assignments 

• If VF or pVT persisted after initial dose of drug, standard resusc 

measures, additional shock, and supplemental dose of drug were 

administered 

• Post-cardiac arrest care -all interventions completed before hospital 

arrival; post arrest care provided in accordance with AHA guidelines and 

include open-label amio or lidocaine 

• Components of hospital care not standardized 

 Primary outcome 

• Survival to hospital DC 

• Main aim was to compare amio vs. placebo, lido vs. placebo, and amio 

vs. lidocaine 

 Secondary outcome 

• Survival with favorable neurologic status at DC (mRS) 

 Results 

 3,026 patients included in per-protocol population 

• Amiodarone: 974 

• Lidocaine: 993 

• Placebo: 1059 

 Survival to hospital DC 

• Amiodarone: 24.4% 

• Lidocaine: 23.7% 

• Placebo: 21% 

 Favorable neurologic status 

• Amiodarone: 18.8% 

• Lidocaine: 17.5% 

• Placebo: 16.6% 

 Subgroup 

• Higher rate of survival with drugs vs. placebo when arrest was 

witnessed 

o Amiodarone: 27.7% 

o Lidocaine: 27.8% 

o Placebo: 22.7% 

 Placebo patients more likely to require additional dose of blinded drug than recipients of amio 

or lidocaine; received greater number of shocks and other rhythm control medications 

 Limitations 



 Selection bias - may have influenced trial enrollment 

 Trial tested only 1 administration strategy without crossover 

 Enrollment of patients whose conditions may have afforded little to no chance of survival may 

have diluted presence of more robust treatment effect 

 Take Home Point 

 The use of amiodarone or lidocaine did not improve survival to hospital DC in OHCA patients 

with shock-refractory ventricular fibrillation or pulseless ventricular tachycardia. 

 

4. Bernard SA, Smith K, Finn J, et al. Induction of therapeutic hypothermia during out-of-hospital 

cardiac arrest using a rapid infusion of cold saline: The RINSE Trial (Rapid Infusion of Cold Normal 

Saline). Circulation 2016; 134:797-805. 

o Objective 

� Compare induction of TH during CPR in OHCA patients using a rapid IV infusion 

of large-volume cold saline with standard care 

o Methods 

� Study 

• December 2010 - December 2014 

• Multicenter, randomized, controlled trial 

• EMS in 3 cities in Australia (Melbourne, Adelaide, Perth) 

o Followed the recommendations of the Australian Resuscitation 

Council for treatment of OHCA 

• EMS carried 2 L of normal saline in an insulated cooler that maintained 

the temperature at 3 C using a chilled ice block 

 Patients 

• Adults > 18 years of age 

• Cardiac arrest upon EMS arrival 

• IV access 

• Were still in cardiac arrest after defibrillation, IV access, ventilation with 

100% O2, and an initial dose of epinephrine 

 Randomization 

• If patient remained in CA after initial interventions, patients randomized 

to rapid infusion of 30 ml/kg cold saline (max 2L) or standard care 

• Cold saline was stopped if the tympanic temp reached 33 C or pulm 

edema was suspected 

• Patients with ROSC were transported to nearest hospital with an ED and 

ICU 

• Standard care at most hospitals included lytics or cath for STEMI and a 

TTM protocol targeted to 33 C 

 Primary Outcome: survival at hospital DC 

 Secondary Outcome: proportion of patients in shockable and nonshockable rhythms with ROSC 

 Results 

 1198 patients for primary analysis 

• 618 to intra-arrest TH 

• 580 to standard prehospital care 

 Characteristics 

• Over 60% had bystander CPR performed 

• 75% arrested at private residence 

• 96% suspected cardiac cause 



• 46% VF/pVT 

• 33% Asystole 

• > 50% from Melbourne area 

• About 6 mg of epi given to both groups 

• 25% had post-arrest epi infusion 

 Outcomes 

• Overall no difference in survival at hospital DC 

o Intra-arrest cooling: 10.2% 

o Standard care: 11.4% (p=0.51) 

o Shockable rhythm 

� Intra-arrest cooling: 18.9% 

� Standard care: 23.2% (p=0.21) 

• Significant decrease in number of patients with an initial shockable 

rhythm allocated to cold saline who had ROSC as the scene (41% vs. 

51%) 

 Limitations 

 Study stopped prior to first planned interim analysis because a number of hospitals changed 

their TTM protocol to 36 C after the TTM trial 

 EMS was not blinded to treatment 

 Tympanic membrane temps used; other methods not feasible 

 Enrolled approximately 10% of all arrests undergoing CPR 

 Primary outcome was survival to hospital DC, not neurologic survival 

 Take Home Points 

 Pre-hospital Intra-arrest cooling with cold saline did not improve survival to hospital DC 

 Reduction in rate of ROSC for patients with an initial shockable rhythm 

 

5. Gaspari R, Weekes A, Adhikari S, et al. Emergency department point-of-care ultrasound in out-of-

hospital and in-ED cardiac arrest. Resuscitation 2016; 109:33-39. 

o Objective 

� Determine the association between US visible cardiac activity and survival for 

patients with PEA or asystole 

o Study 

� Multicenter, prospective, protocol-driven observational study 

� 20 sites in the US and Canada 

� Patients 

• Presented to the ED in nontraumatic CA 

• Found to be in PEA or asystole 

• Had US imaging performed during their resuscitation 

 Protocol 

• Required US imaging at the beginning of ACLS in the ED and a second US 

exam at the end of resuscitation efforts 

• All USs performed during pauses in resuscitation 

• Used subxiphoid or parasternal long axis views to identify cardiac 

activity during resuscitation 

• Cardiac activity defined as any visible movement of the myocardium; 

excluded blood movement within the chambers or isolated valve 

movement 

• USs performed by credentialed EM physicians 



 Primary outcome 

• Percentage of patients that survive to hospital admission 

 Secondary outcomes 

• % of patients that survive to hospital DC 

• % of patients with ROSC 

 Results 

 953 patients enrolled from 2011 to 2014 

• ROSC: 26.2% 

• Survival to hospital admission: 14.4% 

• Survival to hospital DC 1.6% 

 33% had cardiac activity on initial US 

• ROSC: 51% 

• Survival to hospital admission: 28.9% 

• Survival to hospital DC: 3.8% 

 Patients without cardiac activity 

• ROSC: 14.3% 

• Survival to hospital admission: 7.2% 

• Survival to hospital DC: 0.6% 

 Rapidly reversible causes 

• 34 patients with pericardial effusion 

o 13 pericardiocentesis 

� Survival to hospital DC: 15.4% 

• 15 patients with suspected PE 

o Got tPA 

o 1 patient survived to hospital DC 

 Lack of cardiac activity on POCUS and asystole strongly associated with lack of survival 

 Limitations 

 Lack of blinding: those with cardiac activity on US demonstrated longer resus times 

 Did not assess survival to hospital DC with neurologic function 

 Did not protocolize all aspects of resuscitation 

 Possibility of selection bias  

 Take Home Points 

 PEA, cardiac activity strongly associated with survival to hospital admission and DC 

 Lack of cardiac activity and asystole strongly associated with lack of survival 

Rapid Sequence Intubation 

6. Khandelwal N, et al. Head-elevated patient positioning decreases complications of emergent 

tracheal intubation in the ward and intensive care unit. Anesth Analg 2016; 122:1101-7. 

o Background 

� Incidence of difficult intubation and airway-related complications is greater with 

ETI performed outside of the OR 

� Patient positioning is crucial 

� Studies suggest that preoxygenation is improved and apnea time prolonged 

when patients are in a back-up head-elevated (BUHE) position versus supine; 

BUHE > 30 degrees 

� Data regarding the efficacy of BUHE position in reducing ETI-related 

complications lacking 

o Objective 



� Determine if BUHE position is associated with a decrease in complications 

related to ETI outside of the OR 

o Study 

� Retrospective cohort 

� 2 large academic medical centers affiliated with University of Washington 

� Out of OR intubations (except ED) performed by preassigned anesthesia airway 

team 

� Patients 

• ETI outside of the OR or PACU 

• ETI attempts had to be made using DL 

• Excluded 

o < 18 years of age 

o ETI for cardiac arrest 

o ED intubations 

o Initial ETI attempts using VL or fiberoptic scope 

 Primary outcome 

• Occurrence of a complication of any intubation-related complication 

among patients intubated in supine position vs. BUHE position 

o Difficult intubation 

o Hypoxemia 

o Esophageal intubation 

o Pulmonary aspiration 

 Results 

 528 patients included in study 

 Intubation-related complications 

• Supine position: 76/332 (22.6%) of patients 

• BUHE position: 18/192 (9.3%) of patients 

o OR 0.42 

o Primary reason is a decrease in composite of hypoxemia, 

aspiration, or esophageal intubation 

 Limitations 

 Intubation data self-reported - subject to reporting bias 

 Performance of intubation by experienced anesthesia providers may have driven down the DI 

rate 

 Could not guarantee that the patient was in the BUHE position for preoxygenation 

 Retrospective design 

 Several things could have affected whether patients needed supine position - hemodynamic 

instability, intracranial hypertension 

 Take Home Point 

 Placing patients in a BUHE position during ETI, compared with a supine position, reduced odds 

of hypoxemia, aspiration, and esophageal intubation. 

 

Mechanical Ventilation 

7. Faust AC, et al. Impact of an analgesia-based sedation protocol on mechanically ventilated 

patients in the medical intensive care unit. Anesth Analg 2016; 123:9903-9. 

 Objective 

 Evaluate the impact of an analgosedation protocol on duration of mechanical ventilation, ICU 

LOS, sedation levels, and medication costs. 



 Study 

 Retrospective cohort study 

 MICU at Texas Health Presbyterian Hospital of Dallas - large, teaching, community hospital with 

24-bed MICU 

 Preimplementation Group 

• Adult MICU patients ventilated between June 1, 2011-December 1, 

2011 

• Managed by their 2009 sedation policy and protocol 

• RASS 0-(-2) 

• CPOT used for analgesia management 

• Typically given propofol for sedation, then IV narcotics (morphine) or a 

second sedative agent (midazolam) 

 Postimplementation Group 

• Adult MICU patients ventilated between June 1, 2010-December 1, 

2013 

• Changed approach in 2012 

• Focused on treating pain before sedative or antipsychotic use 

• Same RASS and CPOT targets 

• Used IV fentanyl first, then propofol or dexmetomidine afterwards 

 Primary outcome: duration of mechanical ventilation 

 Secondary outcomes 

• MICU LOS 

• RASS scores 

• CPOT scores 

• Sedative and analgesic medications use and costs 

• Self-extubation 

• Mortality 

 Results 

 237 patients 

• 65 in the preimplementation group 

• 79 in the post implementation group 

 Postimplementation group 

• Lighter levels of sedation 

• Decreased mechanical ventilation (45 hours) 

• Decreased ICU LOS (51 hours) 

• Better pain management 

 Limitations 

 Single center 

 MICU 

 Noncontrolled 

 Retrospective 

 Take Home Point 

 An analgosedation based sedation protocol using fentanyl resulted in better pain 

management, lighter sedation levels, reduced duration of MV, and reduced LOS in the ICU. 

8. Girardis M, et al. Effect of conservative vs conventional oxygen therapy on mortality among 

patients in an intensive care unit. The Oxygen-ICU Randomized Clinical Trial. JAMA 2016.  

a. Objective 



i. Determine whether the application of a strict conservative protocol for oxygen 

supplementation to maintain PaO2 within physiologic limits could improve 

outcomes in critically ill ICU patients 

b. Study 

i. Single-center, open-label, parallel-group, randomized clinical trial 

ii. Modena University hospital 

iii. Patients 

• 18 years or older 

• Admitted to the ICU with expected LOS 72 hours or more 

 Randomized 1:1 

• Conventional 

o Oxygen therapy was administered according to standard ICU 

practice 

o Patients received an FiO2 of at least 40%, allowing PaO2 values 

up to 150 mmHg and an SpO2 97%-100% 

• Conservative 

o Oxygen administered at the lowest possible FiO2 to maintain 

the PaO2 between 70-100 mm Hg 

o Only got supplemental oxygen if SpO2 < 94% 

o Target 94-98% 

 Primary outcome: ICU mortality 

 Secondary outcomes: new-onset respiratory, cardiovascular, liver, and renal failure occurring 48 

hours or more after ICU admission  

 Statistical analysis 

 Planned 660 patients 

 Stopped after 480 patients - violent earthquake seriously damaged hospital, with temporary 

evacuation of ICU and 20-25% reduction in hospital beds - resulted in low inclusion rates 

 Concerned about high risk of bias related to changes in standard practice  

 Used a modified intent-to-treat population 

 Results 

 480 patients included 

• Conventional: 244 

• Conservative: 236 

• MITT analysis 

o Conventional 218 

o Conservative 216 

 Mortality 

• Conventional group: 20.2% 

• Conservative group: 11.6% 

 Hospital mortality also lower in the conservative group 

 No difference between the 2 groups with respect to occurrence of new respiratory or renal 

failure 

 Lower incidence of new shock, liver failure lower in conservative group 

 Lower risk of developing bloodstream infection in conservative group 

 Analysis of primary and secondary outcomes in intention to treat population confirmed data in 

MITT 

 Limitations 

 Single center 



 Open label 

 Stopped early 

 Take Home Point 

 Among ICU patients with a LOS of 72 hours or longer, a conservative approach for O2 therapy 

resulted in lower ICU mortality 

 

Fluid Responsiveness 

9. Cherpanath TG, et al. Predicting fluid responsiveness by passive leg raising: A systematic review 

and meta-analysis of 23 clinical trials. Crit Care Med 2016; 44:981-91. 

o Objective 

� Investigate available literature on PLR and fluid responsiveness to provide an 

overview of the predictive value of PLR in various settings 

o Study 

� Meta-analysis 

� Included 

• Fluid challenge was given as gold standard to delineate fluid responders 

from non-responders 

• PLR was performed 

• Data available to calculate sensitivity, specificity, and AUROC 

o Results 

 23 articles 

• 1,013 patients 

• 1,034 fluid challenges 

• Mostly in sinus rhythm 

• Mean age 60 years 

 Most frequent indication for IVFs - circulatory failure in setting of sepsis 

 PLR mostly performed from the semirecumbent starting position 

 All studies prospectively performed in the ICU except 1 study in the ED, 1 in anesthesiology, and 

1 retrospective study in the ICU 

 4 methods used as primary measurement technique for fluid challenge 

• Esophageal Doppler 

• TTE 

• Pulse contour analysis 

• Bioreactance 

 Cutoff of 15% used to identify responders from non-responders 

 Sensitivity: 86% 

 Specificity: 92% 

 AUROC: 0.95 

 Similar performance in spontaneously breathing patients versus mechanical ventilation 

 No difference when performed from supine starting position versus semirecumbent 

 Pulse pressure had sensitivity of just 58% 

 Limitations 

 Meta-analysis 

 Studies used different cutoff values, different measurement techniques 

 No studies on whether PLR to guide fluid administration improves outcome 

 Take Home Point 

 PLR is a reliable tool to predict fluid responsiveness in various clinical settings 

 



Sepsis 

10. Singer M, Deutschman CS, Seymour CW, et al. The third international consensus definitions for 

sepsis and septic shock (Sepsis 3). JAMA 2016; 315:801-810. 

o ESICM and SCCM 

o 19-member Task Force 

� Critical care, infectious disease, surgical, and pulmonary specialists 

� Tasked with: 

1. Differentiating sepsis from infection 

2. Updated definitions of sepsis/septic shock 

3. Identify clinical criteria that identifies all elements of infection, host 

response, and organ dysfunction 

o Sepsis 

� “Life-threatening organ dysfunction caused by dysregulated host response to 

infection” 

� Organ dysfunction defined as SOFA score >= 2 resulting from infection 

o qSOFA 

� Altered mental status (GCS < 13) 

� RR >= 22 bpm 

� SBP <= 100 mm Hg 

o Septic Shock 

� “A subset of sepsis in which profound circulatory, cellular, and metabolic 

abnormalities are associated with a greater risk of mortality” 

� Criteria 

1. Vasopressors to maintain MAP > 65 mm Hg 

2. Lactate >= 2 mmol/L 

3. Adequate fluid resuscitation 

o “Severe sepsis” and SIRS are gone 

 

11. Rhodes A, Evans LE, Alhazzani W, et al. Surviving Sepsis Campaign: International guidelines for 

management of sepsis and septic shock. Crit Care Med March 2017. 

o Definitions 

� Uses the Sepsis-3 definitions for sepsis/septic shock published in JAMA 2016. 

o Initial Resuscitation 

� Begin resuscitation immediately (Best Practice Statement) 

� Recommend least 30 ml/kg of crystalloid fluid in the first 3 hours for sepsis-

induced hypoperfusion (strong recommendation, low quality of evidence) 

� Additional fluids be guided by frequent assessment of hemodynamic status 

(Best Practice Statement) 

� Suggest dynamic over static variables be used to predict fluid responsiveness, 

where available (weak recommendation, low quality of evidence) 

� Recommend an initial target MAP of 65 mm Hg in patients with septic shock 

requiring vasopressors (strong recommendation, moderate quality of evidence) 

� Suggest guiding resuscitation to normalize lactate in patients with elevated 

lactate levels as marker of tissue hypoperfusion (weak recommendation, low 

quality of evidence) 

o Diagnosis 



� Recommend that appropriate routine microbiologic cultures (including blood) 

be obtained before starting antimicrobial therapy in patients with suspected 

sepsis or septic shock if doing so results in no substantial delay in the start of 

antimicrobials (Best Practice Statement) 

o Antimicrobial Therapy 

� Recommend administration of IV antimicrobials be initiated as soon as possible 

after recognition and within 1 hour for both sepsis and septic shock (strong 

recommendation, moderate quality of evidence) 

� Recommend empiric broad-spectrum therapy with 1 or more antimicrobials for 

patients presenting with sepsis or septic shock to cover all likely pathogens 

(strong recommendation, moderate quality of evidence) 

� Recommend antimicrobial therapy is narrowed once pathogen identification 

and sensitivities are established (BPS) 

� Recommend dosing strategies of antimicrobials be optimized based on accepted 

pharmacokinetic/pharmacodynamics principles and specific drug properties in 

patients with sepsis or septic shock (BPS) 

� Suggest empiric combination therapy aimed at the most likely bacterial 

pathogen for the initial management of septic shock (weak recommendation, 

low quality of evidence)  

� Recommend against combination therapy for routine treatment of neutropenic 

sepsis/bacteremia (strong recommendation, moderate quality of evidence) 

� Recommend de-escalation with discontinuation of combination therapy within 

the first few days in response to clinical improvement and or evidence of 

infection resolution (BPS) 

� Suggest duration of treatment 7 to 10 days (weak recommendation, low quality 

of evidence) 

o Source Control 

� Recommend that a specific anatomic diagnosis of infection requiring emergent 

source control should be identified or excluded as rapidly as possible in patients 

with sepsis or septic shock, and that any required source control intervention be 

implemented as soon as medically and logistically practical (BPS) 

� Recommend prompt removal of intravascular access devices that are a possible 

source of sepsis or septic shock after other vascular access has been established 

(BPS) 

o Fluid Therapy 

� Recommend that a fluid challenge technique be applied where fluid 

administration is continued as long as hemodynamic factors continue to 

improve (BPS) 

� Recommend crystalloids as the fluid of choice for initial resuscitation and 

subsequent intravascular volume replacement (strong recommendation, 

moderate quality of evidence) 



� Suggest either balanced crystalloids or saline for fluid resuscitation (weak 

recommendation, low quality of evidence) 

� Suggest albumin in addition to crystalloids for initial resuscitation and 

subsequent intravascular volume replacement when patients require 

substantial amounts of crystalloids (weak recommendation, low quality of 

evidence) 

� Recommend against HES (strong recommendation, high quality of evidence) 

o Vasoactive Medications 

� Recommend NE as the first choice vasopressor (strong recommendation, 

moderate quality of evidence) 

� Suggest adding either vasopressin (up to 0.03 U/min) (weak recommendation, 

moderate quality of evidence) or epinephrine (weak recommendation, low 

quality of evidence) to NE with intent of raising MAP to target 

� Suggest using dopamine as an alternative vasopressor agent to NE in only 

selected patients (low risk of tachyarrhythmia’s, absolute or relative 

bradycardia) (weak recommendation, low quality of evidence) 

� No low-dose dopamine (strong recommendation, high quality of evidence) 

� Suggest using dobutamine in patients who show evidence of persistent 

hypoperfusion despite adequate fluid loading and the use of vasopressor agents 

(weak recommendation, low quality of evidence) 

� Suggest that all patients requiring vasopressors have an arterial catheter (weak 

recommendation, very low quality of evidence) 

o Steroids 

� Suggest against using IV hydrocortisone to treat septic shock patients if 

adequate fluid resuscitation and vasopressor therapy are able to restore 

hemodynamic stability.  If this is not achievable, we suggest IV hydrocortisone at 

a dose of 200 mg per day (weak recommendation, low quality of evidence) 

o Blood Products 

� Recommend that RBC transfusion occur only when hemoglobin concentration 

decreases to < 7.0 g/dL in adults in the absence of extenuating circumstances, 

such as MI, severe hypoxemia, or acute hemorrhage (strong recommendation, 

high quality of evidence) 

� Suggest against use of FFP to correct clotting abnormalities in the absence of 

bleeding or planned invasive procedure (weak recommendation, very low 

quality of evidence) 

� Suggest prophylactic platelet transfusion when counts are < 10,000 in the 

absence of apparent bleeding and when counts are < 20,000 if patient has a 

significant risk of bleeding.  Higher platelet counts > 50,000 are advised for 

active bleeding, surgery, or invasive procedures (weak recommendation, very 

low quality of evidence) 

o Mechanical Ventilation 

� Recommend for sepsis-induced ARDS 



� Target tidal volume of 6 ml/kg PBW 

� Upper limit goal for plateau pressure 

� Higher PEEP over lower PEEP 

� Recruitment maneuvers 

� Prone over supine position in adults with P/F ratio < 150 

� Suggest using lower tidal volumes over higher tidal volumes in adult patients 

without ARDS (weak recommendation, low quality of evidence) 

� Recommend that mechanically vented patients be maintained with HOB 

elevated between 30 and 45 degrees (strong recommendation, low quality of 

evidence) 

o Glucose Control 

� Recommend a protocolized approach to blood glucose management in ICU 

patients with sepsis, commencing insulin dosing when 2 consecutive blood 

glucose levels are > 180 mg/dL.  Target an upper limit blood glucose level <= 180 

mg/dL (strong recommendation, high quality evidence) 

� Recommend that point-of-care testing of capillary blood be interpreted with 

caution because such measurements may not accurately estimate arterial blood 

or plasma glucose value (BPS) 

o Bicarbonate 

� Suggest against the use of sodium bicarbonate therapy to improve 

hemodynamics or to reduce vasopressor requirements in patients with 

hypoperfusion-induced lactic academia with pH >= 7.15 (weak 

recommendation, moderate quality of evidence) 

 



The Crashing Ventilated Patient Handout	

I. Three scenarios to consider in the crashing ventilated patient  
a. The peri-intubation hemodynamic collapse  
b. The patient who experiences both hemodynamic and ventilatory 

collapse 
c. The hemodynamically stable patient with ventilator dysfunction 

II. The Peri-Intubation Hemodynamic Collapse 
a. Critically-ill patients requiring intubation are at increased risk for 

hemodynamic collapse 
i. Reduced intravascular volume 
ii. Sympathetic output is maxed 
iii. Organ dysfunction 

b. Rapid sequence intubation may potentially lead to hemodynamic 
collapse  

i. BVM and subsequent mechanical ventilation increases intra-
thoracic pressure à reduces preload and cardiac output 

ii. RSI medications reduce sympathetic tone and can reduce 
blood pressure 

c. Tips for intubating critically-ill patients 
i. Prior to intubation, preload the patient with crystalloids 
ii. Place arterial line for continuous and accurate blood 

pressure monitoring (if time and staff permits) 
iii. Reduce the dose of sedatives during RSI 
iv. Have IO access nearby should vasopressors be required 
v. Have vasopresssors in the room just in case hypotension 

occurs 
vi. Post-intubation à emphasis on analgesia BEFORE sedation 

1. Reduces the need for sedatives with the potential for 
hypotension 

III. The patient who experiences hemodynamic and ventilator 
collapse  
a. Remember the mnemonic “D.O.P.E.S. like D.O.T.T.S.” 

i. D.O.P.E.S. à Helps to diagnose the problem 
ii. D.O.T.T.S. à Helps to treat the problem 

b. D.O.P.E.S. 
i. Displaced / Cuff 
ii. Obstructed tube 
iii. Pneumothorax 
iv. Equipment Malfunction 
v. Stacking (i.e., breath stacking) 

c. D.O.T.T.S. 
i. Disconnect the patient from the ventilator 
ii. O2 (100%) / BVM à Bag patient on 100% 
iii. Position à Check endotracheal tube position and function 
iv. “Tweak” the ventilator à especially if Auto-PEEP is 

suspected 
v. Sonogram à Use ultrasound to look for a pneumothorax 



The Crashing Ventilated Patient Handout	

IV. The hemodynamically stable patient with post-intubation 
ventilator dysfunction 
a. 100% / Quick Check 

i. Look for evidence of:  
1. The patient “bucking” the ventilator 
2. The patient biting the tube 
3. Disconnections à Check every connection from the 

patient to the ventilator  
b. Focused History, Physical, labs, and imaging  

i. Who originally intubated? 
ii. Were there any post-intubation complications? 
iii. What medications were used pre and post-intubation? 
iv. Were any procedures performed pre and post-intubation? 
v. What’s the patient’s overall fluid balance? 
vi. What are the current oxygen saturations and EtCO2 (if 

available) 
vii. What was the most recent ABG? 
viii. Have you looked with ultrasound to look for pneumothorax 

c. Waveform Analysis 
i. Is there any evidence of air-hunger? 
ii. Is there evidence of Auto-PEEP? 

1. Perform an end-expiratory hold to determine auto-
PEEP 

d. Respiratory Mechanics 
i. Evaluating if there the problem is one of resistance or 

compliance 
ii. Evaluating the Peak Pressure  
iii. Evaluating the Plateau Pressure 
iv. When the difference between the two measures is: 

1. Low à The problem is likely one of compliance  
a. Consider: 

i. Volume overload 
ii. Acute lung injury / Acute respiratory 

distress syndrome 
iii. Pneumothorax 
iv. Neuromuscular Dysfunction 
v. Abdominal Compartment Syndrome 

2. High à Problem is likely one of resistance: 
a. Consider 

i. Bronchoconstriction 
ii. Dislodged Tube 
iii. Kinked / Biting 
iv. Mucus plug 
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Pelvic Fracture Management in the ED 

The acute management of pelvic fractures has undergone several changes over the last 

decade.  It remains an important topic because hemodynamic instability in association 

with pelvic fractures remains a highly lethal injury pattern with mortality ranging from 18-

40%, most often from hemorrhage1.  In this talk, a practical approach to the critically ill, 

hemodynamically abnormal patient with a pelvic fracture will be discussed.  As outlined 

in the Western Trauma Association critical decision making algorithm1, there is an 

associated intra-abdominal injury rate of approximately 16-55%, thus a FAST or DPA 

should be performed first in these patients, and if positive, this warrants laparotomy.  On 

the way to the OR, external pelvic stabilization can be performed using a sheet or 

commercial device.  This is most effective in fracture patterns with ring widening 

however may actually increase the damage in lateral compression or vertical shearing 

injuries.  External stabilization has not been shown to definitively decrease transfusion 

requirements or improve outcomes however, it may prevent further vascular and soft 

tissue damage from occurring and mitigate pain.  The goal at laparotomy is to control all 

intra-abdominal sources of hemorrhage.  If despite this, the patient remains unstable 

and the pelvis is contributing to the ongoing blood loss, damage control packing is 

performed, with or without ligation of the internal iliac arteries.   

In those patients with a negative FAST and DPA and no other indications for 

laparotomy, there are two options, depending on the availability of local resources.  

First, the patient can be transferred to the Angiography suite for embolization.  If this is 



not possible, the patient can be transferred to the OR where pre-peritoneal packing is 

performed.  This may be followed by angiography.  There, targeted embolization or 

blind bilateral temporary embolization with a gelatin slurry of both internal iliac arteries 

can be performed.  The limited evidence base supporting this treatment algorithm will 

be reviewed.  One of the biggest changes to the acute management of these injuries is 

the introduction of REBOA, Resuscitative Endovascular Balloon Occlusion of the Aorta.  

In hypotensive patients who have a negative FAST and are presumably bleeding into 

the retroperitoneum, a catheter introduced through a low profile 7Fr Sheath in the 

Common Femoral Artery can be used to situate a balloon above the source of bleeding.  

Inflation of the balloon will mitigate blood loss into the pelvic hematoma while at the 

same time decreasing the vascular space to be resuscitated, and preferentially direct 

the blood to the brain and coronaries, thus acting as a physical adjunct to the blood 

product resuscitation.  The role of REBOA will be placed into clinical context during this 

talk. 

 

At the conclusion of this lecture, participants will be able to implement an evidence 

based algorithm for the management of patients with a pelvic fracture. 

At the conclusion of this lecture, participants will be able to describe pitfalls in the 

management of patients with hemodynamically unstable pelvic fractures. 
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Background 

• The amount of critical care delivered in EDs across the US has increased by more than 200%! 

• ED LOS has also rapidly risen. 

• Delays in transfer of critically ill patients to the ICU results in significant increases in morbidity 

and mortality.  Some studies report an increase in mortality of 1.5% per hour. 

 

Sedation, Analgesia, and Neuromuscular Blockade 

Background 

• Critically ill patients routinely experience pain and anxiety from: 

o Endotracheal tube 

o Ventilator strategies (pressure-control, low tidal volumes) 

o Invasive catheters (central venous catheters, Foley) 

o Surgical procedures 

o Nursing care (endotracheal suctioning, repositioning, dressing changes) 

• Pain and anxiety can have adverse effects: increased endogenous catecholamines, increased 

myocardial workload, hypercoagulability 

• Ventilated patients are unable to convey pain and anxiety; MDs/RNs consistently underrate pain 

and anxiety 

• Bonomo JB, et al. Am J Emerg Med 2008; 26:469-72. 

o 117 intubated patients; underwent RSI; remained in ED for > 30 min 

o Anxiolysis: 74% received inadequate or no anxiolytics 

o Analgesia:  75% received inadequate or no analgesia 

o 70 patients received post-intubation vecuronium; 67 received inadequate or no 

anxiolytics or analgesia 

Assessment of Pain and Anxiolysis 

• Vitals sign abnormalities are inadequate in assessing pain/agitation 

• A number of scales and instruments are available to assess pain and agitation 

o Pain: Numeric Rating Scale, Visual Analog Scale, Behavior Pain Scale, Critical Care Pain 

Observation Tool 

o Agitation: Ramsay Sedation Scale, Richmond Agitation-Sedation Scale, Minnesota 

Sedation Assessment Tool, Sedation Agitation Scale 

o Protocols incorporating these tools have demonstrated shorter duration of mechanical 

ventilation, more precise dosing, reduced side effects of medications, and reduced 

ICU/hospital LOS 

o No single tool universally accepted in non-communicative patients 

Analgesia 

• Focus first on providing analgesia before anxiolytics; patients receiving analgesia first achieve 

comfort goals with less supplemental anxiolytic meds 



• Opiates remain the mainstay of therapy; most frequently used are morphine, fentanyl, and 

hydromorphone 

Sedation 

• Current guidelines recommend titration to RASS 0 to -2 

• When possible, avoid benzodiazepines 

• Current guidelines recommend propofol or dexmedetomidine as first line 

o Propofol 

� Appears to act on GABA receptor; site different from benzodiazepines 

� Lowers seizure threshold; decreases cerebral metabolism and O2 consumption 

� No significant analgesic properties 

� Initial dose: 0.25 – 1 mg/kg 

� Onset: < 1 minute; duration: 10 – 15 minutes 

� Infusion: 25 – 75 mcg/kg/min 

� Hepatic and renal disease have little impact on pharmacokinetics 

� Adverse effects: hypotension, hyperlipidemia, propofol related infusion 

syndrome (metabolic acidosis, dysrhythmias, hyperkalemia, rhabdomyolysis, 

CHF) 

o Dexmedetomidine 

� Highly selective α-2 adrenergic agonist that produces sedation without 

respiratory depression 

� Most studies in postoperative ICU patients 

� Initial dose: 1 mcg/kg over 10 minutes 

� Onset: 1 – 3 minutes; duration: 6 -10 minutes 

� Infusion: 0.2 – 0.7 mcg/kg/min 

� Adverse effects: hypotension, bradycardia, sympathetic rebound after drug 

withdrawal 

Neuromuscular Blockade 

• Neuromuscular blocking agents (NMBA) used to facilitate mechanical ventilation, manage 

increased ICP, treat spasms, and decrease O2 consumption 

• NO analgesic or amnestic effects 

• Complications 

o Prolonged recovery 

� Steroid based NMBAs associated with prolonged recovery 

� Primarily due to accumulation of the NMBA or its metabolites 

o Critical illness polyneuromyopathy 

� One of the most devastating complications of NMBA therapy 

� Patients demonstrate diffuse weakness long after the NMBA is discontinued and 

its metabolites are eliminated 

� Controversial association with concurrent corticosteroid therapy 

� Prolongs the need for ventilatory support, increases ICU/hospital LOS, and 

increases mortality rates 

• Do not use NMBAs indiscriminately; use minimal doses for as short a period as possible 

 

Mechanical Ventilation 

Capnography 

• Use of capnography in intubated patients 

o Maintaining correct ETT placement and patency 



� ED patients are frequently moved for diagnostic testing 

� A sudden loss of the PetCO2 waveform indicates: 

• extubation 

• acute ventilator malfunction 

• disconnection of ventilator tubing 

• ETT obstruction (mucus plug) 

• cardiac arrest 

� A sudden decrease in PetCO2 to a low value indicates: 

• partial obstruction of ETT 

• airway leak 

• partial disconnection of the tubing 

• severe hypotension 

o Monitor changes in physiologic dead space (pulmonary embolism) 

o Determine the optimal level of positive end-expiratory pressure (PEEP) Maximal 

recruitment of alveoli without overdistension occurs when the PetCO2 – PaCO2 gradient is 

smallest 

o Monitoring of patients in whom hypercapnia can be detrimental 

� Status asthmatics, COPD, or increased intracranial pressure 

� A high PetCO2 almost always correlates with an equal or higher PaCO2 value 

� An PetCO2 value > 40 mmHg almost always indicates hypercapnia 

Setting Tidal Volume 

• Fuller BM, Mohr NM, Miller CN, et al. Mechanical ventilation and ARDS in the ED: A multicenter, 

observational, prospective, cross-sectional study. Chest 2015; 148:365-74. 

o Multicenter, prospective, observational, cross-sectional study 

o 4 academic EDs 

o Objectives 

� Characterize ED mechanical ventilation practices 

� Determine incidence of ARDS after admission and risk factors associated with 

outcome 

� Determine prevalence of ARDS in the ED 

� Assess ED compliance with LPV 

o Primary outcome: development of ARDS after admission 

o Patients  

� All mechanically ventilated ED patients > 18 years of age 

� Excluded those who died in the ED, had an ED LOS < 1 hours, mechanical 

ventilation time < 1 hour, or extubated in the ED 

o Results 

� 219 patients 

� Ventilator characteristics 

• Assist control, volume-cycled most common 

• Median tidal volume: 7.6 ml/kg 

• Range: 4.3 to 12.2 ml/kg PBW 

• LPV used in only 56% 

• 11% ventilated with tidal volumes > 10 ml/kg 

� ARDS 

• Incidence after ED admission: 14.7% 

• 7% developed while in the ED 



• LPV used in only 47% 

• Plateau pressure measured in only 40% 

� Only 33% had head of bed elevated while receiving MV 

o Take Home – ED mechanical ventilation 

� We are using higher than recommended tidal volumes 

� Infrequently using lung protective settings regardless of ARDS 

� Infrequently monitoring plateau pressure 

Measure plateau pressure (Pplat) 

• Provides information on lung compliance 

• Obtained by performing an end-inspiratory hold; allows pressure in the alveoli to equilibrate 

with proximal airway pressure 

• If Pplat > 30 mm Hg, decrease tidal volume in 1 ml/kg increments until Pplat < 30 mm Hg or you 

reach 4 ml/kg 

Oxygen toxicity 

• O2 concentrations approaching 100% known to cause oxidant injury 

• Literature is not clear on what is a safe duration/concentration of O2 

• Girardis M, et al. Effect of conservative vs conventional oxygen therapy on mortality among 

patients in an intensive care unit. The Oxygen-ICU Randomized Clinical Trial. JAMA 2016.  

a. Study 

i. Single-center, open-label, parallel-group, randomized clinical trial 

ii. Modena University hospital 

iii. Patients 

• 18 years or older 

• Admitted to the ICU with expected LOS 72 hours or more 

 Randomized 1:1 

• Conventional 

o Oxygen therapy was administered according to standard ICU 

practice 

o Patients received an FiO2 of at least 40%, allowing PaO2 values 

up to 150 mmHg and an SpO2 97%-100% 

• Conservative 

o Oxygen administered at the lowest possible FiO2 to maintain 

the PaO2 between 70-100 mm Hg 

o Only got supplemental oxygen if SpO2 < 94% 

o Target 94-98% 

 Primary outcome: ICU mortality 

 Secondary outcomes: new-onset respiratory, cardiovascular, liver, and renal failure occurring 48 

hours or more after ICU admission  

 Results 

 480 patients included 

 Mortality 

• Conventional group: 20.2% 

• Conservative group: 11.6% 

 Hospital mortality also lower in the conservative group 

 No difference between the 2 groups with respect to occurrence of new respiratory or renal 

failure 

 Lower incidence of new shock, liver failure lower in conservative group 



 Lower risk of developing bloodstream infection in conservative group 

 Analysis of primary and secondary outcomes in intention to treat population confirmed data in 

MITT 

 Take Home Point 

 Among ICU patients with a LOS of 72 hours or longer, a conservative approach for O2 therapy 

resulted in lower ICU mortality 

• Decrease FiO2 in 10 – 20% increments until FiO2 < 60% or SpO2 < 88% 

 

Abdominal Compartment Syndrome 

• Intra-abdominal hypertension (IAH) and abdominal compartment syndrome (ACS) are now 

increasingly recognized in medical and surgical ICU patients 

• IAH can decrease preload, increase afterload, impair ventilation, decrease end-organ oxygen 

delivery, and decrease oxygen utilization 

• Mechanical ventilation and the use of PEEP predisposes patients to IAH/ACS 

• Clinical signs: hypotension, increased airway pressure, decrease urine output 

• Current recommendations: measure intra-abdominal pressure (IAP) in mechanically ventilated 

patients with evidence of other organ dysfunction 

o Measure IAP at end-expiration in the completely supine position using a Foley 

catheter (ensure abdominal muscle contractions absent) 

o Normal IAP 5 – 7 mm Hg 

o IAH > 12 mm Hg 

o ACS > 20 mm Hg with new organ dysfunction 

• Treatment 

o Surgical decompression via laparotomy 

o Non-surgical therapy: gastric decompression (NGT), rectal decompression, sedation, 

paracentesis, diuretics, CVVHD 
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EXTREMITY TRAUMA 

 

 
Extremity trauma is common in the civilian sector.  In this session a practical 
diagnostic approach to the injured extremity will be provided that will allow the 
participant to evaluate and plan treatment for patients with both upper and lower 
extremity injury. 
 
For patients that sustain injury to the extremity, the skeletal framework, soft 
tissue mass, neurologic and vascular status requires detailed examination.  Plain 
films should be used to document any bony fractures.  This is critical even if the 
patient is found to have a vascular injury and will be proceeding to the operating 
room for exploration.  If there is a bony injury in concert with a vascular injury, 
this allows for pre-operative planning and the possible use of intravascular 
shunting prior to bony fixation to optimize the operative outcomes.  In addition to 
x-ray evaluation, a complete neurologic examination should be performed and 
any neurologic deficits clearly documented.  This is especially true for any 
patients about to undergo operative intervention.  This allows for the 
documentation of injury related neurologic abnormalities.  Of critical importance 
is then the vascular examination.  The vascular examination should be utilized to 
categorize the patient into those that have hard signs requiring operative 
intervention, soft signs requiring imaging and no signs allowing safe discharge 
home.  Hard signs include shock attributed to the extremity injury, arterial 
bleeding, an expanding or pulsatile hematoma, pulselessness and a bruit or thrill.  
These patients should proceed directly to the operating room.  Exceptions to this 
are stable patients with multi-level injuries or shotgun injuries where pre-
operative angiography can help with pre-operative planning.  For patients with no 
signs of injury, work by Frykberg has demonstrated that discharge home is a safe 
treatment option.  For patients with soft signs of injury, several options exist.  
Duplex can be used for very specific cases such as a knee dislocation for 
evaluation of the popliteal structures.  In the majority of cases however, the user 
variability as well as patient factors such as hematoma, fracture and soft tissue 
damage preclude the test from achieving an acceptable sensitivity.  It is also not 
available everywhere 24/7, limiting its use.  Catheter based angiography remains 
the gold standard and allows not only diagnosis but in specific cases, therapeutic 
interventions to be performed however does require the use of specialized 
equipment and teams, that may not be available 24/7 and requires a central 
venous puncture.  CT Angiography is one of the most rapidly growing screening 
modalities.  Available wherever there is CT, and using standard power injectors 
and pre-existing hardware and software, 24/7, without the need for a specialized 
team, and using peripherally injected contrast, clinician friendly 3-D images are 
produced with a sensitivity of 100% and specificity approaching the same.  In 
most scenarios, this will be both the screening as well as definitive diagnostic 
test. 
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Why ultrasound is Haney’s Best Friend: Critical Care Ultrasound

I. Ultrasound is the perfect tool for the Emergency Department
A. Patients don’t leave the department
B. Non-invasive
C. Reproducible
D. No harmful effects

II. Ultrasound is helpful to rapidly determine causes of shock
A. Use an algorithm to completely evaluate the patient
B. HIMAP

1. Heart - Parasternal long-axis, Parasternal short axis, Apical 4-chamber, Subxiphoid
2. Intravascular volume
3. Morrison’s pouch (i.e., FAST exam)
4. Aorta
5. Pulmonary - PTX, pleural effusion, pulmonary edema

III. Ultrasound is a procedural aide
A. Central lines
B. Arterial lines
C. Pericardiocentesis
D. Thoracentesis
E. Lumbar puncture in obese patients
F. Locate the cricothyroid membrane in obese patients
G. To assist intubations using direct laryngoscopy

IV. Determine if patients need more volume during resuscitation
A. Passive leg raise
B. Distensibility index
C. E-point septal separation

V. Cardiac Arrest
A. Determine true and pseudo-PEA
B. Determine reversible causes
C. Determine adequate perfusion
D. Prognosticate patient with a low chance of survival 
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Objectives

• At the end of this session, you will be able to:

– Describe clinical scenarios and the variety of airway 
management approaches available.

– Outline pearls and pitfalls of airway management in 
children.

– Review current literature for airway adjuncts, as well 
as a variety of different maneuvers  to better visualize 
the pediatric airway.

– Discuss the use of video laryngoscopy and its 
potential impact on the visualization of the difficult 
airway.

What’s New?

• Cricoid pressure not recommended

• Emphasis on bag-mask ventilation

• Cuffed ET tubes preferred

• Atropine in RSI algorithm to prevent bradycardia – is no 
longer recommended

• High flow nasal cannula to prevent hypoxia during apneic 
period of RSI – this is in!

• Less etomidate – more ketamine in RSI

• Difficult airway – video laryngoscopy and new 
extraglottic/supraglottic devices

• Sugammedex available in U.S. for reversal of rocuronium
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Case: 9 month-old boy

• 9 month-old boy brought in by paramedics 
with a history of fever presents with 
seizure at home

• On arrival, patient has stopped seizing, 
also has stopped breathing, and oxygen 
saturation is dropping 90% - 86%- 80% -
75%

• What do you do now?

Airway Management Process

• Position the head

• Open the airway
– If no air movement consider FB maneuvers/removal

• Consider airway adjuncts to keep airway open 

• Oxygen if breathing and risk for hypoxia

• Suction if secretions

• Bag-mask ventilation if apnea or concern for 
hypoventilation
– If no chest rise consider FB maneuvers/removal 

• ETI [with RSI] – high flow nasal cannula during apneic period

• Difficult airway algorithm (e.g., Video laryngoscopy, 
extraglottic devices or surgical airway)

Reassess quickly after each intervention
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Position the head and open airway

• Midline

• Avoid excessive 
flexion or extension

• Towel under 
shoulders or bump 
under head to 
achieve position

• Jaw thrust VERY 
useful in children in 
relieving obstruction

Airway adjuncts

• Oropharyngeal airway (OP)

– May need in unconscious 
patient to keep tongue from 
occluding posterior pharynx

– Cannot use in patients with an 
intact gag reflex

• Nasopharyngeal airway (NP)

– Use in a semi conscious patient 
to keep the airway open

– Excellent for use in overdose 
patients or seizure patients
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Bag Mask Ventilation

• Steps:

– Size face mask

– Choose bag [Adult, Pediatric, 
Infant/Small Child, Neonatal]

– Attach bag to oxygen
• Bag size can be too small

• Neonatal bags keep with newborn 
resuscitation kit

• All EDs should have infant and adult 
bag

– EC-Clamp

– Control rate and volume delivered

Bag Mask Ventilation

• EC- Clamp

– “C” holds mask 
to face

– “E” pulls chin 
into mask –
makes a clamp

– 3 fingers on the 
jaw line

Doing BMV is as “EC” (easy) as “1-2-3”
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Bag Mask Ventilation

• Too much cricoid 
pressure may lead 
to airway obstruction

• If no chest rise with 
BMV – lighten 
cricoid pressure

• AHA 2015 
Guidelines de-
emphasize use of 
cricoid pressure

My 2 cents – more harm than good

Bag-Mask Ventilation

Say Squeeze (just until chest rise initiated) then 
say release, release

Control rate and 
volume

Give only amount 
of air needed to 
get chest to rise

Slower rates are best – during CPA no more than  
6-10 per minute
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What is first time success rate of peds
ETI for EM residents?

• 50%

• 70%

• 80%

• 90%

Why????

1. Laryngoscope blade too small
2. Blade inserted too far into the airway
3. Fail to use jaw thrust to assist in visualization
4. Tube size too small

Endotracheal Intubation (ETI)

• Preparation is key

– Equipment and staff

• Consider RSI as a number 
of studies have shown 
reduction in complications 
with its use

• Have a contingency plan if 
ETI fails

• Equipment:

– Suction

– Oxygen

– ET tube (2 sizes) 

– Stylet (1 cm from end of 
tube)

– Laryngoscope with 
appropriate blade

– Pediatric Magill forceps

– CO2 detector/end tidal CO2
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Calculation of ETT size - preemies

Weight (kg) Tube size 

(mm) 

Depth of tube 

(cm) 

1 kg 2.5 mm 7 cm 

2 3.0 8 

3 3.0 - 3.5 9 

 

 

Memorize this or put on a card – no good rule

Calculation of ET tube size

• Charts based on weight or 
length

• Measurement from a  
length-based resuscitation 
tape (Broselow Tape)

• Greater than 1 year of age  
can calculate tube size:

– Based on age> 1 year: 

• (Age/4) + 4 Uncuffed

• (Age/4) + 3.5
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Ballpark ETT size

• Premature infant (2.5-3.0 mm tube)

• Newborn 3.0-3.5 mm tube (3.0 cuffed)

• 6 months of age 3.5 mm tube (3.0 cuffed) 

– note should measure child with the length-
based resuscitation tape - measure from top 
of head to infant or child's heel

• At one year of age need  at least a 4.0 mm 
uncuffed tube (3.5 cuffed)

MGH Quick Method for Uncuffed
Tubes

• 1 yr 4 mm (uncuffed) 10 kg

3.5 mm (cuffed)

• 5 yrs 5 mm (uncuffed) 20 kg

4.5 mm (cuffed)

• 8-10 yrs 6 mm (cuffed) 30 kg

Extrapolate in between (e.g. 2 year old =4.5mm ETT
Cognitive practice so you are ready when needed
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Cuffed vs Uncuffed Tubes

• Sizing:

– ½ less than standard formula (except for 3.0 mm)

• When do you use a cuffed tube?

– Any patient that may require high pressures to 
ventilate

– Can use it in any critically ill or injured infant or child

– Studies show same frequency of subglottic stenosis 
with cuffed tubes and less need for tube exchange

– Given cuffs are much safer and less likely for tube 
exchange – prefer cuffed tubes!

Laryngoscope Blade size
• Miller 0 - premature infant or 

small newborn

• Miller 1 - normal newborn to 
12 kg (2 years)

• Miller 2 - 13 to 24 kg (7 years)

• Miller 3 - 25 kg + (8 years +)

Too small a blade can get 
you into trouble

Macintosh may be used 
after 2 years of age

Miller 2 
after age 2
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Depth of tube placement

• Watch vocal cord marker 
go past the cords

• Depth of tube placement 
in cm can be calculated 
as 3 X size of tube:

– (Example:  3.5 mm tube 
would be placed at 10.5 cm 
at the lip)

• Depth can also be 
determined by use of a 
length-based resuscitation 
tape

Confirmation of tube placement

• Clinical assessment

• CO2 detection or monitor

• Esophageal detection device (EDD)

– Bulb or syringe

• Chest radiograph

• Pulse oximetry
ETT is too low
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Complications post ETI

• DOPE:

– Dislodgement

– Obstruction/ 
Oxygen

– Pneumothorax

– Equipment fails

Foreign Body Aspiration
• Begin with BLS maneuvers

– Infant:  Back blows (5) and 
chest thrusts (5)

– Child:   

• If conscious, abdominal 
thrusts/Heimlich 
Maneuver (5 per cycle) 

• If unconscious perform 
chest compressions

• ALS maneuvers if BLS fails

– Use Magill forceps to 
remove the foreign body
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Rapid Sequence Intubation (RSI):  
7 Steps

• Preparation

• Preoxygenation

• Pretreatment

• Paralysis with induction

• Protection and positioning

• Placement of ET tube in trachea

• Postintubation management

Order and steps
dependent on clinical 
situation

Preoxygenation

– Add 100% oxygen

•Remember infants become hypoxic quickly –
relatively small reservoir in nasopharynx and lung

•Nigh metabolic rate vs adults

– High flow nasal cannula  (5-15 L per min) can 
prevent hypoxia during apneic period

http://cagle.msnbc.com/news/FAT07/images/parker.gif http://www.mhsks.org/assets/Infant.jpg

Weingart SD and Levitan RM: Ann Emerg Med 2011
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Pretreatment

• Atropine [0.02 mg/kg; max 0.5 mg]

– There is no evidence to support the routine

use of atropine as a premedication to prevent 
bradycardia in emergency pediatric 
intubations. 

– There is no evidence to support a minimum 
dose of atropine when used as a 
premedication for emergency intubation –
dose by weight at 0.02 mg/kg

Sedative Selection

• Hypotension: Ketamine if concerned about 
sepsis 

• Bronchoconstriction: Ketamine

• Head injury without hypotension (or signs 
of shock): Etomidate or thiopental or 
midazolam

• Head injury with hypotension: Etomidate
or ketamine
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Neuromuscular Blocking Agents

• Succinylcholine 2 mg/kg

– ONLY depolarizing NMB: Binds to the Ach receptor 
on the motor endplate and depolarizes the 
postjunctional neuromuscular membrane 

• Onset 30-60 sec, duration 3-8 min

• Shorter duration (plasma cholinesterase hydrolyzes), higher 
risk of adverse effects

• Rocuronium 1 mg/kg

– Competitively block ACH transmission at the 
postjunction cholinergic nicotinic receptor

• Onset 1-3 min, duration 25-35 min

• Longer duration, but less potential for adverse effects

Sugammedex (Bridion)

Reversal agent for Rocuronium
Not yet approved for use in children
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Case: 2 year-old boy

• Mother rushes into triage with a 2 year-old boy 
with a craniofacial abnormality

• The child is obtunded with gasping respirations 
and skin color is pale

• The nurse calls for a physician and places the 
child immediately in the resuscitation room

• You attempt BMV but are unable to get a seal; 
O2 sat is 70%; small jaw makes ETI impossible

• What is your next airway option?

Anticipating a Difficult Pediatric Airway

Physical examination of the airway:

– Short neck and/or limited range of motion (<35° from 
horizontal)

– Mandibular hypoplasia 

– Macroglossia (Down)

– Small mouth or poor mouth opening

– Mallampati Class III and IV are difficult airways to 
manage
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Grading Intubation Difficulty

• ED often don’t know until you attempt 
intubation…defined by

– Cannot perform adequate BMV to maintain 
oxygenation

– Cannot intubate after 3 attempts

– Cormack and Lehane View 3 or 4

Grade 1 Grade 2 Grade 3 Grade 4

Management techniques:

• Consider placement of OP or NP airway/ BMV

• Supraglottic/Extraglottic airway - Laryngeal mask airway 
(LMA), iGel, Air-Q, Laryngeal tube/King Airway

• Intubate using other methods
– Video laryngoscopy 

– Lighted stylet or Lightwand

– Fiberoptic intubation

• Other
– Elastic Gum Bougie (not for kids- age 14 years+)

• Cricothyrotomy (needle children < 6 years?) – if other 
rescue devices fail and cannot BMV
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Supraglottic devices

• Laryngeal mask airway 
(LMA) Introduced in 
1983 by Brain AIJ:  Br J 

Anaesthes

• Similar devices now 
made by many 
manufacturers

LMA - UniqueTM

• Single use, 
disposable version of 
LMA ClassicTM

• Sizes 1-5 

• Cost $109/for 10

http://www.lmana.com/unique.php
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LMA Unique

LMA – Sizing on Broselow Tape

• Sizing found on Broselow-Luten 
Tape (2002 edition or greater)

LMA-Supreme
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Extraglottic/Supraglottic Devices

• Air-Q – able to intubate through the device –
multiple studies in children in the OR setting

i-gel

• i-gel – single-use with non-inflatable cuff 
composed of thermoplastic elastomer and 
soft gel cuff – has airway tube and gastric 
tube [study in 50 children in OR – good insertion rates and few 

complication rates]
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King Laryngeal Airway

• King systems – Laryngeal 
tube (Noblesville, IN)

– Supraglottic airway device 
with a single lumen

– Passed blindly into the 
esophagus 

– Few data in children

– All pediatric sizes available

http://www.kingsystems.com

Sizing King Tube
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Video Laryngoscopy

• Increasing use of video larygnoscopy for routine 
intubations

• Still primarily used for the difficult airway

• Devices vary in cost and portability

• GlideScope most widely used at this point but 
others have advantages

Video Laryngoscopy

• Routine or the difficult airway?

• Why use it?
– Offers expanded view

– Magnified view enhances visualization

– Can be performed with neutral neck position

– Can be performed with reduced oral opening

– Educational advantages – share the view or 
record attempt for teaching, performance 
improvement

– Increasing use in academic centers
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Pediatric Airway Management 

• Cognitive practice allows for 
thinking through scenario 
before it happens.

• Plan for stepwise 
management and understand 
devices at your disposal and 
their benefits and challenges

• Have a difficult airway 
kit/process

Questions?
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Single center RCT enrolled trauma patients meeting criteria for massive 
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directed transfusion for resuscitation resulted in an improvement in survival and 
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All adult patients with blunt trauma underwent structured clinical examination and 

NEXUS failures underwent CT.  10,276 were enrolled, with 1.9% having a 

clinically significant injury.  The sensitivity and specificity were 98.5% and 91.0% 

respectively with a NPV of 99.97%.  Three patients with a false negative CT had 



focal neurological abnormalities consistent with central cord syndrome.  CT is 

effective for ruling out clinically significant injuries.  Those with an abnormal 

neurological examination may benefit from further imaging with MRI. 
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with type A or O blood randomized.  The mortality (9.1% short term versus 8.7% 

long term) did not differ.  Transfusing newer blood did not afford a survival 

advantage over the routine practice of transfusing the oldest blood. 
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I. Remember	when	a	critically-ill	pregnant	patient	presents	there	are	two	

patients.	Almost	all	the	focus,	however,	should	be	on	the	mother	
a. If	the	mother	does	poorly,	fetus	does	poorly	
	

II. Pregnant	women	have	reduced	cardiopulmonary	reserve	
a. The	normal	physiologic	changes	that	occur	during	pregnancy	shift	

maternal	physiology	to	favor	the	placental	circulation	and	ultimately	
the	fetus	

i. Every	organ	system	is	affected	in	some	way,	however	the	
effects	on	the	cardiopulmonary	system	can	rapidly	lead	to	
death	if	not	addressed	in	the	critically-ill	pregnant	patient	

b. Placenta	receives	up	to	25%	of	blood	flow	in	the	third	trimester	
i. Cardiac	output	increases	by	up	to	50%	above	pre-pregnancy	
levels	to	accommodate	the	fetus	and	uterus	

1. Heart	rate	increases	–	physiologic	tachycardia	
2. Stroke	volume	increases	
3. Increased	cardiac	contractility	

ii. Systemic	vascular	resistance	is	reduced	–	mild	decline	in	
systolic	and	diastolic	BP	

iii. Physiologic	anemia	of	pregnancy	
1. Increased	red	cell	mass	
2. Increased	plasma	(more	than	red	cell	mass)	

iv. Supine-Hypotension	syndrome	
1. After	20	weeks	gravid	uterus	can	compress	IVC	

(reducing	filling)	and	aorta	(decreasing	cardiac	output	
up	to	30%)	

c. Pulmonary	changes	
i. Growing	uterus	pushed	up	on	diaphragm	reducing	lung	
volumes	

ii. Progesterone	increases	respiratory	rate	
iii. Respiratory	alkalosis	if	pregnancy	
iv. Little	reserve	if	stress	should	occur	

d. Little	reserve	should	physiologic	stress	occurs	
	

III. The	Approach	to	the	Critically	ill	pregnant	patient	should	be	modified	as	
compared	to	non-pregnant	patients	
a. Little	difference	in	the	resuscitation	and	stabilization	of	the	pregnant	

patient;	the	resuscitation	should	always	focus	on	the	mother	
b. For	the	most	part,	fluids,	medications,	radiology,	and	procedures	are	

all	the	same	as	in	the	non-pregnant	patient.	
i. There	are	minor	modifications,	however.	

c. Remember	the	mnemonic	T.O.L.D.D.	
i. (T)Tilt	the	patient	15-30	degrees	left	lateral	decubitus	to	avoid	
supine-hypotension	syndrome	
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ii. (O)Oxygen	–	apply	oxygen	early	in	presentation,	even	with	a	
normal	saturation;	these	patients	may	crash	

iii. (L)Lines	–	get	good	access;	these	patients	may	crash.	Do	not	
place	any	lines	below	the	diaphragm	(e.g.,	femoral);	uterus	will	
reduce	blood	flow	to	heart	

iv. (D)Dates	/	Decelerations	
1. Determine	the	dates	(various	ways)	

a. LMP	
b. Palpation	method	(umbilicus	=	approximately	20	

weeks)	
c. Ultrasound	

2. Decelerations	
a. Call	L&D	for	fetal	monitoring	EARLY		

	
IV. Considerations	in	the	Crashing	Patient	

a. Airway	
i. Pre-oxygenate	
ii. Apneic	oxygenation	
iii. Ear-sternal	notch	positioning	
iv. Sellick	maneuver	is	controversial	in	pregnancy	(and	in	

general)	
v. Advanced	airway	equipment	including	video	

1. High-risk	airway	because	of	upper	airway	edema	in	
pregnancy	

2. Have	smaller	tubes	ready	
3. Have	a	Plan	B	and	C	

b. Breathing	–	Ventilator	
i. Use	ideal	body	weight	for	tidal	volume	
ii. Plateau	<30	cmH2O	
iii. Head	of	bead	elevated	
iv. NG	tube	(high	aspiration	risk)	

c. Circulation	
i. Have	good	access	above	the	diaphragm	
ii. Consider	early	atrial	line	for	BP	monitoring	

d. Cardiac	Arrest	
i. No	differences	

1. Compression	
2. Defibrillation	
3. Medications	

ii. Differences	
1. T.O.L.D.D.	
2. BEAU-CHOPS	(Differential	for	cardiac	arrest	in	

pregnant	patients)	
a. Bleeding	/	DIC	
b. Embolism	(e.g.,	amniotic	fluid)	
c. Anesthetic	Complications	
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d. Uterine	Atony	(post-delivery)	
e. Cardiac	Disease	(e.g.,	dissection)	
f. Hypertension	/	preeclampsia	
g. Other	(ACLS	differentials)	
h. Placental	abruption	/	previa	
i. Sepsis	

3. Peri-mortem	C-section	
a. Consider	if	mother	is	>20	weeks	
b. Potentially	improve	cardiac	output;	delivery	

reduces	uterine	perfusion	
c. Goal	is	start	after	four	minutes	of	CPR;	should	

take	one	minute	to	complete	
d. Close	muscle	layers	and	skin	after	delivering	

fetus	to	limit	blood	loss	
e. Call	consultants	early!	

4. Therapeutic	hypothermia	
a. No	controlled	trials	of	outcomes	and	

extrapolated	from	non-pregnant	patients	
i. There	are	only	case	reports	in	this	
population	
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Objectives

� Rapidly evaluate an infant or child with Altered Mental 

Status, and other neurological complaints,  and treat 

immediate life threats.

� Rule out medical or metabolic causes and consider 

structural causes.

� Have a differential that includes zebras!



A “Typical Day” in the ED

� As you walk in for your shift the night MD is walking with a 

a 13 year- old boy with AMS to CT.

� Patient has a  history of juvenile diabetes and is on insulin 

complains of sudden onset of HA and AMS.

� Patient is alert, non-diaphoretic, afebrile but with 

confusion. 

� Able to answer questions slowly, unable to focus, and nurse 

reports glucose is normal. 



Physical and Neuro Exam

� Vital signs normal for age – No HTN

� No toxidrome

� Pupils normal size – fundi without papilledema

� Neuro – patient able to state name – has trouble with 

complex questions – cannot respond to simple commands 

such as finger to nose test – cannot calculate (subtract 7’s 

from 100 ) – otherwise nonfocal neuro exam, normal gait, 

strength and sensation



Next steps and differential

� Key questions – has this ever happened before?

� Answer: No

� Has he ever had HA like this before?

� Answer: Yes – also FH of Migraines HA but never with AMS

� History of drug use, depression, or toxins in home?

� Answer: No

� No one else in the family with similar symptoms?

� Answer: No

Differential for ALOC ?



ALOC: “AEIOU TIPS”

� Alcohol/Ammonia/ Abuse/ 

Atypical migraine 

� Electrolytes/ 

Encephalopathy

� Infection

� Overdose/Oxygen

� Uremia

� Trauma/Tumor

� Insulin/intussusception/ Inborn 

errors of metabolism 

� Psychiatric/Poisoning

� Shock/Stroke/ Seizure/ 

Shunt/Subarachnoid hemorrhage

Adapted from APLS: The Pediatric Emergency Medicine Resource
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� Overdose/Oxygen

� Uremia

� Trauma/Tumor

� Insulin/intussusception/ Inborn 

errors of metabolism 

� Psychiatric/Poisoning

� Shock/Stroke/ Seizure/ 

Shunt/Subarachnoid hemorrhage

Adapted from APLS: The Pediatric Emergency Medicine Resource



Labs and CT head normal – now what?

� Began treatment for migraine as preparing for LP – Compazine 
(prochlorperazine) and diphenhydramine given

� Some improvement but patient remained confused 

� LP performed fluid clear, opening pressure 14 

� CSF results: 1 WBC, 8 RBCs, protein 30, glucose 80, Gram stain no 
organisms seen

� Patient given 20 mg/kg of Valproate with complete resolution of 
symptoms

� DX: Confusional migraine



Migraine Variants

� Hemiplegic migraine – more common in children than adults 

– acute onset of hemiparesis lasting hours or days with acute 

resolution of symptoms

� Ophthalmaplegic migraine – severe unilateral eye pain with 

HA and 3rd cranial nerve palsy (also could involve 4th or 6th

nerve)

� Basilar artery migraine – more common in girls associated 

with dizziness, weakness, vertigo, hallucinations, syncope 

and occipital HA



Migraine Variants

� Confusional migraine – changes in 
personality, behavior, orientation, 
memory deficits, and sometimes 
progresses to stupor

� Alice in Wonderland Syndrome –
distortions in vision or time –
objects appear much larger 
(macropsia) or smaller (micropsia) –
before or after HA

� Abdominal migraine – recurrent 
abdominal pain with HA associated 
with vomiting



Migraine Variants

� Paroxysmal torticollis – Recurrent, HA, head tilt, nausea and 

vomiting (rule our posterior fossa tumors as well)

� Ocular migraine – Transient blurring or loss of vision 

associated with flashing lights

� Migraines and seizures share a number of symptoms so may 

be a challenge to distinguish

� Refer to pediatric neurologist for evaluation if unclear cause



Your shift gets better

� Your next patient…

� Mother brings in an 18-month old to room 3 with a chief 

complaint of weakness.

� Upon further questioning you learn that the toddler was 

fine until 2 days ago – got a cold – runny nose and low grade 

fever and now wants to just “lie down” and seems weak.



More info

� The toddler has normal vital signs – history of URI and a low 

grade fever 100°F at home – now afebrile.  No other symptoms 

except anorexia – decreased urine output and lethargy today.

� You ask Mom:  Has this ever happened before?

� Answer: Yes – He had a cold and had to be hospitalized.

� Child fully immunized.

� What question might give a clue to the cause of this child’s 

neurologic symptoms?



Sibling

� You ask mom: Do you have any other children with 

similar symptoms?

� Answer: No – “I had one other child who died as an 

infant of unknown cause in Mexico”

� What are conditions you worry about with sibling 

unexplained death?



Sibling Death

� Nonaccidental trauma/ Child abuse

� Inborn errors of metabolism

� Channelopathy (e.g., prolonged QT – a number of 

autosomal dominant - Jervell and Lange-Nielsen 

syndrome, and recessive types)



Next Steps

� Exam shows a child who is listless and responds to environmental 
cues but has poor tone

� Muscle strength is overall reduced but no cranial nerve findings; 
reflexes intact

� Signs of dehydration on exam – no signs of trauma

� Draw labs including Chem 10, CBC, lactate, ketones, ammonia, 
blood, urine and CSF cultures

� iStat (glucose, sodium, potassium, lactate and pH normal)

� Begin fluid resuscitation with NS 



ALOC: “AEIOU TIPS”

� Alcohol/Ammonia/ Abuse/ 

Atypical migraine 

� Electrolytes/ 

Encephalopathy

� Infection

� Overdose/Oxygen

� Uremia

� Trauma/Tumor

� Insulin/intussusception/ Inborn 

errors of metabolism 

� Psychiatric/Poisoning

� Shock/Stroke/ Seizure/ 

Shunt/Subarachnoid hemorrhage

Adapted from APLS: The Pediatric Emergency Medicine Resource



Differential

� Cannot rule out sepsis – but inborn errors of metabolism 

(IEM) high on differential

� Important to understand that it can occur at any age –

consider it especially in face of sibling death, poor tone and 

recurrent “syndromes” with otherwise minor illness



When to suspect IEM?

� Newborn period
� Acute neurological decline

� Lethargy

� Coma

� Decreased feeding, FTT

� Vomiting, diarrhea, dehydration

� Seizures

� Acidosis (especially if 
elevated anion gap)

� Tachypnea

� Hypo (or hyper) glycemia

� Hyperammonemia

� Childhood and adolescence
� “Recurrent syndromes”

� Stupor, lethargy

� Emesis;  often with 
dehydration

� Failure to thrive, poor feeding

� Unusual odors

� Sweet (MSUD), sweaty feet 
(isovaleric acidemia), musty 
(PKU, tyrosinemia)

� Dystonia, choreoathetosis, 
myoclonus, hypotonia, 
unexplained seizures

� Hepatosplenomegaly

� MR or CP without a clear 
etiology

85% of patients with IEM  present to ED with neuro abnormalities, 

hypotonia,  feeding difficulties, or history of IEM



Calvo, et al: Pediatr Emerg Care 2000



IEM: ED Management?

� Think about inborn errors

� Obtain labs acutely

� CBC, urinalysis

� Chemistries (lytes, ABG, glucose, U/A, ammonia, lactate, 

ketones, LFTs, PT)

� Administer D10W as well as resuscitation fluids; call 

genetics or PICU

Labs for IEM in ED: electrolytes, glucose, lactate, 

ketones, pH, and ammonia



What happened?

� Ammonia came back at 800

� Genetics consulted – likely urea cycle defect

� Blood and urine obtained for additional testing

� This patients needs a PICU!

� D10 W initiated – recommended other therapies sodium benzoate, 
sodium phenylacetate, L-arginine, N-carbamylglutamate (NG tube)

� Dialysis initiated

� Patient with ornithine transcarbamylase deficiency (OTC)



Case: “Lethargic”

� Is it Halloween yet?

� 4 year-old BIB paramedics with ALOC

� Grandmother called 9-1-1 after discovering the girl 

lethargic 

� VS: T 37.6°C; HR 60; RR 18; BP 80/60 mmHg; pulse ox 98% 

on room air



General Impression

= STABLE

= RESPIRATORY 

DISTRESS

= RESPIRATORY 

FAILURE

= SHOCK

= CNS / METABOLIC

= CARDIO-

PULMONARY 

FAILURE

…. Normal

Abnormal

+/- Abnormal

Now back to our patient….



ALOC : “AEIOU TIPS”

� Abuse/Ammonia/ Alcohol/ 

Atypical migraine 

� Electrolytes/ 

Encephalopathy/Encephalitis

� Infection

� Overdose/Oxygen

� Uremia

� Trauma/Tumor

� Insulin 

(hypoglycemia/DKA)/Intussu

sception/ Inborn errors of 

metabolism 

� Psychiatric/Poisoning

� Shock/Stroke/ Seizure/ 

Shunt/Subarachnoid 

hemorrhage

What key historical fact gives a clue to cause of lethargy?



Case: “Lethargic”

� Yes – she was at 

Grandma’s house!
Now where is my

morning medication?

Grandmother says she is only 

taking vitamins…no other pills

Must consider in tox eval: pills, sauves, patches, injectables, eye 

drops, and holistic meds



Management

� Monitor

� Check rapid glucose

� Check HgB

� 12 lead ECG

� Draw laboratories….
� Chem panel

� CBC and BC

� LFTs

� Tox screen

� UA and culture

� Consider…ketones, 
ammonia, lactate

� CXR

� CT head

But wait, before rolling to the 

scanner…we perform a 

complete exam….removed her 

pajama bottoms….



Case: “Lethargic”

� Physical exam is unremarkable except 

pupils 1 mm and reactive

� Skin is dry

� No signs of trauma except a “bandaid” 

on right knee

Diagnosis? Management?



Case: “Lethargic”

� Yep…this 4-year old placed grandma’s clonidine patch on her 

“boo boo”



Clonidine

� Indications:

� Antihypertensive agent

� Used in treatment of opiate withdrawal

� Attention deficit disorder (ADHD)

� Poisonings:

� Severe toxicity in pediatric ingestions with as 

little as 0.1 mg [6 deaths (0.1%)]

“One pill or patch can kill”

““““One Pill Can Kill””””

•Calcium channel 

blockers

•Clonidine

•Lomotil

[diphenoxime]

•Salicylates

•Sulfonylureas

•Tricyclic 

antidepressants



Clonidine

� An α2-adrenergic agonist that 
functions at level of brain stem by 
blocking sympathetic flow
� Deceases HR, CO, and peripheral 

vascular resistance

� Absorbed rapidly from GI tract or skin 
– hypotensive effects for 24 hours

� CNS depressant  (depresses 
noradrenergic activity)

� Effects of overdose vary 
� ALOC, somnolence, respiratory 

depression, miosis, bradycardia, 
hypotension



Clonidine

� Overdose management:

� Observe for 4 hours if no sxs…consider D/C; >0.2 mg best 
to admit 

� Stabilize airway

� Trial of naloxone [not clear if it affects outcome]

� Skin decontamination – remove and scrub skin at patch 
site

� GI decontamination

� Lavage? Charcoal? 

� Atropine for bradycardia

� Fluid resuscitation for hypotension

� Dopamine to stabilize BP

Not relevant in this case also patient too 
sedated….



Other Considerations

� Brimonidine tartrate, a centrally acting 
selective alpha-2 adrenergic agonist similar 
to clonidine 

� Poisoning in children - 84% unintentional

� All children <5 years of age with confirmed 
brimonidine ingestions should be medically 
evaluated and monitored for an extended 
period [4 hours?]

� Naloxone as an antidote remains uncertain. 

Lai Becker M, et al; Pediatrics 2009

http://www.4rx.com/image-files/products/brimonidine-tartrate-eye-drops.jpg

Take Home Point: Consider toxins (all routes/herbals too) with presentations of AMS



20 month-old with vomiting

• Next case…

• 20 month-old - “Not acting right and vomiting”

• BIB mother with a history of vomiting and not acting right.  

• The boy vomited at least 5 times, non-bilious, non-bloody, 
no diarrhea, and mother describes the patient as very 
lethargic.  [bad word in medicine]

• History of low grade fever, weakness, anorexia, and 
decreased PO intake

• T 37.2°C, BP 108/72, HR 131, RR 22; Pulse ox 100% RA, 
Weight 12 kg



20 month-old with AMS

� TICLS

� Tone – poor

� Interactiveness – does not 

respond to presence of 

staff

� Consolability – not 

responsive to 

environmental stimuli

� Look/Gaze – does not track 

or smile

� Speech/cry - whimpers



ALOC: “AEIOU TIPS”

� Abuse/Ammonia/ Alcohol/ 

Atypical migraine 

� Electrolytes/ 

Encephalopathy/Encephalitis

� Infection

� Overdose/Oxygen

� Uremia

� Trauma/Tumor

� Insulin 

(hypoglycemia/DKA)/Intussu

sception/ Inborn errors of 

metabolism 

� Psychiatric/Poisoning

� Shock/Stroke/ Seizure/ 

Shunt/Subarachnoid 

hemorrhage

Back to our patient...let’s see initial management



20 month-old with AMS

� Placed in monitored bed

� Rapid glucose 187 mg/dL

� iSTAT – Na, K, Ca, pH normal

� Laboratory data:

� WBC: 17.5 and HGB of 12.7  Differential showed 81% 

neutrophils and no bands.  

� Chem 10: Unremarkable except for a glucose of 192 

� UA (bagged): 1+ protein, 4+ ketones, and >182 RBCs  

What other labs would you order?

Ketones, lactate, ammonia

Why hematuria?



20 month-old with AMS

� I guess the question is where is the blood coming from….

� Consider GU or contaminant



20 month-old with AMS

DIAGNOSTIC STUDIES:

• The patient underwent a CT of the head, which was read by 

radiology as  possible cerebral edema without hemorrhage or 

other signs of injury (clinical correlation recommended).

Differential? Next steps?

No sign of trauma…

Concerned for CNS 

infection



20 month-old with AMS

• On the ward the patient 

had intermittent crying 

episodes and was noted 

to have heme positive 

stool on rectal 

examination.

• Differential?

• What would you do next?

� Anal fissure

� AGE

� Intussusception

� NEC

� Trauma

� Coagulopathy

� Hemorrhagic disease of 

the newborn

� Milk-protein allergy

� Swallowed blood

� AV malformation

� Meckel’s

� Polyps



Intussusception

� Prolapse of one part of the intestine
into the other

� 90% of cases occur in children; most common cause of 
intestinal obstruction in children 3 months to 6 years of age

2/3 of cases present before 12 

months of age

Male to female (2-4:1) ratio

Idiopathic 95%

Lead point 5%

Polyps, ileal duplication, 

lymphoma, Meckel's

diverticulum, HSP, 

hematoma

Mortality <1%



Intussusception

� Signs and symptoms:

� Vomiting

� Intermittent abdominal pain

� Lethargy

� Heme + stool (59-75%)/ 

Currant jelly stool

� Management:

� ABCs

� Fluid resuscitation

� Plain radiographs of limited 

usefulness

� Ultrasound

� Prompt surgical 

consultation

� Air contrast enema for 

therapeutic intervention

OK….Back to our patient
http://www.virtualpediatrichospital.org/providers/CAP/Case05/Images/Case05.01.jpg



20 month-old for ALOC

� The patient underwent an 

ultrasound which revealed 

intussusception 

� Air contrast enema failed to 

reduce the intussusceptus

� Patient taken to OR for 

reduction



Enema Generally Definitive Treatment

� Definitive treatment:

� Enema with water soluble contrast 
or air effective (80 - 90% of the 
time in experienced hands) and 
safe with few complications ~ 1%

� Factors associated with poor enema 
reduction rate               (25% vs 90%):

� >24-72 hours of symptoms

� Age < 3 months

� Dehydration

� Small bowel obstruction

� Intussusceptus felt in the rectum

Kaiser AD, et al, Surgery 2007: found symptoms >24 hours 

associated with greater need for surgery (73% vs 45%), 

P<0.001)



Just when you thought this case was over…

� One month later, the patient presented with similar 

symptoms.  

� An ultrasound again showed an ileo-colic 

intussusception without an obvious lead point.  

� The intussusception was successfully reduced with an 

air contrast enema.  



Recurrence Risk

� 5-15% [about 10%] with enema reduction

� 50% within 48 hours 

� Can be delayed [up to 18 months]

� No difference with air or liquid

� 5% recurrence after surgical reduction

OK shift over, write notes and sign out!



The Bottom Line

� AMS has many causes – consider 

AEIOU TIPS plus a careful history and 

directed lab and imaging strategy will 

assist in diagnosis

� A history must include similar 

symptoms in other family members, 

sibling illnesses, and include 

adequate evaluation for toxins.



Questions?



 

 

 

 

 

 

 

Day 2 - Lectures 
 



Acute Coronary Syndromes 2017: Recent Updates 
Amal Mattu, MD 

1

Acute Coronary Syndromes 2017: Recent Updates 
Amal Mattu, MD 

University of Maryland School of Medicine 

amalmattu@comcast.net 

 

Key Points 
 

The most important ACS article of 2016? 
State-of-the-Art Evaluation of Emergency Department Patients 

Presenting With Potential Acute Coronary Syndromes 
Hollander JE, Than M, Mueller C. Circulation 2016 (August 16);134:547-564. 

• In my opinion, this largely replaces the prior article from Circulation 2010 

(Testing of Low-Risk Patients Presenting to the Emergency Department With 

Chest Pain) as representing the current standard of care 

o 2010 article suggested that all patients that are being worked up for ACS 

must have provocative testing or CCTA before the workup can be 

considered complete 

o Low risk patients could be discharged for that workup, but the article 

specifically stated that the workup needed to be done within 72 hours, 

preferably within 24 hours 

� The article never made clear which patients were “low risk”  

 

This article reviews the entire gamut of the evaluation 

• History and physical 

o Clinical findings and risk factors most suggestive of ACS are… 

� Pain that radiates (bilateral > right side > left side 

� Pain with exertion 

� Pain with diaphoresis 

� (Pain with vomiting)  

� S3 

� Pain with hypotension 

� Pulmonary crackles 

o Clinical findings that lower the risk of ACS are… 

� Pleuritic chest pain 

� Sharp chest pain 

� Positional chest pain 

� Pain reproduced by palpation 

o Not predictive: previous normal stress test, normal or non-specific ECG 

• Biomarkers (focus on cardiac troponin) 

o The higher the TN, the worse the Px 

o No false positive TNs (??) 

o Caveats regarding ordering TNs 

� TN should only be ordered in the context of clinical suspicion 

� TN may be normal very early 
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� TN may be normal in the setting of unstable angina (yes, UA does 

exist!) 

� TN testing should not substitute for ECG evaluation for STEMI 

(and should not substitute for clinical judgment!) 

� Acute vs. chronic myocardial injury: assess using serial TNs 

• Rapid rule-out strategies: the paper reviews multiple strategies 

o My opinion: the best strategies are ones that have been validated and 

studied extensively 

� The two that most highly meet this criteria are the HEART strategy 

and the ADAPT strategy 

• HEART uses conventional TN; one of the HEART 

strategies adds a 3-hour TN in addition to the initial TN 

• ADAPT uses 0 and 2-hour TNs; some of the ADAPT-

related studies used highly-sensitive TNs 

• The HEART strategy appears to risk stratify more patients 

than ADAPT to a low score (= can be discharged) 

• 30-day rate of major adverse cardiac events (MACE) is < 

1% when using serial TNs 

• Coronary CTA: still controversial 

o Many of the studies used a very low risk group, thus questions arise 

regarding whether these patients needed CCTA at all 

o Note: “negative” CCTA is defined by < 50% stenosis in all vessels 

� Predicts extremely low risk of MACE at 30 days (and beyond) 

o Calcium score alone: NO! 

• Same-day stress testing is acceptable after a single negative TN 

• Resting sestamibi imaging: good, but often not available 

• Resting ECHO: NO! 

o Stress ECHO: good 

• No objective testing: authors recommend that all patients still get tested based on 

current guidelines, but I argue that we no longer have to follow the older 

guidelines because of the new RRO protocols 

o New ACLS guidelines also agree that RRO protocols obviate need for 

early testing 
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• Observational study of data from US hospital participating in Get with the Guidelines 

Registry – January 2000 to December 2014

• Pediatric patients <18 years with in-hospital cardiac arrest ; evaluated patients receiving 

ETI during cardiac arrest or BMV only

• Patients receiving ETI at any given minute were matched with patients at risk of being 

intubated

• Outcome survival; and neurological status (favorable pediatric cerebral performance  

category 1 or 2)

Anderson, et al: JAMA 2016; 316;1786-1797



ANDERSON, et al: JAMA 2016
• Total patients 2294 of which 1555 (68%) received ETI during arrest

• 1308 (57%) male

• Median age 7 months (IQR 21 days, 4 years)

• In the propensity match cohort n=2270 survival was lower for those getting ETI during 

arrest 441/1135 (36%) vs 460/1135 (41%) RR 0.89 [95% CI 0.81-0.99]; p=0.03

• No difference in ROSC or favorable neurological outcome

• CONCLUSIONS: PEDIATRIC PATIENTS WITH CARDIAC ARREST IN HOSPITAL – ETI 

ASSOCIATED WITH DECREASED SURVIVAL TO DISCHARGE.





• Purpose: To evaluate whether a clinical aid providing precalculated medication doses 

decreases prescribing errors among residents during pediatric simulated 

cardiopulmonary arrest and anaphylaxis. 

• Mrthods: Cross over randomized trial of residents prescribing practices for medications 

during a simulated resuscitation in the pediatric emergency department

Larose G, e al: Pediatrics  2017;139:1-9



LAROSE G, et al: Pediatrics 2017

• The intervention was a reference book providing weight-based precalculated doses. 

• The control group used a card providing milligram-per-kilogram doses. 

• The primary outcome was the presence of a prescribing error, defined as a dose varying 

by ≥20% from the recommended dose or by incorrect route. 

• Residents were involved in 2 sets of paired scenarios and were their own control group. 





LAROSE G, et al: Pediatrics 2017
• Primary analysis was the difference in mean prescribing error proportions 

between both groups. 

• The numbers of prescribing errors per 100 bolus medications or defibrillations 

were 5.1 (39 out of 762) and 7.5 (56 out of 745) for the intervention and control, 

respectively, a difference of 2.4 (95% confidence interval [CI], −0.1 to 5.0). 

• However, the intervention was highly associated with lower risk of 10-fold 

error for bolus medications (odds ratio 0.27; 95% CI, 0.10 to 0.70). 

• Reduced risk for infusion errors: prescribing errors occurred in 3 out of 76 

(4%) scenarios in the intervention group and 13 out of 76 (22.4%) in the control 

group, a difference of 13% (95% CI, 3 to 23). 





• Patients < 2 years of age were randomly allocated to HFWHO (maximum flow of 1 L/kg 

per min to a limit of 20 L/min using 1:1 air–oxygen ratio, resulting in a maximum FiO2 of 

0·6) or standard therapy (cold wall oxygen 100% via infant nasal cannulae at low flow to 

a maximum of 2 L/min) using a block size of four and stratifying for gestational age at 

birth.

Kepreotes E, et al: Lancet 2017;389:930-939



KEPROTES E, et al: Lancet 2017

• The primary outcome was time from randomization to last use of oxygen therapy. 

• 202 children to either HFWHO (101 children) or standard therapy (101 children). Median 

time to weaning was 24 h (95% CI 18–28) for standard therapy and 20 h (95% CI 17–34) 

for HFWHO (NS)



KEPREOTES E, et al: Lancet 2017

• Fewer children experienced treatment failure on HFWHO (14 [14%]) compared with 

standard therapy (33 [33%]; p=0·0016)

• 20 (61%) of 33 children who experienced treatment failure on standard therapy were 

rescued with HFWHO. 

• HFWHO did not significantly reduce time on oxygen compared with standard therapy, 

suggesting that early use of HFWHO does not modify the underlying disease process in 

moderately severe bronchiolitis. 

• HFWHO might have a role as a rescue therapy to reduce the proportion of children 

requiring high-cost intensive care.



BRONCHIOLITIS

• Recent randomized trial of single dose of caffeine to prevent apnea in infants <4 months 

does not prevent apneic episodes 

• Two randomized trials with hypertonic saline inhaled unclear benefit

• HFNC may have a role – that role unclear



TO GET A UA OR NOT GET A UA 
THAT IS THE QUESTION?



• Infants 12 months or younger with influenza and respiratory syncytial virus (RSV) 

commonly present to the emergency department (ED) with fever. Previous publications 

have recommended that these patients have a urinalysis and urine culture performed.

• Purpose to assess the prevalence of urinary tract infection (UTI) in febrile RSV/influenza 

positive infants aged 2 to 12 months presenting to the ED. 

Schlecter Salinias AK, et al: Pediatr Emerg Care 2017 Epub Ahead of print



SCHLITTER SALINAS AK, et al 
Pediatr Emerg Care 2017
• Retrospective chart review examining all infants aged 2 to 12 months with a documented fever of 

higher than 38°C who presented to our ED from 2009 to 2013 and tested positive for influenza 

and/or RSV.

• 1724 patients; 98 were excluded because of known urinary tract anomaly or systemic antibiotic 

use in the 24 hours preceding evaluation. 

• 10 (0.62%) of 1626 had positive urine cultures (95% confidence interval, 0.3%-1.1%) 

• 8 (0.49%) of 1626 (95% confidence interval, 0.2%-0.97%) had positive urine cultures with positive 

urinalyses as defined in the 2011 AAP UTI clinical practice guidelines 

• All subjects with positive urine cultures as defined by the AAP had risk factors for UTI that placed their 

risk for UTI above 1%.



• In this study patients 2- to 12-month-old febrile infants with positive influenza/RSV 

testing, who did not have risk factors to make their risk of UTI higher than 1%, may not 

have required evaluation with urinalysis or urine culture.

SCHLITTER SALINAS AK, et al 
Pediatr Emerg Care 2017





RISK FACTORS FOR UTI



TREATMENT REGIMENS 7-10 DAYS





• DEVISED AND VALIDATED THE TWIST SCORING SYSTEM (0-7 
POINTS)

• 5 VARIABLES:

• Testicular swelling (2 points) 

• Hard testicle (2 points) 

• Absent cremasteric reflex (1 point) 

• Nausea/vomiting (1 point) 

• High riding testis (1 point) 

< 3 points     No diagnostics 

3-4 points     Get ultrasound

5-7 points     Go to OR



• Children with unilateral acute scrotum were prospectively enrolled in a 

National Institutes of Health clinical trial. 

• Emergency medical technicians calculated TWIST score and determined 

Tanner stage per pictorial diagram.

Sheth KR, et al: Pediatric Urology 2016;195:1870-1876 



SHETH KR, et al: Pediatr Urol 2016
• 128 patients (mean age 11.3 years);  44 (13.0 years) had torsion

• TWIST score cutoff values of 0 and 6 derived identified 31 high, 57 intermediate and 

40 low risk cases (positive predictive value 93.5%, negative predictive value 100%)

• TWIST score assessed by non-urologists, such as emergency medical technicians, 

is accurate 

• Low risk patients do not require ultrasound to rule out torsion. 

• High risk patients can proceed directly to surgery

• TWIST score to may be used guide radiological evaluation and immediate 

surgical intervention at initial assessment long before urological consultation.





• Systematic review using PubMed and Web of Science databases, and the Google 

Scholar search engine, with the “similar articles” feature, as well as review of the 

bibliographies of identified studies. 

• studies estimating weight of neonates, predominantly adults without separate information 

for children, child self-reported weight, and studies estimating outcomes other than 

weight were excluded. 

• Quantitative outcomes of accuracy (proportion within 10% of actual weight), mean 

percentage error, and mean bias were preferred. 

Young KD et al: Ann Emerg Med. 2016;68:441-451



YOUNG KD, et al: Ann Emerg Med 
2016
• 80 studies parent or health care worker weight estimation, age-based formulae, and 

length-based estimation without (eg, Broselow) or with adjustment for body habitus (eg, 

Pediatric Advanced Weight-Prediction in the Emergency Room, Mercy). 

• Parent estimation was the most accurate at predicting total (actual) body weight, with 

length-based methods with habitus adjustment next. 

• Length- based methods outperformed age-based formulae, and both tended to 

underestimate the weight of children from populations with high obesity rates and 

overestimate the weight of children from populations with high malnourishment rates. 

Health care worker estimation was not accurate. 

• Age-based formulae and length-based methods without habitus adjustment likely tend to 

predict ideal body weight



QUESTIONS?



The Critically-ill Obese Patient” 
Dr. Haney A. Mallemat	
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A Big Problem – The Critically Ill Obese Patient 
 
I. Defining Obesity 

mailto:Haney.mallemat@gmail.com


The Critically-ill Obese Patient” 
Dr. Haney A. Mallemat	

	

a. Body Mass Index (BMI) = Mass (Kilograms) / Height (meters)2  
b. National Institute of Health / World Health Organization categorize 

BMI:  
i. Underweight: <18.5 kg/m2 
ii. Normal weight: ≥18.5 - 24.9 kg/m2 
iii. Overweight: ≥25.0 - 29.9 kg/m2 
iv. Obese: ≥30 kg/m2 

1. Class I Obesity: 30.0 - 34.9 kg/m2 
2. Class II Obesity: 35.0 - 39.9 kg/m2 
3. Class III Obesity: ≥40 kg/m2 

a. Class III sometimes referred to as severe, 
extreme, or morbid obesity 

v. Super-obese: >50 kg/m2 
c. This is a general definition as data is derived from Caucasian patients 

i. Actual definitions may vary among different ethnicities 
1. For example, Asians with BMI >23 - 24.9 kg/m2 are 

considered to be overweight and >25 kg/m2 obese 
 

II. Epidemiology 
a. Obesity is a major problem in the United States and world-wide 

i. Increasing incidence in children, adolescences, and adults  
b. 1962 à 47% Americans were either overweight or obese 
c. 2004 à 66% Americans were either overweight or obese 
d. 2011 à 70% Americans were either overweight or obese (30% obese)  

i. Overall rates of obesity have plateaued in recent years, but the 
Class III subgroup of obesity has continued to rise 

e. Obesity is associated with co-morbid diseases (e.g., diabetes, 
hypertension, cancer, etc.) and with increased mortality. 

f. Do morbidly critically ill obese patients have a higher mortality than 
non-obese patients? Data is unclear. 

i. It would seem logical to assume so, because morbid obese 
patients have serious comorbid conditions (e.g., cardiac 
disease, vascular disease, etc.) and are often difficult to 
medically manage because of changes in physiology 

ii. The “Obesity” Paradox 
1. There is evidence that obese patients have equal or even 

a reduced mortality compared to non-obese cohorts  
2. Theories to explain paradox 

a. Increased nutritional reserves that may deal with 
inflammation and metabolic stress 

b. Patients may receive more aggressive care than 
normal weight cohorts 

c. May be a younger cohort of patients and may 
skew the data 

d. Sample size of critically ill obese patients still too 
small to conclude from studies 
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3. Obese patients may have increased  
a. Duration of intubation and mechanical ventilation  
b. Longer length of ICU stay 

 
III. What are the differences between caring for the critically ill obese 

and non-obese patients?  
a. Attention to maintaining patient respect and dignity 
b. Proper equipment (e.g., stretchers, gowns, lifts, etc.) 
c. Inaccuracies in assessing blood pressure secondary to improper cuff 

size 
i. A small bladder cuff may overestimate blood pressure by up to 

50 mmHg 
ii. Appropriate bladder length should be at least 75% of upper arm 

circumference and a width greater than 50% the length of the 
upper arm 

d. Difficulty in obtaining peripheral intravenous access even with 
ultrasound assistance 

e. Difficulty in obtaining or interpreting diagnostic imaging 
i. Limitations of ultrasound 
ii. Underpenetrated X-rays 
iii. Weight limits of CT/MRI machines 

f. Appropriate and therapeutic dosing of medications is challenging 
i. Larger volume of distribution for lipophilic drugs 
ii. Increased clearance of hydrophilic drugs 
iii. Reduction in lean body mass and tissue water 
iv. An overall understanding that drugs differ by the way they 

should be dosed  
1. Ideal body weight? 
2. Total body weight? 
3. Dosing weight?  

v. Consider using clinical pharmacologists when you have them 
either available in person or by phone 

g. Procedures can be difficult and increased risks of complications. 
Examples: 

i. Endotracheal intubation 
ii. Central line placement 
iii. Thoracostomy 

 
IV. Physiologic and anatomic changes with obesity  

a. Differences in airway anatomy in the critically ill obese patient 
i. Attempts at intubation are more challenging and have an 

increased risk of failure  
1. Increased oropharyngeal tissue / Mallampati (III-IV) 
2. Small oral opening 
3. Limited neck flexibility 
4. Increased neck circumference 
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b. Pulmonary changes in the critically ill obese patient 
i. Restrictive physiologic pattern secondary to a reduction in chest 

wall compliance 
1. Increased adipose tissue surrounding chest wall, 

diaphragm, and abdomen 
2. Increased pressure on anterior chest from adipose tissue 

ii. Increased airway resistance 
1. Para-pharyngeal fat deposition 
2. Fibrosis from chronic airways changes  
3. Repetitive opening and closing of small airways 

iii. Respiratory muscles endure an increased workload and oxygen 
consumption 

iv. Reduction in lung volumes 
1. Total Lung Capacity 
2. Functional residual capacity 
3. Vital Capacity 
4. Expiratory reserve volume 

v. Intrapulmonary shunting 
vi. V/Q mismatch 

vii. All the above changes may lead to severe hypoxemia, 
hypercarbia, and rapid desaturation during intubation 

 
c. Circulatory changes in the critically ill obese patient 

i. Hyperdynamic circulation and increased intravascular volume 
ii. Increased pulmonary hypertension 
iii. Increased systemic pressure 
iv. Hypertrophy of the LV 
v. LV diastolic dysfunction 
vi. RV dysfunction 

 
d. Hematologic changes in the critically ill obese patient 

i. Atherosclerotic changes 
ii. Prothrombotic state (increased blood viscosity) 
iii. Increased fibrinogen  
iv. Increased anti-thrombin III levels 
v. Increased plasmin activator inhibitor levels 
vi. Decreased fibrinolysis 

 
e. Gastrointestinal changes in the critically ill obese patient  

i. Increased risk of aspiration.  
1. Increased gastric capacity at baseline 
2. Increased intra-abdominal pressure 
3. Increased incidence of gastro-esophageal reflux disease  
4. Lower esophageal sphincter relaxation 

f. Intra-abdominal hypertension 
i. Association between increased BMI and intra-abdominal 
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hypertension (IAP 12 – 20 mm Hg). 
ii. Increased risk of developing abdominal compartment syndrome 

(IAP > 20 mm Hg with evidence of end-organ dysfunction)  
 

V. General approach to the critically-ill obese patient 
a. Early assessment of airway and breathing 

i. Early application of oxygenation because obese patients may 
desaturate quickly secondary to little pulmonary reserve 

ii. Consider early non-invasive positive pressure ventilation  
iii. Pulmonary changes with obesity may be worsened with supine 

positioning and increased risk of aspiration 
1. Consider reverse Trendelenberg (30-45 degrees) 

a. Reduces risk of aspiration  
b. Improve lung perfusion and diaphragm function 

b. Considerations for endotracheal intubation  
i. Consider head of bed elevation during or just prior to intubation  
ii. Most experienced person should be available 
iii. Utilize apneic oxygenation 
iv. Video laryngoscopy should be considered for the first attempt or 

should be ready and available if direct laryngoscopy is 
performed first 

v. Backup devices 
1. LMA; intubating-type is preferable 
2. Bougie 
3. Cricothyroidotomy kits 

c. Settings for the mechanical ventilator 
i. 6-8 cc/Kg ideal body weight 

1. Based on height and gender; not actual weight 
ii. Positive end-expiratory pressure (PEEP) 

1. Difficult to know the “real” PEEP the patient encounters  
2. Consider a minimum PEEP of 10 cm H2O 
3. A PEEP of 15 cm H2O may be better in ALI /ARDS 

iii. Maintain plateau pressures <35mmHg 
 
VI. Access and monitoring of circulation 

a. Venous access 
i. Central line  

1. Despite ultrasound, access can still be challenging 
a. Increased risk of complications with femoral or 

subclavian access 
2. Consider early intraosseous (IO) placement  

ii. Consider early intra-arterial catheter for accurate blood pressure 
assessment and control 

iii. Screen and monitor for abdominal compartment syndrome 
 

VII. Tips and Tricks for the management of critically ill obese patients 
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a. Using ultrasound during intubation 
i. Monitoring for esophageal intubations 
ii. Assessing neck for potential cricothyroidotomy 
iii. Assessing tube position post-intubation  

b. Ultrasound for subclavian vein cannulation 
c. Ultrasound to assist during lumbar puncture 
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Physiology 

• Pulmonary circulation is a low-pressure, low-resistance system with thin walled vessels 

and a large reservoir of unperfused vessels 

• RV is a thin-walled structure that can accommodate large changes in volume 

• RV normally perfused during diastole and systole because of low wall tension 

• Normal mean PAP approximately 15 mm Hg 

• Acutely has limited reserve to tackle increased impedance to ejection 

 

Pathophysiology 

• Pulmonary HTN defined as a mean PAP of at least 25 mm Hg (measured by RHC); TTE 

with RV systolic pressure of > 35 mm Hg is suggestive of PH but requires invasive 

measurement 

• Increased pressure in the pulmonary system decreases RV stroke volume and RV output 

• Interventricular septum will bulge into the LV, decrease LV filling, and decrease cardiac 

output (“interventricular dependence”) 

• Elevated pressure will cause RV dilation, leading to TR, further decreases RV output 

• RV perfusion decreases in proportion to increases in RV pressure; if PAP exceeds 

systemic pressure – no RV perfusion – becomes ischemic – worsens RV failure 

• Death spiral begins – patients have little to no physiologic reserve so any illness, hypo or 

hypervolemia, hypoxia, tachyarrhythmias can precipitate acute on chronic RV failure 

 

Clinical presentation 

• Symptoms 

o Patients can present with symptoms attributable to PH, the condition that 

caused PH, or unrelated complaints 

o Exertional dyspnea is the most common symptom attributable to PH 

o Patients may also have chest pain because of demand ischemia on RV 

o Patients may also present with exertional syncope or presyncope 

• Exam Findings 

o Classic signs of RV failure (clear lungs) 

o Patients may initially have normal pulse ox values 

o Desaturate with ambulation 

• Think about in patients at risk for PH – COPD, left-sided failure, scleroderma 

 

Diagnostic evaluation 

• Labs 

o Most nonspecific for PH 



o NT-proBNP > 1500 pg/mL associated with decreased survival 

• ECG nonspecific – rightward axis 

• CXR nonspecific 

• Chest CT 

o May demonstrate evidence of PH 

o PA dilation on CT correlates well with PAP 

o RV enlargement to more than 9/10s the size of the LV correlates with increased 

risk of adverse events and death 

o Can also pick up underlying causes – PE, pneumonia, pulm edema 

• TTE 

o Important noninvasive screening tool 

o Apical 4-chamber view: look for RV greater than 2/3rds size of LV 

o Parasternal short – look for flattening of the interventricular septum 

o Several studies show that echo for patients with unexplained dyspnea uncover a 

high rate of PH and RV dysfunction 

• RHC 

o Required for definitive diagnosis 

 

Management/Resuscitation 

• General Pearls 

o Judicious use of narcotics / sedatives to avoid respiratory distress or 

hypoventilation 

o Patients generally don’t tolerate arrhythmias well 

� Avoid beta-blockers and calcium channel blockers if possible 

� May further impair RV function 

� Strongly consider cardioversion 

• Restart Medications 

o PAH patients 

o Withdrawal can precipitate pulm HTN crisis and death 

o Consider this a life-threatening emergency 

o If malfunction of an infusion – place IV and reinitiate pump immediately 

o Contact their pulm HTN specialist 

• Volume Status 

o Very difficult in Pulm HTN patient 

o Goal is to optimize preload of the RV to maximize perfusion while taking care not 

to overload it and decrease output 

o Indiscriminate volume resuscitation can lead to increased RV wall stress and 

reduced LV filling 

o Physical exam often unreliable for determining volume status 

o CVP not an accurate indicator of LV preload (trends may be useful) 

o In setting of volume loss – use low-volume boluses – 250 ml NS with repeated 

assessments of BP, UO, lactate 

o PAC may be beneficial in this patient population 



• BP/Vasoactive agents 

o Avoid systemic hypotension 

o For patients with advanced PH, CO cannot be augmented because of “fixed” 

pulmonary resistance – reductions in SVR will not be followed by improved CO 

o Need to augment aortic root pressure with pressors to maintain RCA perfusion 

and prevent RV ischemia 

o No ideal agent 

o All pressors and inotropes have multiple effects on hemodynamic status 

o Norepinephrine offers several advantages 

� Helps maintain coronary perfusion pressure 

� May slightly augment inotropy 

� Probably first-line 

o Avoid phenylephrine – increases pulmonary vascular resistance 

o Dobutamine 

� Can increase tachycardia 

� Can decrease SVR  

� Not used as a single agent 

• Vasodilators 

o May improve VQ mismatch by redirecting blood flow to ventilated regions 

o Usually given to Group 1 and maybe Group 4, 5 

o Nitric oxide 

� Inhaled 

� Promotes vascular smooth muscle relaxation 

� Effects limited to ventilated areas of the lung 

� May improve VQ matching while decrease pulmonary artery pressure 

and pulmonary vascular resistance 

o Prostacyclins 

� Cause pulmonary vasodilation with decreases in PAP and PVR 

� Epoprostenol 

• One of most commonly used meds 

• Administered via IV or inhalation 

o Endothelin receptor antagonists 

� Block endothelin’s vasoconstrictive, proliferative, and proinflammatory 

effects – increases CO and decreases PAP 

o Phosphodiesterase-5 inhibitors 

� Block degradation of cyclic GMP 

� Decreases PAP and increases CO 

� Usually used as outpatient treatment 

• Avoid Intubation! 

o Risks of intubation:  

� Worsening hypoxemia 

� Hypercarbia 

� Metabolic acidosis 



� Hemodynamic collapse – decreased venous return and sedation-induced 

decrease in SVR 

o PPV will also decrease preload and will increase RV afterload 

o Could cautiously try NIPPV – not been studied in pulmonary HTN patients 

o If unavoidable – prevent hypotension and loss of RV contractility 

o Guidelines for mechanical ventilation generally parallel those for acute 

respiratory distress 

� Low tidal volumes 

� Low plateau pressures 

� Minimal PEEP 

� Avoid permissive hypercapnia and hypoxia 

• Refractory to volume, pressors, inotropes, vasodilators? 

o RVAD 

o ECMO – VA 

 

Take Home Pearls: 

• Immediately restart infusions for PAH patients 

• Be careful with volume 

• Be careful with sedatives 

• Cardiovert arrhythmias 

• Avoid hypotension – early use of vasopressors/inotropes 

• Avoid Intubation 

• If intubated, avoid permissive hypercapnia and hypoxia 
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Case Presentation

• EMS transports a 2 month infant with “ALTE”
Apparent Life Threatening Event.  

– Weight 3 kg – Gray on Broselow

– Born at 25 weeks – Mom fed baby then he started 

coughing and choking, baby went limp and turned 

blue

– Mom started CPR for 2-3 minutes
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Pediatric Assessment Triangle

VS:  HR 160; RR 24; O2 sat 99%; 3 kg – Gray on 

Broselow Tape

Alert No retractions

Color normal



Components of the Pediatric 

Assessment Triangle

• Appearance:
– Tone (floppy or poor tone is abnormal)

– Interactiveness (poor eye contact or lack of 
smiling)

– Consolability (not consoled by parent)

– Look/gaze (unable to focus or dull, “glassy-eyed” 
stare)

– Speech/cry (weak or high pitched cry or no cry with 
stimuli)

• Work of Breathing
– Abnormalities include: Audible wheezing, stridor or 

grunting, apnea

• Circulation to the skin
– Abnormalities include: Pale, mottled or cyanotic 

skin)



General Impression

= STABLE

= RESPIRATORY 

DISTRESS

= RESPIRATORY 

FAILURE

= SHOCK

= CNS / 

METABOLIC

= CARDIO-

PULMONARY 

FAILURE

…. Normal

Abnormal

+/- Abnormal

Back to our patient…



Case: 2 month-old baby boy

• What is your general impression?

– Stable at this time; history of respiratory 
failure (apnea) 

• What are prehospital management 
priorities?

– Continuous monitoring of cardiorespiratory 
status

– Assess pulse oximetry reading 

– Transport
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Hot Issues

• Which infants are at high risk for 

complications such as apnea?

• Can you evaluate and identify infants at 

low risk for complications and discharge 

from the ED?

• How do we incorporate the new definition 

of Apparent Life Threatening Events 

(ALTE) to  Brief Resolved unexplained 

Events (BRUE)?



Transition in Terminology from 

ALTE to BRUE



Change in Terminology

• In 2016 the American Academy of 

Pediatrics changed the terminology 

of from an ALTE (Apparent Life 

Threatening Event) to BRUE (Brief 

Resolved Unexplained Event)

– Recent literature helps define 

those infants <12 months of age 

with an ALTE who are at low risk 

for additional episodes – these 

are called BRUE



BRUE

• Goal: to foster family-centered care, 

reduce unnecessary medical evaluations, 

improve outcomes and foster research.



BRUE vs ALTE

• Brief Resolved Unexplained 
Event (BRUE): an event 
occurring in an infant <1 year 
of age when the observer 
reports a sudden, brief, and 
now resolved episode one or 
more of the following: 
– cyanosis or pallor, absent, 

decreased, or irregular 
breathing, marked change in 
tone (hyper- or hypotonia), 
altered level of responsiveness

• Apparent Life 
Threatening Event 
(ALTE): An episode 
that is frightening to the 
observer in an infant < 1 
year of age and that is 
characterized by some 
combination of apnea, 
color change, marked 
change in muscle tone, 
choking or gagging. 



BRUE
• Emergency clinicians should diagnose a BRUE 

only when there is no explanation for a qualifying 

event after conducting an appropriate history and 

physical examination

• Concern for serious illness:

– If + history of prematurity or other underlying medical 

problems 

– If PAT (appearance, work of breathing or circulation 

to the skin) or vital signs are abnormal in the field

– If need for resuscitation at any time

– If evaluation in ED with abnormal signs or symptoms



BRUE Definitions
BRUE 

FEATURES

SIGNS AND SYMPTOMS OTHER 

CONSIDERATIONS

Brief/resolved • Duration typically <1 minutes can 

be longer

• Patient returns to baseline

• Normal VS and appearance

• Serious underlying 

symptoms,  such as fever, 

tachycardia, ALOC, 

petechiae or bruising

• Repeat Events

Unexplained • No identifiable medical condition • Event consistent with 

gastroesophageal reflux 

disease (GERD), child 

abuse, congenital 

conditions, infections

Event with 

cyanosis or pallor

• Apnea or hypoventilation • Respiratory failure can lead 

to cardiac arrest; Breath 

holding 

Marked change in 

tone

• Hypotonia/hypertonia • Seizure or other identifiable

condition associated with 

tone changes

Altered 

responsiveness

• LOC, AMS, lethargy, somnolence • Serious illness or occult

trauma 



Keys to History
• Sibling death/ sudden 

death in the family/ sibling 

with underlying metabolic 

disease

• Previous illness or 

exposures to illness

• Loss of milestones

• Recurrent neurological 

conditions

• Inborn errors/prolonged 

QT/ child abuse

• Helps with risk 

assessment for infection

• Concern for tumor or 

degenerative conditions

• Seizures/ inborn errors
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Risk Assessment with BRUE
Patient Factors that Determine Low Risk

• Age > 60 days

• Prematurity age >/= 32 weeks or postconceptional age >/= 45 

weeks

• First BRUE

• Duration < 1 minute

• No CPR required by trained medical provider

• No concerning historical features

• No concerning physical findings





A word or two on breath holding

http://www.youtube.com/watch?v=2bKVHSe6hVQ



Breath Holding
• Occurs in 5% of otherwise healthy children

– Usually begins in second year but not uncommon in 

infants

– Disappears by age 4 in 50% of children and by age 8 

in about 83% of children 

– Self-limited and benign

• The Bottom Line
– Breath-holding especially the first episode appears 

frightening and may be diagnosed as ALTE

– Obtain ECG; HgB; Reassurance



Hot Issues

• What should be the extent of the work-up 

in the ED?

• Do all infants and children with 

ALTE/BRUE require admission and 

continuous monitoring?



Emergency Department

• History:

– Features of incident (seizure?, GERD?)

– Associated symptoms (choking, apnea, loss of 

tone, change of color? URI ?, fever?)

– Recurrent neuro syndromes with minor illness 

consider metabolic disease

– Sibling death? (child abuse, inborn errors, 

prolonged QT)



Emergency Department

• Physical examination:

– Assess vital signs including pulse oximetry

– Cardiorespiratory monitoring 

– Perform complete physical

• Gastric contents in nose or mouth suggests GERD

• Wheezing or coughing suggests respiratory 

infection (RSV or Bordetella pertussis)

• Assess for signs of child maltreatment

• Abnormal mental status for age, decreased muscle 

tone, jaundice, rash, fever may be serious signs 



ED Diagnostic Testing

• Unclear what tests are necessary…for Low risk 
BRUE few tests needed

• For afebrile, well appearing infant – my testing 
strategy…
– ECG

• Febrile: Work-up based on age (as per SBI), risk 
stratification, immunization status, RSV, 
pertussis, blood cultures

• Ill appearing: Full septic work-up, consider head 
CT; lactate; ammonia; RSV, pertussis, tox
screen, CO level, stool for botulinum



Kaji A, et al: Ann Emerg Med 2013 

• 832 patients ≤12 months at 4 pediatric critical 

care centers; 513 (61.7%) arrived by EMS. 
– 191(23.0%) infants had a significant intervention warranting 

hospitalization. 

– 137 infants (16.5%) met pre-determined criteria that would 

obviously mandate hospital admission (e.g. persistent hypoxia 

requiring oxygen) by the end of their ED stay.

• In addition to patients in whom it was obvious that 

admission would be necessary in the ED, two factors 

predictive of hospitalization: 

– Having a significant past medical history (includes prematurity)

– > 1 ALTE in 24 hours. 

– The sensitivity was 89.0% (95% CI 83.5-92.9); specificity was 

61.9% (95% CI 58.0%-65.7). 



Management Strategy for BRUE



Back to our patient…

• 2 month-old with history of prematurity places 

infant at higher risk for infection and 

complications

• Caregiver gave CPR for 2-3 minutes before 

EMS arrival (risk factor for need for recurrent 

episodes and need for pediatric critical care)



Case: 2 month-baby male

What Happened?

• Baby noted to have intermittent apnea in 

the ED

– RSV infection

• Transferred to PICU

– Intubated that eve

• Discharged 3 days later doing well



Bottom Line

• Prehospital assessment should include history of 

events (color change, problems breathing, loss of 

tone); prematurity and need for resuscitation

• Note abnormalities on physical exam including the 

PAT likely a sick infant that will require pediatric critical 

care

• Transport all BRUE via advanced life support as able



Bottom Line
• ED evaluation based on presentation in 

the ED

• Admission? 

– Admit those who appear ill on arrival,  >1 

ALTE/BRUE, or those with significant PMH

– If low risk BRUE may D/C with close follow-up 



Conclusions
• BRUE ED management based on 

presentation – presence of low risk 
features

• In the ED, stabilize and recommend 
admission in recurrent ALTE/BRUE, 
abnormal exam on presentation, co-morbid 
disease or in cases where cause is known 
but may be progressive



Questions?
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“Pulse” = EKG/monitor       Basic VAD Info 
Pulse oximetry = ABG       Normal parameters: 
Perfusion = mentation, extremities      Flow: 4-6 L/min 
BP = MAP goal 70-85       Speed: 8k-10k RPMs 

Doppler and manual cuff or arterial line    Power: 4-6 Watts 
 

Complication Clues Management 

Thrombosis 

• Look: Controller=High power, low flow 
• Echo: Big RV/LV 
• Patient: Low MAP 
• Labs: hemolysis (Hgb, Tbili, LDH) 
• Listen: Abnormal "hum" 
• Feel: Hot controller 

• CT surgery  
• Interventional cardiology 
• Fluids 
• Heparin 
• tPA 

Bleeding 

• Intracranial hemorrhage 
• GI Bleed 
• Epistaxis 
• Hematuria 
 
• Echo: hypovolemia=small RV/LV 

• Avoid reversing anticoagulation 
• In extremis:  
PCC 
TXA 
Vitamin K 
FFP 
DDAVP 
MTP 

Infection 

Look & Feel:  
• Driveline 
• Device pocket 
• Pump 
• Systemic 

• Antibiotics 
• Antifungals 
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Right heart failure 

• EKG: STEMI, Vtach/fib  
• CT: PE 
• Patient: Low MAP, edema, JVD 
 
• Echo: Big RV/Small LV/IVC plethora=PE, Pulm HTN, RHF 
• Echo: effusion/RV collapse=tamponade 

• STEMI: Cardiac catheterization 
• PE: anticoagulation 
• Dysrhythmia: ACLS 
 
• Preload/afterload reduction 
• Inotropic support 
• Pulmonary vasodilators 

Dysrhthymias • EKG, Cardiac monitor 
• Check electrolytes 

• Correct electrolytes 
• Chemical cardioversion per 
ACLS 
• Electrical cardioversion, in 
extermis 

Device malfunction 
• Look: Controller=check alarms 
• MAP<40 
• Listen: Abnormal/no hum 

• Check battery, connections 
• Connect to wall unit 
• ACLS 

Suction event 
Hypovolemia, cardiac tamponade, arrhythmias 
• Look: Controller=low speed 
• Echo: Small RV/LV 

• Fluids 
• Treat underlying problem 

	



THE CRASHING 

BRAIN
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EMS is called for a 45-year-

old man who was found 

“down” 

GCS 11

He is able to maintain his 

airway and is placed on a 

backboard with spinal 

precautions

Vital signs are BP 

180/110, HR 80, RR 24 

P02 96% 

Cardiac monitor shows sinus 

rhythm

He is disheveled and smells of 

alcohol

There is an abrasion on his 

forehead



Immediate Actions

• Give the brain what is needs...

• Blood

• Oxygen

• Sugar



What Can You Reverse?
• Seizure – Trial of benzodiazepines

• Hypoglycemia:  D50, Glucagon

• C02 – Non-invasive ventiation

• Benzodiazapines - Flumazonale  

• Opiate- Narcan

• Ammonia - Lactulose

•



Generate a Differential

SeizureSeizure
Traumatic InjuryTraumatic Injury

StrokeStroke

IntoxicationIntoxication

ICHICH

InfectionInfection



Immediate Actions

• Does the brain have what it needs?

• Perfusion

• Oxygen

• Sugar

• Can he support his airway?



Generate a Differential

SeizureSeizure
Traumatic InjuryTraumatic Injury

StrokeStroke

IntoxicationIntoxication

ICHICH

InfectionInfection



Work-up

• Exam - GCS, brain stem reflexes

• FSBS

• Head CT



Results Come Back

• BS 210

• wbc 11k

• HB 14.0 

• Na+ 142

• ETOH 180



He is more alert!

• Now not 

moving his 

left side

• Eyes open 

but gaze 

deviated to 

the right

• NIHSS 16



Same Scenario, 

Different Outcomes



• Returns from CT and remains unresponsive

• R pupil is now dilated

• BP 210/111 and HR 60

• Wife shows up and says:

“Did you know he is on a blood thinner?



CT 



• Control BP - but not too much!

• Ask neurosurgery about clot 

evacuation

• Thrombolysis alternative

• Monitor for progressive neurologic 

deterioration

Optimize Outcomes in 

a Grim Disease



ICH on Coumadin

• FFP - Does not have a hemostatic concentration of 

factor IX.  8U is usually effective in reversing 

coagulopathy in 4-6 hours.

• Vit K 10 mg po or IV - takes too long to take effect

• Prothrombin complex concentrate 

• Replace factors II, VII, XI, X

• Dosing wt based, 35-50 IU/kg

• PCCs begin to have their effect within 10 to 15 

minutes, and are totally effective in about one hour



Recombinant factor VIIa 

(rFVIIa) 
• Completely normalizes INR in individuals 

anticoagulated with warfarin within 

minutes

• Reduces rates of ICH expansion

• Increased risk of thromboembolic 

complications at higher doses ( 80 vs 

50µg)

• No consensus, but emerging support in 

selected cases 



New Scenario

• Patient is now more alert, and then is seen 

to have mouth twitching, eye deviation and 

rigid extension of arms

• Initial actions

• Confirm glucose

• 5 minutes?   Ativan 



Status Epilepticus• •Propofol 2mg/kg load, 0.1 mg/kg/min  

increasing anecdotal evidence it is helpful 

in status no prospective trials proving 

efficacy.

• Or

• •Phenobarbital 20mg/kg IV (falling out of 

favor -?propofol/versed drips) then 

5mg/kg/dose q 15 minutes  titrate to EEG 

or patient activity



Same scenario, different history: Family reports 

that patient had been complaining of a 

headache before losing consciousness!



• 45 yo f w/ sudden onset 

severe headache 2 hours 

ago while exercising on a 

stairmaster

• Vomited twice on route

• Normal neurologic exam

Worst Headache 



Which of the following  “bad causes” of headache is 

highest on the differential?

Brain tumor

SAH

Cerebral sinus thrombosis

ICH

Meningitis



We Can’t Miss These!

Subarachnoid hemorrhage

Meningitis and encephalitis

Cervical artery dissections

Pseudotumor cerebri

Cerebral venous and dural 

sinus thrombosis

Acute strokes: hemorrhagic 

or ischemic

Pituitary apoplexy

Mass lesions

Tumor

Abscess

Intracranial hematomas 

Temporal arteritis

Acute narrow angle closure 

glaucoma

Hypertensive emergencies

Carbon monoxide poisoning



What are you thinking?

SAH



What are you hoping?

• Migraine

• Tension Headache

• Sinus Headache

• TMJ



• First - Worst

• Patient is “not-right”

• Patient is frightened

Decide up front to screen 

- don’t wait to assess 

response to “migraine-

meds”

Screening Threshold



What are you screening 

for?

• A symptomatic aneurysm or AVM

• Leaking

• Spasm

• Expansion



SAH Prevalence:  HA/ Nonfocal Exam

Study Data Prevalence Comments

Bo et al.
433 patients/71 

SAH
16%

Norway, majority referred by GPs, 

possible selection bias

Perry et al.
592 patients/61 

SAH
10% CT/LP verification study

Carstairs et al.

116 patients/5 SAH 

or aneurysm
4.3%

CT/CTA for aneurysm or SAH

116 patients/3 SAH 2.5%

Boesiger and 

Shiber
177 patients/6 SAH 3.4% Retrospective, found pt by LP/CT/final dx

Landtblom et al.
137 patients/23 

SAH
11.3% Sweden, University ED



Standard Approach

CT

LP if CT is neg!





LP findings



CT/LP protocol

• A pooled analysis of 7 studies  analyzed 814 

patients with thunderclap headache, normal 

CT, and normal CSF

• No patient had rebleeding (SAH) or sudden 
death within the follow-up period (6 months 
to more than 3 years)

• Does not exclude “aneurysm”

• Worst-case scenario, four patients per 1,000 
will have an acutely symptomatic but 
unruptured aneurysm



CT alone for SAH
Perry JJ, Stiell IG,  Sensitivity of computed tomography performed within six hours of onset of headache for 

diagnosis of subarachnoid haemorrhage: prospective cohort study. BMJ. 2011 

• 3132 pts with worst headache ever  

• 240 had subarachnoid haemorrhage (7.7%)

• The sensitivity of CT  92.9% (89.0% to 
95.5%),

• The specificity of CT  100% (99.9% to 
100%)

• The negative predictive value was 99.4% 
(99.1% to 99.6%)

• The positive predictive value was 100% 
(98.3% to 100%)



CT alone for SAH

• Subset of 953 pts scanned within 6 hrs

• 121 ( 13%) had SAH

• 100% were identified by computed 

tomography 

• Negative predictive value of 100% (99.5% to 

100%)

• Positive predictive value of 100% (96.9% to 

100%)



Stroke 2016

• Meta analysis of studies looking a 

sensitivity of CT for SAH within 6 hrs

• 5 articles, 8900 patients

• Sensitivity .987. Specifity .9999

• LR of negative CT     0.010



CTA for SAH

Author
SAH 

Prevalence
Sensitivity Specificity Comments

Kokkinis et al.
198 patients 

SAH: 179 w/ 

AN, 15 AVM

97.9 100
Single detector, 

found all AVMs

El Khaldi et 

al.

104 patients, 

84 w/ AN, 0 

AVM

98.8 100 16-detector CT

Yoon et al.
85 patients 

SAH 71 w/ AN, 

0 AVM

100 for leaking 

AN 92.5 all AN
100 93.3

16-detector, 

caught 100% of 

culprit AN

Agid et al.
65 patients 

w/SAH, 47 w/ 

AN, 0 AVM

97.9 for AN 

(95% 

CI = 88.9%–

99.9%)

100 64-detector CT



McCormack M,  Hutson A. Can Computed Tomography Angiography of the Brain Replace Lumbar 

Puncture in the Evaluation of Acute-onset Headache After a Negative Noncontrast Cranial Computed 
Tomography. Academic Emergency Medicine. Volume 17, Issue 4, pp 444–51, April 2010

ED patients with a complaint of acute-onset 

headache of less than 48 hours’ duration who have 

an intact neurologic exam and no significant 

increased risk of aneurysm, it is reasonable to 

conclude that computed tomography, followed by 

computed tomography angiography, has excluded 

subarachnoid hemorrhage due to aneurysm or 

arterial venous malformation with a 99% posttest 

probability.



Scanning for bleeding vs aneurysm?
• Roughly  2.5% of all Americans (7.5 million) 

have aneurysms. 

• There are about 30,000 cases of aneurysmal 

SAH each year in the United States

• The annual rupture rate is about 6 of every 

1,000 aneurysms. 

• Which aneurysms are going to rupture?

• Older age

• Larger size - 21 mm

• Female sex

• Posterior circulation location

• Symptomatic aneurysms 



CTA alone for SAH
• We (Physician and Pt collectively) want to 

avoid LP!

• Plus side: CT/CTA alone for SAH makes the 

likelihood of a missed diagnosis of 

SAH < 1%

• Down side: 2.5% chance of finding an 

incidental aneurysm that will lead to further 

downstream effects including consultation, 

more imaging, possible unnecessary brain 

surgery, etc

• Identification of alternative diagnoses!!!!



HA + CT neg ....
• 23yo f w/worst HA for 4 hours. 

Significant relief with 

Compazine/Caffeine and texting friends

• 33 yo f with severe HA/nausea for 8 hrs. 

BP 130/90 on bcp

• 32 yo with severe HA for12 hrs, sheet 

over head, a bit sleepy...



Our Patient’s CT





Treatment

– BP control

– Nimodipine reduces risk of ischemic stroke

– Pain control, anitemetics, sedation



She returns from CT and the nurse says that 

she is “not right”

You go in to examine her and she is lying with 

the sheets pulled up over her head...

She turns to look at you blankly ... and then 

seizes!

Scenario #2



Her CT is Available for Review!

• Headache

• Altered level of 

consciousness

• Seizure



What is your differential?

What is your next step?

CTA?

LP?



Opening 

Pressure

Opening 

Pressure

XanthochromiaXanthochromia

WBC

Protein

Glucose

WBC

Protein

Glucose

Pseudotumer 

Cerebri

Cerebral Vein 

Thrombois

Pseudotumer 

Cerebri

Cerebral Vein 

Thrombois

SAHSAH

Meningitis

Encephalitis

Meningitis

Encephalitis



LP Results

• OP  37 cm H2O

• wbc 750 cell/ml

• Neutrophil 

predominance

• Glucose 40 mg/dL

• Protein 60 mg/dL



Initial Actions

• Healthy adult

• IV Ceftriaxone 

• IV Vancomycin

• Dexamethasone 10 mg

• Immunocompromised

• + IV Ampicillin



CT before LP when....

• Immunosuppressed patients (to rule out 

Toxoplasma  encephalitis or lymphoma)

• Altered mental status

• Focal neurologic deficits

• Seizures

• Papilledema, poorly reactive pupils, or 

ocular palsies



Take More History!
Pseudotumor Cerebri

• BCP

• Tetracycline

• Nitrofurantoin

Cerebral Vein Thrombosis

• BCP

• Trauma

• Recent pregnancy



Focused Examination

• Obese?

• Female?

• Elevated BP?

• Fundoscopic 

exam?



• CT without mass lesions or ventricular 
enlargement

• Increased ICP ( >200 mm H20)

• Normal CSF

No evidence of venous sinus thrombosis!

Pseudotumor Cerebri



Cerebral Venous Thrombosis

Thrombosis of cerebral veins

• Results in localized edema and petechial 
hemorrhage.

• Thrombosis of major sinuses

• This results in intracranial hypertension

• Frequently manifest midline infarction

• Approx 20% of patients only develop 

intracranial hypertension, without other 

radiographic signs
Stam, NEJM, 2005



• A teenager who has had recent headaches after 

starting oral contraception

• A woman who has had seizures after delivery in the 

obstetrical ward

• A comatose man with a dilated pupil in the emergency 

room 

Highly Variable Presentations



Stam J. N Engl J Med 2005;352:1791-1798

Frequency of Thrombosis of the Major 
Cerebral Veins and Sinuses



Magnetic resonance venogram showing the cerebral venous system and most 

frequent (%) location of cerebral venous and sinus thrombosis

Saposnik G et al. Stroke 2011;42:1158-1192

Copyright © American Heart Association



• Thrombosis of the cerebral 

veins, which causes edema, 

hemorrhage

• Thrombosis of the major sinuses 

which causes intracranial 

hypertension

• In the majority of patients, these 

two processes occur 

simultaneously

Pathophysiology



CVT: demographics/risk factors

• 3x common in women

• 85% of patients have a prothrombotic risk factor
• Peripartum (12/100,00 deliveries)

• Oral contraceptive use

• Trauma
• Head injury

• Lumbar puncture: non-postural HA, increases with time

• Sinus Infection: cavernous sinus thrombosis 

Stam, NEJM, 2005



CVT: Clinical Presentation

• 90% severe headache

• Most are gradual:  days to weeks

• Can present as THUNDERCLAP HEADACHE

• One review found 10/70 CVT had 

thunderclap HA

• 50% will develop neurologic signs or CT 

changes

• 50% WILL NOT!

• Seizure

• Occur at some point in approx 40%
Stam, NEJM, 2005



CVT: Clinical Presentation

• Focal neuro deficit: 50%

• Small vein=focal symptoms

• Large vein= global symptoms, coma

• Isolated Intracranial HTN: 40%

• Headache, blurred vision and nausea

• Indistinguishable from pseudo tumor

• Severe alteration of MS is greatest predictor 

of negative outcome

• Involvement of deep venous system
Stam, NEJM 2005



CVT: Clinical Presentation

• Deep sinus involvement 
can cause midline and 
deep infarcts, e.g. 
bilateral thalamic 
infarctions.

• These can present with 
non-traditional stroke 
syndromes.

• Bilateral symptoms

• Altered mental 
status/delirium  



Infarct due to Deep 

Sinus Thrombosis



CVT: Diagnosis

• CT “positive”  - Stroke & HA = ? CVT

• Lumbar puncture:

• Elevated opening pressure

• Elevated protein

• CTV, MRV



CVT: diagnosis
MR Venography - Most sensitive exam for CVT



Magnetic resonance venography confirmed thrombosis (black arrows) of right transverse and sigmoid sinuses 

and jugular vein.

Saposnik G et al. Stroke 2011;42:1158-1192

Copyright © American Heart Association



What about D-Dimer?

• Kosinski, et al, Stroke.2004; 35: 2820-2825

• 343 patients

• 10% had CVT

• 34/35 with CVT had elevated D-dimer 

(>500mcg/ L)

• Sensitivity = 97.1%  NPV 99.6%.

• Can be useful in the negative in patients that 

are considered low risk



Treatment

• Heparin

• Endovascular therapy for sx refractory to 

anticoagulation



• Her HA is worse, and is now 

localized to the right side of her 

head. She is also noting that her 

left hand “feels funny”. 

• Reexamination shows that her 

speech sounds deliberate and 

slowed, and her left grip is weak 

“HA and focal neurologic findings”

Fender - bender 2 weeks ago!



What else do we need to consider?



Migraine?

Meningitis?

Sinus Thrombosis?

Cervical-Artery Dissection!





Unilateral headache

Neck pain

• Hemiparesis

• Hemisensory Loss

• Aphasia 

• Dysarthria

• Horner’s Syndrome 

Pulsatile tinnitus





• Posterior unilateral headache

• Brainstem and cerebellar ischemia

• Vertigo, vomiting

• Diplopia, tinnitus

• Unilateral facial weakness

Vertebral artery dissection



MRI CTA

Imaging



Treatment Options

1. Antiplatelet therapy

II. Anticoagulation for 6 months

III. Stenting for evidence of TIA in spite of 

medical therapy



Headache &...

> 2 days, non-focal 

exam, well appearing



• History is 90% of the story:

–Onset - sudden or gradual

–Duration before presentation to ED

–Associated circumstances or activities

–What will make it worse or better?



• Your medical school roommate develops worst HA 
of her life, is rotating in the CCU

• 24 yo f with pounding HA every month

• Three family members all present with 6 hrs, c/o of 
HA, nausea; youngest child is somnolent

• 12 yo f with new braces

• 32 yo m w/ severe HA for 3 days since arriving in 
Park City

• Heavy smoker with chronic cough and HA

• Elderly pt with OA and occipital headache upon 
wakening



• 64 yo with sudden inset headache and 

nausea. R  eye is bloodshot and pupil is 

slightly dilated, pt vomits in ED

• 13 yo with chronic headaches, worse during 

the week, better on weekends

• 32 yo f with electric shock-like pain over R eye 

and nose lasting a few seconds to minutes

• 21 yo f back from a Jamaican vacation with 

severe headache, new cornrows



• 38 yo f presents c/o 

having a “migraine”

• She is sitting on the 

edge of the 

stretcher, looking 

mildly 

uncomfortable

• VSS

• What do you do 

next?

Final Case !



• HA last 4-72 hrs

• Quality: Unilateral, pulsating, increased by 

activity, moderate to severe

• Associated with nausea, vomiting, 

photophobia

 Classic migraines ( with aura)

–Aura that develops gradually, lasts< 60 min

–HA begins during aura or within 60 min of aura



• What has worked in the past!

• Compazine/Reglan

• Droperidol

• Dexamethasone

• Ergotamine

• Anti-inflammatory agents

• Sumatriptan

Migraine:RX



When ACLS Will Kill Your Patient… 
Amal Mattu, MD 
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When ACLS Will Kill Your Patient… 
Amal Mattu, MD 

University of Maryland School of Medicine 

amalmattu@comcast.net 

 

Key Points 
 

Bizarre bradycardias 

• Always consider hyperkalemia! 

o ACLS algorithm is written for vagally-induced or ischemia-induced 

bradycardias 

� Atropine won’t work 

� Pressors and pacers often don’t work in the presence of severe 

acidosis 

o When ACLS is not working, don’t forget to try sodium bicarbonate, 

calcium 

 

RRWCT ���� regular really wide complex tachycardias 

• When the QRS is > 120 ms, consider tox or metabolic causes of the WCT 

o Hyperkalemia 

o Sodium channel blocker toxicity 

o Severe acidosis 

• When in doubt, try empiric sodium bicarbonate and/or calcium 

 

“Slow VTach” ���� VTach mimics 

• VTach is should generally have rate > 120-130/minute 

o Slower rate are associated with 

� Hyperkalemia 

� Sodium channel blocker toxicity 

� Accelerated idioventricular rhythm 

o Treatment of these mimics with typical ventricular antiarrhythmics can 

produce asystole 

• When in doubt, try empiric sodium bicarbonate and/or calcium 

 

 



Sarah A. Stahmer MD

UNC Department of Emergency 

Medicine

Identifying High-Risk 

Abdominal Pain in the 

Emergency Department



76 yo f with sudden onset 

severe epigastric pain and 

nausea

She diaphoretic and 

uncomfortable

VS: BP 100/60  HR  75



Pearl 1

Acute Onset Pain

Think of  ACS,  AAA, dissection, 

perforated ulcer, volvulus, 

mesenteric ischemia, torsion



Patient is diaphoretic 
Mild epigastric tenderness

Extremities are cool but perfused

Key Points:

Pain is acute in onset
Severe

Diaphoretic



Four  Tests – before CT!

•ECG - ACS

•POCUS - AAA, biliary disease, IP 

free fluid, obstructive uropathy

•Lactate – Tissue hypoxia

•KUB – FA, SBO, volvulus



ECG



POCUS



“72 yo m being brought in 

with severe abdominal 

pain that woke him from 

sleep”



Diagnostic Testing







AAA: Ultrasound

100% accurate if visualized

Measurements are equivalent to CT 
measurement

Limitations:
Obesity

Bowel gas

Does not identify retroperitoneal 

leak or dissection



What does this tell us?

He has an aneurysm



Real Life Presentations
• 50 female complaining of severe pains in her belly from 

constipation

•70 yo m with HTN and LLQ pain with diarrhea and nausea. 

Diagnosed with “gastroenteritis”. Returned with increasing pain and 

hypotension

•72 yo male with sudden onset really bad pain in his testicles, L>R

•85 yo male with severe pain in his left flank and hip. Surgery 

consult referred to ortho…



Computerized Tomogram

GOLD STANDARD in stable patient 

With contrast �vascular anatomy

Identifies aneurysm, thrombus, renal arteries

Gas and fat do not interfere

Shows retroperitoneal hemorrhage



vascular calcifications in 

aortic wall

concentric thrombus 

adherent to aortic wall

Large aortic aneurysm, unruptured
CT of the abdomen, without and with IV contrast.





65 yo m collapsed in subway with 

severe abdominal pain

ED: Pale, diaphoretic 

VS: BP 90/palpHR 120



Ultrasound



Hydronephrosis

•Diagnosis is obstructive uropathy

•Probable cause of pain

•Not all hydro is due to stones



POCUS

21



Case Presentation

An 83-year-old woman presents w/ ACUTE

onset of LLQ pain

VS BP 200/110   HR 110  Afebrile

PE : LLQ tenderness to palpation, no rebound 

or guarding



POCUS negative

•No gallstones

•No obstructive uropathy

•No intraperitoneal free fluid

•No AAA

•Next tests:

•Lipase

•Lactate



Diagnostic 

Studies

Lipase, lactate nl

Pocus neg

She is still miserable…



Outcome

Two hours later, she developed severe 

back and chest pain. She was cold, 

diaphoretic

Blood pressure 60/30 mm Hg

Volume Resuscitation

Bedside ECHO



ED ECHO



ED Management

• Vascular surgery consulted

• Urgent computed tomography (CT) 

demonstrated a type A dissection 

• Taken to the OR for surgical repair



Pathophysiology

•Initiated by an 
intimal tear
•Propagation into 
media
•Intramural 
hematoma 
• Aortic wall 
infarction
•Dissection 



Stanford Classification



Risk Factors

• In the International Registry for Acute Aortic 

Dissection, hypertension was the most 

common predisposing factor (72%)

• Atherosclerosis (31%)

• History of cardiac surgery (18%)

• Marfan syndrome (5%)

• Iatrogenic causes (4%).



Clinical Presentation

• 98.3% have pain 

• 90% pain is "severe or worst ever" 

• 83.8% reporting abrupt onset of pain

• Location/Quality of the pain:

• Chest (62.9%) or back (63.8%)

• Sharp (68.3%) and tearing/ripping 

(52.3%). 

• Hypertensive on presentation (70%)



The ones you’ll miss

•Alternative Working Diagnosis!

(ACS, Pancreatitis, Non-specific Back, 

Abdominal Pain)

•Pregnancy

•Catecholamine surges

•Cocaine

•Withdrawal of beta blockers



D-Dimer

• D-dimer testing provided high sensitivity (0.97 95% CI 

0.94-0.98) and negative likelihood ratio (0.06 95% CI 

0.02-0.13

• Current evidence supports a routine measurement of 

D-dimer in excluding AAD

• Predictors of in-hospital mortality are the presence 

of pericardial effusion, D-Dimer >5200 ng/mL and 

female gender



aorta, no 

flap 

visible

intimal 

flap

Spiral CT : Sensitivity of 94% and specificity of 87% in 

diagnosing aortic dissection



MRI

Most accurate of all 

studies

Clearly defines vascular 

anatomy

Phase contrast cine with 

ECG gated sequences

Limited utility in unstable 

patients



Treatment: Type B

Reduce BP as low as can be tolerated 
Reduce dP/dt with Beta Blockade and 

afterload reduction

• Lopressor 
• Esmolol
• Nitroprusside
• Labetalol



Pearl 2

The aorta is a left sided structure

Consider aortic pathology in pts 

with severe left hip, flank, 

abdominal pain



Case Presentation

75 yo m w/ hx of MI, CHF presents 

with acute onset severe abdominal 

pain, infrequent loose BM and nausea



Physical Findings

• VS: BP 168/110 HR 120 and irregular

• Diaphoretic, in distress

• Chest: clear

• Abdomen: Diffusely tender but without 

frank peritoneal findings



ECG



Diagnostic Studies

•US negative

•Abdominal 3 view negative

•Lactate   5.9 mmol/L ( 0.5 – 2.2 mmol/L)



ED management

•IVF

•Pain 
control

•What’s 
going on 
here?



Mesenteric Ischemia

• Occlusive - Arterial thrombi to celiac 

axis, SMA or IMA

• Nonocclusive - Vasoconstriction, low 

flow states

• Mesenteric venous thrombosis



Bowel Perfusion

• Superior mesenteric artery: 12% of CO
• Distal duodenum, jejunum, ileum

• Colon to splenic flexure

• Inferior mesenteric artery: 6% of CO
• Descending colon

• Sigmoid colon

• Rectum

• Intestine can tolerate a 75% reduction in 

blood flow for 12 hrs





Clinical Presentation

•Diffuse tenderness - 54-90%

•Peritoneal signs - 13 - 65%

•Tachycardia - 31%

•Distention - 18-54%

•Hypotension - 5.2 - 54%  

Cudnik C. The Diagnosis of Mesenteric Ischemia. AEM, Nov. 2013 



Serum Tests

•Lactate >2.4 

•sens 86% , spec 44%

•D-dimer elevations

•sens 90% , spec 40%

+ LR 1.76           - LR 0.12



Imaging

CT angiography

+LR 17.5

- LR 0.09



air-fluid level bowel wall 

thickening and 

enhancement

mural 

pneumatosis

Mesenteric ischemia with non-diagnostic 

plain films but diagnostic CT



Mesenteric Arterial 

Embolism
70 yo female with 

acute abdominal 

pain

SMA occlusion

Source is usually the 

heart

Emboli lodge 4-7 cm 

from the origin



Arterial 

Ischemia/Thrombosis

SMA- narrowed by 

atherosclerosis

Potential for greater 

visceral damage

Subacute onset with 

history of “bowel angina”



Management

•Correction of 

hypovolemia/hypotension

• Inotropes over pressors

•NG tube

•Broad spectrum antibiotics

•Surgery Consult



Definitive Management
• Papavarine

• Potent inhibitor phosphodiesterase
• Increases cAMP levels sm 

muscle relaxation

• Surgical management controversial
• Bowel revascularization
• Resection of dead bowel
• Mesenteric angioplasty
• Thrombolysis in select patients



Pearl 3

Normal Lacate and D-dimer is 

very reassuring in the early 

assessment of the patient  with 

poorly defined abdominal pain



Case Presentation

64 yo f with acute onset 
abdominal pain

HX of DM, HTN, osteoarthritis

VS: 170/90 108 FSBS 310

Thin, panting, slightly 
distended belly



Four studies

•ECG - Sinus Tachycardia

•Plain films ordered!

•Ultrasound at the bedside



Ultrasound - SBO



KUB



Ultrasound

• Multiple reflection artifacts

• Comet-tail appearance



Plain films!



Free air



Management

• Surgical consultation

• Symptomatic management

• Broad spectrum antibiotics



ECG, POCUS, KUB negative

• Lipase – pancreatitis

• UA – blood and infection

• D-dimer – mesenteric ischemia, dissection

• CT 
• Confirm prior findings

• Visceral infection, mass



Final Comments

Shock and abdominal pain

•Sepsis

•Bleeding ( AAA, PUD, diverticulosos)

•Dissection 

•Pancreatitis
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TXA In The ED
March 31, 2017

Corey M. Slovis, M.D.
Vanderbilt University Medical Center

Metro Nashville Fire Department
Nashville International Airport

Nashville, TN

Tranexamic Acid
TXA

• An antifibrinolytic

• Blocks fibrin clot dissolution

• TXA binds to plasminogen

• Blocks plasminogen – fibrin interaction

• FDA approved in 1989 for hemophilia

Lancet 2010;376-23-32

• Does TXA work in severe hemorrhage? 

• 20,211 patients with major trauma

• 10,046 patients got TXA within 8 hours

• Hospitals in Africa, Asia, Eastern Europe

Lancet 2010;376-23-32

• 274 hospitals in 40 countries

• 1 gram of TXA in 10 minutes

• 1 gram TXA over next 8 hours

• Death in hospital including:

• AMI, CVA, PE, MOSF, CHI
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p=0.0035

Placebo TXA

• Reanalyzes prior CRASH-2 data

• 20,211 trauma patients

• Randomized to TXA or placebo

• Administered up to 8 hours post trauma

Does time to TXA matter? 

Lancet 2011;377:1096-1101
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Crash- 2

TXA reduces trauma mortality

if given within 3 hours 

from bleeding by about 1/3 

TXA Potential Benefits
(if given within 3 hours)

BMC Emerg Med 2012;12: 1-7

Crash- 2

TXA reduces trauma mortality

if given within 3 hours 

from bleeding by about 1/3 

Authors Conclude

TXA has the potential to save between

112,000-128,000 lives per year worldwide 

BMC Emerg Med 2012;12: 1-7

if given within 1-3 hours of trauma

Arch Surg 2012;147:113-114

• TXA vs. no-TXA

• US Troops in Afghanistan

• All pts required >1 unit blood

• Subgroup got > 10 units PRBC

• Retrospective study, 896 pts
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• TXA dramatically decreased mortality

• Benefits greatest in those requiring 

Conclusions

• TXA decreased coagulopathy

TXA in the Military

massive transfusion

• TXA increased survival by factor of 7.228 
for those requiring massive transfusion 

• 1217 Level 1 trauma patients

• All required immediate OR or blood

• TXA 1 gram IV then 1 G over 8 hours

• 54% penetrating trauma, 25% TBI

• Evaluated mortality in 150 TXA matched pts

J Trauma and Acute Care 2014;76:1373

• August 2009 – January 2013

• 80% SBP < 120 mm Hg

• 30% SBP < 70mm Hg

• ¾ required surgery and transfusion

• Evaluated mortality in 150 TXA matched pts

J Trauma and Acute Care 2014;76:1373

No TXA

27%

17%

TXA

Mortality TXA vs Standard Care

P = 0.024

J Trauma and Acute Care 2014;76:1373

• 98 Level 1 trauma patients, retrospective study

• Herman Hospital Houston TX

• Compared to 934 non-TXA patients

• All pts had LY – 30 ≥ 3%

J Trauma Acute Care Surg 2015;78:905-9

Does TXA decrease mortality in trauma 
patients with proven fibrinolysis?
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• TXA group lower BP (103 vs 125 sys BP)

• Much more likely to be transfused

• Twice as likely to go to OR (27% vs 13%)

• No increase DVTs or PE with TXA

J Trauma Acute Care Surg 2015;78:905-9

Comments and Results

Using multivariate analysis TXA had no 
positive or negative impact on survival

• 258 pt matched EMS-TXA vs no TXA

• German Automobile Air Rescue Services

• Mean ISS of 24 for both groups

• Average scene SBP: 54-55 for both

• 75% required intubation in each group

Critical Care 2016;20:143-52

Does Prehospital TXA Decrease mortality?

Prehosp Emerg Care 2016;20:557-9

• TXA best if within 1 hour

• EMS and trauma receiving faculty should have 
jointly-developed protocols

• Clear handoff and documentation of TXA 
administration essential

Prehosp Emerg Care 2016;20:557-9

• Suggested criteria for TXA use:

• Pediatric use is currently not recommended due 
to increased incidence of seizures         

Internal hemorrhage with HR  120 + SBP   90

TXA Summary

• Proven on battlefield

• Proven in 3rd world countries

• Role is soon to be clarified

• Data appears “somewhat” convincing

• Don’t be too sure either way


	1.pdf
	2.pdf
	3.pdf
	4.pdf
	5.pdf
	6.pdf
	7.pdf
	8 - Mallemant - Managing Vent Alarms- Beyond the Silence Button.pdf
	9.pdf
	10.pdf
	11.pdf
	12 - Mallemat - Why ultrasound is Haney's best friend.pdf
	13 - Gausche - Pediatric Airway Pearls and Pitfalls.pdf
	14.pdf
	15 - Mallemant - Managing the Critically Ill Pregnant Patient.pdf
	16 - Gausche - Challenging Pediatric Cases.pdf
	17.pdf
	18.pdf
	20 - Gausche - Pediatric Literature Update 2017.pdf
	21 - Mallemat - Big Problems in Big Patients- Critical Issues in the Crashing Obese Patient.pdf
	22.pdf
	23 - Gausche - Whats New When Your Kid Turns Blue.pdf
	24 - Hedayati - What to Do When VADs Go Bad.pdf
	25 - Stahmer - Managing the Crashing Brain.pdf
	26.pdf
	27 - Stahmer - Diagnosing and Treating HIgh Risk Abdominal.pdf
	28 - Slovis - TXA in the ED.pdf

