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6-year-old male 

with difficulty 

breathing



•Sick for 3 days

•Fever

•Flu-like symptoms



•Semi-conscious

•Cyanotic

•Irregular breathing





•Semi-conscious

•Cyanotic

• Irregular breathing

Respiratory

Failure= 



Incorrect 



The patient got worse.





The patient got a lot worse.



“I CAN’T FEEL A PULSE.”







Respiratory disorders account for 
almost 10 million of the 30 million 
emergency department visits by 

children in the US annually

McDermott K, Stocks C, Freeman W. (2018). Overview of Pediatric Emergency Department Visits, 2015. HCUP Statistical Brief #242. Agency for Healthcare 

Research and Quality, Rockville, MD. https://www.hcup-us.ahrq.gov/reports/statbriefs/sb242-Pediatric-ED-Visits-2015.pdf (Accessed July, 2019)



70-80%







4,400 pediatric calls 

(4.6%) 
•124 IVs
•12 BVM/PPV
•13 pediatric arrests



So how do we get ready?



Compensation

Respiratory Challenge

Respiratory 

Distress

Meeting 

Metabolic 

Demands

Respiratory 

Failure

Not Meeting 

Metabolic Demands



peri-arrest state
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3%

9%

53%

Fink E, Prince D, Kaltman J, et al. (2016). Unchanged Pediatric Out-of-Hospital Cardiac Arrest Incidence and Survival Rates with Regional Variation in North America. 

Resuscitation. 2016 Oct; 107: 121–128. 

Yamaguchi Y, Woodin J, Gibo K, et al. (2017). Improvements in Out-of-Hospital Cardiac Arrest Survival from 1998 to 2013. Prehosp. Emerg. Care. 21(5): 616-627.

19%

Adolescents 

Infants 



RECOGNIZE



Kids are hard 
to please



Metabolize oxygen 2X faster than adults 



Developing Lungs

20-50 million alveoli at birth

300 million by the age of 8 years

Blackburn S . (1992). Alterations of the respiratory system in the neonate: implications for clinical practice. J of Perinatal and Neonatal Nursing. 6(2):46–58.



Kids 

compensate 

differently



Anatomy and Age
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Infant respiratory 

muscles have 

reduced type 1 

muscle fibers, 

specifically the 

diaphragm

Phuong Vo, Virginia S. Kharasch. (2014). Respiratory Failure. Pediatrics in Review. 35(11).



Nitu M, Eigen H, (2009). Respiratory Failure. Pediatrics in Review. 30(12): 470-478 



Zahraa, J. Pediatric Respiratory System: Basic Anatomy & Physiology. www.mecriticalcare.net/downloads. Accessed 5/12 



Nitu M, Eigen H, (2009). Respiratory Failure. Pediatrics in Review. 30(12): 470-478 



Heart is less compliant

• Adult myocardium = 60% contractile elements

• Newborn myocardium = 30% contractile elements

Intravascular volume maintains preload

Kirklin J, et al. Intracardiac surgery in infants under age 3 months: predictors of postoperative in-hospital cardiac death. Am J Card. 1981;48(3):507-12.

Ceneviva G, et al. Hemodynamic support in fluid-refractory pediatric septic shock. Pediatrics 1998;102(2):e19.



Sympathetic nervous system is 

underdeveloped

Parasympathetic dominates initially

Kirklin J, et al. Intracardiac surgery in infants under age 3 months: predictors of postoperative in-hospital cardiac death. Am J Card. 1981;48(3):507-12.

Ceneviva G, et al. Hemodynamic support in fluid-refractory pediatric septic shock. Pediatrics 1998;102(2):e19.



Rate is key



Work of 

breathing can 

account for 

40% of the 

cardiac output

Nitu M, Eigen H, (2009). Respiratory Failure. Pediatrics in Review. 30(12): 470-478 





It isn’t always linear



So how do we recognize it?



Play the odds.

Phuong Vo, Virginia S. Kharasch. (2014). Respiratory Failure. Pediatrics in Review. 35(11).



≈50% of documented respiratory failure 
occurs in neonates and 66% occur in the 

first postnatal year

Gutierrez J, Duke T, Henning R, et al. (2008). Respiratory failure and acute respiratory distress syndrome. In: Taussig L, ed. Pediatric Respiratory Medicine. Vol 2. Philadelphia, 

PA: Mosby Elsevier. 253–274

Hammer J. (2013). Acute respiratory failure in children. Paediatr Respir Rev. 14(2):64–69

Nitu M, Eigen H. (2009). Respiratory failure. Pediatr Rev. 30(12):470–478.



It starts 
with a 
challenge



Phuong Vo, Virginia S. Kharasch. (2014). Respiratory Failure. Pediatrics in Review. 35(11).



Classic Presentations



3 month 25 day infant with ASD and VSD











Kids that are out of ATP or 
dominated by parasympathetic tone 

won’t be breathing fast



Technology is your friend



Reddy V, Holzman K, Wedgwood J. (1999). Pulse Oximetry Saturations in the First 6 Hours of Life in Normal Term Infants. Clinical Pediatrics. 38(2): 87–92







Nitu M, Eigen H, (2009). Respiratory Failure. Pediatrics in Review. 30(12): 470-478



Phuong Vo, Virginia S. Kharasch. (2014). Respiratory Failure. Pediatrics in Review. 35(11).



Carmargo, C. et al. Invasive mechanical ventilation in adults with acute exacerbations of asthma. Sep, 2016. www.uptodate.com

“During an acute asthma exacerbation, a 
PaCO2 of 42 mmHg or greater, while 

technically “normal,” may suggest incipient 
respiratory failure.”

60





Tachycardia – Bradycardia – Asystole 



Respiratory failure is not based on any 

single finding







So what do we do about it?



Hammer J, (2013). Acute respiratory failure in children. Paediatr Respir Rev. 14(2):64.





Round 1 Room 1 Room 2

1700-1730 Team 1 (Team 4) Team 2 (Team 3)

1730-1745 Debrief Debrief

1745-1815 Team 3 (Team 1) Team 4 (Team 2)

1815-1830 Debrief Debrief

1830-1845 Wrap Up Wrap Up

Round 2 Room 1 Room 2

1900-1930 Team 5 (Team 7) Team 6 (Team 8)

1930-1945 Debrief Debrief

1945-2015 Team 8 (Team 1) Team 7 (Team 6)

2015-2030 Debrief Debrief

2030-2045 Wrap Up Wrap Up







Thank You!

Dan Batsie
danbatsie@gmail.com
@Danbatsie



• What is it? (challenge-response-capability of that 
response) not always linear

• Meeting metabolic demands vs not meeting

• Different pediatric demands

• Different capabilities to respond

• Peri-arrest state and the challenges of peds arrest

• So how do we know?

• What do we do about it? 



A barky cough indicates subglottic tracheal 

obstruction, most commonly due to croup.

-A staccato cough suggests pneumonia caused by 

Chlamydia or Mycoplasma species.

-A dry, tight cough may occur in patients with 

wheezing due to asthma or bronchiolitis.

-A loose, wet cough may indicate tracheal secretions 

or bacterial pneumonia.



Unilateral wheezes may be appreciated if 
there is a foreign body in the lower 
airway.



Chest Wall Compliance










