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What’s the 
plan?

What’s new in pediatric sepsis?

What are the current guidelines?

I don’t know if I’m “ready” for this!!

What’s this about a team approach?



Sepsis revisited

• Sepsis is the leading cause of morbidity and mortality in 
children worldwide
• Mortality estimates range from 4% to 10% in US settings

• Sepsis is the leading cause of death in hospitals
• Sepsis is the leading cost of care



What is sepsis? (a review)

• “Insult”

• Inflammation

• Normal host response goes crazy

• Tissues/organs, immune, microcirculation systems respond 
(all dysregulated and self-sustaining)



History lesson



We’ve been hearing about this for years, 
why is this still such a problem?????

• Research 101: What you can’t define, you can’t measure!!

• Def 1: “sepsis” = “severe infection”

• Def 2: “Life-threatening organ dysfunction caused by a 
dysregulated host response to infection (adult)

• Septic shock: “Subset of sepsis with circulatory and 
cellular/metabolic dysfumction associated with a higher 
risk of mortality.”

• Def 3: (Miranda and Nadel) Septic shock: Severe infection 
leading to cardiovascular dysfunction (including 
hypotension, need for treatment with a vasoactive 
medication, or impaired perfusion) and “sepsis-associated 
organ dysfunction” defined as severe infection leading to 
cardiovascular and/or non-cardiovascular organ dysfunction.

Miranda, M., & Nadel, S. (2023). Pediatric Sepsis: a Summary of 
Current Definitions and Management Recommendations. Current 
pediatrics reports, 11(2), 29–39. 



Is there a swab for that?



Screening, Diagnosis, Initial 
management 
Summary of the 2020 surviving sepsis campaign international guidelines for the 
initial management of pediatric septic shock and sepsis-associated organ 
dysfunction



Screening and 
early 

recognition

• Have a tool!

• Know normal (vs abnormal) 
vital signs

• Monitor labs

• PEWS (Pediatric Early 
Warning System 



Selected guidelines from 2020 surviving sepsis 
campaign

Category

• Screening, diagnosis, and 
systematic management

Recommendations

• Implement systematic screening for timely 
recognition

• Blood lactate to ID low- vs- high risk of shock

• Protocol/guideline

• Blood cultures before abx IF no delay in abx 
administration

• Source control • Emergently attain source control if possible

• Remove intravascular access devices if confirmed 
to be source of sepsis



Selected guidelines from 2020 surviving 
sepsis campaign, cont.

Category 

• Antibiotic therapy

Recommendations

• Administer < 1 hr of recognition (septic shock), <3 hr sepsis 
without shock

• Start with broad coverage

• Narrow abx after culture results

• Narrow or dc abx if no pathogen identified, or clinical 
improvement

• Antibiotic dosing based on serious risk doses

• Reassess daily for improvement

• Determine duration of treatment



Selected guidelines from 2020 surviving 
sepsis campaign, cont.

Category 

• Fluid therapy

Recommendations

• If PICU is available, give up to 40-60 ml/kg 

• If PICU is unavailable, administer fluids judiciously

• Use balanced/buffered crystalloids (i.e. LR or 
Plasmolyte) instead of 0.9% NS for initial resuscitation

• Hemodynamic monitoring • Target MAP >50th percentile for age

• Do not use clinical signs to categorize “warm” or “cold” 
shock

• Use trends in lactate levels along with monitoring to 
guide resuscitation



Other recommendations

Category

• Vasoactive medications 

Recommendations

• Use epinephrine (rather than dopamine) and/or 
norepinephrine

• Consider epinephrine or norephrine as the first-line 
vasoactive guided by clinician preference, patient physiology, 
and local factors

• Give vasoactives through peripheral lines in diluted strengths 
if no central venous access

• Consider adding vasopressin or further titrating 
catecholamines if refractory shock

• Consider adding inodilators if evidence of persistent 
hypoperfusion and cardiac dysfunction despite other 
vasoactive agents.



Other 
categories

Miranda, M., & Nadel, S. (2023). Pediatric Sepsis: a Summary of Current Definitions 
and Management Recommendations. Current pediatrics reports, 11(2), 29–39. 



How can this be a team 
approach?????



Time, assessment, intervention



Pre-hospital
emergency department
ICU
inpatient

ASSESSMENT  at ANY TIME and early, 
standardized approach means better 

outcomes



Pediatric sepsis
 + 

pediatric readiness
 =

Better patient outcomes!!!



how does pediatric 
readiness apply to surviving 

sepsis?????



PEDIATRIC READINESS INITIATIVES

https://emscimprovement.center/domains/pediatric-readiness/ 20



ED Checklist Prehospital Checklist

https://emscimprovement.center/domains/prehospital-
care/prehospital-pediatric-readiness/checklist-faq/

https://emscimprovement.center/domains/pediatric-readiness-project/readiness-
toolkit/readiness-ED-checklist/
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Pediatric patient safety

• Weighing children in kilograms only

• Monitoring, ability for

• Puse oximetry monitoring

• End tidal CO2 monitoring

• Medication safety

• Pre-calculated drug dosing guides

• Process for safe prescribing and administration

• Process and policy for safe transport of chidren

22



•Pediatric 
Resuscitation and 
Emergency 
Medications - Excel 
Calculator

Medication 
safety

https://emscimprovement.center/documents/991/Pediatric_Resuscitation_and_Emergency_Medications-Excel_Calculator.xlsx
https://emscimprovement.center/documents/991/Pediatric_Resuscitation_and_Emergency_Medications-Excel_Calculator.xlsx
https://emscimprovement.center/documents/991/Pediatric_Resuscitation_and_Emergency_Medications-Excel_Calculator.xlsx
https://emscimprovement.center/documents/991/Pediatric_Resuscitation_and_Emergency_Medications-Excel_Calculator.xlsx
https://emscimprovement.center/documents/991/Pediatric_Resuscitation_and_Emergency_Medications-Excel_Calculator.xlsx


Evidence-based Clinical 
Pathways

Local Children’s Hospitals 
and Academic Centers can 
be a resource

Use the updated and 
complete lists of EB Clinical 
Pathways on the NPRP 
website at 
www.pedsready.org 

https://pecarn.org/publications-studies/
PECARN Pediatric Head Injury/Trauma Algorithm - MDCalc

20XX 24

http://www.pedsready.org/
https://pecarn.org/publications-studies/
https://www.mdcalc.com/pecarn-pediatric-head-injury-trauma-algorithm


Use of tools and/or pathways









Application….
Use of a tool..



Ems is called to the 
scene…



EMS ResourceS:
Sepsis is not always septic shock

The smaller they are, the harder they fall

Sepsis isn’t the infection, it's the reaction

Measure temperature accurately

Develop a strong history of the chief complaint

Assess lactate levels if possible

Measure exhaled carbon dioxide to strengthen a suspicion of sepsis

Treat sepsis early and aggressively

Hsieh, Arthur (2016.) 6 useful sepsis assessment and treatment tips. In Topics: Infectious Diseases. EMS1. https://www.ems1.com/infectious-
diseases/articles/6-useful-sepsis-assessment-and-treatment-tips-WVcIOZf8uzleUAFR/. Accessed 8/25/2023.

WAVE THOSE 
RED FLAGS

Duckworth, Rommie (2020) EMS May Not Be Prepared to Treat Children for Sepsis. JEMS. https://www.jems.com/patient-care/ems-may-not-be-prepared-to-treat-children-for-sepsis/. 
Accessed 8/25/2023.

https://www.ems1.com/infectious-diseases/articles/6-useful-sepsis-assessment-and-treatment-tips-WVcIOZf8uzleUAFR/
https://www.ems1.com/infectious-diseases/articles/6-useful-sepsis-assessment-and-treatment-tips-WVcIOZf8uzleUAFR/
https://www.jems.com/patient-care/ems-may-not-be-prepared-to-treat-children-for-sepsis/


Your patient:

• 5yo, history of fever for 2 days, 
fussiness earlier today

• Decreased appetite for 2 days

• Breathing hard, per parents

• Very tired this afternoon

• No past medical history, no allergies, 
no meds

• Behind on immunizations

Your assessment:

• VS: T 96.8F; HR 168; RR 48; BP 98/60; 
SP02 94% EtCO2 32

• GCS: 11
• Opens eyes when stimulated (3)

•  Mumbles when you talk to him (3)

• Resists when you take his BP (5)

• Dry, cracked lips

• Capillary refill 3 seconds



He arrives in the emergency department…



Resources:
• Miranda, M., & Nadel, S. (2023). Pediatric Sepsis: a Summary of Current Definitions and 

Management Recommendations. Current pediatrics reports, 11(2), 29–39. 
https://doi.org/10.1007/s40124-023-00286-3

• Raina Paul, Matthew Niedner, Ruth Riggs, et al. for the IPSO COLLABORATIVE INVESTIGATORS; 
Bundled Care to Reduce Sepsis Mortality: The Improving Pediatric Sepsis Outcomes (IPSO) 
Collaborative. Pediatrics August 2023; 152 (2): e2022059938. 10.1542/peds.2022-059938

• Holly Depinet, Charles G. Macias, Fran Balamuth, et al; for the American Academy of Pediatrics 
Pediatric Septic Shock Collaborative (PSSC) Investigators, Pediatric Septic Shock Collaborative 
Improves Emergency Department Sepsis Care in Children. Pediatrics March 2022; 149 (3): 
e2020007369. 10.1542/peds.2020-007369

• Mariana Miranda, Simon Nadel, Septic shock: early rapid recognition and ongoing management, 
Paediatrics and Child Health, Volume 33, Issue 5, 2023, Pages 134-143, ISSN 1751-7222, 
https://doi.org/10.1016/j.paed.2023.02.003.

https://doi.org/10.1007/s40124-023-00286-3
https://doi.org/10.1016/j.paed.2023.02.003


Your patient:

• 5yo, history of fever for 2 days, 
fussiness earlier today

• Decreased appetite for 2 days

• Breathing hard, per parents

• Very tired this afternoon

• No past medical history, no allergies, 
no meds

• Behind on immunizations

• EMS gave 400ml NS, BSG 68

Your assessment:
Wt: 20kg

• VS: T 96.4F; HR 163; RR 50; BP 90/48; SP02 92%

• GCS: 10
• Opens eyes when stimulated (3)
•  Moaning (2)
• Resists when you take his BP (5)

• Dry, cracked lips

• Capillary refill 3-4 seconds

What are your actions?



What’s going on?

Fluid Refractory Shock



The scenario continues

Your assessment:

• VS: T 96.8F; HR 172; RR 20; BP 78/30; 
SP02 92% (6 lpm O2 via mask)

• GCS: 8
• Opens eyes to pain (2)

•  Moaning (2)

• Withdraws to IV attempt (4)

• Capillary refill 4-5 seconds

• Important labs:
• WBC 18

• Lactate 6.2

• CRP 48



Remember our sepsis definition?

• Septic shock: Severe infection leading to cardiovascular 
dysfunction (including hypotension, need for treatment with 
a vasoactive medication, or impaired perfusion) and “sepsis-
associated organ dysfunction” defined as severe infection 
leading to cardiovascular and/or non-cardiovascular organ 
dysfunction.



What are priority interventions?

A: Support and protect the airway

B: Appropriate ventilatory support

C: Cardiovascular support

D: Assessment and ? interventions

E: Environmental control



Summary

• Early recognition and intervention saves lives

• That recognition can occur anywhere: Prehospital, Emergency 
Department, Inpatient, ICU…..
• It takes a team!!!

• Assessment tools to aid in recognition, and pathways with bundled 
care save lives

• The ONLY way this all works is if YOU are READY to care for pediatric 
patients… and there are lots of resources for that!!



Resources
• Miranda, M., & Nadel, S. (2023). Pediatric Sepsis: a Summary of Current Definitions and Management Recommendations. Current 
pediatrics reports, 11(2), 29–39. https://doi.org/10.1007/s40124-023-00286-3

• Weiss SL, Peters MJ, Alhazzani W, et al. Surviving Sepsis Campaign International Guidelines for the Management of Septic Shock 
and Sepsis-Associated Organ Dysfunction in Children. Pediatr Crit Care Med. 2020 Feb;21(2):e52-e106. doi: 
10.1097/PCC.0000000000002198. PMID: 32032273.

• Carrol, E. D., Ranjit, S., Menon, K.,et al. Operationalizing Appropriate Sepsis Definitions in Children Worldwide: Considerations for 
the Pediatric Sepsis Definition Taskforce. (2023) Pediatric critical care medicine : a journal of the Society of Critical Care Medicine 
and the World Federation of Pediatric Intensive and Critical Care Societies, 24(6), e263–e271. 
https://doi.org/10.1097/PCC.0000000000003263

• Weiss, S.L., Peters, M.J., Alhazzani, W. et al. Executive summary: surviving sepsis campaign international guidelines for the 
management of septic shock and sepsis-associated organ dysfunction in children. Intensive Care Med 46 (Suppl 1), 1–9 (2020). 
https://doi.org/10.1007/s00134-019-05877-7

• Hermon, M. M., Etmayr, T., Brandt, J. B., et al (2021). Pediatric infection and sepsis in five age subgroups: single-center registry. 
Pädiatrische Infektion und Sepsis in 5 Altersuntergruppen: Einzelzentrumsregister. Wiener medizinische Wochenschrift 
(1946), 171(1-2), 29–35. https://doi.org/10.1007/s10354-020-00787-6.

• Mazloom, A., Sears, S. M., Carlton, E. F., Bates, K. E., & Flori, H. R. (2023). Implementing Pediatric Surviving Sepsis Campaign 
Guidelines: Improving Compliance With Lactate Measurement in the PICU. Critical care explorations, 5(4), e0906. 
https://doi.org/10.1097/CCE.0000000000000906

https://doi.org/10.1007/s40124-023-00286-3
https://doi.org/10.1097/PCC.0000000000003263
https://doi.org/10.1007/s00134-019-05877-7
https://doi.org/10.1007/s10354-020-00787-6
https://doi.org/10.1097/CCE.0000000000000906


Resources, cont.

• Raina Paul, Matthew Niedner, Ruth Riggs, et al. for the IPSO COLLABORATIVE INVESTIGATORS; Bundled 

Care to Reduce Sepsis Mortality: The Improving Pediatric Sepsis Outcomes (IPSO) 

Collaborative. Pediatrics August 2023; 152 (2): e2022059938. 10.1542/peds.2022-059938

• Holly Depinet, Charles G. Macias, Fran Balamuth, et al; for the American Academy of Pediatrics 

Pediatric Septic Shock Collaborative (PSSC) Investigators, Pediatric Septic Shock Collaborative Improves 

Emergency Department Sepsis Care in Children. Pediatrics March 2022; 149 (3): e2020007369. 

10.1542/peds.2020-007369

• Duckworth, Rommie. (2017). Pediatric sepsis: 10 things paramedics need to know. In “Topics: 
Pediatric Care”. EMS1. https://www.ems1.com/pediatric-care/articles/pediatric-sepsis-10-things-
paramedics-need-to-know-fbGGjLz7tw88hqhs/. Accessed 8/25/2023.
• Hsieh, Arthur (2016.) 6 useful sepsis assessment and treatment tips. In Topics: Infectious Diseases. 
EMS1. https://www.ems1.com/infectious-diseases/articles/6-useful-sepsis-assessment-and-
treatment-tips-WVcIOZf8uzleUAFR/. Accessed 8/25/2023.
• Duckworth, Rommie (2016). Sepsis 3.0: Implications for paramedics and prehospital care. In Topics: 
EMS Capnography. EMS1. https://www.ems1.com/ems-products/capnography/articles/sepsis-30-
implications-for-paramedics-and-prehospital-care-x56IQBOTwSmObvKD/. Accessed 8/25/2023.

https://www.ems1.com/pediatric-care/articles/pediatric-sepsis-10-things-paramedics-need-to-know-fbGGjLz7tw88hqhs/
https://www.ems1.com/pediatric-care/articles/pediatric-sepsis-10-things-paramedics-need-to-know-fbGGjLz7tw88hqhs/
https://www.ems1.com/infectious-diseases/articles/6-useful-sepsis-assessment-and-treatment-tips-WVcIOZf8uzleUAFR/
https://www.ems1.com/infectious-diseases/articles/6-useful-sepsis-assessment-and-treatment-tips-WVcIOZf8uzleUAFR/
https://www.ems1.com/ems-products/capnography/articles/sepsis-30-implications-for-paramedics-and-prehospital-care-x56IQBOTwSmObvKD/
https://www.ems1.com/ems-products/capnography/articles/sepsis-30-implications-for-paramedics-and-prehospital-care-x56IQBOTwSmObvKD/


A few more….
• Duckworth, Rommie (2020) EMS May Not Be Prepared to Treat Children for Sepsis. JEMS. https://www.jems.com/patient-
care/ems-may-not-be-prepared-to-treat-children-for-sepsis/. Accessed 8/25/2023.

• Amanda Stone, Christopher Hunter, MD, PhD, George Ralls (2016). Effective Prehospital Sepsis Screening Tool in Orange 
County, Fla., Helps Identify Severe Sepsis. JEMS. https://www.jems.com/patient-care/effective-prehospital-sepsis-screening-
tool-in-orange-county-fla-helps-identify-severe-sepsis/. Accessed 8/25/2023.
• Carrol, Enitan D. MBChB, MD, FRCPCH1; Ranjit, Suchitra MD, FCCM2; Menon, Kusum MD, MSc3, et al. on behalf of the 

Society of Critical Care Medicine’s Pediatric Sepsis Definition Taskforce. Operationalizing Appropriate Sepsis Definitions in 

Children Worldwide: Considerations for the Pediatric Sepsis Definition Taskforce. Pediatric Critical Care Medicine 24(6):p 

e263-e271, June 2023. | DOI: 10.1097/PCC.0000000000003263. Accessed 8/2823.

• Mariana Miranda, Simon Nadel, Septic shock: early rapid recognition and ongoing management, Paediatrics and Child 

Health, Volume 33, Issue 5, 2023, Pages 134-143, ISSN 1751-7222, https://doi.org/10.1016/j.paed.2023.02.003.

• Sarah Cavallaro, Joshua Easter,. Updates in pediatric emergency medicine for 2022. (2023) The American Journal of 
Emergency Medicine. Volume 68, Pages 73-83. ISSN 0735-6757. https://doi.org/10.1016/j.ajem.2023.03.017. 
(https://www.sciencedirect.com/science/article/pii/S0735675723001316)

• www.pedsready.org

• https://emscimprovement.center

https://www.jems.com/patient-care/ems-may-not-be-prepared-to-treat-children-for-sepsis/
https://www.jems.com/patient-care/ems-may-not-be-prepared-to-treat-children-for-sepsis/
https://www.jems.com/author/amanda-stone/
https://www.jems.com/author/christopher-hunter-md-phd/
https://www.jems.com/author/george-ralls/
https://www.jems.com/patient-care/effective-prehospital-sepsis-screening-tool-in-orange-county-fla-helps-identify-severe-sepsis/
https://www.jems.com/patient-care/effective-prehospital-sepsis-screening-tool-in-orange-county-fla-helps-identify-severe-sepsis/
https://doi.org/10.1016/j.paed.2023.02.003
https://doi.org/10.1016/j.ajem.2023.03.017
https://www.sciencedirect.com/science/article/pii/S0735675723001316
http://www.pedsready.org/
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