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_ CONCERN FOR SEPSIS OR SEPTIC SHOCK
INCLUSION CRITERIA Patient risk factors'

* Suspected sepsis or Signs and symptoms of sepsis and septic shock??*
septic shock Shock score = 45

Perform and Document Sepsis Huddle
EXCLUSION CRITERIA

e Neonate <28 days [ |

NICU patient T—
. cmu/?:ccu Patient 4 ) Suspected sepsis without No concern for sepsis or
Suspected septic shock? shock? septic shock
Immediate evaluation & Expedited evaluation for Provide ongoing care &

m treatment within 60 min infection/organ dysfunction treat infections as

e Time from provider order k & treatment within 180 min indicated
of antibiotic to X X
administration Next Step
Percent of patients with Use Sepsis & Septic Shock Management Order set
blood culture collection Support breathing/oxygen (goal SpO2 92-98%)
]E”or to %dm)nlstratlon of Collect Labs: blood culture, VBG + lactate or critical care panel, POCT

Irstantibiotic glucose, CBC, CMP, Mg, Phos, DIC panel, amylase/lipase, PCT, T&S, HCG,
Time to antibiotic ; .
: ScvO2 (if CVL in place)
Mortality rate Initiate additi | K f f infecti linicallv indicated
Hospital length of stay nitiate additional work up for source of infection as clinically indicate
s e

Establish immediate access Establish urgent access
st sl el E s e Insert 2 peripheral IVs or access CVL ~ [4— | ¢ Insert peripheral IV or access CVL

Oncologic diagnosis e 10 after 2 unsuccessful IV attempts ¢

BM/organ transplant
Immunodeficiency >
,lAr? E)Teunng/tshazlaep(}:/e” nt tions/Antibioti Interventions/Antibiotics
Va/sl nterventions/Antibiotics e Give antibiotics within 180 min (but as
. -erve NS/, es
Chronic encephalopathy e Give antibiotics within 60 min =< soon as possible) if work up supports

Short gut syndrome (Do not delay antibiotics if unable to il . s
Central venous line obtain cultures) bacterial infection or sepsis

Technology dependence o Treat hypoglycemia/hypocalcemiaseepe4 ¢ For sickle cell disease, oncologic
Prior sepsis e Consider ICU diagnoses, or ED patient with CVL,
administer antibiotics within 60 min

2G|GNS & SYMPTOMS OF > ¢
SEPSIS Fluid Resuscitation*

Fever/hypothermia with: e 10-20 mL/kg of NS/LR/PL bolus Fluid Resuscitation*
e Tachycardia via push/pull or rapid infuser « 10-20 mL/kg NS/LR/PL bolus

e Tachypnea

. Fatigue e Fluid resuscitation goal within as needed for hypovo|emia

60 min

Reassess

3SIGNS & SYMPTOMS OF Svery.
SEPTIC SHOCK £%0-60 MLIR Reassess CO;":C?:E:W 15-30 min

Fever/hypothermia with: and/or fluid

e Hypotension 24

e Altered mental status overload?
Delayed/flash cap refill
Weak/bounding pulses

L[]

[ ]

e Cool extremities . . .

. Persistent o Admit/transfer/reassess as clinically
L]

Oliguria AU
Petechiae/purpura/ shock?5s indicated

erythroderma 5septic Shock Resuscitation Targets

41V/10 Fluids
5 =45

e Crystalloid as first line for . NextStep 29daysto<1
intial resuscitation e Initiate vasoactive medication year

e Symptoms of fluid » Repeat fluid for hypovolemia 1to < 2 years 90-160 =70  >50 =35
overload: hypoxia, rales,
hepatomegaly, edema

Disposition

100-160 =6 =30

2to G years <140 =85 =55 =40
61to 12 years <130 >85 >0 > 45
=13 years =To =90 =65 =50

Reassess for mental status, capillary refill, pulse
strength, and extremity temperature
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SCVL PLACEMENT FOR
VASOACTIVES

e Unable to wean
vasoactive after 6-8 hours
of infusion

e Need for high dose
therapy or more than1
vasoactive

e Unable to maintain 2 PIVs
and run infusion into
large bore vein

ADJUVANT THERAPIES

See page 5

e Nutrition
e [VIG
e Plasma Exchange

Additional Tables

See page5&6

e Subsequent Labs
e Blood Products
e Abbreviation reference

iseptic Shock Resuscitation Targets

Heart
--
29daysto <1

year

1to <2 years 90-160

2 to 6 years <140
6 to 12 years =130
= 13 years =110

100-160

=70
=85
=85
=90

> 30

=50 =35
= LQ =40
=60 = 45
> 65 =50

Reassess for mental status, capillary refill, pulse
strength, and extremity temperature

Consider ECMO Consult ID or Reassess and

shock??

e Consider CVL®

Next Step
Obtain cardiac POCUS (if available)
Start or titrate epinephrine or
norepinephrine based on assessmentrase 4

Respiratory support (notify RT)

Persistent
shock??

Next Step
Repeat cardiac POCUS (if available)
Consider arterial line and urinary catheter
Titrate epinephrine or norepinephrine
Consider PRBCssee P95

Consider hydrocortisone ser9 4

Next Step
Consider additional vasoactivesraee 4
If not already placed, consider CVL®

!

Evaluate for:
Infection source
Pericardial effusion
Pneumothorax
Intra-abdominal hypertension
Primary cardiac dysfunction

Reassess

for persistent other specialists provide care as
septic shock as needed clinically

appropriate
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Empiric Antimicrobials

Ask ALLERGY Question FIRST: Does patient have IgE mediated penicillin or cephalosporin allergy' or other severe reactions??

NO: Follow e YES to penicillins >May use 3 or 4" generation cephalosporins per algorithm
algorithm
below

2. & NEMOURS
CHILDREN'S HEALTH.

IgE Mediated (Type 1)
Allergy
o Allergist-confirmed allergy
e History of urticaria,
angioedema, wheezing,
respiratory distress or
anaphylaxis

20ther life threatening and/
or severe hypersensitivity
reactions

e History of serum sickness
or like reactions, erythema
multiforme, SJS /
DRESS - Contact ID

e YES to cephalosporins - Consult with pharmacy; May use meropenem instead of beta-lactam

Group 1: Lower risk for resistant organisms Group 2: Higher risk for resistant organisms

Any one of the following:

e Prescence of specific chronic conditions®

e Indwelling central venous line

e Other condition based on individual patient
assessment

Group 3: Highest Risk for
resistant orgamisms

Any one of the following:

e Known history of multi-drug
resistant Gram-negative (MDR-
GN) organisms

e New sepsis episode while on a

Generally healthy population

OR any one of the following:

e Oncology patient without neutropenia

e Sickle cell disease

e Other condition based on individual patient

assessment

broad spectrum antibiotic

Suspected septic
shock

Suspected sepsis
WITHOUT shock

Suspected septic
shock

Suspected sepsis
WITHOUT shock

\ 4

Suspected sepsis
or septic shock

Ceftriaxone
(give first)

N
Vancomycin

If suspected intra-
abdominal infection
Add metronidazole

Additional drug
considerations®
+/- Clindamycin
+/- Antiviral

Ceftriaxone

If suspected intra-
abdominal infection
Add metronidazole

Additional drug
considerations®
+/- Vancomycin
+/- Clindamycin
+/- Antiviral

Cefepime
(give first)

5
Vancomycin

If suspected intra-
abdominal infection
Add metronidazole

Additional drug
considerations®

+/- Clindamycin
+/- Antiviral
+/- Antifungal

Cefepime

If suspected intra-
abdominal infection
Add metronidazole

Risk for enterococcus
(i.e. short bowel,
acute biliary disease)
Piperacillin/
tazobactam®

Additional drug
considerations®
+/- Vancomycin
+/- Clindamycin
+/- Antiviral

+/- Antifungal

Meropenem?’
(give first)
+

Vancomycin

Additional drug considerations®
+/- Clindamycin

+/- Antiviral

+/- Antifungal

’If patient has history of GN
organisms with carbapenem
resistance, use:

DE region: Use meropenem +
amikacin and contact ID

FL region: Use meropenem +
gentamicin and contact ID

3Chronic Medical Conditions
with increased
Pseudomonas infection risk
e Fever/Neutropenia
e Certain
immunocompromised
states

e Tracheostomy or ventilator
e Certain device-associated
infections
e Short bowel syndrome
e |Longterm care resident
e Cystic Fibrosis
b
“Indications for Vancomycin
e Recent (<12mos) MRSA
history
e Skin/soft tissue infections
Necrotizing pneumonia/
empyema
Bacterial meningitis or
CNS abscess
Indwelling CVL
Mucositis in oncology
patient

SIMPORTANT additional antimicrobial drug considerations
e Add IV vancomycin per indications*

e Add IV clindamycin if suspected toxic shock syndrome or necrotizing fasciitis

e Piperacillin/tazobactam: Consider in patients with increased enterococcus risk; Do not use if CNS

infection suspected/possible
o Add antiviral: Oseltamivir (influenza); remdesivir (COVID); other antivirals — contact ID
e Add antifungal if increased risk — contact ID
e Add doxycycline if suspected rickettsiae (with appropriate epidemiology) — contact ID

Definition of broad spectrum
antibiotics
(prior to meropenem)

o Ceftazidime, Cefepime,
Piperacillin/tazobactam,
Ertapenem

SRisks for Invasive Fungal
Infection Consult with 1D
Team

Prolonged neutropenia
Chronic TPN

Intestinal perforation
(small bowel)

Certain
immunocompromised
states

Prior invasive fungal
infection

Original Creation Date: 11/10/2023

Last Revised Date: 5/10/2024

Page 30of 7




R NEMOURS  Sepsis & Septic Shock Management

CHILDREN’S HEALTH.

Medication Dosing

Medication Route Dosage Max. per Dose

Antibiotic Dosing

Medication Route Dosage Ma:. per Dose
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Enteral nutrition is the preferred method of feeding, either orally or via gastric tube. A post-pyloric feeding tube may
be considered for patients at high risk for aspiration or evidence of slow gastric emptying.

Enteral nutrition should begin as early as safe/feasible either with initial hypocaloric (e.g., trophic) feeding or full
enteral feeding, as per best clinical judgment. Use PICU Enteral Continuous Tube Feeding order set, if applicable.
Enteral feeding should not be withheld solely on the basis of vasoactive medications after adequate hemodynamic
resuscitation so long as the patient no longer requires escalating doses of vasoactive agents. However, risks of enteral
feeding increase for patients on escalating doses of vasoactive medications, doses of epinephrine/norepinephrine
>0.2 mcg/kg/min, or any dose of vasopressin for shock.

For patients unable to tolerate enteral nutrition, parenteral nutrition (TPN) should be started on day 5-7 following
sepsis onset. Earlier initiation of parenteral nutrition has not been associated with benefit.

IVIG

Routine use of IVIG in septic pediatric patients is NOT recommended.

IVIG could be considered for patients with primary humoral immunodeficiency and/or immune compromised with documented
low IgG.

IVIG could also be considered for patients with toxic shock, specifically streptococcal toxic shock syndrome.

Plasma Exchange

If plasma exchange is considered, it has been shown the most benefit occurs when performed early (within 30 hours)
after sepsis and organ dysfunction onset.
e May be considered for patients with:
- Thrombocytopenia-associated multisystem organ failure (TAMOF)
- Defined as = 3 organ system failures and thrombocytopenia (platelet count <100,000)
- Septic shock with estimated mortality > 35%
Mortality rates > 35% have been reported in pediatric patients with septic shock requiring:
- >1vasoactive infusion
- Invasive mechanical ventilation
- AND at least one additional severe organ dysfunction (e.g., renal, hepatic, hematologic, neurologic)

Laboratory Studies Blood Products

Critical care panel with lactate Every hour while critically ill; if PRBC Hgb < 7-10 and persistent shock
{or venous blood gas + lactate) stable consider every 6 hours

. .. Invasive procedure and INR/PTT elevated or
POC blood glucose Every 1-2 hours if requiring DIC with active bleeding
insulin
CBC with differential Platelets PLT <50,000 with active bleeding or need
for invasive procedure
DIC panel
Magnesium Every 12 hours
Phosphorous
CMP Every 24 hours (AM)
BMP Every 24 hours (PM)
Procalcitonin Every 24 hours
Type and screen Every 72 hours

Ferritin If concern for severe
multiorgan dysfunction

ADAMTS-13 If concern for TAMOF

BNP If concern for cardiac
dysfunction

Consider additional infectious source specific labs as indicated.
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Abbreviations

Abbreviation Terminology Abbreviation Terminology
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Disclaimer: The clinical pathways are based upon publicly available medical evidence and/or a consensus of medical practitioners at Nemours
Children’s Health (“Nemours”) and are current at the time of publication. These clinical pathways are intended to be a guide for practitioners
and may need to be adapted for each specific patient based on the practitioner’s professional judgment, consideration of any unique
circumstances, the needs of each patient and their family, and/or the availability of various resources at the health care institution where the
patient is located.

VERSION MANAGEMENT

e Version 1.0 (5/29/2024): Go Live.

Questions about this pathway should be directed to clinicalpathways@nemours.org.

AUTHORS & REFERENCES

Central Florida Authors: Adrianna Cadilla (Infectious Disease), Jason Parker (Critical Care), Ryan Brogan (Hospital Medicine), Kamal Chavda
(Emergency Medicine), Michael Stoner (Emergency Medicine)

Delaware Valley Authors: Jennifer Vodzak (Infectious Disease), Matt Mason (Pharmacy), Michael Reedy (Pharmacy), Elisha Pifko (Emergency
Medicine), Scott Weiss (Critical Care), Neena Makam (Hospital Medicine)

Akcan Arikan A, Williams EA, Graf JM, Kennedy CE, Patel B, Cruz AT. Resuscitation Bundle in Pediatric Shock Decreases Acute Kidney
Injury and Improves Outcomes. J Pediatr. 2015;167(6):1301-5.e1. doi:10.1016/j.jpeds.2015.08.044

Balamuth F, Alpern ER, Abbadessa MK, et al. Improving Recognition of Pediatric Severe Sepsis in the Emergency Department:
Contributions of a Vital Sign-Based Electronic Alert and Bedside Clinician Identification. Ann Emerg Med. 2017;70(6):759-768.e2.
doi10.1016/j.annemergmed.2017.03.019

Balamuth F, Weiss SL, Fitzgerald JC, et al. Protocolized Treatment Is Associated With Decreased Organ Dysfunction in Pediatric Severe
Sepsis. Pediatr Crit Care Med. 2016;17(9):817-822. doi:10.1097/PCC.0000000000000858

Burgunder L, Heyrend C, Olson J, et al. Medication and Fluid Management of Pediatric Sepsis and Septic Shock. Paediatr Drugs.
2022;24(3):193-205. doi:10.1007/s40272-022-00497-2

Chiotos K, Weiss SL, Gerber JS. A Stitch in Time: Optimizing Antibiotic Use From the Start. Crit Care Med. 2021:49(11):1993-1996. doi:10.1097/
CCM.0000000000005148

Cox M, Voss H. Improving sepsis recognition and management. Curr Probl Pediatr Adolesc Health Care. 2021:51(4):101001. doi:10.1016/
j.cppeds.2021.101001

Downes KJ, Fitzgerald JC, Weiss SL. Utility of Procalcitonin as a Biomarker for Sepsis in Children. J Clin Microbiol. 2020;58(7):e01851-19.
doi10.1128/JCM.01851-19

Downes K3, Weiss SL, Gerber JS, et al. A Pragmatic Biomarker-Driven Algorithm to Guide Antibiotic Use in the Pediatric Intensive Care
Unit: The Optimizing Antibiotic Strategies in Sepsis (OASIS) Study. J Pediatric Infect Dis Soc. 2017;6(2):134-141. doi:10.1093/jpids/piw023
Emrath ET, Fortenberry JD, Travers C, McCracken CE, Hebbar KB. Resuscitation With Balanced Fluids Is Associated With Improved
Survival in Pediatric Severe Sepsis. Crit Care Med. 2017;45(7):1177-1183. doi:10.1097/CCM.0000000000002365

Lane RD, Funai T, Reeder R, Larsen GY. High Reliability Pediatric Septic Shock Quality Improvement Initiative and Decreasing Mortality.
Pediatrics. 2016;138(4):220154153. doi10.1542/peds.2015-4153

Lane RD, Olson J, Reeder R, et al. Antibiotic Timing in Pediatric Septic Shock. Hosp Pediatr. 2020;10(4):311-317. doi:10.1542/hpeds.2019-0250
Lindell RB, Nishisaki A, Weiss SL, Traynor DM, Fitzgerald JC. Risk of Mortality in Immunocompromised Children With Severe Sepsis and
Septic Shock. Crit Care Med. 2020;48(7):1026-1033. doi:10.1097/CCM.0000000000004329

Melnikov G, Grabowski S, Broman LM. Extracorporeal Membrane Oxygenation for Septic Shock in Children. ASAIO J.2022;68(2):262-267.
doi10.1097/MAT.0000000000001464

Menon K, Schlapbach L3, Akech S, et al. Criteria for Pediatric Sepsis-A Systematic Review and Meta-Analysis by the Pediatric Sepsis
Definition Taskforce. Crit Care Med. 2022;50(1):21-36. doi:10.1097/CCM.0000000000005294

Messacar K, Hurst AL, Child J, et al. Clinical Impact and Provider Acceptability of Real-Time Antimicrobial Stewardship Decision Support
for Rapid Diagnostics in Children With Positive Blood Culture Results. J Pediatric Infect Dis Soc. 2017;6(3):267-274. doi:10.1093/jpids/
piw047

Miller H, Tseng A, Lowerre T, et al. Improving Time to Stat Intravenous Antibiotic Administration: An 8-Year Quality Initiative. Hosp Pediatr.
2023:13(1):88-94. doi:10.1542/hpeds.2021-006422

Miranda M, Nadel S. Pediatric Sepsis: a Summary of Current Definitions and Management Recommendations. Curr Pediatr Rep.
2023:11(2):29-39. doi:10.1007/s40124-023-00286-3

Morin L, Ray S, Wilson C, et al. Refractory septic shock in children: a European Society of Paediatric and Neonatal Intensive Care
definition. Intensive Care Med. 2016:42(12):1948-1957. doi:10.1007/s00134-016-4574-2

Patel K, McElvania E. Diagnostic Challenges and Laboratory Considerations for Pediatric Sepsis. J Appl Lab Med. 2019;3(4):587-600.
doi:10.1373/jalm.2017.025908

Paul R, Niedner M, Riggs R, et al. Bundled Care to Reduce Sepsis Mortality: The Improving Pediatric Sepsis Outcomes (IPSO)
Collaborative. Pediatrics. 2023;152(2):e2022059938. doi:10.1542/peds.2022-059938

Scott HF, Brou L, Deakyne SJ, Fairclough DL, Kempe A, Bajaj L. Lactate Clearance and Normalization and Prolonged Organ Dysfunction
in Pediatric Sepsis. J Pediatr. 2016;170:149-55.e554. doi:10.1016/j,jpeds.2015.11.071

Stenson EK, Cvijanovich NZ, Anas N, et al. Hyperchloremia Is Associated With Complicated Course and Mortality in Pediatric Patients
With Septic Shock. Pediatr Crit Care Med. 2018;19(2):155-160. doi:10.1097/PCC.0000000000001401

van Paridon BM, Sheppard C, GG, Joffe AR; Alberta Sepsis Network. Timing of antibiotics, volume, and vasoactive infusions in children
with sepsis admitted to intensive care. Crit Care. 2015;19(1):293. doi:10.1186/513054-015-1010-x

Weiss SL, Balamuth F, Hensley J, et al. The Epidemiology of Hospital Death Following Pediatric Severe Sepsis: When, Why, and How
Children With Sepsis Die. Pediatr Crit Care Med. 2017;18(9):823-830. doi:10.1097/PCC.0000000000001222

Weiss SL, Balamuth F. Let Us Not Forget Early Mortality in Pediatric Sepsis. Pediatr Crit Care Med. 2021;22(4):434-436. doi:10.1097/
PCC.0000000000002689

Weiss SL, Fitzgerald JC, Balamuth F, et al. Delayed antimicrobial therapy increases mortality and organ dysfunction duration in pediatric
sepsis. Crit Care Med. 2014;42(11):2409-2417. doi:10.1097/CCM.0000000000000509

Weiss SL, Fitzgerald JC, Balamuth F, et al. Pediatric Sepsis Diagnosis, Management, and Sub-phenotypes. Pediatrics. Published online
December 12, 2023. doi:10.1542/peds.2023-062967

Weiss SL, Fitzgerald JC, Pappachan J, et al. Global epidemiology of pediatric severe sepsis: the sepsis prevalence, outcomes, and
therapies study [published correction appears in Am J Respir Crit Care Med. 2016 Jan 15;193(2):223-4]. Am J Respir Crit Care Med.
2015;191(10):1147-1157. doi:10.1164/rccm.201412-23230C

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;21(2):e52-e106. doi:10.1097/PCC.0000000000002198
Wong HR, Atkinson S3J, Cvijanovich NZ, et al. Combining Prognostic and Predictive Enrichment Strategies to Identify Children With
Septic Shock Responsive to Corticosteroids. Crit Care Med. 2016;44(10):e1000-e1003. doi:10.1097/CCM.0000000000001833

Zhao C,Yin Y, Zhang T, et al. Dexmedetomidine improves the outcomes for pediatric severe sepsis with mechanical ventilation. BMC
Pediatr. 2023;23(1):406. doi:10.1186/512887-023-04232-6

V1.0 Published Page 7 of 7




	Sepsis & Septic Shock Management Visio 4.17.26.vsdx
	Sepsis -All Areas
	Sepsis PICU
	Antibiotics
	Med Dose Tables
	Sepsis -Adjuvant Therapies
	Abbreviations
	References & Ed Materials


