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Sepsis Pathway: Initial Management
ALGORITHM 1. ED/UC SEPSIS

Fever or clinical scenario
consistent with infection

v

Not Sepsis Is this
Consider myocarditis, PE, other mimickers [4—No— sepsis?
Sepsis with Acute Organ |
Dysfunction or Shock Yes or Maybe

Which .
criteria does .
patient >,

meet?

1. Activate & Notify °
Say “Sepsis”

\. J

2. Rapid Access

Inclusion Criteria:
ED patients with
suspected sepsis

Exclusion Criteria:
Patients less than
60 days old

Suspected Sepsis

Sepsis Yellow (any of the following criteria):
Immunosuppression/immunocompromise
Central venous catheter
Clinically concerning symptoms: changes to
capillary refill, peripheral pulse quality, concerning
rashes, orthostasis/syncope

v

Verbal or paging notification per site protocol

In NOC, request transport to Anschutz as soon as a
need for higher level of care develops

Use ED Sepsis Yellow order set

\

& Labs PIV or Central Line Access Immediately
) o Urgent Access Algorithm for rapid access
Labs per Order Set
e Cultures, CBC, lactate
\ 4

Bolus
10-20 ml/kg isotonic crystalloid (push-pull,
pressure bag or rapid infuser for STAT)
e Upgrade to STAT if bolus rate faster than 1
hour or vasopressor required

indicated

e STAT: complete antibiotics coverage
immediately per order set
o Yellow: expedited antibiotics if clinically ]

Antibiotics

3. Resuscitation

Consider bundle steps simultaneously

Escalate to
STAT for:
o Decompensation
* Hypotension

Vasopressors
Within 60 minutes of first hypotension
e Do NOT tolerate hypotension, consider
epinephrine or norepinephrine

o Repeat until clinical euvolemia
» Vital signs, serial lactate, POCUS, CVP
where available

¢ Organ dysfunction
Reassess

\.

v

r

4. Continued Care
e Ensure all antibiotics administered
¢ Review lab results
- Identify organ dysfunction; address as appropriate
- If lactate greater than 2 mmol/L, recheck in 2 hours
- Correct any electrolyte, glucose derangements
e Consider steroids for adrenal insufficiency or meningitis

l* Source control: consider need for drainage or removal of source of infection (e.g. abscess, hardware); consult surgical services prn

Quick Links
Emergent Abx Selection for 5. Disposition
Sepsis STAT e NOC: complete transfer, if needed

Urgent Access Algorithm

 If acute organ dysfunction present/unresolved, consider ICU admission
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1. Sepsis suspected by any
care-team member.
Ask: "Is this Sepsis?"

Acute organ dysfunction and/or shock includes any
of the following in a patient with known or suspected

infection: Yes
e Hypotension or
Altered mental status Maybe

L]

e Lactate greater than or equal to 4 mmol/L

e Other laboratory evidence of organ dysfunction
o Acute kidney injury

o DIC, thrombocytopenia [
o Liver dysfunction
e Acute respiratory failure v

Acute organ dysfunction or

shock dysfunction and/or

O
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old

Acute organ Suspected sepsis

liYes_ shock? —No
(see red box)

Rapid Response Team (RRT)

Inclusion:
Patients hospitalized on acute
care inpatient units with
suspected sepsis

Exclusion Criteria:
Patients less than 60 days

.5 or Code Team activation Request Watcher
:E NOC: follow site specific Al
processes for escalation of
~= B
= care. Strongly consider ¢
c transfer to higher level of care
-"é Ongoing Management of
5 Clonti_rtrillle dohw;n concern for  —No» alternate
algorithm while i : :
@ awaiting RRT/ sepsis? diagnosis
o Code Tegm |
g arrival Yes
(] A 4
~ 2. Rapid Access
8 Urgent IV & Blood Draw Algorithm
& v
E 3. Management
@© Consider bundle steps simultaneously
8 Place orders STAT using Inpatient Suspected Sepsis order set
g Draw Labs Bolus Antibiotics
= Infectious source and ~ 10-20mUKg Evaluate need for new or
= organ dysfunction isotonic crystalloid broadened antibiotics
c
g Engage or re-engage ICU immediately
5 H : for a patient with suspected sepsis if:
emodynamic ; :
o Resuscitation Any of the above listed signs of organ
5 dysfunction and/or shock
2 1 ¢ Need for additional fluid resuscitation in
- setting of:
Pursue o Recent administration of 40mL/kg
source control Reassess of IV fluid
if needed o OR concern for fluid overload
v
Transfer to ICU e
Transfer may occur early in algorithm;
avoid delays in bundle delivery during €75~  level zf Zire
transfer &
No
v

4. Continued Care
e Manage ongoing organ dysfunction as appropriate

needed

e Continue to pursue source identification and control if

5. De-esf:alation:

e Narrow or stop antibiotics as appropriate

. i e Determine duration based on source identification
Quick Links L clinical course

and

Urgent IV & Blood Draw Algorithm v
RAPID Watcher Program Resources . . . .
Ongoing care per primary diagnosis

wyuobie Jo apis }00ys 0} 9)e[easa ‘}o0ys Jo uoiounysAp uebio aynae jo subis sdojanap jualied |
sinoy ¢ uiym a)e|dwod -sisdas pajoadsng
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Broad
Gram -

Broad

Gram +

Anaerobe

Toxin

Suspected Infection and Critical lliness

Acute Organ Dysfunction / Shock / Sepsis STAT

v

Serious
cephalosporin/penicillin
allergy?

Yes—

1
No

v

Immunocompromised
—Yes— .
or central line?

I
No

v

Suspected source
lobar pneumonia OR osteo/
joint/pyomyositis?

1
No

\ 4 4 ¢
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Inclusion Criteria:

Initial antibiotics for:

e Suspected infection and critical
illness

o ED Sepsis STAT patients

¢ Inpatients with sepsis plus acute

organ dysfunction and/or shock
Exclusion Criteria:

¢ Age less than 60 days

—Yes»< . e —No—
involvement?

Yes

Levofloxacin Cefepime CefTRIAXone <

!

—>» Vancomycin

\4

Ceftaroline

l¢
b

Suspect
anaerobe? (e.g. sinus,
abdominal source,
Lemierre’s)

—Yes—» Metronidazole

Nlo
la
v

Suspect
toxin-mediated infection?
(e.g. toxic shock, skin/soft

tissue source)

—Yes—» Clindamycin

|
No

v

Initial antibiotic algorithm complete; consult
ID/subspecialist for complex infections/history

Additional Considerations:

e For suspected meningitis,
consider dexamethasone before
or shortly after first antibiotic dose.

e Consider ID consultation for
allergies, history of resistance
(MRSA), yeast coverage or other
complicating factors. Primary
service should be consulted as
soon as feasible.

e For CNS coverage, ceftriaxone
may require dosing every 12
hours. Please discuss at handoff.

e Check prior +cultures.

e Ongoing care team should review
and continue antibiotics as
indicated.
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TARGET POPULATION

Inclusion Criteria

All patients in Emergency Department/Urgent Care (ED/UC) or acute care (non-ICU inpatient) units with suspected or
confirmed sepsis

Exclusion Criteria

Patients less than 60 days old (reference the Fever in Infants Less than 60 Days Pathway)

BACKGROUND

Over 75,000 cases of pediatric sepsis occur annually in the United States?, where it accounts for 8% of all PICU
admissions® and is a leading cause of pediatric mortality. Mortality rates for severe sepsis episodes are as high as 2-4%
for previously healthy and 10-20% for medically complex children#. Among sepsis survivors, 35% had not returned to
their baseline quality of life by 1 year®. Timely recognition and resuscitation of pediatric sepsis are lifesaving.

What is sepsis?

A practical, clinical definition of sepsis is known or suspected infection with acute organ dysfunction or shock.

Formal academic definitions are in transition for children. Organ dysfunction may be defined using the formal Goldstein,
Schlapbach or Matics criteria, and clinical definitions are included in the pathway algorithms.

Tiered approach to sepsis care

The Surviving Sepsis Campaign International Guidelines for the Management of Septic Shock and Sepsis-Associated
Organ Dysfunction in Children were published in 2020" and mirror the tiered approach used at CHCO. At a macro level,
they recommend a timely, protocolized delivery of sepsis interventions as soon as possible (i.e. within 1 hour for patients
with sepsis plus acute organ dysfunction and/or shock and 3 hours for patients with suspected sepsis but without acute
organ dysfunction and/or shock). In a patient with unknown severity of illness or organ dysfunction, these guidelines
encourage expedited diagnostic evaluation for organ dysfunction and ongoing decision making to promote both optimal
sepsis care and resource and antibiotic stewardship. The guideline includes 49 recommendations for pediatric sepsis
care, and we have attempted to align this pathway with those recommendations. Teams should be familiar with the
Surviving Sepsis Campaign guidelines when caring for patients with sepsis. We highlight important CHCO-specific sepsis
processes below.

Determining the presence or absence of acute organ dysfunction and/or shock is crucial in our tiered
approach to sepsis care
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What is acute organ dysfunction and/or shock?
Acute organ dysfunction refers to new (or worsening above baseline) organ dysfunction suspected to be due to infection.
Several slightly different definitions currently exist. At CHCO, we will use the following general guidelines, with the
expectation that specific pediatric guidelines/thresholds may be published that will supersede them:

e Hypotension or elevated lactate

e Respiratory failure (new positive pressure ventilation)

e Severely altered mental status

e Acute kidney injury

o Disseminated intravascular coagulation

e Doubled liver transaminases

Sepsis bundle
This pathway includes a collection of clinical steps collectively referred to in existing sepsis literature as a sepsis bundle.
Detailed descriptions of the components of our CHCO sepsis bundle are provided below. Broadly, this pathway prompts
the care-team to simultaneously:

e Deliver parenteral antibiotics

e Evaluate for organ dysfunction and an infectious source

e Fluid resuscitate the patient

Depending on the location and clinical scenario, not all bundle elements may be indicated for every patient with suspected
sepsis. Additionally, the urgency with which the bundle elements should be implemented vary within our tiered approach
to sepsis care dependent on the presence or absence of acute organ dysfunction and/or shock. Please refer to the ED
and Inpatient algorithms (Algorithms 1 and 2) above for further guidance.

CLINICAL MANAGEMENT

Patients with sepsis require time-sensitive evaluation and intervention to achieve the best possible outcomes. Although
the specific steps may look different depending on a patient’s location and whether they have acute organ dysfunction
and/or shock, the core elements remain the same system-wide:

e Activate and notify

e Rapid access

e Resuscitation/management (laboratory evaluation, parenteral antibiotics, targeted fluid resuscitation and
vasopressor use to optimize hemodynamics)

e Continued care/de-escalation

Team members who suspect sepsis should access the resources below to efficiently escalate care. Using these
resources helps to create a shared situation awareness and sense of urgency, expedite important diagnostic evaluation,
and ensure timely delivery of lifesaving interventions for the right patients.

Both ED/UC and acute care settings have sepsis-specific order sets to help facilitate the timely and accurate placement of
STAT evaluation and intervention (including antibiotic) orders:

e Inthe ED/UC, use the ED Sepsis STAT and ED Sepsis Yellow order sets

e Inan acute care unit, use the Inpatient Suspected Sepsis order set

To expedite management, all orders—including lab tests and interventions—should be placed using
the EPIC sepsis order set appropriate to the current unit.
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Activate and notify

This means using available resources to ensure a shared situation awareness and sense of urgency across the entire
care-team. As soon as one team member suspects sepsis, the entire team should huddle at the patient’s bedside to
evaluate the patient. The earlier one person’s suspicion for sepsis is communicated to the rest of the team, the earlier and
more efficiently the patient can receive lifesaving interventions.

Never be hesitant to use the word or ask the question, “Is this sepsis?”

The processes below help to efficiently facilitate this communication and the clinical care that follows:

e Inthe ED/UC, activate using Sepsis Yellow and Sepsis STAT. For critically ill patients in the NOC, initiate transfer
process as soon as possible.

e In an acute care unit, reference the RAPID Watcher Program Resources and RRT/Code Blue policy. The sepsis
activation process is embedded within the broader escalation of care system. Teams should complete a Watcher
Huddle, activate the Rapid Response Team, or activate the Code Team depending on the scenario. Central to each
of these processes is the team meeting in-person at the bedside of the patient.

Rapid access

Immediate parenteral access and blood sampling is crucial in the care of a patient with suspected sepsis. This facilitates
both diagnostic evaluation and the delivery of lifesaving interventions like 1V antibiotics. As soon as sepsis is suspected,
reference the following resources to ensure parenteral access is obtained as rapidly as possible.

o Inthe ED/UC, reference the ED/UC Urgent Access Algorithm

e In an acute care unit at Anschutz, reference the Inpatient Urgent IV & Blood Draw Algorithm

e In an acute care unit outside Anschutz, access unit-specific resources

Laboratory tests and evaluation

Early laboratory evaluation for patients with suspected sepsis has two crucial purposes: (1) identification of organ
dysfunction and (2) identification of an infectious source.

Identification of acute organ dysfunction and/or shock

The presence of organ dysfunction helps to define sepsis severity and guide resuscitation. All patients with suspected
sepsis should have the following tests ordered to evaluate for organ dysfunction:

e Complete metabolic panel (CMP)
e Complete blood count (CBC) with differential
e Lactate

o Disseminated intravascular coagulation (DIC) panel (includes fibrinogen, PT/INR, PTT, and D-dimer)

Identification of infectious source

Identification of an infectious source allows for attempts at directed source control and focused antibiotic de-escalation
after sepsis resolution. Teams should urgently pursue source control as soon as an amenable infection is identified in a
patient with sepsis. Without adequate source control, treatment of sepsis is challenging. All patients with suspected sepsis
should have the following diagnostic tests ordered to identify an infectious source:

e Blood culture x 2

*Attempt to obtain blood cultures prior to initiating antibiotics unless it will substantially delay antibiotic delivery

Additional diagnostic tests should be chosen based on the clinical scenario and may include:

e  Urinalysis (UA) with urine culture

e Lumbar puncture with CSF cell counts, protein, glucose, bacterial culture, and Meningitis/Encephalitis Panel (MEP)
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e Wound or joint aspirate with gram stain and aerobic culture
e Abscess incision and drainage (I&D) with gram stain and aerobic culture
e Focused imaging

e Other diagnostic tests as indicated by clinical suspicion

IV antibiotics

Early antibiotic administration is critical to survival of patients with sepsis. Empiric, broad-spectrum antibiotics to cover all
likely pathogens are indicated during the initial resuscitation with the opportunity for focused antibiotic narrowing after
sepsis resolution. For patients with sepsis despite appropriate antibiotics for the most likely pathogens, consideration of
inadequate source control is important. For emergent scenarios involving patients with sepsis and acute organ
dysfunction and/or shock, please reference the algorithm for Emergent Antibiotic Selection for Septic Shock/Sepsis STAT
(algorithm 3) to choose empiric, broad-spectrum antibiotics appropriate to the patient’s clinical signs and symptoms.

Fluid resuscitation

IV fluid boluses should be used to restore euvolemia and optimize hemodynamics, keeping in mind the specific volume
status and fluid needs/vulnerabilities of the individual patient. Rapidly administer boluses of 10-20 ml/kg of isotonic
crystalloid as indicated. If feasible on current unit, consider use of a push-pull system, pressure bag, or rapid infuser as
appropriate to each patient (see Fluid Resuscitation Guidelines). Teams should perform immediate clinical reassessment
of volume status/perfusion and repeat IV fluid boluses until clinical euvolemia is achieved (usually 30-60 ml/kg).
Secondary assessments of hemodynamics including bedside echocardiogram, SVO2 and serial lactate levels should be
used as available.

For patients in the ED/UC, teams should start vasoactive agents for persistent hypotension no later than 60 minutes after
the first episode of hypotension. Vasoactive agents may be used sooner as clinically indicated, particularly when
euvolemia or fluid overload is present. Teams should anticipate the need for vasoactive agents and begin ordering and
setting up infusions when hypotension is not responding to early fluid boluses.

For patients on an acute care (non-ICU inpatient) unit, there is absolutely no requirement to give any set fluid amount prior
to involving the ICU, and ICU involvement should be considered at the first notice of hypotension or inadequate perfusion
in a patient with sepsis regardless of what interventions have been tried. Many of the above steps (repeated IV fluid
boluses, vasopressors) will likely occur in the ICU in cases of sepsis with acute organ dysfunction and/or shock.

Continued care

Continuously re-evaluate the patient's hemodynamics and for the presence or resolution of organ dysfunction. Efforts at
identifying and controlling an infectious source should continue until resolved.

e Inthe ED/UC, disposition after initial resuscitation should be determined in consideration of hemodynamic stability,
resolution or presence of ongoing organ dysfunction, and other clinical situational factors

e In an acute care unit, teams should have a low threshold to involve the ICU at any point after development of
suspicion for sepsis. When indicated, ICU involvement should occur simultaneous to the steps above. Intervention
delivery should never be delayed while waiting for consultant involvement when treating sepsis. Specific triggers for
ICU involvement at any point in the care of a patient with sepsis include concern for acute organ dysfunction and/or
shock. Hypotension should never be tolerated, and early involvement of the ICU at first notice of acute organ
dysfunction and/or shock should be the standard to facilitate vasopressor initiation within 60 minutes of the start of
hypotension as appropriate.

De-escalation

After initial resuscitation, teams should deliberately re-evaluate the need for continued broad spectrum antibiotics daily.
Attempts to narrow or stop antibiotics as appropriate to the clinical picture should be made early and frequently. Final
antibiotic choice and duration should be determined based on source identification & susceptibility and clinical course.
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INTERNAL SEPSIS RESOURCES

Sepsis Resources Launch Pad

PARENT | CAREGIVER EDUCATION

Sepsis and Kids English | Spanish
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Clinical pathways and algorithms are intended for informational purposes only. They are current at the date of publication and are reviewed on a
regular basis to align with the best available evidence. Some information and links may not be available to external viewers. External viewers are
encouraged to consult other available sources if needed to confirm and supplement the content presented in the clinical pathways. Clinical
pathways and algorithms are not intended to take the place of a physician’s or other health care provider’s advice, and is not intended to diagnose,
treat, cure or prevent any disease or other medical condition. The information should not be used in place of a visit, call, consultation or advice of a
physician or other health care provider. The information presented should not be relied upon as being comprehensive or error-free. Furthermore,
this document and the information it contains may not be distributed externally or reproduced for external distribution in any form without express
written permission of Children's Hospital Colorado. The information presented is provided for use solely at your own risk on an “as-is” basis. Any
person or entity reviewing this document and the information it contains should conduct their own review of the specified topic(s) and customize the
information to meet their specific needs. Neither Children's Hospital Colorado, Pediatric Care Network, or any other Children’s Hospital entities
accepts any liability for the content, or for the consequences of any actions taken on the basis of the information provided. Children’s Colorado and
the Pediatric Care Network declare no affiliation, sponsorship, nor any partnerships with any listed organization, or its respective directors, officers,
employees, agents, contractors, affiliates, and representatives.

Discrimination is Against the Law. Children's Hospital Colorado complies with applicable Federal civil rights laws and does not discriminate on the basis of race, color, national
orgin, age, disability, or sex. Children’s Hospital Colorado does not exclude people or treat them differently because of race, color, national onigin, age, disability, or sex.

Children’s Hospital Colorado provides free aids and services to people with disabilities to communicate effectively with us, such as: Qualified sign language interpreters, written
information in other formats (large print, audio, accessible electronic formats, other formats). Children’s Hospital Colorado provides free language services to people whose primary
language is not English, such as: Qualified interpreters, information written in other languages

If you need these services, contact the Medical Interpreters Department at 720.777.9800.

If you believe that Children’s Hospital Colorado has failed to provide these services or discriminated in another way on the basis of race, color, national origin, age, disability, or
sex, you can file a grievance with: Corporate Compliance Officer, 13123 E 16th Avenue, B450, Aurora, Colorado 80045, Phone: 720,777 1234, Fax: 720777 7257, corporate.
compliance@childrenscolorado.org. You can file a grievance in person or by mail, fax, or email. If you need help filing a grievance, the Corporate Compliance Officer is available to
help you.

You can also file a civil rights complaint with the U.S. Department of Health and Human Services, Office for Civil Rights, electronically through the Office for Civil Rights Complaint
Portal, available at ocrportal hhs goviocr/portallobby jsf, or by mail or phone at: U S. Department of Health and Human Services 200 Independence Avenue, SW Room 509F HHH
Building Washington, D.C. 20201 1-800-368-1019, 800-537-7697 (TDD) Complaint forms are available at www.hhs.gov/ocr/office/file/index.html.

Children’s Hospital Colorado complies with applicable Federal civil rights laws and does not disciminate on the basis of race, color, national origin, age, disability, or sex.
ATENCION: si habla espafiol, tiene a su disposicién servicios gratuitos de asistencia lingtistica. Llame al 1-720-777-9800.
CHU Y: Néu ban néi Tiéng Viat, ¢é cac dich vu hé fro ngdn ngir mién phi danh cho ban. Goi sé 1-720-777-9800.
Fo: @m0l F AR = AT, Aol A MHAF FRE o] &3 & s 1-720-777-9800 W o2 Ags] F4A L
R IR AEE L, ST RS R, WEE1-720-777-9800,
BHWMAHWE: Ecnw Bbl roBOpUTE Ha pyccKoM A3bIKe, TO BaM A0CTYNHLI DecnnarHsle yenyrv nepesoaa. 3sonute 1-720-777-9800.
MnFo: 909574+ &1 A09CE hIFY R+C7P° hCSF LCEFTE IR ASTHPT +HIT+PA: @3, 09h-+A- N 23,0 1-720-777-9800 (000 07+ A+N5F -,
) T20-T77-9800-1 s 2 o plaalloedll ol i salllsoelaall lans s sl €80 ConBi€ 1 -2 sala
ACHTUNG: Wenn Sie Deutsch sprechen, stehen lhnen kostenlos sprachliche Hilfsdienstleistungen zur Verfigung. Rufnummer: 1-720-777-9800.
ATTENTION : Sivous parlez francais, des services d'aide linguistique vous sont proposés gratuitement. Appelez le 1-720-777-9800.
eI & R TS UTe] SeTe(® 9 QU et 19T oIl B, - 416/ {01 SUeiel & | I 7 1 1-720-777-9800 |
PAUNAWA: Kung nagsasalita ka ng Tagalog, maaar kang gumamit ng mga serbisyo ng tulong sa wika nang walang bayad. Tumawag sa 1-720-777-9800.
HETE: AAEEEENAEA. BHOFELEE CHRAVLE YT, 17207779800 £ 7. BBHIZT TEHE LS.
Nti: O buru na asu Ibo, asusu aka oasu n'efu, defu, aka. Call 1-720-777-9800.
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