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What is a Clinical Pathway? S

An evidence-based guideline that decreases unnecessary variation and helps
promote safe, effective, and consistent patient care.



Why is the pathway necessary? S

* Fever is one of the most common chief complaints bringing patients with sickle
cell disease to the Emergency Department at CT Children’s

« Afever in these patients may be the first subtle sign of a serious bacterial
infection and necessitates prompt evaluation (including a laboratory work-up
and empiric antibiotic therapy) even if another source of fever is identified

* This pathway provides:

o Specific criteria to risk-stratify patients and determine who warrants inpatient admission versus
outpatient management with close follow-up

o Strict discharge criteria
o Ability to appropriately divert patients who present with sepsis and/or acute chest syndrome



Objectives of Pathway s

 To improve triage and initial management of fever in patients with sickle cell
disease in the emergency department and outpatient settings, through
consistent application of current best practice

» To decrease the time from initial presentation to first evaluation by a provider
and administration of empiric antibiotic therapy

« To decrease the number of patients admitted to the hospital by appropriately
discharging patients who can be managed outpatient with close follow-up



Background & drent

 Patients with sickle cell disease are often functionally asplenic by age three
years of age

o Are at increased risk of severe bacterial infection, particularly encapsulated bacteria

o The most notably pathogens include S. pneumoniae, as well as H. influenzae, N. meningitidis, and
salmonellae?

 Although vaccinations and antibiotic prophylaxis has made bacteremia
increasingly rare (rates of 0.8% or lower™8), the risk of overwhelming bacterial
infection necessitates that infection be ruled out



CLINICAL PATHWAY: A A SIS

AND DOES NOT

Fever in a Patient with Sickle Cell Disease REPLAGE GLINICAL

JUDGMENT.

Indusion Criteria: >2 months of age with sickle cell disease (Hgbs, HgbSC, HgbS beta thal) and temp 2101° F (38.5° C)
Exclusion Criteria: <2 months old, sickle cell trait, signs of sepsis(see Septic Shock Pathway), clinical suspicion for Mul §-System
Inflam matory Syndrome in Children (see MIS-C Clinical Pathway)

If presentsto ED: Triage Level 2
RNEvauation:
o Vitals, continuous pulse ox
o Blood aulture {from all lumens of CVLs)
o Ifno CVL, obtain peripheral culture
*  CBC&Reticulocyte count & STAT procal itonin
o Hold purple top for Type & Screen, green top for BMPor LFT's
*  Give Acetaminophen 15 mg/kg/dose g6hr {max 1000 mg/dose; max 75 mg/kg/day, not to exce ed 4000 mg/day) if not
received in past 4 hoursand/or
o Ibuprofen 10 mg/kg/dose qshr (max 800 mg/dose), or Toradol IV 0.5 mg/kg/dose (max 30 mg/dose) g6hr, if not
received in past6 hours

This is the Fever in a Patient with Sickle Cell e N
Disease Clinical Pathway

o CRP, chemistry, LFTs Type & Screen, urinalysis, CXR (if concem for Acute Che st Syndrome); respiratory BIOFIRE not

routinely indicated . <12 months

old
- Proceed off-pathway. o Fof
Ispatient Proceed to Septic encapsulated
septic AND/OR su spicion for acute YES Shock Pathway, or bacteremia/
chest syndrome? manage acute chestand notify sepsis
attending/fellow imm ediately, . WBC <5,000
. . . . Y or >30,000
[his pathway spans outpatient clinic, emergen it " e
) *Antibiotics should be given within 1 hour of presentation* 100,000
If source of infection identified, treat appropriately AND give antibiotics below. ¢ Ilappearing
o Oxgen

o Ceftriaxone 75 mg/kg IV (max 2 g/dose)

o ifCephaiosporin oflergy: Levofioxadin IV: 6mo-<5years old: 10 mg/kg/dose BID; 25 years old: 10 mg/kg/dose daily (max
750 mg/day)

o ifilf appearing: add Vancamycin IV: <52 weeks PMA*/about <3 mo old: 15 mg/kg q8hr or asdetermined by phamacy
based on estimated AUC; 252 weeks PMA*/about 23 months old — 11 years old: 70 mg/kg/day div q6hr; 212 yrsold: 60

requirement
o Hgb<Gg/dL

department, and inpatient care.

or
2g/dLbelow

Outpatient Clinic and Emergency Department Care

mg/kg/day div gshr baseline
o ifconcern for acute chest syncrome: add azithromydin 10 mg/kg on day 1 (max 500 mg/dose), then 5 mg/kg once daily ¢ Hwotenson
on day 2-5(max 250 mg/dose). Ifrespiratory BIOFIRE was sent and negative for atypical organisms, discontinue ¢ Poor
1 H H A azithromydin, perfusion
We will be reviewing each component in the « et
Consults: onCxR
o Call Heme/Onc to discussall patients ¢ Dehydration
. . e Concem for
fo I | OWI n S I I d eS *PMA (Post-Menstrual Age) = gestational age + postnatal age caregiver
. ability to care
Discharge after antibioti inistered for patient

o ifceftriaxone given prior discharge: no
addtional antibiotics nee ded

o ifreceied Levefloxacin x1 dose prior
to discharge: give presaription for 2" dose 12
hourslater (see above for dosing— IVand PO
dosing are equal)

o Continue penidllin prophylaxis if taking)

o Outatient follow up plan discussed with

on-call Heme/Onc attending

Meets
admisson
criteria'?

YES

Adi to Hematol ‘Oncol Service
ff source of infection identified, treat appropriately. Otherwise, continue antibiotics below.

Antibiotics:
o Ceftriaxone IV 75 mg/kg/day divided q12hr (max 2 g/dose)
o ifCephalosporin dllergy:
O Levofloxadin IV: 6 mo-<5 years ol d: 10 mg/kg/dose BID; 25 years ol d: 10 mg/kg/dose daily (max 750 mg/day)
o ififioppeoring:

2 o AddVancomycin IV: <52 weeks PMA*/about <3 mo old: 15 mg/kg q8hr or asdetermined by phamacy ba sed on estimated AUG; 252 weeks
[$] PMA'/aboutz3 months old — 11 years old: 70 mg/kg/day div q6hr; 212 yrsold: 60 mg/kg/day div ashr
£ o Candiscontinue if blood cultures negative x48 hours{even if stil febrile)
£ |ls  Note: Patients vith severe sickle cell disease <5yrsold {and those >5 yrsold with hx of splenectomy or invasive pneumococcal disease) should be on
= penidllin prophylasis. If patient is on prophylaxis, can pause prophylaxis while on antibiotics above. Resume i antibiotic therapy is
£ completed.

Lab work:

o CBC &reticulocyte count & STAT procal itonin q48hr (or sooner, if clinically indicated)
o ifpatient withpersistent fever: blood cultures from all CVL lumensor peripheral blood culture q24hr

tPMA (Post-Menstrual Age) = ional age + postnatal age

v

( well ing and tolerating PO; negative blood aultures; outpatient fallow up in p|ace>

CONTACTS: NATALIE BEZLER, MD | DONNABORUCHOV, MD

LAST UPDATED: C
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Inclusion and Exclusion criteria
are clearly defined.

Those with Sickle Cell Disease
are included while those with

Sickle Cell Trait are excluded.
Patients with septic shock and
MIS-C should be treated off of
this pathway.

CLINICAL PATHWAY: A A SIS

AND DOES NOT

Fever in a Patient with Sickle Cell Disease REPLAGE GLINICAL

JUDGMENT.

Exclusion Criteria: <2 months old, sickle cell trait, signs of sepsis(see Septic Shock Pathway), clinical suspicion for Mul §-System

Indusion Criteria: >2 months of age with sickle cell disease (Hgbs, HgbSC, HgbS beta thal) and temp 2101° F (38.5° C)
Inflam matory Syndrome in Children (see MIS-C Clinical Pathway)

h 2
D ‘ If presentsto ED: Triage Level 2 ‘
RN Fvauation:

Inclusion Criteria: >2 months of age with sickle cell disease (HgbS, HgbSC, HgbS beta thal) and temp =101° F (38.3° C)
Exclusion Criteria: <2 months old, sickle cell trait, signs of sepsis (see Septic Shock Pathway), clinical suspicion for Multi-System Inflammatory Syndrome in
Children (see MIS-C Pathway)

Ted@ved in past 4 hoursand/o
oW Ibuprofen 10 mg/kg/dose ghr (max 800 mg/dose), or Toradol IV 0.5 mg/kg/dose (max 30 mg/dose) g6hr, if not

If presents to ED: Triage Level 2
RN Evaluation:

Vitals, continuous pulse ox

Blood culture (from all lumens of CVLs)

(] If no CVL, obtain peripheral culture

CBC with differential, reticulocyte count

[¢) Hold purple top for Type & Screen, green top for BMP or LFT’s

Give Acetaminophen 15 mg/kg/dose g6hr (max 1000 mg/dose; max 75 mg/kg/day, not to exceed 4000 mg/day) if not received in past 4 hours and/or
(] Ibu profen 10 mg/kg/dose g6hr (max 800 mg/dose), or Toradol IV 0.5 mg/kg/dose (max 30 mg/dose) géhr, if not received in past 6 hours

Provider Evaluation:

STAT: order antibiotics (see dosing below)
Consider further diagnostic work-up based upon history and physical exam
(e} CRP, chemistry, LFTs, Type & Screen, urinalysis, CXR (if concern for Acute Chest Syndrome); respiratory BIOFIRE not routinely indicated

Discharge after ibioti d Tor pauent

o ifceftriaxone given prior discharge: no
addtional antibiotics nee ded

o ifreceied Levefloxacin x1 dose prior
to discharge: give presaription for 2" dose 12
hourslater (see above for dosing— IVand PO
dosing are equal)

o Continue penidllin prophylaxis if taking)

o Outatient follow up plan discussed with

on-call Heme/Onc attending

Meets
admisson
criteria'?

YES

Admit to Hematol: ‘Oncol Service
ff source of infection identified, treat appropriately. Otherwise, continue antibiotics below.

Antibiotics:
o Ceftriaxone IV 75 mg/kg/day divided q12hr (max 2 g/dose)
o ifCephalosporin dllergy:

O Levofloxadin IV: 6 mo-<5 years ol d: 10 mg/kg/dose BID; 25 years ol d: 10 mg/kg/dose daily (max 750 mg/day)
o ififioppeoring:

2 o AddVancomycin IV: <52 weeks PMA*/about <3 mo old: 15 mg/kg q8hr or asdetermined by phamacy ba sed on estimated AUG; 252 weeks
[$] PMA'/aboutz3 months old — 11 years old: 70 mg/kg/day div q6hr; 212 yrsold: 60 mg/kg/day div ashr
£ o Candiscontinue if blood cultures negative x48 hours{even if stil febrile)
£ |ls  Note: Patients vith severe sickle cell disease <5yrsold {and those >5 yrsold with hx of splenectomy or invasive pneumococcal disease) should be on
= penidllin prophylasis. If patient is on prophylaxis, can pause prophylaxis while on antibiotics above. Resume i antibiotic therapy is
£ completed.

Lab work:

o CBC &reticulocyte count & STAT procal itonin q48hr (or sooner, if clinically indicated)
o ifpatient withpersistent fever: blood cultures from all CVL lumensor peripheral blood culture q24hr

tPMA (Post-Menstrual Age) = ional age + postnatal age

* Fro—y

( well ing and tolerating PO; negative blood aultures; outpatient fallow up in p|ace>

CONTACTS: NATALIE BEZLER, MD | DONNABORUCHOV, MD

LAST UPDATED: 0
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CLINICAL PATHWAY:

THIS PATHWAY
SERVES AS A GUIDE

Fever in a Patient with Sickle Cell Disease ggfé%‘i‘%s$T%KCAL

If presents to ED: Triage Level 2

RN Evaluation:
Vitals, continuous pulse ox

Blood culture (from all lumens of CVLs)

(] If no CVL, obtain peripheral culture
° CBC with differential, reticulocyte count

) Hold purple top for Type & Screen, green top for BMP or LFT’s
[}

Give Acetaminophen 15 mg/kg/dose q6hr (max 1000 mg/dose; max 75 mg/kg/day, not to exceed 4000 mg/day) if not received in past 4 hours and/or
[ ]

Ibu profen 10 mg/kg/dose g6hr (max 800 mg/dose), or Toradol IV 0.5 mg/kg/dose (max 30 mg/dose) g6hr, if not received in past 6 hours

Provider Evaluation:

STAT: order antibiotics (see dosing below)

Consider further diagnostic work-up based upon history and physical exam
o

CRP, chemistry, LFTs, Type & Screen, urinalysis, CXR (if concern for Acute Chest Syndrome); respiratory BIO FIRE not routinely indicated

= 750 mg/day) T T «  Hgb<6g/dl
. = o ifili appeoring: add Vancamycin IV: <52 weeks PMA*/about <3 mo old: 15 mg/kg q8hr or a sdetermine d by pharm acy U
If the atl ent haS a CVL blOOd =] based on estimated AUC; 252 weeks PMA*/about 23 months old — 11 vears old: 70 mg/kg/day div qéhr; 212 yrsold: 60 2g/dLbelow
) 3 meg/kg/day div g8hr baseline
k] o ifconcern for acute chest syncrome: add azithromydin 10 mg/kg on day 1 (max 500 mg/dose), then 5 mg/kg once daily ¢ Hwotenson
1 ] on day 2-5{max 250 mg/dose). Ifrespiratory BIOFIRE was sent and negative for atypical organisms, discontinue ¢ Poor
cultures should be obtained H
<]

e Newinfilirate
on CXR

e Dehydration

e Concem for

caregiver

ability to care

for patient

from all lumens
o Otherwise, peripheral

blood cultures should be
drawn

Consults:
o Call Heme/Onc to discussall patients

*PMA (Post-Menstrual Age) = gestational age + postnatal age

Discharge after antibioti inistered

o ifceftriaxone given prior discharge: no
addtional antibiotics nee ded

o ifreceied Levefloxacin x1 dose prior
to discharge: give presaription for 2" dose 12
hourslater (see above for dosing— IVand PO
dosing are equal)

o Continue penidllin prophylaxis if taking)

o Outatient follow up plan discussed with

on-call Heme/Onc attending

Meets
admisson
criteria'?

YES

Admit to Hematol: ‘Oncol Service
ff source of infection identified, treat appropriately. Otherwise, continue antibiotics below.
Antibiotics;
o Ceftriaxone IV 75 mg/kg/day divided q12hr (max 2 g/dose)
o ifCephalosporin altergy:

0 Levofloxadn IV: 6 mo-<5 years old: 10 mg/kg/dose BID; 25 years ol d: 10 mg/kg/dose daily (max 750 mg/day)
o ififioppeoring:

o Of note, respiratory BIOFIRE is

g o AddVancomycin IV: <52 weeks PMA*/about <3 mo old: 15 mg/kg g8hr or asdetermined by pharmacy ba sed on estimated AUC; 252 weeks
o PMA*/about23 months old —11 vears old: 70 mg/kg/day div q6hr; 212 yrsold: 60 mg/kg/day div q8hr
£ o Candiscontinue if blood cultures negative x48 hours{even if siill febrile)
. . . £ |ls  Note: Patients vith severe sickle cell disease <5yrsold {and those >5 yrsold with hx of splenectomy or invasive pneumococcal disease) should be on
= penidllin prophylaxis. If patient is on prophylaxis, can pause prophylaxis while on antibiotics above. Resume i antibiotic therapy is
not routinely indicated g e
Lab work:

CBC & reticulocyte count & STAT progal itonin q4shr (or sooner, if clinically indicated)
ifpatient withpersistent fever: blood cultures from all CVL lumensor peripheral blood culture q24hr

tPMA (Post-Menstrual Age) = ional age + postnatal age

-

* .

and tolerating PO; negative blood aultures; outpatient fallow up in p|ace>

CONTACTS: NATALIE BEZLER, MD | DONNABORUCHOV, MD

V.

DATED:

©2019 Connecticut Children's Medical Center. Al rights reserved



CLINICAL PATHWAY: A A SIS

AND DOES NOT

Fever in a Patient with Sickle Cell Disease REPLAGE GLINICAL

JUDGMENT.

Indusion Criteria: >2 months of age with sickle cell disease (Hgbs, HgbSC, Hgbs beta thal) and temp 2101° F (38.5° C)
Exclusion Criteria: <2 months old, sickle cell trait, signs of sepsis(see Septic Shock Pathway), clinical suspicion for Mul i-System
y Synrome o cii i

o vitals, continuous pulse ox
o Blood culture (from all lumens o

\ e = btain peripher

Treat off-pathway. Proceed
to Septic Shock Pathway and notify
attending/fellow immediately.

Is patient
septic?

e Give aceraminophen 15 mg/kg,

received in pa st 4 hoursand/or

o Ibuprofen 10 mg/kg/dose g
received in past6 hours

o STAT: order antibiotics {see dosing belov)
e Consider further diagnostic work-up based upon Nstery and pyScaTexam ‘

O CRP, chemistry, LFTs Type & Screen, urinalysis, CXR (if concem for Acute Che st Syndrom e); respiratory BIOFIRE not
routinely indicated

e <12 months

old
- Proceed off-pathway. o Fof
Ispatient Proceed to Septic encapsulated
septic AND/OR su spicion for acute YES Shock Pathway, or bacteremia/
. . chest syndrome? manage acute chestand notify sepsis
. - ; :
If there is concern for sepsis endnalleninnelie” | wc 0
= Y or >30,000
Antibiotics: ¢ Platelet
*Antibiotics should be given within 1 hour of presentation* 100,000
If source of infection identified, treat appropriately AND give antibiotics below. ¢ Ilappearing
o Oxgen

o Ceftriaxone 75 mg/kg IV (max 2 g/dose)

o ifCephaiosporin oflergy: Levofioxadin IV: 6mo-<5years old: 10 mg/kg/dose BID; 25 years old: 10 mg/kg/dose daily (max
750 mg/day)

o ifilf appearing: add Vancamycin IV: <52 weeks PMA*/about <3 mo old: 15 mg/kg q8hr or asdetermined by phamacy
based on estimated AUC; 252 weeks PMA*/about 23 months old — 11 years old: 70 mg/kg/day div q6hr; 212 yrsold: 60

requirement
o Hgb<Gg/dL

or
2g/dLbelow

» The patient should be managed off-

Outpatient Clinic and Emergency Department Care

ma/kg/day div qshr baseline
th o ifconcern for acute chest syncrome: add azithromydin 10 mg/kg on day 1 (max 500 mg/dose), then 5 mg/kg once daily ¢ Hwotenson
pa Way on day 2-5(max250 mg/dose). If respiratory BIOFIRE was sent and negative for atypical organisms, discontinue ¢ Poor
azithromydin. perfusion
e Newinfiltrate
on CXR

e Dehydration
e Concem for
caregiver
ability to care
for patient

Proceed to Septic Shock clinical T

pathway Notify the attending/fellow

immediately
« Timely identification and management

are important!

Antibiotics;

Discharge after antibioti inistered

o ifceftriaxone given prior discharge: no
addtional antibiotics nee ded

o ifreceied Levefloxacin x1 dose prior
to discharge: give presaription for 2" dose 12
hourslater (see above for dosing— IVand PO
dosing are equal)

o Continue penidllin prophylaxis if taking)

o Outatient follow up plan discussed with

on-call Heme/Onc attending

Meets
admisson
criteria'?

YES

o Ceftriaxone IV 75 mg/kg/day divided q12hr (max 2 g/dose)
o ifCephalosporin dllergy:

O Levofloxadin IV: 6 mo-<5 years ol d: 10 mg/kg/dose BID; 25 years ol d: 10 mg/kg/dose daily (max 750 mg/day)
o ififioppeoring:

2 o AddVancomycin IV: <52 weeks PMA*/about <3 mo old: 15 mg/kg q8hr or asdetermined by phamacy ba sed on estimated AUG; 252 weeks
[$] PMA'/aboutz3 months old — 11 years old: 70 mg/kg/day div q6hr; 212 yrsold: 60 mg/kg/day div ashr
£ o Candiscontinue if blood cultures negative x48 hours{even if stil febrile)
£ |ls  Note: Patients vith severe sickle cell disease <5yrsold {and those >5 yrsold with hx of splenectomy or invasive pneumococcal disease) should be on
= penidllin prophylasis. If patient is on prophylaxis, can pause prophylaxis while on antibiotics above. Resume i antibiotic therapy is
£ completed.

Lab work:

o CBC &reticulocyte count & STAT procal itonin q48hr (or sooner, if clinically indicated)
o ifpatient withpersistent fever: blood cultures from all CVL lumensor peripheral blood culture q24hr

tPMA (Post-Menstrual Age) = ional age + postnatal age

v

( well ing and tolerating PO; negative blood aultures; outpatient fallow up in p|ace>

CONTACTS: NATALIE BEZLER, MD | DONNABORUCHOV, MD

LAST UPDATED: C

19 Connecticut Children's Medical Center. Al rights reserved



If there is no suspicion of septic, the patients can

proceed with this pathway

« Antibiotics should be given
within 1 hour of presentation

If possible, ensure blood cultures
collected prior to antibiotic
administration

All patients should receive empiric

antibiotic therapy, even if the
source of the fever has been
identified, with additional
appropriate treatment based on
infection source

Heme/Onc should be consulted to
discuss all patients

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

CLINICAL PATHWAY:
Fever in a Patient with Sickle Cell Disease

ith sickle cell disease (Hgbs, HgbsC, Hgbs beta thal) and temp 2101° F (38.5 C)
. <aqs of sepsis see Septic Shodk Pathway}, clinical su spicion for Muli-System
Is patient dgen (see MIS-C Clinical Pathway)

septic? SED: Triage Level 2
RNEvauation:

REPLACE CLINICAL
JUDGMENT.

Blood ail Gmens of CVLs)
Ifno CVL, dbtain peripheral culture

CBC & Reticul\| () count & STAT procal tonin

o Hold pu’,o=)p for Type & Screen, green top for BMPor LFT's

Give Fnen 15 maria/dose a6hr (max 1000 me/dose: max 75

day, not to exceed 4000 mg/day if not

Antibio tics:
*Antibiotics should be given within 1 hour of presentation*
Send cultures before starting antibiotics, if possible.
If source of infection identified, treat appropriately AND give antibiotics below.

Ceftriaxone 75 mg/kg IV (max 2 g/dose) x 1 dose

If anaphylaxis to cephalosporins: Levofloxacin IV: 6 mo-<5 years old: 10 mg/kg/dose BID; >5 years old: 10 mg/kg/dose daily (max 750 mg/day)

e} If non-anaphylactic reaction to any cephalosporin: Ampidllin 200 mg/kg/day div q6hr (max 2 g/dose)

If concern for sepsis: Refer to Septic Shock Pathway and consider adding vancomycin IV: <52 weeks PMA*/about <3 mo old: 15mg/kg q8hr or as

determined by pharmacy based on estimated AUC; 252 weeks PMA*/about >3 months old — 11 yearsold: 70 mg/kg/day div g6hr (max 3 g/day); 212 yrs old:

60 mg/kg/day div q8hr (max 3 g/day)

(] If renal dysfunction present, substitute vancomycin with linezolid IV: <12 yrs old: 30 mg/kg/day div q8hr (max 600 mg/dose); 212 yrs old: 600 mg
gl2hr (if>12 yrs old and <45 kg: 20 mg/kg/day div q12hr, max 600 mg/dose)

If concern for acute chest syndrome: add azithromycin 10 mg/kg on day 1 (max 500 mg/dose), and send respiratory BioFire. If respiratory BioFire negative,

then discontinue azithromycin. If BioFire positive atypical organisms, then continue azithromycin 5 mg/kg/ once daily on day 2-5 (max 250 mg/dose). Note:

Do not need azithromycin if already on levofloxadn. N otify attending and order appropriate acute chest syndrome treatments.

Consults:
Call Heme/Onc to discuss all patients

tPVA (Post-Menstrual Age) =gestational age + postnatal age

Outpatient follow up plan discussed with I
on-call Heme/Onc attending YES

Admit to Hematology/Oncology Service

ff source of infection identified, treat appropriately. Otherwise, continue antibiotics below.

Antibiotics:

Ceftriaxone IV 75 mg/kg/day divided q12hr {max 2 g/dose)

if Cephalos porin oflergy:

o Levofloxadn IV: 6 mo-<5 years old: 10 mg/kg/dose BID; 25 years ol d: 10 mg/kg/dose daily (max 750 mg/day)

ifill appeoring:

o AddVancomycin IV: <52 weeks PMA*/about <3 mo old: 15 mg/kg q8hr o as determined by phamacy ba sed on estimated AUG; 252 weeks
PMAY/about23 months old — 11 years old: 70 mg/kg/day div q6hr; 212 yrsold: 60 mg/kg/day div 8hr

o Candiscontinue if blood cultures negative x48 hours{evenif still febrile)

Note: Patients vith severe sickle cell di sease <5yrsold (and those »5 yrsold with hx of splenectomy or invasive pneumococcal disease) should be on

penicillin prophylaxis. If patient is on prophylaxis, can pause prophylaxis while on antibiotics above. Resume i antibi otic therapy is

completed.

Inpatient Care

Lab work:
CBC & reticulocyte count & STAT progal itonin q4shr (or sooner, if clinically indicated)
ifpatient withpersistent fever: blood cultures from all CVL lumensor peripheral blood culture q24hr

tPMA (Post-Menstrual Age) = age + postnatal age

* Fro—y

( well ing and tolerating PO; negative blood aultures; outpatient fallow up in p|ace>

CONTACTS: NATALIE BEZLER, MD | DONNABORUCHOV, MD

LAST UPDAT
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Ceftriaxone provides good
coverage for the most common
invasive organisms, including S.
pneumococcus and H. influenza

If there is anaphylaxis to
cephalosporins, levofloxacin can
be used

For non-anaphylactic reaction to
cephalosporins, may use ampicillin

If concern for sepsis, add
vancomycin

Antibiotics for acute chest
syndrome (ACS) are listed here as
well as instructions to notify
attending and order appropriate
ACS treatments

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

CLINICAL PATHWAY:
Fever in a Patient with Sickle Cell Disease

ith sickle cell disease (Hgbs, HgbsC, Hgbs beta thal) and temp 2101° F (38.5 C)
. <aqs of sepsis see Septic Shodk Pathway}, clinical su spicion for Muli-System
Is patient dgen (see MIS-C Clinical Pathway)

septic? SED: Triage Level 2
RNEvauation:

REPLACE CLINICAL
JUDGMENT.

Blood ail Gmens of CVLs)
Ifno CVL, dbtain peripheral culture

CBC & Reticul\| () count & STAT procal tonin

o Hold pu’,o=)p for Type & Screen, green top for BMPor LFT's

Give Fnen 15 maria/dose a6hr (max 1000 me/dose: max 75

kg/day, not to exceed 4000 mg/day if not

Antibio tics:
*Antibiotics should be given within 1 hour of presentation*
Send cultures before starting antibiotics, if possible.
If source of infection identified, treat appropriately AND give antibiotics below.

Ceftriaxone 75 mg/kg IV (max 2 g/dose) x 1 dose

If anaphylaxis to cephalosporins: Levofloxacin IV: 6 mo-<5 years old: 10 mg/kg/dose BID; >5 years old: 10 mg/kg/dose daily (max 750 mg/day)

e} If non-anaphylactic reaction to any cephalosporin: Ampidllin 200 mg/kg/day div q6hr (max 2 g/dose)

If concern for sepsis: Refer to Septic Shock Pathway and consider adding vancomycin IV: <52 weeks PMA*/about <3 mo old: 15mg/kg q8hr or as

determined by pharmacy based on estimated AUC; 252 weeks PMA*/about >3 months old — 11 yearsold: 70 mg/kg/day div g6hr (max 3 g/day); 212 yrs old:

60 mg/kg/day div q8hr (max 3 g/day)

(] If renal dysfunction present, substitute vancomycin with linezolid IV: <12 yrs old: 30 mg/kg/day div q8hr (max 600 mg/dose); 212 yrs old: 600 mg
gl2hr (if>12 yrs old and <45 kg: 20 mg/kg/day div q12hr, max 600 mg/dose)

If concern for acute chest syndrome: add azithromycin 10 mg/kg on day 1 (max 500 mg/dose), and send respiratory BioFire. If respiratory BioFire negative,

then discontinue azithromycin. If BioFire positive atypical organisms, then continue azithromycin 5 mg/kg/ once daily on day 2-5 (max 250 mg/dose). Note:

Do not need azithromycin if already on levofloxadn. N otify attending and order appropriate acute chest syndrome treatments.

Consults:
Call Heme/Onc to discuss all patients

tPVA (Post-Menstrual Age) =gestational age + postnatal age

e Outpatient follow up plan discussed with I
on-call Heme/Onc attending YES

Admit to Hematol: ‘Oncol Service
ff source of infection identified, treat appropriately. Otherwise, continue antibiotics below.

Antibiotics:
Ceftriaxone IV 75 mg/kg/day divided q12hr {max 2 g/dose)
if Cephalos porin oflergy:
o Levofloxadn IV: 6 mo-<5 years old: 10 mg/kg/dose BID; 25 years ol d: 10 mg/kg/dose daily (max 750 mg/day)
ifill appeoring:
o AddVancomycin IV: <52 weeks PMA*/about <3 mo old: 15 mg/kg q8hr o as determined by phamacy ba sed on estimated AUG; 252 weeks

PMAY/about23 months old — 11 years old: 70 mg/kg/day div q6hr; 212 yrsold: 60 mg/kg/day div 8hr

o Candiscontinue if blood cultures negative x48 hours{evenif still febrile)
Note: Patients vith severe sickle cell di sease <5yrsold (and those »5 yrsold with hx of splenectomy or invasive pneumococcal disease) should be on
penicillin prophylaxis. If patient is on prophylaxis, can pause prophylaxis while on antibiotics above. Resume i antibi otic therapy is
completed.

Inpatient Care

Lab work:
CBC & reticulocyte count & STAT progal itonin q4shr (or sooner, if clinically indicated)
ifpatient withpersistent fever: blood cultures from all CVL lumensor peripheral blood culture q24hr

tPMA (Post-Menstrual Age) = age + postnatal age

* Fro—y

( well ing and tolerating PO; negative blood aultures; outpatient fallow up in p|ace>

CONTACTS: NATALIE BEZLER, MD | DONNABORUCHOV, MD

LAST UPDATED: 06.06.23
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CLINICAL PATHWAY: A A SIS

AND DOES NOT

Fever in a Patient with Sickle Cell Disease REPLAGE GLINICAL

JUDGMENT.

Patients who do not meet
. . . .
ad m IS S I O n C rl te rl a Ca n be Indusion Criteria: >2 months of age with sickle cell disease (Hgb$, HgbSC, Hgb$ beta thal) and temp 2101° F (38.5° C)
Exclusion Qriteria: <2 months old, sickle cell trait, signs of sepsis(see Septic Shock Pathway), clinical su spicion for Muli-System

Inflam matory Syndrome in Children (see MIS-C Clinical Pathway) [
h 2 /

H 1 ..
d|SCharged home after o st ogs Lo 2 Adl.'nIS'SIOH
1 c nc al.0_nc  bload cture (o a s of LY Criteria:
receiving empiric antibiotics - i it e e <12 months

Discharge after antibiotics administered old

not to exceed 4000 mg/

o Those Who rece|ved If source of infection identified: treat appropriately o Hx of
. forinfection
Ceftrlaxone may be . If ceftriaxone given prior to discharge: no additional antibiotics are needed unless enca pSUIa.ted
. . Meets localized infection identified [the blood culture will not yet be resulted] baderemm/
d |SCharg ed home WlthOUt admission NO . If received Levofloxacin x1 dose prior sepsis

o WBC <5,000
or >30,000
. Platelet
<100,000
Il appearing

to discharge: give prescription for 2" dose 12 hours later (see above for dosing —
IV and PO dosing are equal)

Continue penicillin prophylaxis (if taking)
Outpatient follow up plan discussed with 4
on-call Heme/Onc attending s velow.

criteria’?

additional antibiotics
Those who received
levofloxacin must be

o < [fCephdos porin aliergy: Levofioxadn IV: 6 mo-<5 years old: 10 ma/kg/dose BID; 25 years old: 10 ma/kg,
o n d = 750 mg/day)
g I Ve n a n X O r a O S e z o ifili appearing: add Vancamycin IV: <52 weeks PMA*/about <3 mo old: 15 mg/kg q8hr or a sdetermine OXygen
5 based on estimated AUC; 252 weeks PMA/about 23 months old — 11 years old: 70 mg/ke/day div qhr; g
£ mefke/day div qghr ) ) requirement
to Cover a tota O £ o ifconcern for acute chest syndrome: add azithromydin 10 mg/kg on day 1 (max 500 mg/dose), then 5mg
] on day 2-5 (max250 mg/dose). Ifrespiratory BIOFIRE was sent and negative for atypical organisms, discq /
g azithromydin. L] Hgb <6 g dL
5]
hours conuts or
o Call Heme/Onc to discussall patients /
2 g/dLbelow
*PMA (Post-Menstrual Age) = gestational age + postnatal age g
Bischerge after antibioticsadministered baseline
. . T «  ifceftriorone given prior discharge: no .
If the patient is on penicillin e —— Hypotension
o ifreceiedLevofloxacin x1 dose prior Meets
to discharge: give prescription for 2" dose 12 s [ ] POO r
N NO- admi ssion
h | . h h | hourslater (see above for dosing— IVand PO gl
dosing are equal) : i
prophylaxis, they should o perfusion
+  Outpatient follow up plan discussed with s
s ° New infiltrate

on-call Heme/Onc attending

continue taking it w -« on OR

f source of infection identified, treat appropriately. Otherwise, continue antibiotics befow.
Antibiotics: Dehyd ration

o Ceftriaxone IV 75 mg/kg/day divided q12hr (max 2 g/dose)
S Cephotosporin dlergy: ° Concern for
o Levofloxadn IV: 6 mo-<5 years ol d: 10 mg/kg/dose BID; 25 years ol d: 10 mg/kg/dose daily (max 750 mg/day)

. .
Outpatient follow up plans o caregiver
2 o AddVancomycin IV: <52 weeks PMAY/about <3 mo old: 15 mg/kg ashr or as determined by phamacy ba sed on estim .
& PMAY/about23 months old — 11 years old: 70 mg/kg/day div qbhr; 212 yrsold: 60 mg/ke/day div qshr ability to care
. . 2 o Can discontinue if blood cul tures negative x48 hours(even if stil fobile)
S hou Id be d ISCussed Wlth £ |ls  Note: Patients vith severe sickle cell disease <5yrsold {and those >5 yrsold with hx of splenectomy or invasive pneumococ for patient
8|l penicllin prophylasis Ifpatient is on prophylaxis, can pause prophylaxis while on antibiotics above. Resume i
£ completed.
Lab work:

th e on-ca | I H em e/O nc « CBC & reticulocyte count & STAT procalcitorin adshr {or sooner, if clinically indicated)
o Ifpatientwithpersistent fever: blood cultures from all CVL lumensor peripheral blood culture q24hr
tt | " tPMA (Post-Menstrual Age) = ional age + postnatal age

* Fro—y

( well ing and tolerating PO; negative blood aultures; outpatient fallow up in p|ace>

CONTACTS: NATALIE BEZLER, MD | DONNABORUCHOV, MD

LAST UPDATED:
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THIS PATHWAY

CLINICAL PATHWAY: SERVES AS A GUIDE

AND DOES NOT

Patients who meet ANY ONE of
the admission criteria must be
admitted to the Heme/Onc
service

Fever in a Patient with Sickle Cell Disease REPLAGE GLINICAL

JUDGMENT.

Exclusion Criteria: <2 months old, sickle cell trait, signs of sepsis(see Septic Shock Pathway), clinical suspicion for Mul §-System
Inflam matory Syndrome in Children (see MIS-C Clinical Pathway)

< Indusion Criteria: >2 months of age with sickle cell disease (Hgbs, HgbSC, HgbS beta thal) and temp 2101° F (38.5° C) )

Meets
admission

If presents to ED: Triage Level 2
RNEvauation:

o Vitals, continuous pulse ox

o Blood aulture {from all lumens of CVLs)
o Ifno CVL, obtain peripheral culture
*  CBC&Reticulocyte count & STAT procal itonin

criteria’?

*Admission

If the source of fever has been B T e SR Criteria:
a S . S\ézi‘ll\ece'tiiminopl'\e(;liamng/l;gr/dose g6hr (max 1000 mg/dose; max 75 mg/kg/day, not to exce ed 4000 mg/day) if not . <12 months
identified, treat based on b ddon om0 e i o
. . received in past6 hours
infection source = A * Hxof
+ e Consider further diagnostic work-up based upon history and physical exam enca psulated
BIOFIRE not
Admit to Hematology/Oncology Service bacteremia/
|f the source not |dent|f|ed If source of infection identified, treat appropriately. Otherwise, continue antibiotics below. g sepsis
! war, or e WBC<5,000
. .. . . . . R est and notify
continue empiric antibiotics Antibiotics: - or 30,000
. Ceftriaxone 75 mg/kg/day IV divided q12hr (max 2 g/dose) e  Platelet
o If anaphylaxis to cephalosporins: Levofloxacin IV: 6 mo-<5 years old: 10 mg/kg/dose BID; >5 years old: 10 mg/kg/dose daily (max 750 mg/day) <100,000
Patlents WhO req uire pen|C|"|n o If non-anaphylactic reaction to any cephalosporin: Ampidllin 200 mg/kg/day div q6h (max 2 g/dose) B3 : Iollxe:/[:;ianng

[¢) If concern for sepsis: treat off pathway and refer to Septic Shock Pathway and consider adding Vancomycin IV: <52 weeks PMA*/about <3 mo old: 15 .

mg/kg g8hr or as determined by pharmacy based on estimated AUC; 252 weeks PMA*/about >3 months old — 11 yearsold: 70 mg/kg/day div g6hr; e requirement

. Hgb <6 g/dL

prophylaxis can pause their

prophylaX|S Wh|le on |npat|ent 212 yrs old: 60 mg/kg/day div q8hr fonce diy ;
s 4. (] Note: Patients with sickle cell disease <5 yrs old (and those >5 yrs old with hx of splenectomy or invasive pneumococcal disease) should be on penicillin g /dLbel
ant|b|0t|CS and resumed once prophylaxis. If patient is on prophylaxis, can pause prophylaxis while on antibiotics above. Resume prophylaxis once antibiotic therapy is completed. bagselinee ow
antlblotlc therapy |S com pleted . (] If blood cultures are negative at 36 hours, reassess clinical status and discuss ongoing need for antibiotics o Hypotension
L Poor
Repeat Labs: erfusion
|f bl d It t t CBC with differential, reticulocyte count, CBC q48hr (or sooner, if clinically indicated) . Eew infiltrate
00a cultures are nega Ive a (] If patient clinically unstable or concern for sepsis: repeat blood cultures ONCE from all CVL lumens or peripheral blood culture 24 hours after initial blood on CXR
36 hours’ reassess C|inica| culture. If persistently febrile, consult Infectious Diseases o Dehydration
: : . Concern for
status and discuss OngOIng *PMA (Post-Menstrual Age) =gestational age + postnatal age caregiver
o o 5 [Source of [jection identjred, treat oppropriotely. UtNervise, contmue OiDIotics Delow. .
need for antibiotics o ability to care
o Ceftriaxone IV 75 ma/kg/day divided q12hr (max 2 g/dose) for patient

o ifCephalosporin altergy:

0 Levofloxadn IV: 6 mo-<5 years old: 10 mg/kg/dose BID; 25 years ol d: 10 mg/kg/dose daily (max 750 mg/day)
o ififioppeoring:

|f Cllnlca" unstable Or CO ncern < o AddVancomycin IV: <52 weeks PMAY/about <3 mo old: 15 mg/kg q8hr or asdetermined by phamacy ba sed on estimated AUG; 252 weeks
y o PMA*/about23 months old —11 vears old: 70 mg/kg/day div q6hr; 212 yrsold: 60 mg/kg/day div q8hr
t o Can discontinue if blood cultures negative x48 hours{even if still febrile)
- [ . . . . . . -
4= ||*  Note: Patients vith severe sickle cell di sease <5yrsold (and those >5 yrsold with hx of splenectomy orinvasive pneumococcal disease) should be on
for sepsis, repeat blood cultures o e e e e e e
£ completed.

Lab work:

ONCE from all CVL lumens or i et e e e e SO
peripheral blood culture 24 I st s e - et posnatl e ]

hours after initial blood culture. If L ( siliomatogons olring ro e m gt o ipinolace)
persistently febrile, consult

Infectious Diseases

CONTACTS: NATALIE BEZLER, MD | DONNABORUCHOV, MD

©2019 Connecticut Children's Medical Center. Al rights reserved




THIS PATHWAY

CLINICAL PATHWAY: SERVES AS A GUIDE

AND DOES NOT

Fever in a Patient with Sickle Cell Disease REPLACE CLIICAL

Indusion Criteria: >2 months of age with sickle cell disease (Hgbs, HgbSC, HgbS beta thal) and temp 2101° F (38.5° C)
Exclusion Criteria: <2 months old, sickle cell trait, signs of sepsis(see Septic Shock Pathway), clinical suspicion for Mul §-System
Inflam matory Syndrome in Children (see MIS-C Clinical Pathway)

If presentsto ED: Triage Level 2
RNEvauation:
o Vitals, continuous pulse ox
o Blood aulture {from all lumens of CVLs)
o Ifno CVL, obtain peripheral culture
*  CBC&Reticulocyte count & STAT procal itonin
o Hold purple top for Type & Screen, green top for BMPor LFT's
*  Give Acetaminophen 15 mg/kg/dose g6hr {max 1000 mg/dose; max 75 mg/kg/day, not to exce ed 4000 mg/day) if not
received in past 4 hoursand/or
o Ibuprofen 10 mg/kg/dose qshr (max 800 mg/dose), or Toradol IV 0.5 mg/kg/dose (max 30 mg/dose) g6hr, if not
received in past6 hours
Provider Evaluation:
o STAT: order antibiotics (see dosing below)
o Consider further diagnostic work-up based upon history and physical exam
CRP, chemistry, LFTs Type & Screen, urinalysis, CXR (if concem for Acute Che st Syndrome); respiratory BIOFIRE not

o

e <12 months

£ routinely indicated

S old

2 Proceed offpathway. o Fof

Q Ispatient Proceed to Septic encapsulated

E Septic AND/OR su spicion for acute YES| Shock Pathway, or baceeremial

& chest syndrom e2 manage acute chest and notify sepsis

g‘ attending/fellow imm ediately . WBC 25000

z Y or 30,000
1 g Antibiotics: e Platelet

Once patient meets g O P

g If source of infection identified, treat appropriately AND give antibiotics below. *  Ilappearing

i Ceftriaxone 75 mg/kg IV (max 2 g/dose) *  Oxygen

= if Cephalos porin allergy: Levofloxadn IV: 6 mo-<5years old: 10 mg/kg/dose BID; 25 years old: 10 mg/kg/dose daily (max requirement

& 750 mg/day) *  Hgb<6g/dL

E if ifi appearing: add Vancemycin 1V: <52 weeks PMA*/about <3 mo old: 15 mg/kg q8hr or a sdetermine d by pharm acy «r

discharge criteria,

Discharge critena:
Well-appearing and tolerating PO; negative blood cultures; outpatient follow up in place

CormsaTTST ;
Dehydration

=
=

they may be sent
home with close
follow up in place

o Call Heme/Onc to discussall patients
o Concem for
*PMA (Post-Menstrual Age) = gestational age + postnatal age caregiver
ability to care

for patient

Discharge after antibioti inistered
o ifceftriarone given prior discharge: no
additional antibiotics nee ded

o ifreceied Levefloxacin x1 dose prior
to discharge: give presaription for 2" dose 12
hourslater (see above for dosing— IVand PO

Meets
admisson
criteria'?

dosing are equal)
o Continue penidllin prophylaxis (if taking)
o Outpatient follow up plan discussed with
on-call Heme/Onc attending

YES

Adi to Hematol ‘Oncol Service
ff source of infection identified, treat appropriately. Otherwise, continue antibiotics below.

Antibiotics:

o Ceftriaxone IV 75 mg/kg/day divided q12hr (max 2 g/dose)
o ifCephalosporin altergy:

o Levofloxadn IV: 6 mo-<5 years old: 10 mg/kg/dose BID; 25 years ol d: 10 mg/kg/dose daily (max 750 mg/day)
o ififl appearing:
o AddVancomycin IV: <52 weeks PMA*/about <3 mo old: 15 mg/kg q8hr o as determined by phamacy ba sed on estimated AUG; 252 weeks

PMAY/about23 months old — 11 years old: 70 mg/kg/day div q6hr; 212 yrsold: 60 mg/kg/day div 8hr
o Candiscontinue if blood cultures negative x48 hours{evenif still febrile)
Note: Patients vith severe sickle cell di sease <5yrsold (and those »5 yrsold with hx of splenectomy or invasive pneumococcal disease) should be on
penicillin prophylaxis. If patient is on prophylaxis, can pause prophylaxis while on antibiotics above. Resume i antibi otic therapy is
completed.

Inpatient Care

Lab work:

o CBC &reticulocyte count & STAT procal itonin q48hr (or sooner, if clinically indicated)
o ifpatient withpersistent fever: blood cultures from all CVL lumensor peripheral blood culture q24hr

tPMA (Post-Menstrual Age) = ional age + postnatal age

v

( well ing and tolerating PO; negative blood aultures; outpatient fallow up in p|ace>

CONTACTS: NATALIE BEZLER, MD | DONNABORUCHOV, MD

LAST UPDATED: C
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Review of Key Points e

« Administration of antibiotics within 1 hour of presentation is very important

* If a source of fever is identified, give empiric antibiotics in addition to treating
the source

« Patients who meet any of the admission criteria must be admitted to the
Hematology-Oncology service

* |f blood cultures are negative at 36 hours, reassess clinical status and discuss
ongoing need for antibiotics



Quality Metrics Gy

« Percentage of eligible patients treated per clinical pathway

 Length of time from arrival to ED/clinic to administration of antibiotics OR length
of time from first fever documented, while inpatient, to administration of
antibiotics

» Percentage of patients receiving appropriate antibiotic at correct dose
» Length of stay in ED/clinic (minutes) and hospital (days)
« Percentage of patients appropriately admitted to the hospital



Pathway Contacts e

 Natalie Bezler, MD

o Division of Hematology/Oncology

 Donna Boruchov, MD
o Division of Hematology/Oncology
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About Connecticut Children’s Pathways Program

Clinical pathways guide the management of patients to optimize consistent use of evidence-based
practice. Clinical pathways have been shown to improve guideline adherence and quality outcomes, while
decreasing length of stay and cost. Here at Connecticut Children’s, our Clinical Pathways Program aims to
deliver evidence-based, high value care to the greatest number of children in a diversity of patient settings.

These pathways serve as a guide for providers and do not replace clinical judgment.
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