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What is a Clinical Pathway? et

An evidence-based guideline that decreases unnecessary variation
and helps promote safe, effective, and consistent patient care.
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Objectives of Pathway P i ans

« Standardize initial work-up for neonates presenting with
fever/sepsis

* Decrease unnecessary variation in patient care based on current
evidence

* Provide guidelines for when to include HSV testing/treatment
* Help guide appropriate antimicrobial therapy
* Provide guidelines for a safe discharge home
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Why is Pathway Necessary? Childrens

* In 2014, there was a cross sectional study done of febrile neonates (0-28 days)
across 36 pediatric emergency rooms’

o Recommended management only occurred in about 66.4% of patients

o More than a 2 fold variation across the EDs in adherence to recommended
management/testing/treatment

o Significant variation in testing and treatment between admitted/discharged neonates
o Conclusion: wide variation of care from the recommended management



®_ Connecticut

Background “="Childrens

* Neonates are at increased risk for serious bacterial infectionsManagement,
iIncluding proper diagnostic testing and empiric treatment, should be standard

* The incidence of neonatal HSV infection in the U.S. has increased in the past
two decades?

* In newborns, HSV can manifest as disseminated (involving multiple organs with
60-70% with CNS involvement), localized CNS disease, or disease localized to
skin eyes and/or mouth?

o ~25% of neonates with HSV have disseminated disease, 30% have CNS disease,
and 45% have SEM disease




Background — AAP Red Book 2021 P i ans

« 2021 AAP Red Book Recommendations? for HSV included:

o Disseminated HSV infection should be considered in those with:
—Sepsis and negative bacterial studies
—Severe liver dysfunction
—Consumptive coagulopathy

—Suspected viral pneumonia (especially hemorrhagic pneumonia)
o Work up:

—For diagnosis of neonatal HSV, all specimens should be obtained for each patient:
» surface specimens for HSV culture or PCR

» specimen of skin vesicles for HSV culture or PCR
» CSF for PCR

» whole blood sample for HSV PCR

» Whole blood for ALT



Background — AAP CPG 2021 P i ans

« 2021 AAP Clinical Practice Guideline (CPG)3 released for well-appearing febrile
infants 8 to 60 days old

* These recommendations were carefully reviewed by our CT Children’s
stakeholders in Infectious Disease and Immunology, Pediatric Hospital
Medicine and the Emergency Department, and modified to meet the needs for
our specific patient population.

Pantell, R., et al. Evaluation and Management of Well-Appearing Febrile Infants 8 to 60 Days Old. Pediatrics. August 2021, 148 (2) e2021052228; DOI: https://doi.org/10.1542/peds.2021-
052228.
I R



Background — AAP CPG 2021 O e

AAP CPG:
* Risk stratification based on age groups

due to rate/likelihood of bacteremia: : ' setegen
o 8-21 days old N e
o 22-28 days old -
o 29-56 days old - IE

o= B 358 FNE ST LR TRES i 88 0 Dk RIN S48 ke bl omrs

PECARN* IMHC® FYIRC PROS* Combined®

FIGURE 4 Rate of bacteremia by age groupings. * ¥ for trend: P < 001, Note that the 95% Cls in the
cambined group do not overlap. Data were adapted from reference 61; from reference 94,
with detail provided by CLB. {personal commumcation, 2020); from reference 24, with
detail provided by Paul Aronson (personal communication, 20200; and from reference 17,
with detail provided by Matthew Pantell (personal communication, 20200 FYIRG, Febrile
Youmg Infants Research Collaborative; IMHG, University of Utah/Intermountain Healthcarea.

Pantell, R., et al. Evaluation and Management of Well-Appearing Febrile Infants 8 to 60 Days Old. Pediatrics. August 2021, 148 (2) €2021052228; DOI: https://doi.org/10.1542/peds.2021-
052228.
]




Background — AAP CPG 2021 O e

B to2] days ald,

For 8-21 days old, AAP recommended:

« HSV risk stratification to determine if
HSV studies/acyclovir needed 1

- Initial parenteral antibiotics and ST
observation in house s

¥
Zand HEW

» Potential discharge within 24-36 hours. -

¥
1. Inibate parenteral
antimicrobials),

¥

1. Initate parenteral
antimicrobial[s)%).

imchuding acyclovir]5).
e 2. Diserve in hospital[B)
¥

CT Children’s recommends:
« Continuing HSV work up and acyclovir ' '

Pathogen ar source dcharge hospialized infant ¥a) if all culbure
Treat Infection(7E]. +-Yes dentfied? N results are negatvie at 24 to 36 howrs and HEV

for all under 21 days old, regardless of §etrite Y e

L
rl S k FIGURE 1 Algorithm for 8- to 21-day-old infants. * KAS references are shown in parentheses. ™ Laboratory values of inflammation are considered elavated
at the following levels: (1) procalcitonin =0.5 ngfmL, (2) GRP =20 mg/L, and (3) ANC 4000 to 5200 per mm®. Although we recommend all infants
in this age group have a complete sepsis workup, receive parenteral antimicrobial agents, and be monitored in a hospital, knowing IM results

Y I n iti a I pa re n te ra I a nti b i Oti CS a n d can potentially guide ongoing clinical decisions. © Send CSF for cell count, Gram stain, glucose, protein, bacterial culture, and enterovirus PCR (f

available) if pleocytosis is prasent and during periods of increased local enterovirus prevalence. ® HSY should be considered when thers is a
maternal history of genital H3V lesions or fevers from 48 hours before to 48 hours after delivery and in infants with vesicles, seszures, hypother:

observation in house amarantrse v, o i dbeu s, e ovar o Bk condes V3 et s Co A A sascs At o 0
« Potential discharge at 24 hours

miouth, nasopharynx, conjunctivae, and anus for an H3V culture (if available) or PCR assay; alanine aminatransferage; and blood PCR.

Pantell, R., et al. Evaluation and Management of Well-Appearing Febrile Infants 8 to 60 Days Old. Pediatrics. August 2021, 148 (2) €2021052228; DOI: https://doi.org/10.1542/peds.2021-
052228.
I R



Background — AAP CPG 2021 P i ans

For well-appearing 22-28 days old, AAP

recommended: i

« Performing LP if certain inflammatory markers =
were abnormal

- Adding HSV studies and acyclovir if risk factors el
present .

- Ceftriaxone g24 hr if no source of infection found s

CT Children’s recommends:

» Obtaining LP for all with consideration of LT e
deferment only if certain clinical criteria met e

 Adding HSV studies and acyclovir if risk factors <R
present

« Ceftriaxone g24 hr if well appearing and | *
concern for UTI only e e e S

Pantell, R., et al. Evaluation and Management of Well-Appearing Febrile Infants 8 to 60 Days Old. Pediatrics. August 2021, 148 (2) e2021052228; DOI: https://doi.org/10.1542/peds.2021-
052228.
]
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Background — Pathway History Childrens

« Pathway first went live in 2013

o 2016: data found that 36 hours of inpatient observation on empiric antibiotics was
safe

o 2018: cefotaxime shortage changed our empiric antibiotic recommendations
o0 2019: new HSV testing guidelines and suggestions added

o 2020: consideration of MIS-C and link to MIS-C pathway added

o 2021: procalcitonin added; consideration for deferring LP with specific criteria

o 2022: significant changes in inclusion/exclusion criteria, work up, risk factors for
HSV, antimicrobial regimens, consultation recommendations and discharge
considerations



Pathway Updates 2023 O e

« Updates have been made and will be highlighted in the following slides

* Minor clarifications were made in:
o Inclusion Criteria
o Work Up
o Risk factors for HSV
o Antimicrobial regimens
o Consultation recommendations
o Discharge considerations

* Newly added appendix that clarifies neonatal infection treatment considerations



CLINICAL PATHWAY: A BB

AND DOES NOT

Fever and Sepsis Evaluation in the Neonate (0-28 days) | reetacecinica

JUDGMENT.

Tndlusion Criteria: Neonate 0-28 days old and 235 weeks gestation with rectal temp38.0° C/100.4° F (at home, PCP, or in ED}

Risk factors for HSV

OR <36.0° (/9.8° F that is persistent/recurrent or with any dinical concern (any of the following)
Exclusion Qriteria: Currently admi tted to NICU {refer to the NICU Sepsis Evaluation and Antimiaobial Use Guideline}, o lll-appearinginfant
<35 weeks prematurity, i ici prior antibiotics (including
hypothermia, severe
Diagnostic Tests respiratory distress)
o Blood: CBC wdiff, cul ture, AST/ALT, procalcitonin, POCT glucose, (HSY PCR*} o Seizure history
o CSF:cell count, glucose, protein, gram stain, culture, {HSY PCR*} e Conjunctivitis
o Save extra for additional studies, if needed o Vesides onskin
o Consider deferring CSF for welk-appe aring 22-28 day olds if: temp 36°C-38.4°C, procalcitonin <0.5 ng/mi, no efevation in AST/ exam/ mucous
ALT, no leukopenia or thrombocytopenia, no concern for HSV* membrane ulcers
o Urine{cath): UA culture ©  Hepatosplenomegaly
©  *HSVPCRtests {not antihodies): . AST or ALT
o Should be sent for all patients= 21 days, or patients ill-appearing at any age, or well-appearing 22-28 vear olds with HSV risk o Thrombocytopenia
factors: e leukopenia
= HSVPCRon blood and CSF o CSFpleogytosis with
- HSV PCR of surfaces {use 1 swab for HSV PCRand swab in this order: conjunctiva, mouth, nasopharynx, rectum). If negative CSFgram
vesicles present, also send swab of vesicle base. stain
o Place on Contact Precautions o Interstitial

pneumonitis
o Postnatal HSV

This is the Fever and Sepsis in the Neonate (0-28 days o s SER—

o Ifpersistent watery stoofs: Stool BioFire ¢ Maternalrisk factors
. . o Ifrespiratory signs: Chest X-ray; COVID-19/fu/RSV PCR (if negative, can consider sending respiratory BioFire at the discretion of (primary HSV
the provider if the results will alter management); place on Droplet Precautions infection, matemal
C I I n I Ca I P a t h Wa y o IfCSFpleocytosis or seizure present: send individual HSV and enterovirus GSF PCR Ifnegative, consider sending BioFire genital lesions at
mening cencephalitis panel. delivery)

Well-appearing “ll-appearing
<21 dayold 2228 dayold 228 dayold
We will b iewi h com t in the followi
€ Wil be reviewing eacn co onent In the 1oliowin - g s e e i e
g p g Empiric Antimicrobial Thera  Empiric Antim icrobial Thera for bacteremia and/or meningitis based on clinical
.  (startall 3below) o ifiPisdefered: )  eamination
o Ampidllin IV 0 Donot start antibiotics unless UA is o Obtain an LP and start antibiotics
S I e S o If=7 daysold: 300 mg/kg/day div g8hr consistent with UTI; observe dlinically if
= O 157 days old: 300 me/kg/day div q6hr stable Empiric Antimicrobial Thera
o Gentamicin IV for infants aged 235 wks: o ifwelFappearing and concern for UTJ only: « Ampiallin Iv/IM 300 mg/kg/day div qehr and
o 4 mg/kg/day div q24hr (no gentamicin o Ceferiaxone N/IM: S0 mg/kg/day diva2shr | | Caftriaxone Iv/IM 100 mekg/day div q12hr
levels will be ne eded if expected use is <72 o ifconcern for HSV infection’: o ifconcern for HSV infection':
haurs) o ensure HSVstudies* sentand o ensire HSY studies* sentand
*  Acydovir IV 60 mg/kg/day div q8hr add Acydovir IV 60 mg/kg/day div g8hr add Acydovir IV 20 mg/kg/dose q8hr

I

Admit to Pediatric Hospital Medicine Service

See Appendix A for Neanatal Infection

< 21 day old and ill-appearirg 2228 day reatment Considorations
okds:

o IfCSFnot suggestive of bacterial
meningitis: reduce ampicillin dose to 200

mg/kg/day

Consult Infectious Disease if concem for
meningitis, bacteremia, HSV, UTl with Mutti-
Drug Resistant (MDR) organism, UTIwith
complications

Consult Ophthalmology if any of the HSV
PCR tests are positive

Diagnosis
[N confirmed?
Well-appearirg 22-28 day olds:

«  Continue above management

Further evaluation and
treatment per inpati ent team
and consider Infectious
Diseases consult

No Improving? Ye

Discharge Griteria:

Infant is stable, well appearing, and tolera tig feeds well

«  Blood culture (which is continuously monitored) negative at 24 hours.

«  Urineand CSF cultures (if obtained) negative after at least 24 hours ofincubation. Must calf fab tech to check culture plates as these are manudlly nspected only
ance daify.

«  HSV studie snegative (if obtained). Of note, HSV whole biood PR may not result prior to discharge; determine plan for folfow upof any pending iab resuits.

«  Nonew symptoms of concern

o Nopersistent fever

«  Family understandsdischarge instructions and orgoing infant ne eds

Follow-up provider identifi ed; discharge plan and close follow-up amanged

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD

T UPDATED: 11.1

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




CLINICAL PATHWAY:

THIS PATHWAY
SERVES AS AGUIDE

Inclusion Criteria: Neonate 0-28 days old and =35 weeks gestation with rectal temp 238.0° C/100.4° F (at home, PCP, or in ED)
OR <36.0° C/96.8° F that is persistent/recurrent or with any clinical concern

Exclusion Criteria: Currently admitted to NICU (refer to the NICU Sepsis Evaluation and Antimicrobial Use Guideline),
<35 weeks prematurity, immunodeficiency, prior antibiotics

Inclusion Criteria:

This pathway is specifically for the neonate aged 0-28 days
old who presents with fever, or presents with hypothermia
that is persistent/recurrent or with any clinical concern
“Risk factor for infection (e.g., GBS+ hx, late preterm,
altered activity or feeding)” was removed to allow for the
pathway to be utilized based on current clinical status

Exclusion Criteria:

No new changes for 2023

Note:

Prior versions included a notation on Multi-System
Inflammatory Syndrome in Children (MIS-C). MIS-C in
neonates is extremely rare and was removed from this
algorithm in 2022

ALT, no leukopenia or thrombocytopenia, no concern for HSV?
o Urhe{cath): UA, culure
o *HSVPCRtests {not antibodies):

factors:
= HSVPCRon blood and CSF

vesicles present, alse send swab of vesidle base.
o Place on Contact Precautions

Consider adding:
e if June-Oct or any season if enterovirus circulating: CSF enterovirus PCR

o ifpersistent watery stools: Stool BioFire

the provider ifthe resufts will alter management); place on Droplet Precautions

mening cencephalitis panel.

O Consider deferring CSF for well appearing 22-28 day olds if: temp 36°C-38.4°C, procaicitonin <0.5 ng/mL, o elevation in AST/

o Should be sent for all patients = 21 days, or patients ill-appearing at any age, or well-appearing 22-28 year olds with HSV risk

= HSVPCRof surfaces (use 1 swab for HSV PCRand swab in this order: conjunctiva, mouth, nasopharyn, rectum). If

o Ifrespiratory signs: Chest X-ray; COVID-19/fu/RSV PCR (if negative, can consider sending respiratory BioFire at the discretion of

o IfCSFpleocytosis or seizure present: send individual HSV and enterovirus GSF PCR Ifnegative, consider sending BioFire

exam/ mucous
membrane ulcers
Hepatosplenomegaly
ASTor ALT
Thrombocytopenia
Leukopenia

CSF pleocytosis with

negative CSF gram

stain

. Inter stitial
pneumonitis

. Post-natal HSV'
contact

. Maternalrisk factors

(primary HSV

infection, matemal

genital lesions at

delivery}

<21 dayold V\zlzei_l-zzpdpaﬁlrf

“Hl|-appearing
2228 dayold

Empiric Antimicrobial Therapy Empiric Antimicrobial Therapy

(startall 3 below) o IfLPis deferred:
o Ampidllin IV 0 Donot start antibiotics unless UA is
o If=7 daysold: 300 mg/kg/day div g8hr consistent with UTI; observe dlinically if
0 If>7 days old: 300 mg/kg/day div q6hr stable
o Gentamicin IV for infants aged 35 wks: o ifwell-appearing and concern for UT! only:
o 4 mghkeg/day div q24hr (no gentamicin o Ceftriaxone N/ M: 50 mg/kg/day div q24hr
levels will be ne eded if expected use is <72 o ifconcern for HSV infection’:

ensure HSV studies* sentand
add Acydovir IV 60 mg/kg/day div aghr

hours) o
o Acydovir IV 60 mg/ke/day div q8hr

**ii.-appearing patients indlude those with concern
for bacteremia and/or meringitis based on clinical
examination
. Obtain an LP and start antibiotics

Empiric Antimic robial Therapy
o Ampicillin Iv/IM 300 mg/kg/day div q6hr and
o Ceftriaxone IV/IM 100 mg/kg/day div q12hr
o ifconcern for HSV infection®:
0 ensure HSV studies* sentand
add Acydovir v 20 mg/kg/dose ashr

I

| Admit to Pediatric Hospital Medicine Service |

< 21 day old and ill-appearirg 2228 day
okds:

o IfCSFnot suggestive of bacterial
meningitis: reduce ampicillin dose to 200

me/ke/day [N

Diagnosis
confirmed?
Ye .—l

Well-appearirg 22-28 day olds:
 _ Continue above management

No

Further evaluation and
treatment per inpati ent team
and consider Infectious
Diseases consult

See Appendix A for Neanatal Infection
Treatment Considerations

Consult Infectious Disease if concem for
meningitis, bacteremia, HSV, UTl with Mutti-
Drug Resistant (MDR) organism, UTIwith
complications

Consult Ophthalmology if any of the HSV
PCR tests are positive

Discharge Griteria:

Infant is stable, well appearing, and tolera ting feeds well
Blood culture (which is continuously monitored) negative at 24 hours.

ance daify.

No new symptoms of concern
No persistent fever

Family under stands discharge instructions and orgoing infant e eds
Follow-up provider identifi ed; discharge plan and close follow-up amranged

Urine and CSF cultures (if obtained) negative after at least 24 hours ofincubation. Must call fab tech to check culture plates as these are manually inspected only

HSV studie snegative (if obtained). Of note, HSV whole blood PCR may not resut prior to discharge; determine plan for foliow upof any pending lab resufts.

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD

TED: 1.1

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

[ ] Connecticut
“=®Childrens



CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE
Fever and Sepsis Evaluation in the Neonate (0-28 days) | Reecce cuiica.

JUDGMENT.

Inclusion Criteria: Neonate 0-28 days old and =35 weeks gestation with rectal temp 238.0° C/100.4° F (at home, PCP, or in ED)
OR <36.0° C/96.8° F that is persistent/recurrent or with any clinical concern
Exclusion Criteria: Currently admitted to NICU (refer to the NICU Sepsis Evaluation and Antimicrobial Use Guideline),
<35 weeks prematurity, immunodeficiency, prior antibiotics
v [ o somoenieshieritudes frosied
Diagnostic Tests

Blood: CBC w diff, culture, AST/ALT, procalcitonin, POCT glucose, (HSV PCR*)

CSF: cell count, glucose, protein, gram stain, culture, (HSV PCR*)

o  Save extrafor additional studies, if needed

o  Consider deferring CSF for well-appearing 22-28 day olds if: temp 36°C-38.4°C, procalcitonin <0.5 ng/mL, no elevation in AST/

ALT, no leukopenia or thrombocytopenia, no concern for HSV
Urine (cath): UA, culture
*HSV PCR tests (not antibodies):

*Risk factors for HSV
(any of the following)

o lll-appearing infant
(including
hypothermia, severe
respiratory distress)

o Scizure history

e Conjunctivitis

o Vesides onskin

exam/ mucous

membrane ulcers

Hepatosplenomegaly
AST or ALT

Thrombocytopenia

Leukopenia

CSF pleocytosis with

negative CSF gram

stain

. Inter stitial
pneumonitis

. Post-natal HSV'
contact

. Maternalrisk factors

(primary HSV

infection, matemal

genital lesions at

delivery}

L]
The pathway S |ay0ut o Should be sent for all patients < 21 days, or patients ill-appearing at any age, or well-appearing 22-28 year olds with HSV risk | i
- factors': 2 deyols
has been re-designed = HSVPCR on blood and CSF B
for ease Of use . HSV PCR of surfaces (use 1 swab for HSV PCR and swab in this order: conjunctiva, mouth, nasopharynx, rectum). If i
: vesicles present, also send swab of vesicle base. o, e ey
¢ Place on Contact Precautions /14100 mehdy izt
o v 30 mahagaes cie

Consider adding: [ —
° If June-Oct or any season if enterovirus circulating: CSF enterovirus PCR

. If persistent watery stools: Stool BioFire

. If respiratory signs: Chest X-ray; COVID-19/flu/RSV PCR (if negative, can consider sending respiratory BioFire at the discretion of

hdix A for Neonatal Infection
ptment Considerations

Infectious Disease if concem for

the provider if the results will alter management); place on Droplet Precautions B ort o, Ui
. If CSF pleocytosis or seizure present: send individual HSV and enterovirus CSF PCR. If negative, consider sending BioFire Oprtheimologyif any of the Hov

s are positive

meningoencephalitis panel.

T TTTCTEnT eT Tparent tear o
and-omnsider infectior
Diseases consult

Improving? Yes——

Discharge Griteria:

Well-appearing
22-28 day old

**1ll-appearing
22-28 day old

<21 dayold

Tonitored) negative at 24 hours.
Zined) negative after at least 24 hours ofincubation. Must call fab tech to check culture plates as 1

Gative (if obtained). Of note, HSV whole blood PR moy not tesult prior to discharge; determine plan for folfow upof any pendi
No new symptoms of concern

No persistent fever

Family under stands discharge instructions and orgoing infant e eds

Follow-up provider identifi ed; discharge plan and close follow-up amranged

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD

®_ Connecticut
LAST UPDATED: 11.17.23 ...Chimns

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




Diagnostic Tests

No major changes have
been made for 2023.

* All neonates should
have blood and urine
studies done.

CSF studies should
be sent, although
can be deferred for
the well-appearing
22-28 day old if they
meet certain criteria.
All of these criteria
should be present to
consider deferment.
Save additional CSF
in case extra studies
are needed.

ANMN RACS KA

CLINICAL PATHWAY: A B

Diagnostic Tests
. Blood: CBC w diff, culture, AST/ALT, procalcitonin, POCT glucose, (HSV PCR¥*)
° CSF: cell count, glucose, protein, gram stain, culture, (HSV PCR*)
Save extra for additional studies, if needed
Consider deferring CSF for well-appe aring 22-28 day olds if: temp 36°C-38.4°C, procalcitonin <0.5 ng/mL, no elevation in AST/
ALT, no leukopenia or thrombocytopenia, no concern for HSV*
° Urine (cath): UA, culture
o THSV PCR tests (not antibodies):
o  Should be sent for all patients < 21 days, or patients ill-appearing at any age, or well-appearing 22-28 year olds with HSV risk
factors':
] HSV PCR on blood and CSF
] HSV PCR of surfaces (use 1 swab for HSV PCR and swab in this order: conjunctiva, mouth, nasopharynx, rectum). If
vesicles present, also send swab of vesicle base.
o) Place on Contact Precautions

Consider adding:

° If June-Oct or any season if enterovirus circulating: CSF enterovirus PCR

° If persistent watery stools: Stool BioFire

° If respiratory signs: Chest X-ray; COVID-19/flu/RSV PCR (if negative, can consider sending respiratory BioFire at the discretion of
the provider if the results will alter management); place on Droplet Precautions

° If CSF pleocytosis or seizure present: send individual HSV and enterovirus CSF PCR. If negative, consider sending BioFire

TENING ITIS, Dacteremia, 115V, U1 With VT
Drug Resistant (MDR} organism, UTIwith
c

meningoencephalitis panel.
mg/kg/dav fNOW Ye:

Well-appearirg 22-28 day olds:
 _ Continue above management

Discharge Griteria:

o Consult Ophthalmology f any of the HSV
PCR tests are positive

«  Infantisstable, well appearing, and toleratig feeds well

«  Blood culture (which is continuously monitored) negative at 24 hours.

«  Urineand CSF cultures (if obtained) negative after at least 24 hours ofincubation. Must calf fab tech to check culture plates as these are manudlly nspected only
ance daify.

«  HSVstudie snegat btained). Of note, HSV whole biood PCR may not result prior to discharge; determine plan for foliow upof ony pending iab resuits.

+ Family understandsdischarge instructions and orgoing infant e eds
«  Follow-up provider identifi ed; discharge plan and close follow-up amranged

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD

[ ] Connecticut
“=®Childrens

LAST UPDATED: 11.17.23

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



'Risk factors for HSV

(any of the following)
lll-appearing infant
(including
hypothermia, severe
respiratory distress)
Seizure history
Conjunctivitis
Vesicles on skin
exam/ mucous
membrane ulcers
Hepatosplenomegaly
N AST or ALT
Thrombocytopenia
Leukopenia
CSF pleocytosis with
negative CSF gram
stain
Interstitial
pneumonitis
Post-natal HSV
contact
Maternal risk factors
(primary HSV
infection, maternal
genital lesions at
delivery)

THIS PATHWAY

CLINICAL PATHWAY:

Diagnostic Tests
° Blood: CBC w diff, culture, AST/ALT, procalcitonin, POCT glucose, (HSV PCR¥*)

° CSF: cell count, glucose, protein, gram stain, culture, (HSV PCR*)
o Save extra for additional studies, if needed
o  Consider deferring CSF for well-appearing 22-28 day olds if: temp 36°C-38.4°C, procalcitonin <0.5 ng/mL, no elevation in AST/
ALT, no leukopenia or thrombocytopenia, no concern for HSV*
if Urine (cath): UA. culture
<V *HSV PCR tests (not antibodies):
o  Should be sent for all patients < 21 days, or patients ill-appearing at any age, or well-appearing 22-28 year olds with HSV risk
factors':
. HSV PCR on blood and CSF
= HSV PCR of surfaces (use 1 swab for HSV PCR and swab in this order: conjunctiva, mouth, nasopharynx, rectum). If

vesicles present, also send swab of vesicle base.
o) Place on Contact Precautions

Consider adding:

° If June-Oct or any season if enterovirus circulating: CSF enterovirus PCR

° If persistent watery stools: Stool BioFire

° If respiratory signs: Chest X-ray; COVID-19/flu/RSV PCR (if negative, can consider sending respiratory BioFire at the discretion of
the provider if the results will alter management); place on Droplet Precautions

° If CSF pleocytosis or seizure present: send individual HSV and enterovirus CSF PCR. If negative, consider sending BioFire
meningoencephalitis panel.

Herpes Simplex ViruH “
HSV studies should be sent if the patient is:

« <21 days old, or
« ill-appearing at any age, or

« well-appearing but has HSV risk factors
HSV antibodies and HSV cultures are not necessary (only send PCR tests)
Maternal HSV risk factors were clarified to include only the highest risk
scenarios




Additional Studies

Additional studies can be

added on a case-by-
case basis.

Note: If respiratory
signs are present and
the provider wishes to
send viral studies,
send COVID-19,
influenza and RSV
studies first.
Respiratory BioFire
should generally not
be sent unless the
results will alter the
management the
neonate receives.

CLINICAL PATHWAY: B o Unuial S

Diagnostic Tests
° Blood: CBC w diff, culture, AST/ALT, procalcitonin, POCT glucose, (HSV PCR¥*)

° CSF: cell count, glucose, protein, gram stain, culture, (HSV PCR*)
o Save extra for additional studies, if needed
o  Consider deferring CSF for well-appearing 22-28 day olds if: temp 36°C-38.4°C, procalcitonin <0.5 ng/mL, no elevation in AST/
ALT, no leukopenia or thrombocytopenia, no concern for HSV*
° Urine (cath): UA, culture
° *HSV PCR tests (not antibodies):
o  Should be sent for all patients < 21 days, or patients ill-appearing at any age, or well-appearing 22-28 year olds with HSV risk
factors':
] HSV PCR on blood and CSF
= HSV PCR of surfaces (use 1 swab for HSV PCR and swab in this order: conjunctiva, mouth, nasopharynx, rectum). If
vesicles present, also send swab of vesicle base.
o) Place on Contact Precautions

Consider adding:

° If June-Oct or any season if enterovirus circulating: CSF enterovirus PCR

° If persistent watery stools: Stool BioFire

° If respiratory signs: Chest X-ray; COVID-19/flu/RSV PCR (if negative, can consider sending respiratory BioFire at the discretion of
the provider if the results will alter management); place on Droplet Precautions

° If CSF pleocytosis or seizure present: send individual HSV and enterovirus CSF PCR. If negative, consider sending BioFire
meningoencephalitis panel.

m,g/kg%a,v e P
Well-appearing 22-28 day olds:
. y

Continue above management

NoVe .—l

Discharge Griteria:

o Consult Ophthalmology if any of the HSV
PCR tests are positive

«  Infantisstable, well appearing, and toleratig feeds well

«  Blood culture (which is continuously monitored) negative at 24 hours.

«  Urineand CSF cultures (if obtained) negative after at least 24 hours ofincubation. Must calf fab tech to check culture plates as these are manudlly nspected only
ance daify.

«  HSVstudie snegat btained). Of note, HSV whole biood PCR may not result prior to discharge; determine plan for foliow upof ony pending iab resuits.

+ Family understandsdischarge instructions and orgoing infant e eds
«  Follow-up provider identifi ed; discharge plan and close follow-up amranged

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD

[ ] Connecticut
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CLINICAL PATHWAY: B o Unuial S

Diagnostic Tests
° Blood: CBC w diff, culture, AST/ALT, procalcitonin, POCT glucose, (HSV PCR¥*)

An additional note was o CSF: cell count, glucose, protein, gram stain, culture, (HSV PCR*)
made for patients with

Additional Studies

o Save extra for additional studies, if needed
o  Consider deferring CSF for well-appearing 22-28 day olds if: temp 36°C-38.4°C, procalcitonin <0.5 ng/mL, no elevation in AST/

CSF p|eocytosis or ALT, no leukopenia or thrombocytopenia, no concern for HSV*
. o Urine (cath): UA, culture
SelZures. ° *HSV PCR tests (not antibodies):
o  Should be sent for all patients < 21 days, or patients ill-appearing at any age, or well-appearing 22-28 year olds with HSV risk
- In these cases factors
’ . HSV PCR on blood and CSF
individual HSV and . HSV PCR of surfaces (use 1 swab for HSV PCR and swab in this order: conjunctiva, mouth, nasopharynx, rectum). If

vesicles present, also send swab of vesicle base.
o) Place on Contact Precautions

enterovirus CSF PCRs
should be sent first. If

Consider adding:
thOSG _teStS are_ . If June-Oct or any season if enterovirus circulating: CSF enterovirus PCR
negatlve, consider e  [fpersistent watery stools: Stool BioFire
: . : ° If respiratory signs: Chest X-ray; COVID-19/flu/RSV PCR (if negative, can consider sending respiratory BioFire at the discretion of
Senc!mg the BIOFIr:e_ the provider if the results will alter management); place on Droplet Precautions
menlngoencepha||t|s If CSF pleocytosis or seizure present: send individual HSV and enterovirus CSF PCR. If negative, consider sending BioFire
panel for additional meningoencephalts pane — S
. maflday * : T
StUdleS el ppearig 2B deyoles ’¢ « Consult Ophthalmologyif anyof the HsV

PCR tests are positive

HSV and enterovirus
are more common
causes than other
viruses and their
individual PCR tests
are more sensitive
than the BioFire.

NoVe .—l

+  Infantisstable, well appearing, and tolera ting feeds well
hich is continuously monitored negative at 24 hours.

negative (if obtained). Of note, HSV whole blood PR may not result prior to discharge; determine plan for follow upof any pending fab results.
+ Nonew symptoms of concern

+ Mo persistent fever

+ Family understandsdischarge instructions and orgoing infant e eds

«  Follow-up provider identifi ed; discharge plan and close follow-up amranged

[ ] Connecticut
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The pathway then
divides into empiric

management based on
age and appearance.

CLINICAL PATHWAY:

THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT

Fever and Sepsis Evaluation in the Neonate (0-28 days) | reetacecinica

JUDGMENT.

Tndlusion Criteria: Neonate 0-28 days old and 235 weeks gestation with rectal temp38.0° C/100.4° F (at home, PCP, or in ED}

OR <36.0° (/96.8° F that is persistent/recurrent or with any dinical concern (any of the following)
Exclusion Qriteria: Currently admi tted to NICU {refer to the NICU Sepsis Evaluation and Antimiarobial Use Guideline), . Ill-appearing infant
<35 weeks prematurity, i ici prior antibiotics (including

Risk factors for HSV

hypothermia, severe

Diagnostic Tests
o Blood: CBC w diff, cuture, AST/ALT, procalcitonin, POCT glucose, (HSV PCR*)
o CSF:cell court, glucose, protein, gram stain, cuture, (HSV PCR*)
0 Save extra for additional studies, if needed

ALT, no leukopenia or thrombocytopenia, no concern for HSV'
o Urine{cath): UA, culture
o *HSVPCRtests (nat

O Consider deferring CSF for welt appearing 22-28 day olds if: temp 36°C-38.4°C, procalcitonin <0.5 ng/mL, o elevation in AST/ exam/ mucous

respiratory distress)
o Seizure history
e Conjunctivitis
o Vesides onskin

membrane ulcers
Hepatosplenomegaly

<21 dayold

tors™:
5 PCR on blood and CSF

also send swab of vesicle base.

Well-appearing
2-28 day old

N

Tovirus circulating: CSF enterovirus PCR
- Stool BioFire

G if the results will alter management); place on Droplet Precautions
o IfCSFpleacytosis or seizure present: send individual HSV and enterovirus CSF PCR [fnegative, consider sending Biofire
mening cencephalitis panel.

uld be sent for all patients= 21 days, or patients ill-appearing at any age, or well-appearing 22-28 year olds with HSV risk

of surfaces {use 1 swab for HSV PCRand swab in this order: conjunctiva, mouth, nasopharynx, rectum). If

- Chest X-ray; COVID-19/u/RSY PR (if negative, can consider sending respiratory BioFire at the discretion of

**1ll-appearing
22-28 day old

in Afatemal
genital lesions at
delivery}

Well-appearing “ll-appearing
€21 dayold 2228 day old 2228 day old
. **1f-ppearing patlents include those with concern
Empiric Antimicrohial Therapy ~ Empiric Antimicrobial Therapy Jfor bacteremia and/or meringitis based on clinical
(startall 3 below) . IfLPis deferred: examingtion
o Ampidllin IV 0 Donot start antibiotics unless UA is o Obtain an LP and start antibiotics
o Ifs7daysold: 300 mg/kg/day div g8hr consistent with UTI; observe dinically if
o 157 days old: 300 me/kg/day div qshr stable Empkic Antimicobial Thera
o Gentamicin IV for infants aged 235 wks: o ifwelFappearing and concern for UTJ only: « Ampicillin /1M 300 mg/kg/day div qehr and
o 4 mg/kg/day div q24hr (no gentamicin o Ceferiaxone N/IM: S0 mg/kg/day diva2shr | | Caftriaxone Iv/IM 100 mekg/day div q12hr
levels will be ne eded if expected use is <72 o ifconcern for HSV infection’: o ifconcern for HSV infection':
hours) 0 ensure HSV studies® sent and o ensure HSV studies* sentand
e Acydovir IV 60 mg/kg/day div q8hr add Acydovir 1Y 60 mg/kg/day div q8hr add Acydovir IV 20 mg/kg/dose q8hr

I

Admit to Pediatric Hospital Medicine Service

< 21 day old and ill-appearirg 2228 day
okds:

o IfCSFnot suggestive of bacterial
meningitis: reduce ampicillin dose to 200

mg/kg/day

Diagnosis
[N confirmed?
Well-appearirg 22-28 day olds:

«  Continue above management

Further evaluation and
treatment per inpati ent team
and consider Infectious
Diseases consult

No Improving? Ye

See Appendix A for Neanatal Infection
Treatment Considerations

Consult Infectious Disease if concem for
meningitis, bacteremia, HSV, UTl with Mutti-
Drug Resistant (MDR) organism, UTIwith
complications

Consult Ophthalmology if any of the HSV
PCR tests are positive

Discharge Griteria:

Infant is stable, well appearing, and tolera ting feeds well
+ Blood culture {which is continuously monitored) negative at 24 hours.

ance daify.

+ Nonew symptoms of concern
o Nopersistent fever

+ Family understandsdischarge instructions and orgoing infant e eds
Follow-up provider identifi ed; discharge plan and close follow-up amranged

« Urineand CSF cultures (if obtained) negative after at least 24 hours ofincubation. Must call lab tech to check culture plates as these are manually inspected only

+ HsV studie snegative (if obtained). Of note, HSV whole blood PCR may not result prior to discharge; determine plan for follow upof any pending fab results.

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD

T UPDATED: 11.1

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




CLINICAL PATHWAY: L SIRATA Y
Fever and Sepsis Evaluation in the Neonate (0-28 days)

AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

ion Criteria: Neonate 0-28 days old and 235 weeks gestation with rectal temp238.0° C/100.4° F {at home, PCP, or in ED}
OR <36.0° (/9.8° F that s persister with any dinical concern
ia: Currently admi tted to NICU {r

tion and Antimiaobial Use Guideline),

:
o CSF:cell court,
N <21 dayold
o Consider dej —
ALT, no leukopenit
e Urine{cath) UA, culture
o *HSVPCRtests (not antibadies):
o Should be sent for all patients< 21 daysy
factors’:

ALT
-appearing 22-28 year olds with HSV risk . Thrombocytopenia

<21 day old

ors': Leukoperia

= HSVPCRon blood and CSF CSF pleocytosis with

- HSV PCR of surfaces {use 1 swab for HSV PCRand sw: is order: conjunctiva, mouth, nasopharynx, rectum). If negative CSFgram
vesicles present, also send swab of vesicle base. stain

» All patients <21 days old (ill or well-
appearing) should start empiric therapy that
includes ampicillin and gentamicin for e  Ampidillin IV
bacterial coverage, and acyclovir for HSV o  If<7 daysold: 300 mg/kg/day div q8hr
Goitelre gz, o  If>7 daysold: 300 mg/kg/day div g6hr

 Although either ceftazidime or gentamicin e  Gentamicin IV for infants aged 235 wks:
can be used, we have chosen gentamicin o 4 mg/kg/day div q24hr (no gentamicin
preferentially to avoid unnecessary levels will be needed if expected use is <72
cephalosporin use. Cephalosporins are more hours)
likely to induce resistance if used routinely. e  Acydovir IV 60 mg/kg/day div q8hr
Gentamicin levels are not needed if it is
expected to be used for less than 72 hours.

Empiric Antimicrobial Therapy
(start all 3 below)

b

Discharge Griteria:

«  Infantisstable, well appearing, and toleratig feeds well

«  Blood culture (which is continuously monitored) negative at 24 hours.

«  Urineand CSF cultures (if obtained) negative after at least 24 hours ofincubation. Must calf fab tech to check culture plates as these are manudlly nspected only
ance daify.

«  HSV studie snegative (if obtained). Of note, HSV whole biood PR may not result prior to discharge; determine plan for folfow upof any pending iab resuits.

«  Nonew symptoms of concern

o Nopersistent fever

«  Family understandsdischarge instructions and orgoing infant ne eds

«  Follow-up provider identifi ed; discharge plan and dose fdlow-up amranged

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD

[ ] Connecticut
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lll appearing 22-28 day old

lll-appearing 22-28 day olds include patients
with a concern for bacteremia and/or
meningitis on clinical examination.

All ill-appearing patients should have an LP

and be started on antibiotics.

Empiric antimicrobial therapy in this group
includes both ampicillin and ceftriaxone.

If there is a concern for HSV infection,
studies should be sent and acyclovir should
be started.

CLINICAL PATHWAY: TS PATWAY
Fever and Sepsis Evaluation in the Neonate (0-28 days) | resucecun

REPLACE CLINICAL
JUDGMENT.

Inclusion Criteria: Neonate 0-28 days old and 235 weeks gest tuonwnh ctal 238.0° C/100.4° F {athome, PC?, or in ED} ‘Risk factors for HSV
OR <36.0° (/96.8° F that is persistent/recurrent or wi vy dinical (any ofthe /” fowin, g)
Exclusion Qriteria: Currently admi tted to NICU {refer to the NICUS epsi Eval ation and Antimiaobial Use Guideline), . -a infan

<35 weeks prematurity, i prior antibiotics

&g/ M, no efevation in AST/

¢ *HSVPCRtests (ncf
o Should be sent for am

~ **III-appearing
Cacmr:]S:VPCR blood and CSF 22-28 day OId

- HSV PCR of surfaces {use 1 swab for R
vesicles present, also send swab of vesicle D
o Place on Contact Precautions

#Folds with HSV risk

% mouth, nasopharyn, rectum). If

. P st-n: taIHSV

**Ill-appearing patients include those with concern
for bacteremia and/or meningitis based on clinical
examination

Obtain an LP and start antibiotics

L—

Empiric Antimicrobial Therapy
Ampicillin IV/IM 300 mg/kg/day div g6hr and
Ceftriaxone IV/IM 100 mg/kg/day div g12hr
If concern for HSV Infection’:

o  ensure HSV studies* sent and
add Acyclovir IV 20 mg/kg/dose q8hr

\ Diseases consult /

Discharge Griteria:

«  Infantisstable, well a ppearl ne.o nd tolerating feeds well
+ Blood cukure (which is usly monitored) negative at 24 hou
+ Urineand CSF cultures 1|f bt ed) negative after at lea o34 hours of incubation. M calab tech to check dture plates as these are manually inspected only’

egative (if o bt ned). Of note, HSV whole blood PCR may ot resut prior to discharge; determine plan for foliow upof any pending lab resufts.
. No new toms of con

. No persistent fever

+ Family understandsdischarge instructions and orgoing infant e eds

«  Follow-up provider identifi ed; discharge plan and close follow-up amranged

“=®Childrens



Well-appearing 22-28 day old:

These recommendations are for WELL-
APPEARING 22-28 days old only.

» |If the neonate is ill-appearing, they should

follow appropriate recommendations.

Remember that CSF studies can be sent, but can
be deferred if certain criteria are met.
If the LP is deferred, antibiotics should not be
started unless the UA is consistent with a UTI.
Continue to observe the neonate clinically.
For those who are well appearing but have a
concern for UTI only (e.g., no concern for other
serious infection): start ceftriaxone

If the well-appearing neonate had HSV risk factors
present, and HSV studies were sent, start
acyclovir.

CLINICAL PATHWAY: THISPATHIAY
Fever and Sepsis Evaluation in the Neonate (0-28 days) | sesiczcinica

~Well-appearing
™ 22-28 dayold

Empiric Antimicrobial Therapy
IfLP is deferred:

o Do not start antibiotics unless UA is
consistent with UTI; observe clinically if
stable

If well-appearing and concern for UTI only:

o  Ceftriaxone IV/IM: 50 mg/kg/day div g24hr

If concern for HSV infection’:

o  ensure HSV studies* sent and
add Acyclovir IV 60 mg/kg/day div q8hr

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD

[ ] Connecticut
“=®Childrens




THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

CLINICAL PATHWAY:
Fever and Sepsis Evaluation in thg a2 (0-28 days)
**1ll-appearing
Cnclusicmcriteria: Neorate 0-28 days old and 235 weeks gestaiion with rec 22-28 day OId

Well-appearing

<
<21 dayold 22-28 day old

*Risk factors for HSV
(any of the following)
o lll-appearing infant
(including
hypothermia, severe

we| **Ill-appearing patients include those with concern

Empiric Antimicrobial Therapy Empiric Antimicrobial Therapy |  for bacteremia and/or meningitis based on clinical

(start all 3 below) e  IfLPis deferred: o examination

e Ampicillin IV o Do not start antibiotics unless UA is ““le  Obtain an LP and start antibiotics

o  If<7 daysold: 300 mg/kg/day div q8hr consistent with UTI; observe clinically if Rof

o If>7 daysold: 300 mg/kg/day div q6hr stable e Empiric Antimicrobial Therapy
. Gentamicin IV for infants aged =35 wks: . If well-appearing and concern for UTI only: Ampicillin IV/IM 300 mg/kg/day div g6hr and

OR <36.0° (/9.8° F that is persistent/recurrent or with arm
Exclusion Qriteria: Currently admi tted to NICU {refer to the NICU Sepsis Evaluation an
<35 weeks prematurity, i ici prior antibiotics

. .« . . . : Che:
o 4 mg/kg/day div q24hr (no gentamicin ;3 Ceﬂrlax?sevl\(/ll\/l._solmg/ kg/day div g24hr ‘e Ceftriaxone IV/IM 100 mg/kg/day div g12hr
. . i < ° : s pa . 1
levels will be needed if expected use is <72 fconcernforHSV /nchf:tlin ; e If concern for HSV Infection’:
hgu rs) . © ezzu;e : 'St'IJV ':g senkt a::ll div agh s o  ensure HSV studies* sent and
. Acyclovir IV 60 mg/kg/day div q8hr a cyclovir mg/kg/day div q8hr 3 add Acydlovir IV 20 mg/kg/dose g8hr
tall3
| | st 00mldo it ° Domosatmibeicwles i
[ o0 dEno 'C.'f,n,?,"‘,%}(f;asvxiéf'shr . ng,i:b;amgm d concern for Ul on:  Empiic Animicrobial Therapy
v |_o s e || G et | L Gl i oot i
L . o ensure SV studies® sentand 0 enre HSV studies* sentand
by div qi r add Acydovir IV 60 mg/kg/day div qshr add Acyclovir IV 20 me/kg/dose ashr

I

Admit to Pediatric Hospital Medicine Service

Admit to Pediatric Hospital Medicine Service

See Appendix A for Neanatal Infection

< 21 day old and ill-appearirg 2228 day reatment Considorations
okds:

Consult Infectious Disease if concem for
meningitis, bacteremia, HSV, UTl with Mutti-
Drug Resistant (MDR) organism, UTIwith
complications

Consult Ophthalmology if any of the HSV
PCR tests are positive

All patients should be admitted to the Pediatric Hospital

Medicine Service.

bl lab tech to check culture plates as these are manually inspected only

. of o discharge; determine plan for follow upof any pending fab results.
No new symptoms of concern
No persistent fever
Family under stands discharge instructions and orgoing infant e eds
Follow-up provider identifi ed; discharge plan and close follow-up amranged

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD

DATE
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CLINICAL PATHWAY:

THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT
REPLACE CLINICAL

Fever and Sepsis Evaluation in the Neonate (0-28 days

Diagnosis Not Confirmed
If the diagnosis is not confirmed...

For those <21 day old or ill-
appearing 22-28 day olds, if CSF is
not suggestive of bacterial

meningitis, then ampicillin dosing
can be reduced as dosing for
meningitis is not required.

For those that are well-appearing
22-28 day olds, management

should continue as previously
outlined.

JUDGMENT.
Inclusion Criteria: Neonate 0-28 days old and 235 weeks gestation with rectal temp238.0° C/100.4° F (at home, PCP, or in ED} ‘Risk factors for HSV
OR <36.0° (/96.8° F that is persistent/recurrent or with any dinical concern (any of the following)
Exclusion Qriteria: Currently admi tted to NICU {refer to the NICU Sepsis Evaluation and Antimiarobial Use Guideline), . Ill-appearing infant
<35 weeks prematurity, i ici prior antibiotics (including

o Blood: CBC w diff, cuture, AST,
.

Diagnostic Tests

hypothermia, severe
| respiratory distress)

CSF: cell count, glucose, protei
0 Save extra for acditional
O Consider deferring CSF fi

el Admit to Pediatric Hospital Medicine Service

Urine {cath: UA, culture

o *HSVPCRtests {not antibodieq

o Should be sent for all pati
Bl

TSIy, O e

| = HSVPCR on blood and CSF

Jual Ty IR T =

< 21 day old and ill-appearing 22-28 day
olds:
° If CSF not suggestive of bacterial

meningitis: reduce ampicillin dose to 200 |«

mg/kg/day

Well-appearing 22-28 day olds:
e  Continue above management

P 2and swab in this order: conjunctiva, mouth, naso|
det se.

Ve DTS ST

o Leukoperia

o CSFpleocytosis with
negative CSF gram
stain

o Interstitial
pneumonitis

harynx, rectum). If

CSF nterovirus PCR

®

& if negative, can consider sending respiratg
plac on Droplet Precautions

Diagnosis
confirmed?

. Post-natal HSV'
contact

. Maternalrisk factors

(primary HSV

infection, matemal

genital lesions at

delivery}

qUiscretion of

“l|-appearing
2228 dayold

Antimicrobial Theraj
o IfLPis deferred:
0 Donot start antihiotics unless UA is
consistent with UTI; ohserve dlinically if
stable

hours)
o Acydovir IV 60 mg/ke/day div qshr

o ifwell-appearing and concern for UTI only:
TG AT o Ceftriaxone N/ M: 50 mg/kg/day div q24hr
levels will be ne eded if expected use is <72 o ifconcern for HSV infection’:

O ensure HSV studies* sent and
add Acydovir IV 60 mg/kg/day div aghr

**ii.-appearing patients indlude those with concern
for bacteremia and/or meringitis based on clinical
examination
. Obtain an LP and start antibiotics

Empiric Antimic robial Therapy
o Ampicillin Iv/IM 300 mg/kg/day div q6hr and
o Ceftriaxone IV/IM 100 mg/kg/day div q12hr
o ifconcern for HSV infection®:
0 ensure HSV studies* sentand
add Acydovir v 20 mg/kg/dose ashr

I
v

Admit to Pediatric Hospital Medicine Service

o HCSFa

mg/kg/day

<21 dayoldandi

suggestive of bacterial
meningitis: reduce ampicillin dose to 200

Well-appearirg 22-28 day olds:
 _ Continue above management

ppearirg 2228 day
okds:

Diagnosis

[N confirmed?

Further evaluation and
treatment per inpati ent team
and consider Infectious
Diseases consult

No Improving? Ye

See Appendix A for Neanatal Infection
Treatment Considerations

Consult Infectious Disease if concem for
meningitis, bacteremia, HSV, UTl with Mutti-
Drug Resistant (MDR) organism, UTIwith
complications

Consult Ophthalmology if any of the HSV
PCR tests are positive

ance daify.

No new symptoms of concern
No persistent fever

Discharge Griteria:

Infant is stable, well appearing, and tolera ting feeds well
Blood culture (which is continuously monitored) negative at 24 hours.

Urine and CSF cultures (if obtained) negative after at least 24 hours ofincubation. Must call fab tech to check culture plates as these are manually inspected only

HSV studie snegative (if obtained). Of note, HSV whole blood PCR may not resut prior to discharge; determine plan for foliow upof any pending lab resufts.

Family under stands discharge instructions and orgoing infant e eds
Follow-up provider identifi ed; discharge plan and close follow-up amranged

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD

ST UPDATED: 11.1

©2019 Connecticut Children's Medical Center. Al rights reserverd
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CLINICAL PATHWAY: A BB

AND DOES NOT

Fever and Sepsis Evaluation in the Neonate (0-28 days) | reetacecinica

JUDGMENT.

Inclusion Criteria: Neonate 0-28 days old and 235 weeks gestation with rectal temp 238.0° C/100.4° F {at home, PCP, orin ED} *Risk factorsfor HSV

OR <36.0° (/96.8° F that is persistent/recurrent or with any dinical concern (any of the following)
Exclusion Qriteria: Currently admi tted to NICU {refer to the NICU Sepsis Evaluation and Antimicrobial Use Guideline), . Ill-appearing infant
<35 weeks prematurity, i ici prior antibiotics (including
hypothermia, severe
o respiratory distress)

o Scizure history

o Conjunctivitis

o Vesides onskin
exam/ mucous
membrane ulcers

Hepatosplenomegaly

< 21 day old and ill-appearing 22-28 day

Diagnosis Not Confirmed and okds:
Patient Not Imrovin e  [fCSFnot suggestive of bacterial 5228 et ik

meningitis: reduce ampicillin dose to 200 fugor e
. . . . mg/kg/day Bae <
If the patient is not clinically

improving, then further Well-appearing 22-28 day olds: —
e  Continue above management

evaluation and management N 2 T

Diagnosis
confirmed?

(primary’
infection, matemal
genital lesions at
delivery}

“Hl|-appearing
2228 dayold

.
should be directed by the Further evaluation and \ s T cppearing pelrsnlude e s e
- examination
i 1 Do not start antibiotics unless UAI )
inpatient teams treatment per inpatient team N e | | cbwmantpandsat ndires
. 1 H N >/[we/f—tz:ub:):mfng and concern for UT only: Empiic Antimi vobial Therapy
and consider Infectious QI T oy
Diseases consult > enae s sl sonc o T vt wt et st
o Acydovir IV 60 mg/kg T add Acydovir IV 60 mg/kg/day div q8hr add Acyclovir IV 20 me/kg/dose ashr

I

| Admit to Pediatric Hospital Medicine Service |

Diagnosis
confirmed?

Consider consulting Infectious
Diseases.

o IfCSFnot suggestive of bacterial
meningitis: reduce ampicillin dose to 200
mg/kg/day

See Appendix A for Neanatal Infection
Treatment Considerations

Consult Infectious Disease if concem for
meningitis, bacteremia, HSV, UTl with Mutti-
Drug Resistant (MDR) organism, UTIwith
complications

Consult Ophthalmology if any of the HSV
PCR tests are positive

[€-No-

Well-appearirg 22-28 day olds:
 _ Continue above management

NoVe

Discharge Griteria:

Further evaluation and
treatment per inpati ent team
and consider Infectious
Diseases consult

Infant is stable, well appearing, and tolera tig feeds well
Blood cutture (which is continuously monitored) negative at 24 hours.
Urine and CSF cultures (if obtained) negative after at least 24 hours ofincubation. Must calf fab tech to check culture plates as these are manudlly nspected only
ance daify.
HSV studie snegative (if obtained). Of note, HSV whole biood PR may not result prior to discharge; determine plan for folfow upof any pending iab resuits.
No new symptoms of concern

No persistent fever

Family under standsdischarge instructions and orgoing infant ne eds
Follow-up provider identifi ed; discharge plan and close follow-up amanged

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD

[ ] Connecticut
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CLINICAL PATHWAY: TS PATWAY
Fever and Sepsis Evaluation in the Neonate (0-28 days) | resucecun

REPLACE CLINICAL
JUDGMENT.

Improving? Yes

Inclusion Criteria: Neonate 0-28 days old and 235 weeks gestation with rectal temp238.0° C/100.4° F (at home, PCP, or in ED;
OR <36.0° (/9.8° F that is persistent/recurrent or with any dinical concern

ent/re
Exclusion Griteria: Currently admi tted to NICU (refer to the NICU Sepsis Evaluation and Antimiaobial Use Guideline
<35 weeks prematurity, i ici i ot

|. Blaod: CBC wi diff, cul ture, AST/ALT, procalcitonin, POCT glucose, (HSV PCRY)

Discharge Criteria:

Infant is stable, well appearing, and tolerating feeds well

* . Blood culture (which is continuously monitored) negative at 24 hours.
. Urine and CSF cultures (if obtained) negative after at least 24 hours of incubation. Must call lab tech to check culture plates as these are manually inspected only

once daily.

HSV studies negative (if obtained). Of note, HSV whole blood PCR may not result prior to discharge; determine plan for follow up of any pending lab results.

;‘I.U 1TV dylIl I}J-LUI [IS) U;- LUlILCl ]

No persistent fever

Family understands discharge instructions and ongoing infant needs

Follow-up provider identified; discharge plan and close follow-up arranged

Diagnosis Not Confirmed but Patient Improving
If the patient is improving, consider discharge if the neonate is stable, well-appearing, tolerating feeds well,

and cultures are negative at 24 hours.
Note: blood cultures are continuously monitored, and should be negative at 24 hours.
Urine and CSF cultures (if they were obtained), should be negative after at least 24 hours of incubation.

These are manually inspected only once a day, so providers must call the lab tech to check on these
culture plates!

HSV whole blood PCR may not result prior to discharge, so plans to follow up the pending results should
be made.
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REPLACE CLINICAL
JUDGMENT.

. . . o « . . usion Criteria: Neorate 0-28 days old and 235 weeks gestation with rectal temp238.0° C/100.4° F {at home, PCP, or in ED} TRisk factors for HSV
Admit to Pediatric H osp ital Medicine Service OR <30 0/56.8 F tht s perdtentecturentorwith sy ciical concern Py
Exclusion Qriteria: Currently admi tred to NICU {refer to the NICU Sepsis Evaluation and Antimiaobial Use Guideline}, ol ant

<3 i ici prior antibiotics

See Appendix A for Neonatal Infection\
Treatment Considerations
Consult Infectious Disease if concem for

Yes—P meningitis, bacteremia, HSV, UTI with Multi-
\ Drug Resistant (MDR) organism, UTI with

Diagnosis
confirmed?

complications

o Consult Ophthalmology if any of the HSV
PCR tests are positive v

Diagnosis Confirmed

If the patient has a diagnosis that is confirmed, a new appendix has been added for additional
antimicrobial treatment considerations.

Consult Infectious Diseases if there is a concern for meningitis, bacteremia, HSV, UTI with MDR organism,
or UTI with complications as they can help with additional work up and guide specific therapy. In addition,
ID will be available for follow up at the time of discharge.

Consult Ophthalmology if any of the HSV PCR tests become positive to assess for ocular involvement.
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Fever and Sepsis Evaluation in the Neonate (0-28 days) AND DOES NOT
REPLACE CLINICAL

Appendix A: Neonatal infection Treatment Considerations JUDGMENT.

Neonatal Infection Treatment Considerations (0-28 days)

Consult Infectious Diseases if concern for meningitis, bacteremia, HSV, UTI with Multi-Drug
Resistant (MDR) organism, or UTI with complications

£21 day old:

Appendix A: Neonatal infection Treatment Considerations

E end ix A Neonatal Infection Treatment Considerations (0-28 days)

Consult Infectious Diseases if concern for meningitis, bacteremia, HSV, UTI with Multi-Drug
Resistant (MDR) organism, or UTI with complications

Consulting Infectious Diseases

o If well-appearing and concern for UTI only:
o LeTIraxone 1v/Ivi DU mgrkg/aay aiv gzanr

o If urine culture grows Enterococcus: change to ampicillin 100 mg/kg/day div q6hr
Re m e m be r to CO n S u |t o Adjust antibiotics according to sensitivities of organism
. . . o Treatment duration considerations:
I nfeCtIOUS D ISeaSGS |f needed . = Mild pyelonephritis with rapid response to antibiotics: 7 days

= Severe pyelonephritis with delayed response to antibiotics: 10 days
= Pyelonephritis complicated by intrarenal or perinephric abscess: at least
14 days, to be followed by Infectious Diseases
e If LP is obtained and suggestive of bacterial meningitis:

ID can assist with further
management and tailoring o Start all 3ar_1t_irpicrobials below: _

. . . . Amplcnll_n_IV/IM 300 mg/kg/day div g6hr and
antimicrobial therapy. L

lll-appearing 22-28 day old:

e If gram negative bacterial meningitis is proven:
o In addition to ampicillin, ceftriaxone and acyclovir, add gentamicin 4 mg/kg/day div
q24hr

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD

LAST UPDATED: 11.17.23

®_ Connecticut
“=®Childrens
©2019 Connecticut Children's Medical Center. All rights reserved
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Appendix A

Neonatal Infection Treatment Considerations (0-28 days)

<21 day old with CSF
suggestive of bacterial <21 day old:

meningitis _ , _ o
e |f CSF is suggestive of bacterial meningitis:

o In addition to ampicillin, gentamicin and acyclovir, add ceftazidime IV:

Consult Infectious Diseases if concern for meningitis, bacteremia, HSV, UTI with Multi-Drug

« |If CSF is suggestive of = 150 mg/kg/day div g8hr
b acte ri aI men | n g ItIS = Note: if patient is less than 2000 g in weight, Infectious Diseases to help direct
o ’ dosing
CeftaZ|d|me ShOU|d be added o If gentamicin is expected to be used for >72 hours, follow pharmacist protocol for
to ampicillin, gentamicin and monitoring
aCyC| OVI r’ to b road e n g ra m o Adjust antibiotics according to sensitivities of organism
H o Treatment duration considerations:
neg atlve Cove rage . -t Mitld pyetlonephritis WitL rapid response to antibiotics: 7 days
= Severe pyelonephritis with delayed response to antibiotics: 10 days
Rem e m be r to CO n Su It . Pyelonei%ritis c?)m;licat;d by ir}:traren:I or petrinepthrictabscess: ;/t least
. . . . 14 days, to be .followed by !nfectioys Piseases
Infectious Diseases to help g e

= Ampicillin IV/IM 300 mg/kg/day div g6hr and
= Gentamicin 4 mg/kg/day div q24hr and
= Ceftriaxone IV/IM 100 mg/kg/day div q12hr

assist with tailoring
management.

lll-appearing 22-28 day old:

e If gram negative bacterial meningitis is proven:
o In addition to ampicillin, ceftriaxone and acyclovir, add gentamicin 4 mg/kg/day div
q24hr

Note: For patients who weigh less
than 2000 g, smaller doses
and/or longer intervals of
ceftazidime may be needed.
Infectious Diseases can assist
with dosing.

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD

[ ] Connecticut
=®Childrens
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CLINICAL PATHWAY: SERVES AS A GUIDE

AND DOES NOT

Fever and Sepsis Evaluation in the Neonate (0-28 days) oA e
Appendix A: Neonatal infection Treatment Considerations JUDGMENT.

Neonatal Infection Treatment Considerations (0-28 days)

Consult Infectious Diseases if concern for meningitis, bacteremia, HSV, UTI with Multi-Drug

Appendix A

<21 day old:

521 day Old Wlth CSF e |f CSF is suggestive of bacterial meningitis:
. . o In addition to ampicillin, gentamicin and acyclovir, add ceftazidime IV:
suggestive of bacterial - 150 mg/kg/day div q8hr R
meni ng S = Note: if patient is less than 2000 g in weight, Infectious Diseases to help direct
Ancinn

—_

If gentamiCin is expected to o If gentamicin is expected to be used for >72 hours, follow pharmacist protocol for
monitoring
be used for >72 hours, then
the pharmacist protocol for o Treatment duration considerations:
. . = Mild pyelonephritis with rapid response to antibiotics: 7 days
mon |to rl ng Shou Id be = Severe pyelonephritis with delayed response to antibiotics: 10 days

= Pyelonephritis complicated by intrarenal or perinephric abscess: at least
f0| Iowed 14 days, to be followed by Infectious Diseases
. e If LP is obtained and suggestive of bacterial meningitis:
o Start all 3 antimicrobials below:
= Ampicillin IV/IM 300 mg/kg/day div g6hr and
= Gentamicin 4 mg/kg/day div q24hr and
= Ceftriaxone IV/IM 100 mg/kg/day div q12hr

lll-appearing 22-28 day old:

e If gram negative bacterial meningitis is proven:
o In addition to ampicillin, ceftriaxone and acyclovir, add gentamicin 4 mg/kg/day div

q24hr

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD [ ] ca\neﬂm
1
“=®Childrens

LAST UPDATED: 11.17.23

©2019 Connecticut Children's Medical Center. Al rights reserverd
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REPLACE CLINICAL

Appendix A: Neonatal infection Treatment Considerations JUDGMENT.

Wel I 'appeari ng 22'28 day OIdS Mocoototinfootion Trootment Concidorationa (020 clay oy
With concern f or U TI on Iy Consult Infectious Diseases if concern for meningitis, bacteremia, HSV, UTI with Multi-Drug

Appendix A

Well-appearing 22-28 day old:

If there is onIy a concern for *If well-appearing and concern for UTI only:

. o Ceftriaxone I1V/IM 50 mg/kg/day div q24hr
UTI, We”'appea”ng 22-28 day If urine culture grows Enterococcus: change to ampicillin 100 mg/kg/day div g6hr

o]
olds can be started on o Adjust antibiotics according to sensitivities of organism
ceftriaxone. o Treatment duration considerations:
: » Mild pyelonephritis with rapid response to antibiotics: 7 days
In the rare case that the urine " SeveFr)Z pyelcﬁlephritis withpdelaygd response to antibiotics):, 10 days
culture grows Enterococcus, = Pyelonephritis complicated by intrarenal or perinephric abscess: at least
antibiotics should be Changed 14 days, to be followed by Infectious Diseases
e |fLP is obtained and suggestive of bacterial meningitis:

o Start all 3 antimicrobials below:

to ampicillin while awaiting
sensitivities. = Ampicillin IV/IM 300 mg/kg/day div g6hr and
Antibiotics should then be = Gentamicin 4 mg/kg/day div q24hr and

= Ceftriaxone IV/IM 100 mg/kg/day div q12hr

adjusted according to the
sensitivities of the organism.

lll-appearing 22-28 day old:

CO”SUlt ID if there iS a COncern o [If gram negative bacterial meningitis is proven:
. . o In addition to ampicillin, ceftriaxone and acyclovir, add gentamicin 4 mg/kg/day div
for MDR organism or there is a e e e

UTI with complications.
Treatment duration depends
on the severity of disease and
clinical response.

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD

[ ] Connecticut
=®Childrens
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REPLACE CLINICAL

Appendix A: Neonatal infection Treatment Considerations JUDGMENT.

Neonatal Infection Treatment Considerations (0-28 days)

A end Ix A Consult Infectious Diseases if concern for meningitis, bacteremia, HSV, UTI with Multi-Drug
Well-appearing 22-28 day old:
We"'appearmg 22-23 day olds e [f well-appearing and concern for UTI only:
with CSF suggestive of o Ceftriaxone IV/IM 50 mg/kg/day div g24hr

o If urine culture grows Enterococcus: change to ampicillin 100 mg/kg/day div q6hr
o Adjust antibiotics according to sensitivities of organism
o Treatment duration considerations:
« |f CSF was obtained and is = Mild pyelonephritis with rapid response to antibiotics: 7 days
initiaIIy Suggestive of bacterial = Severe pyelonephritis with delayed response to antibiotics: 10 days

meningitis, then ampicillin,

bacterial meningitis

= Pyelonephritis complicated by intrarenal or perinephric abscess: at least
14 daye tobofollowed byulnfoctious Dicoacoe

gentamicin, and ceftriaxone * If LP is obtained and suggestive of bacterial meningitis:

should be started. o Startall 3 antimicrobials below:

SN = Ampicillin IV/IM 300 mg/kg/day div géhr and

Genta.rrylcm = adde.d to = Gentamicin 4 mg/kg/day div q24hr and

ampicillin and ceftriaxone to = Ceftriaxone IV/IM 100 mg/kg/day div q12hr

broaden gram negative

cove rag e. lll-appearing 22-28 day old:

e If gram negative bacterial meningitis is proven:

I nfeCtiOUS D iseases ShOUId be o Inziﬁdition to ampicillin, ceftriaxone and acyclovir, add gentamicin 4 mg/kg/day div
. 024hr

consulted to help tailor

therapy.

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD

[ ] Connecticut
=®Childrens
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Appendix A

Neonatal Infection Treatment Considerations (0-28 days)

Consult Infectious Diseases if concern for meningitis, bacteremia, HSV, UTI with Multi-Drug
Resistant (MDR) organism, or UTI with complications

lll-appearing 22-28 day old with

proven gram negative bacterial Sidavold o
men i N g itis " CiF Ilsns:dgtiteiz:vti Zfr':;ztiﬁi:?lgr::tr:rr;gi::tifand acyclovir, add ceftazidime IV:
= 150 mg/kg/day div g8hr
= Note: if patient is less than 2000 g in weight, Infectious Diseases to help
di(e.ct Flosing .
I ||-appeari ng 22—28 day OIdS o Ir;giir:(t)a;ir:lgcm is expected to be used for >72 hours, follow pharmacist protocol for
are already empirically started
on ampicillin and ceftriaxone. lll-appearing 22-28 day old:
If gram .n_eg_atlve pacterlal e If gram negative bacterial meningitis is proven:
menlngltls is confi rmed, o In addition to ampicillin, ceftriaxone and acyclovir, add gentamicin 4 mg/kg/day div g24hr

gentamicin should be added
to ampicillin and ceftriaxone et animicans oo o e

14 days, to be followed by Infectious Diseases

= Ampicillin IV/IM 300 mg/kg/day div g6hr and
= Gentamicin 4 mg/kg/day div q24hr and
= Ceftriaxone IV/IM 100 mg/kg/day div q12hr

(and acyclovir if there is a
concern for HSV infection).

lll-appearing 22-28 day old:

e If gram negative bacterial meningitis is proven:
o In addition to ampicillin, ceftriaxone and acyclovir, add gentamicin 4 mg/kg/day div
q24hr

Note: If gentamicin is expected to
be used for >72 hours, then the
pharmacist protocol for
monitoring should be followed.

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD

[ ] Connecticut
=®Childrens
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Review of Key Points > Childrens

« Standardized work up/management depends on neonatal age, presence of
HSV risk factors, and well or ill-appearing clinical status

* Well-appearing 22-28 day olds may be able to defer an LP if certain clinical
criteria are met

* A new appendix was added to help guide management for certain neonatal
infections

* Infectious Diseases should be consulted if there are concerns for meningitis,

bacteremia, UTI with Multi-Drug Resistant (MDR) organism, or UTI with
complications




®_ Connecticut

Quality Metrics “=®Childrens

* % Patients with pathway order set
* % HSV testing performed as indicated by pathway
* % of patients with appropriate first line antibiotics received, per pathway

* % of patients with normal testing that have antibiotics discontinued within
48-50 hours

* % of patients with CSF studies completed, or not completed, per pathway
 # of ED returns within 72 hours of discharge
* ALOS (inpatient, days)

« Pathway bundle: % patients with antibiotics received, as indicated by
pathway (correct med and correct dosage), % of patients with antibiotic
administration within 2 hours of CSF collection time
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Pathway Contacts Childrens

 Melissa Held, MD

o Connecticut Children’s Infectious Diseases and Immunology

« Grace Hong, APRN

o Connecticut Children’s Infectious Diseases and Immunology

 Anand Sekaran, MD

o Connecticut Children’s Pediatric Hospital Medicine
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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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