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What is a Clinical Pathway? e nngctioat

An evidence-based guideline that decreases unnecessary variation
and helps promote safe, effective, and consistent patient care.
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Objectives of Pathway “="Childrenss

« 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
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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)? 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 P i ans

AAP CPG:
* Risk stratification based on age groups

due to rate/likelihood of bacteremia: : ' meteige
o 8-21 days old o G
o 22-28 days old .
o 29-56 days old " IE

o= B 358 FREE SST LHE TR i 9 0 BEe RIS Si4S  biedsl BalLiEre
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FIGURE 4 Rate of bacteremia by age groupings. * ¥ for trend: £ < _001. Note that the 95% Cls in the
combined 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 communicabon, 20200; and from reference 17,
with detail provided by Matthew Pantell (personal communication, 20200 FYIRG, Febrile
Youmng Infants Research Gollaborative; IMHG, University of Utah/intermountain Healthcara.

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.
]




Background — AAP CPG 2021 P i ans

B 1ol days ald,

For 8-21 days old, AAP recommended:

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

- Initial parenteral antibiotics and =T
observation in house s

¥
Zand HEV

» Potential discharge within 24-36 hours. o

¥
1. Initate parenteral
antimicrobials),

¥

1. Inibate parenteral
antimicrobial[s)%).

Imchading acychawvir(5).
e 2. Diserve in hospital[B)

2. Dbbserve in hospital(& )
¥

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

Treat Infection(7h]. 4 Yes— Pathogen ar source — N discharge hospialized infanti #a) if all culbure

dentfied? results are negatvee at 24 to 36 howrs and HEV
PCR result is negatve: (if sent).
or all under ays old, regardless o
L
rl S k FIBURE 1 Algorithm for 8- to 21-day-old infants. * KAS references are shown in parentheses. ™ Laboratory values of inflammation are considered elevated
at the following levels: (1) procalcitonin =05 ngfml, (2) CRP =20 mgiL, and (3) ANC 4000 to 5200 per mm”. Although we recommend all infants

- . . . in thas age group have a complete sepsis workup, receive parenteral antimicrobial agents, and be monitored in a hospital, knowing IM results
o I t I t I t b t d tan potentially guide ongoing clinical decisions. © Send CSF for cell count, Gram stain, glucose, protein, bacterial culture, and enterovirus PCR (if
n I I a a re n e ra a n I I O I CS a n availableh if pleocytosis is present and during periods of increased local enterovirus prevalence.  HSV should be considerad when thers (s a
. . maternal history of genital H3V lesons or fevers from 4B hours before to 48 hours after delivery and in infants with vesicles, sewzures, hypother:
O b S e rvatl O n I n h O u S e i, mucows membrane uleers, C5F pleocytosis in the absence of a pozitive Gram stain result, leukopenia, thrombocytopenia, or elevated alaning
aminotransferase levels. For further discussion, see the current Red Book. Recommended HSY studies are CSF PCR; HSY surface swabs of the

. . miouth, nasopharynx, conjunctivae, and anus for an HSV culture (if available) or PCR assay; alanine aminotransferase; and blood PCR.
« Potential discharge at 24 hours

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 P i ans

For well-appearing 22-28 days old, AAP

recommended:

« Performing LP if certain inflammatory markers e
were abnormal o

« Adding HSV studies and acyclovir if risk factors el 7
present A

» Ceftriaxone g24 hr if no source of infection found P S

CT Children’s recommends: b e, N

« Obtaining LP for all with consideration of C T e
deferment only if certain clinical criteria met == 4

« Adding HSV studies and acyclovir if risk factors «ETL
present

« Ceftriaxone g24 hr if well appearing and " :
concern for UTI only o< P 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: i

AND DOES NOT

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

JUDGMENT.

Indusion Criteria: Neonate 0-28 days old and 235 weeks gestation with rectal temp 238.0° C/100.4° F (at home, PCP, or in ED) *Risk factors for HSV
OR <36.0° C/96.8° Fthat is persistent/recurrent or with any dinical concern (any of the following)
Exclusion Criteria: Currently admitted to NICU (refer to the NICU Sepsis jon and Antimicrobial L i « ll-appearinginfant
<35 weeks prematurity, immunodeficiency, prior antibiotics (including
v hypothermia, severe
Diagnostic Tests respiratory distress)

e Seizure history
«  Conjunctivitis
*  Vesicles on skin

«  Blood: CBC w diff, culture, AST/ALT, procalcitonin, POCT glucose, (HSV PCR*)
e CSF:cell count, glucose, protein, gram stain, culture, (HSV PCR*)
o Drawand hold at least 1 mLfor CSF meningitis/encephalitis BioFire panel

o Save extra for additional studies, if needed ::::é:,:::ers
o Ifinitial CSF studies suggest infection: edd on CSF Meningitis/Encephalitis BioFire Panel «  Hepatosplenomegaly
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/ . 2 AST or ALT
ALT, no leukopenia or thrombocytopenia, no concern for HSV* o Thrombocytopenia
e Urine (cath): UA, culture e Leukopenia
e *HSVPCRtests (not antibodies): e CSFpleocytosis with
° ?hould be sent for al patients < 21 days, or patients l ing at any age, or well-appearing 22-28 year olds with HSV risk negative CSF gram
actors: >
- HSV PCR on blood and CSF . Isrt::'stitial
= HSVPCRof surfaces (use 1 swab for HSV PCR and swab in this order: conjunctiva, mouth, nasopharynx, rectum). If pneumonitis
. . 5 . vesicles present, also send swab of veside base. e Post-natal HSV
This is the Fever and Sepsis in the Neonate (0-28 days e
. " *  Maternalrisk factors
Consider adding: (primary HSV

e Ifpersistent watery stools: Stool BioFire infection, matemal

. .
C | I n I Ca I I a t h Wa e Ifrespiratory signs: Chest X-ray; COVID-19/flu/RSV PCR (if negative, can consider sending respiratory BioFire at the discretion of genital lesions at
the provider if the results will alter management); place on Droplet Precautions

delivery)

‘Well-appearing

**|ll-appearing

<21 dayold 22-28 day old 2228 day old
We will b iewi h com t in the followi
€ WIll be reviewing eacn co onent in the 10llowin ————r 2o s e e T e o DT
g p g E—”%’W“ o IfLPis deferred: and/or meningitis based on dinical examination
- e Aty © Do not start antibiotics unless UA is + Obtainan P and start antibiotics
S I I d e S o If<7 daysold: 300 mg/kg/day div g8hr consistent with UTI; observe clinically if | |® Ibe_7 t_zn_no: be ubfalned (oris delayed), do not delay_ -
o o If>7days old: 300 mg/kg/day div g6hr stable antibiotics. If possible, send blood culture before antibictics.
+  Gentamicin IV for infants aged 235 wks: *  !fwelkappearing and concern for UTI only: - Dwpiic Antimicrobial Therpy
o 4mgkg/daydiva2ahr (no genlarr‘\icin o Ceftriaxone V/IM: 50 mg/kg/day div . Ampi_allln 1IV/IM 300 mg/kg/davdlv.qﬁhrind
levels will be needed if expected use is q24hr . Ceftriaxone IV/IM 100 rv!g/l;g/daydlvqlzhr
<72 hours) e Ifconcern for HSV infection': *  Ifconcern for HSV Infection’; )
e Acyclovir IV 60 mg/kg/day div q8hr o ensure HSV studies* sent and o ensure HSV studies* sent and add Acydovir IV 20 mg/
add Acydovir IV 60 mg/kg/day div q8hr kg/dose q8hr

v

Admit to Pediatric Hospital Medicine Service

See Appendix A for Neonatal Infection

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

olds:
*  IfCSFnot suggestive of bacterial
‘meningitis: reduce ampicillin dose to 200
mg/kg/day

Consult Infectious Diseaseif concem for
meningitis, bacteremia, HSV, UTI with Multi-
Drug Resistant (MDR) organism, UTI with
complications

Consult Ophthalmology if any of the HSV
P(R tests are positive

Diagnosis
[N confirmed?,
\Well-appearing 22-28 day olds:

e Continue above management

Further evaluation and
treatment per inpatient team
and consider Infectious
Diseases consult

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.

No new symptoms of concern

No persistent fever

Family understands discharge instructions and ongoing infant needs

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

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

®_C .
<P Childrens

LAST UPDATED: 12.13.24

©2019 Connecticut Children’s Medical Center. All rights reserved.



CLINICAL PATHWAY: e
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° Fthat 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

DT T IO ST eSS T T SO T exam/ mucous
o Save extrafor additional studies, if needed membrane ulcers
o Ifinitial CSF studies suggest infection: add on CSF Meningitis/Encephalitis BioFire Panel «  Hepatosplenomegaly
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/ . N ZST D:) ALT meg
ALT, no leukopenia or thrombocytopenia, no concern for HSV* o Thrombocytopenia
e Urine (cath): UA, culture *  Leukopenia *
*  *HSVPCRtests (not antibodies): e CSF plzcvtosis with
. . . : o ?ar::ﬁlr‘: be sent for allpatients < 21 days, or patents at any age, or well-appearing 22-28 year olds with HSV risk negative CSF gram
Inclusion Criteria: |
HSV PCR of surfaces (use 1 swab for HSV PCR and swab in this order: conjunctiva, mouth, nasopharynx, rectum). If pneumonitis
. . L vesicles present, also send swab of veside base. e Post-natal HSV
» This pathway is specifically for the neonate aged 0-28 days e e
Consider acing: *  Maternalrisk factors
" rimary HSV
. . . e Ifpersistent watery stools: Stool BioFire ::feqi:: matemal
e Ifrespiratory signs: Chest X-ray; COVID-19/flu/RSV PCR (if negative, can consider sending respiratory BioFire at the discretion of genital Ie’sions at
O W O p re S e n S WI ee r, O r p rS e n S U V I y () ( % I I l I E i the provider if the results will alter management); place on Droplet Precautions delivery)

that is persistent/recurrent or with any clinical concern

T
Well-appearing’ **|ll-appearing
‘s 21 dayold ‘uqs dayold “u-n dayold

‘

“Risk factor for infecti GBS+ hx, lat term R —
I r r I n I n X r r Empiric Antimicrobial Ther: **lll-appearing patients indude those with concern for bacteremia
S aclo O eclio e. g ") ) ale p ele ) B e ETor o IfLPis deferred: and/or meningitis based on dinical examination
. s . e Aty o Donotstart antibiotics unless UAls | [+  Obtainan LP and start antibiotics
" o 757 days ok 300 mgkg/day dhvgsh consistent with UT; observe clnically f | [+ IfLP cannot be obtained (or s delayed), do not delay
daltered acuvity or reeding) was removea 1o allow 1or tne 17 darslt 00 el o i it e e e b aes e .
. Centamich Iy for ir],famts";gg/adg/zsasywZfz " ||+ twelkappearing and concern for UTi only: . Empirc Antimicrobial Therapy
Ehl . . o el oy by AT 110 Eovtaicin o Ceftriasone IV/IM: 50 me/kg/dayd | [+ Ampicilin IV/IM 300 mg/kg/day divq6hr and
levels will be needed if expected use is q24hr . Ceftriaxone IV/IM 100 rv!g/l;g/daydlvqlzhr
patnway (0 be utllize asSed on current cliniCal status vl « conarmlorV nfecor's - fconcernfo SV njecton .
. Acydlovir IV 60 day div q8h o ensure HSV studies* sent and o ensure HSV studies* sent and add Acydovir IV 20 mg/
cyclovir IV 60 me/kg/day div qshr add Acydovir IV 60 me/kg/day div gghr kg/dose qghr

v

| Admit to Pediatric Hospital Medicine Service |

Exclusion Criteria: T

See Appendix A for Neonatal Infection
Treatment Considerations

olds:
If CSF not suggestive of bacterial

* No new changes for 2023 gt

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

Consult Infectious Diseaseif concem for
meningitis, bacteremia, HSV, UTI with Multi-
Drug Resistant (MDR) organism, UTI with
complications

Consult Ophthalmology if any of the HSV
P(R tests are positive

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

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.
No new symptoms of concern

No persistent fever

Family understands discharge instructions and ongoing infant needs
Follow-up provider identified; discharge plan and close follow-up arranged

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD @ Connecticut
€=®Childrens
LAST UPDATED: 12.13.24 I

©2019 Connecticut Children’s Medical Center. All rights reserved.




THIS PATHWAY
SERVES AS A GUIDE

0 AND DOES NOT
= = c U e d c U < 10 dlC . D (Ud REPLACE CLINICAL

JUDGMENT.
Inclusion Criteria: Neonate 0-28 days old and 235 weeks gestation with rectal temp =38.0° 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

*Risk factors for HSV

Exclusion Criteria: Currently admitted to NICU (refer to the NICU Sepsis Evaluation and Antimicrobial Use Guideline), i (e ofthe forous)
<35 weeks prematurity, immunodeficiency, prior antibiotics potecnis, severe
D emotie Tt re?piratm.'ydistrss)

* «_Blood: CBC w diff, culture, AST/ALT, procalcitonin, POCT glucose, (HSV PCR*) y ie”f"e history

*  Vesicles on skin

Diagnostic Tests emorans s
e  Blood: CBC w diff, culture, AST/ALT, procalcitonin, POCT glucose, (HSV PCR*) vt
e CSF:cell count, glucose, protein, gram stain, culture, (HSV PCR*) EESX:W
o Draw and hold at least 1 mLfor CSF meningitis/encephalitis BioFire panel negative CSF gram
o  Save extrafor additional studies, if needed | oo
o Ifinitial CSF studies suggest infection: add on CSF Meningitis/Encephalitis BioFire Panel o
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/ |\ ° ?ﬂ"TS'H:T::I
ALT, no leukopenia or thrombocytopenia, no concern for HSV* 33;’3;';7'5‘””‘

. Urine (cath): UA, culture

The pathway,s IayOUt . *HSV PCR tests (not antibodies):

i-appearing
|-28 day old

- I 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
h as bee nre d esi g n ed factors™: Cecdoninicrramnaton
for ease of use. = HSVPCRon blood and CSF
= 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  Placeon Contact Precautions i

[T

Consider adding:

. 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 = Hv, VTt Ml

T COnSuTT if any of the HSV
PCRTESts are positive

dix A for Neonatal Infection
tment Considerations

[ lecontinue above |

Further evaluation and
treatment per inpatie

**1ll-appearing
22-28 day old

*Well-appearing
22-28 day old

Infant is’ 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.
No new symptoms of concern

No persistent fever

Family understands discharge instructions and ongoing infant needs
Follow-up provider identified; discharge plan and close follow-up arranged

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD [ ] Connecticut
€=®Childrens
LAST UPDATED: 12.13.24 I

©2019 Connecticut Children’s Medical Center. All rights reserved.
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Diagnostic Tests
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. This
includes 1 mL for the
CSF meningitis
BioFire panel

If initial studies
suggest an infection,
this panel should be
run.

CLINICAL PATHWAY: ik
o - - - = o o AND DO NO

fo Ifinitial CSF studies suggest infection: add on CSF Meningitis/Encephalitis BioFire Panel

Consider adding:

_ = = = e = |i|‘|

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  Drawand hold at least 1 mLfor CSF meningitis/encephalitis BioFire panel
o Save extra for additional studies, if needed

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

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

*  Consult Infectious Diseaseif concer for
meningitis, bacteremia, HSV, UTI with Multi-
Drug Resistant (MDR) organism, UTI with
complications

. Consult Ophthalmology if any of the HSV

P(R tests are positive

@

e IfCSFnot suggestive of bacterial
meningitis: reduce ampicillin dose to 200 le-No Diagnosis Ye
mg/kg/day confirmed?

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

Further evaluation and
treatment per inpatient team
and consider Infectious
Diseases consult

Discharge Criteria:

«  Infantis 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.

. No new symptoms of concern

«  No persistent fever

. Family understands discharge instructions and ongoing infant needs

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

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD [ ] Connecticut
€=®Childrens
LAST UPDATED: 12.13.24 I

©2019 Connecticut Children’s Medical Center. All rights reserved.




CLINICAL PATHWAY:
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'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)

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 Drawand hold at least 1 mLfor CSF meningitis/encephalitis BioFire panel
o) Save extra for additional studies, if needed
o Ifinitial CSF studies suggest infection: add on CSF Meningitis/Encephalitis BioFire Panel
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 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

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

E CLINICAL
INT.

Herpes Simplex Virus (HSV)
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.

This studies should
be nasopharyngeal
collections for optimal
results.

A

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

e L INICAL

CLINICAL PATHWAY:

Eavar and Qancic Evaliiatinn in tha Nlannata IN_22 Aawve)

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  Drawand hold at least 1 mLfor CSF meningitis/encephalitis BioFire panel
o Save extra for additional studies, if needed
o Ifinitial CSF studies suggest infection: add on CSF Meningitis/Encephalitis BioFire Panel
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 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

[e IfCSFnot suggestive of bacterial | [ e concult Infartiom Nikasca i roncam for |

meningitis, bacteremia, HSV, UTI with Multi-
Drug Resistant (MDR) organism, UTI with
complications
. Consult Ophthalmology if any of the HSV
P(R tests are positive

mehgay

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

Further evaluation and
treatment per inpatient team
and consider Infectious
Diseases consult

«  Infantis 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.

. No new symptoms of concern

«  No persistent fever

. Family understands discharge instructions and ongoing infant needs

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

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD
LAST UPDATED: 12.13.24

©2019 Connecticut Children’s Medical Center. All rights reserved.
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CLINICAL PATHWAY: i

AND DOES NOT

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

JUDGMENT.

Indusion Criteria: Neonate 0-28 days old and 235 weeks gestation with rectal temp 238.0° C/100.4° F (at home, PCP, or in ED) *Risk factors for HSV
OR <36.0° C/96.8° Fthat is persistent/recurrent or with any dinical concern (any of the following)
Exclusion Criteria: Currently admitted to NICU (refer to the NICU Sepsis jon and Antimicrobial L i o lll-appearinginfant
<35 weeks prematurity, immunodeficiency, prior antibiotics (including
v hypothermia, severe
Diagnostic Tests respiratory distress)
«  Blood: CBC w diff, culture, AST/ALT, procalcitonin, POCT glucose, (HSV PCR®) o e history
e CSF: cell count, glucose, protein, gram stain, culture, (HSV PCR¥) N vgs;d e on skin
o Drawand hold at least 1 mLfor CSF meningitis/encephalitis BioFire panel exam/ mucous
Save extra for additional studies, if needed
membrane ulcers

o
o Ifinitial CSF studies suggest infection: add on CSF Meningitis/Encephalitis BioFire Panel

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

Hepatosplenomegaly
1 ALT

The pathway then
divides into empiric

**1ll-appearing
22-28 day old

swab for HSV PCR and swab in this order: conjunctiva, mouth, nasopharynx, r¢
b of veside base.

Well-appearing
2-28 day old

‘atery stools: Stool BioFire

e Ifrespiratory 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

T

<21 dayold

N

management based on
age and appearance.

in eMatemal
genital lesions at
delivery)

**|ll-appearing

‘Well-appearing

<21 dayold 22-28 dayold 22-28 dayold
Empiric Antimicrobial Therapy **|ll-appearing patients include those with concern for bacteremia|
E—”%’W“ o [fLPis deferred: and/or meningitis based on dinical examination
e Ampicillin IV e - © Do not start antibiotics unless UA is *  ObtainanlPand start antibi.u(i:s
o If<7 days old: 300 mg/kg/day div q8hr consistent with UTI; observe clinically if | |® |fu_7 _mn_nrx be ubfamed (oris delayed), do not delay_ -
" stable antibiotics. If possible, send blood culture before antibiotics.
o 1f>7days old: 300 mg/ke/day dv aBhr | |, e aring and concern for UTI only: Empiric Antimicrobial Therapy

e Gentamicin IV for infants aged 235 wks:

O Ceftriaxone IV/IM: 50 mg/kg/day div

o 4mg/kg/day div g24hr (no gentamicin q24hr

levels will be needed if expected use is . Ifconcern for HSV infection’:

e ero o ehe/day div g o ensure HSV studies* sent and
cyclovir m ay dv ashr add Acydovir IV 60 mg/kg/day div q8hr

o Ampidillin IV/IM 300 mg/kg/day div q6hr and
e Ceftriaxone IV/IM 100 mg/kg/day div q12hr
e Ifconcern for HSV Infection’:
o ensure HSV studies* sent and add Acydovir IV 20 mg/
kg/dose q8hr

I
v

Admit to Pediatric Hospital Medicine Service

<21 day old and ill-appearing 22-28 day
olds:
*  IfCSFnot suggestive of bacterial
‘meningitis: reduce ampicillin dose to 200
mg/kg/day

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

e Continue above management

Further evaluation and
treatment per inpatient team
and consider Infectious
Diseases consult

See Appendix A for Neonatal Infection
Treatment Considerations

Consult Infectious Diseaseif concem for
meningitis, bacteremia, HSV, UTI with Multi-
Drug Resistant (MDR) organism, UTI with
complications

Consult Ophthalmology if any of the HSV
P(R tests are positive

Discharge Criteria:

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

once daily.

No new symptoms of concern

No persistent fever

Family understands discharge instructions and ongoing infant needs
Follow-up provider identified; discharge plan and close follow-up arranged

. 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

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.

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

LAST UPDATED: 12.13.24

©2019 Connecticut Children’s Medical Center. All rights reserved.
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CLINICAL PATHWAY: Y .
Fever and Sepsis Evaluation in the Neonate (0-28 days)

AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Indusion Criteria: Neonate 0-28 days old and 235 weeks gestanon with rectal t emp 380 C/100.4° F (at home, PCP, or in ED) *Risk factors for HSV

on <36.0° C/96.8° Fthat is pers (any of the following)

Exclusion Criteria: Currently admitted to NICU (re ne), e lll-appearinginfant
(including

hypothermia, severe
respiratory distress)

rafora
Ifi il CSF studie
o Consider deferring CSF for ). , no elevation in : ',‘;\ Z;::IKE? meg W
< ALT, no leukopenia or thrombocyto Thrombocytop
- a !l o e Urine (cath): UA, culture Leukopenia
®  *HSVPCRtests (not antibodies): o CSFpleocytosis with
o Should be sent for all patients < 21 days, or patients i ‘at any age, or well-appearing 22-28 year olds with HSV risk N
e negative CSF gram

= HSVPCRon blood and CSE stain

» All patients <21 days old (ill or well-
appearing) should start empiric therapy that (start all 3 below)
includes ampicillin and gentamicin for e  Ampidillin IV
bacterial coverage, and acyclovir for HSV o  If<7 daysold: 300 mg/kg/day div g8hr
HeiiEllel=. 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

!

Discharge Criteria:

«  Infantis stable, well appearing, and tolerating feeds weII
«  Blood culture (wh ch is continuously monitored) negative at 24 hours.
Urineal F cultures (if obtained) negative after at leas 24 hours of incubation. Must call lab tech to check culture plates as these are manually inspected only

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

. Fmty understands discharge instructions and ong eds
+  Follow-up provider identified; discharge plan ddasefdlow up arranged

€=®Childrens




CLINICAL PATHWAY: ;ESVE,;T:%,V:EUIDE
Fever and Sepsis Evaluation in the Neonate (0-28 days) | rerucecun

REPLACE CLINICAL
JUDGMENT.

Indusion Criteria: Neonate 0-28 days old and 235 weeks gestation with rectal temp 238.0° C/100.4° F (at home, PCP, or in ED) *Risk factors for HSV
OR <36.0° C/96.8° Fthat is persistent/recurrent or with an yd Imncem {any oft he[ollow: 9)
Exclusion Criteria: Currently admitted to NICU (refer to the NICU Sepsis d jal L i lll-appearing infant

<35 weeks prematurity, immunodeficiency, prior ai mb iotics (including
v

hypothermia, severe
Diagnostic Tests . ;es" t:"ystgr‘; ess)

e Vesicl h‘n
exam/ mucous
membrane ulcers

e Hepatosplenomegaly

. /N AST or ALT

lll appearing 22-28 day old ' g M

¥ . **III-appearmg

gg/mL, no elevation in AST/

*  Urine (cath! g
*  Leukopenia
© R, 22-28 day old S
r N CSF pleocytosis with
. . . o ?:::tlill.:e sent for ay o g 22-28 year olds with HSV risk negative CSF gram
lll-appearing 22-28 day olds include patients —
= HSVPCRof surfaces (use 1 swab fo #fEr: conjunctiva, mouth, nasopharynx, rectum). If pneumoniti
vesicles present, also send swab of veside D Post-natal HSV
ontact

with a concern for bacteremia and/or o el
meningitis on clinical examination. **Ill-appearing patients include those with concern for bacteremia
All ill-appearing patients should have an LP and/or meningitis based on clinical examination

and be started on antibiotics ° Obtain an LP and start antibiotics

. NOTE: if an LP cannot be obtained or o If LP cannot be obtained (or is delayed), do not delay
! antibiotics. If possible, send blood culture before antibiotics.

Empiric Antimicrobial Therapy

*  Maternalrisk factors

is delayed, do not delay antibiotics!

This is imperative! e  Ampicillin IV/IM 300 mg/kg/day div g6hr and

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

Empiric antimicrobial therapy in this group e Ifconcern for HSV Infection:

includes both ampicillin and ceftriaxone. o ensure HSV studies* sent and add Acyclovir IV 20 mg/

If there is a concern for HSV infection, kg/dose q8hr

v

Discharge Criteria:

studies should be sent and acyclovir should
be started.

. 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.

. No new symptoms of concern

«  No persistent fever

. Family understands discharge instructions and ongoing infant needs

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

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

'.'ch.ldrens




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: VRS AS AGUIDE
Fever and Sepsis Evaluation in the Neonate (0-28 days) | kericectinica

Indusion Criteria: Neonate 0-28 days old and 235 on with rectal temp 238.0° C/100.4° F (at home, PCP, or in ED) *Risk factors for HSV
OR <36.0° C/96.8° Fthat it ofthe followin,
Exclusion Criteria: Currently admitted to

e Blood: CBC w diff, culture, AST/ALT, progg

- sumnmzz~ Well-appearing
22-28 day old

=  HSVPCRon blood and CSF
= HSVPCRof surfaces (use 1 swab for HSV PCR and swab in this oNffer: conjunctiva, mouth, nasopharynx, rectum). If

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 UT| 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

Discharge Criteria:

e instructions and ongoing infant needs
ed; discharge plan and close follow-up arranged

®_ Connecti
> childrens




<21 dayold

CLINICAL PATHWAY:

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

THIS PATHWAY
SERVES AS A GUIDE

AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Well-appearing
22-28 day old

indusion Criterfa: Neonate 0-28 days old and emp 238.0° C/100.4 F (at home, PCP, or in £D) Risk factors for HSV

OR <36.0° C/¢ * %k . inical concern (any of the following)

Exclusion Criteria: Current: [} -appearing timicrobial Use Guideline), o lll-appearinginfant
(including

hypothermia, severe

22-28 day old

e Blood: CBC w diff, culture, AST/ALT, procalcitonin, P
e CSF: cell count, glucose, protein, gram stain, culture, (HSV Pl
Drawand bold at leact 1 ml for CSE meningitic/s b

i BigFire panel

respiratory distress)
o Seizure history
«  Conjunctivitis
*  Vesicles on skin

Empiric Antimicrobial Therapy
(start all 3 below)

Ampicillin IV

o  If<7 daysold: 300 mg/kg/day div q8hr

o  If>7 daysold: 300 mg/kg/day div g6hr

Gentamicin IV for infants aged =35 wks:

o 4 mg/kg/day div g24hr (no gentamicin
levels will be needed if expected use is
<72 hours)

Acyclovir IV 60 mg/kg/day div g8hr

Empiric Antimicrobial Therapy

IfLP is deferred:

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

If well-appearing and concern for UTI only:

o  Ceftriaxone IV/IM: 50 mg/kg/day div
q24hr

If concern for HSV infection’:

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

and/or meningitis based on clinical examination
Obtain an LP and start antibiotics
. If LP cannot be obtained (or is delayed), do not delay

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:

kg/dose q8hr

**Ill-appearing patients include those with concern for bacteremia | ;e veers

antibiotics. If possible, send blood culture before antibiotics.

exam/ mucous

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, matemal
genital lesions at
delivery)

he
o  ensure HSV studies* sent and add Acyclovir IV 20 mg/ >

fuith concern for bacteremia
inical examination

. Ampicillin IV - . . o . i i
‘ ‘ e c&:mﬂtwnh UTI observe dlinicallyif | |*  IfLP cannot be obtained (or is delayed), do not delay
G TF>7daysold: 300m

All patients should be admitted to the Pediatric Hospital

*  Ifwell-appearing and concern for UT/ only:

v

o 4 mg/kg/day div qZAh}(m gentamicin O Ceftriaxone V/IM: 50 mg/kg/day div

Admit to Pediatric Hospital Medicine Service

60 mg/kg/day div gi 1 add Acydovir IV 60 mg/kg/day div g8hr

antibiotics. If possible, send blood culture before antibictics.
Empiric Antimicrobial Therapy
Ampicillin IV/IM 300 mg/kg/day div g6hr and

il be needed if ed ; q24hr . Ceftriaxone IV/IM 100 mg/kg/day div q12hr
Wil be needed if exj icted use s | |y i¢concern for HSV infection' o Ifconcern for HsV Infection’:
) o ensure HSV studies* sent and o ensure HSV studies* sent and add Acydovir IV 20 mg/

kg/dose q8hr

\ I
v

Medicine Service.

Admit to Pediatric Hospital Medicine Service

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

See Appendix A for Neonatal Infection

Treatment Considerations

Consult Infectious Diseaseif concem for
meningitis, bacteremia, HSV, UTI with Multi-
Drug Resistant (MDR) organism, UTI with
complications

Consult Ophthalmology if any of the HSV
P(R tests are positive

No new symptoms of concern

No persistent fever

Family understands discharge instructions and ongoing infant needs
Follow-up provider identified; discharge plan and close follow-up arranged

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

oF to discharge; determine plan for follow up of any pending lab results.

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD [ ] Connecticut
€=®Childrens
LAST UPDATED: 12.13.24 I

©2019 Connecticut Children’s Medical Center. All rights reserved.



CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE

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

JUDGMENT.

Tndlusion Criteria: Neonate 0-28 days old and 335 weeks gestation with rectal temp 338.0° C/100.4° F (at home, PCP, or n ED) "Risk factorsfor HSV
. . . OR <36.0° C/96.8° Fthat is persistent/recurrent or with any dinical concern (any of the following)
Exclusion riteria: Currently admitted to NICU (refer to the NICU Sepsis jon and Antimicrobial «  ll-appearinginfant
D I ! l n os I s C o nfl rm e d <35 weeks prematurity, immunodeficiency, prior antibiotics (including
v

hypothermia, severe

Diagnostic Tests | respiratory distress)
e Blood: CBC w diff, culture, AST;

e CSF: cell count, glucose, proteir|

o Drawand hold at least 11}

- seenwaiend  Admit to Pediatric Hospital Medicine Service
o ConskierdeferrinqcsF ,ﬁ

If the diagnosis is not confirmed...

e Urine (cath): UA. culture
Io "HSV PCR tests (not antibodies):

_ < — ——
For those <21 day old or ill- < 21 dayold and I(l)lI:sp-pearlng 22-28 day 15 o i e canrcts, et e .
appearing 22-28 day olds, if CSF is

° If CSF not suggestive of bacterial - — )
not Suggestive of bacterial meningitis: reduce ampicillin dose to 200 "i"‘;’;\"l“’“"'”““ Diagnosis

. agn n - = u k d ell-aprilg f d? *1ll-appearing
meningitis, then ampicillin dosing me/kg/day me
can be reduced as dosing for Well-appearing 22-28 day olds: —

meningitis is not required. o Continue above management

If well-appearing and concern for UTI only:

T o Ceftriaxone V/IM: 50 mg/kg/day div
. levels will be needed if expected use is a24hr P

<72 hours) = Ifmwmfwl'svmf@ﬁ"' o ensure HSV studies* sent and add Acydovir IV 20 mg/
For those that are well-appearing . B | I e

[ I ]
v
22-28 day olds, management E—
ShOu Id Conti n ue aS previously Szldayoldandill-:ppearirsZZ-ZBday
olds:

*  IfCSFnot suggestive of bacterial
- meningitis: reduce ampicillin dose to 200 Diagnosis
outlined cimes
.

Leukopenia

e CSFpleocytosis with
negative CSF gram
stain

. Interstitial
pneumonitis

*  Post-natal HSV
contact

*  Maternalrisk factors
(primary HSV

s il ing at any age, or well ing 22-2§ year olds with HSV risk

infection, matemal
genital lesions at
delivery)

f-appearing patients include those with concern for bacteremia|
and/or meningitis based on dinical examination
. Obtain an LP and start antibiotics
*  IfLP cannot be obtained (or is delayed), do not delay
antibiotics. If possible, send blood culture before antibictics.
Empiric Antimicrobial Therapy
o Ampicillin IV/IM 300 mg/kg/day div q6hr and
e Ceftriaxone IV/IM 100 mg/kg/day div q12hr
e Ifconcern for HSV Infection’:

See Appendix A for Neonatal Infection
Treatment Considerations

Consult Infectious Diseaseif concem for
meningitis, bacteremia, HSV, UTI with Multi-
Drug Resistant (MDR) organism, UTI with
complications

Consult Ophthalmology if any of the HSV
P(R tests are positive

makgday 4No

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

Further evaluation and
treatment per inpatient team
and consider Infectious
Diseases consult

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.
No new symptoms of concern

No persistent fever

Family understands discharge instructions and ongoing infant needs
Follow-up provider identified; discharge plan and close follow-up arranged

CONTACTS: MELISSA HELD, MD | GRACE HONG, APRN | ANAND SEKARAN, MD [ ] Connecticut
€=®Childrens
LAST UPDATED: 12.13.24 I

©2019 Connecticut Children’s Medical Center. All rights reserved.




CLINICAL PATHWAY: i

AND DOES NOT

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

JUDGMENT.

*Risk factors for HSV
(any of the following)
.

OR <36.0° C/96.8° Fthat is persistent/recurrent or with any dinical concern
imicrobial L lll-appearing infant

Exclusion Criteria: Currently admitted to NICU (refer to the NICU Sepsis jon and

Cndusinn Criteria: Neonate 0-28 days old and 235 weeks gestation with rectal temp 238.0° C/100.4° F (at home, PCP, or in ED))

<35 weeks prematurity, immunodeficiency, prior antibiotics (including
v hypothermia, severe
respiratory distress)

o Seizure history

«  Conjunctivitis

*  Vesicles on skin
exam/ mucous
membrane ulcers
Hepatosplenomegaly

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

Diagnosis Not Confirmed and o
Patient Not Improving e IfCSF not suggestive of bacterial -

meningitis: reduce ampicillin dose to 200 gl
mg/kg/day tNOK

Diagnosis
confirmed?

If the patient is not clinically

improving’ then further Well-appearing 22-28 day olds: e decren o
e  Continue above management

evaluation and management <= <TmE

(primary’
infection, matemal
genital lesions at
delivery)

should be directed by the Further evaluation and o |, o T e e e s Wi e o b
N Do not start antibiotics unless UA is . Obtain an LP and start antibiotics

o

consistent with UTI; observe clinically if IfLP cannot be obtained (or is delayed), do not delay

able antibiotics. If possible, send blood culture before antibictics.
pearing and concern for UT! only: Empiric Antimicrobial Therapy

T Ceftriaxone IV/IM: 50 mg/kg/day div Ampicillin IV/IM 300 mg/kg/day div g6hr and

treatment per inpatient team No—|

inpatient teams. _ _
and consider Infectious -

q24hr . Ceftriaxone IV/IM 100 mg/kg/day div g12hr
H e Ifconcern for HSV infection': e Ifconcern for HSV Infection’:
D ISeases cons U| t NG o ensure HSV studies* sent and o ensure HSV studies* sent and add Acydovir IV 20 mg/
©  AcydovirIVEOm| add Acydovir IV 60 mg/kg/day div g8hr kg/dose g8hr

[ I ]

v

| Admit to Pediatric Hospital Medicine Service |

Consider consulting Infectious
Diseases. e

olds:
*  IfCSFnot suggestive of bacterial
‘meningitis: reduce ampicillin dose to 200
mg/kg/day

See Appendix A for Neonatal Infection
Treatment Considerations

Consult Infectious Diseaseif concem for
meningitis, bacteremia, HSV, UTI with Multi-
Drug Resistant (MDR) organism, UTI with
complications

Consult Ophthalmology if any of the HSV
P(R tests are positive

[N

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

Further evaluation and
treatment per inpatient team
and consider Infectious
Diseases consult

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.

. No new symptoms of concern

«  No persistent fever

. Family understands discharge instructions and ongoing infant needs

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

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

Childrens

LAST UPDATED: 12.13.24
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

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

Improving? Yes

*Risk factors for HSV
(any of the following)
. 11l nt

Indusion Criteria: Neonate 0-28 days old and 235 weeks gestation with rectal temp 238.0° C/100.4° F (at home, PCP, or in ED)
OR <36.0° C/96.8° Fthat is persistent/recurrent or with any dinical concern
Exclusion Criteria: Currently admitted to NICU (refer to the NICU Sepsis ion and Antimi jal L i
<35 weeks prematurity, immunodeficiency, prior antibiotics
v

| Diagnostic Tests
T T

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.‘I.U 1Hncvvw Dylllpi.UlIl) Uf LulIiccr It

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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SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

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

Exclusion Criteria: Currently admitted to NICU (refer to the NICU Sepsis ion and
<35 weeks pr ity, i ] prior ioti
k2

ion Criteria: 0-28 d: Id and 235 k: i ith | 238.0° C/100.4° F (at he , PCP, or in ED) 3
Admit to Pediatric Hospital Medicine Service [ " e s e e > / e /
imi ial L i . ing infant

: M > 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

e Ifwell-appearing and concern for UTI only:

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: L
Appendix A: Neonatal infection Treatment Considerations

Aend 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 UT| with complications

Consulting Infectious Diseases

o [f well-appearing and concern for UTI only:
o Lerriaxone IV/IVl U mg/kg/aay div gz4nr

o If urine culture grows Enterococcus: change to ampicillin 100 mg/kg/day div gq6hr
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 nfe Ct| O u S D | Seases |f n eed ed . = 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 [f LP is obtained and suggestive of bacterial meningitis:

ID can assist with further

management an d tailorin g o Start all 3 antimicrobials below:
. . . = Ampicillin IV/IM 300 mg/kg/day div g6hr and
= Gentamicin 4 mg/kg/day div q24hr and
a ntl m Icro b I al the ra py' = Ceftriaxone IV/IM 100 mg/kg/day div g12hr

lll-appearing 22-28 day old:

e |f 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 [ ] Connecticut
€=®Childrens
LAST UPDATED: 12.13.24 I

©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 Itl S = Note: if patient is less than 2000 g in weight, Infectious Diseases to help direct
b .
o dosing
CeftaZ|d|me ShOU ld 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:
n eg atlve Cove rag e . ea-t :/Ii’:dd:ya;gne;%r;i:iv;thiaiid response to antibiotics: 7 days
= Severe pyelonephritis with delayed response to antibiotics: 10 days
Re m e m be r to CO n S u It = Pyelonephritis complicated by intrarenal or perinephric abscess: at least
14 days, to be followed by Infectious Di
| nfe Ctiou S D | seases to h el p e IfLP is obtained anzyssug:esetiv(; Zf :actgri; iqce:insgitiss:eases
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 g12hr

assist with tailoring
management.

lll-appearing 22-28 day old:

e |f 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

®_ Connecti
> childrens

©2019 Connecticut Children’s Medical Center. All rights reserved.
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CLINICAL PATHWAY: SERVES AS A GUIDE

AND DOES NOT

Fever and Sepsis Evaluation in the Neonate (0-28 days) D D oAL
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 WS = Note: if patient is less than 2000 g in weight, Infectious Diseases to help direct
Ancinn

—_

. . o If gentamicin is expected to be used for >72 hours, follow pharmacist protocol for
If t ted t
gentamicin is expected to monitoring
be used for >72 hours, then
the pharmacist protocol for I
. . = Mild pyelonephritis with rapid response to antibiotics: 7 days
mon |to rin g S h ou |d be = Severe pyelonephritis with delayed response to antibiotics: 10 days

= Pyelonephritis complicated by intrarenal or perinephric abscess: at least
-I-'Ol Iowed 14 days, to be followed by Infectious Diseases
. e [f 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 g12hr

lll-appearing 22-28 day old:

e |f 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 [ ] Connecticut
€=®Childrens
LAST UPDATED: 12.13.24 I

©2019 Connecticut Children’s Medical Center. All rights reserved.
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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.

We I I 'a p pea ri n g 22 '2 8 d ay O I dS Moonatabinfoction Troatmont Conaidorationa {2 22.days)
Wi t h c o n c e rn f o r U TI o n 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 IV/IM 50 mg/kg/day div q24hr
UTI, We”'appearmg 22-28 day o If urine culture grows Enterococcus: change to ampicillin 100 mg/kg/day div q6hr
olds can be started on o Adjust antibiotics according to sensitivities of organism
o

ceftriaxone. Treatment duration considerations:
. » Mild pyelonephritis with rapid response to antibiotics: 7 days
In the rare case that the urine " SeveFr)Z pyeloelephritis 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

adjusted according to the = Ceftriaxone IV/IM 100 mg/kg/dayrdlvrq12hrrr

sensitivities of the organism.

v v

lll-appearing 22-28 day old:

COﬂSUlt ID If there IS a Concern e |f gram negative bacterial meningitis is proven:

o In addition to ampicillin, ceftriaxone and acyclovir, add gentamicin 4 mg/kg/day div
q24hr

for MDR organism or there is a
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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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)

A e n d Ix A Consult Infectious Diseases if concern for meningitis, bacteremia, HSV, UTI with Multi-Drug
Well-appearing 22-28 day old:
We"'appea”ng 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

M-daye;tobofollowed byinfoctious Dicoaces
gentamicin, and ceftriaxone * If LP is obtained and suggestive of bacterial meningitis:
should be started. o Start all 3 antimicrobials below:

SN = Ampicillin IV/IM 300 mg/kg/day div géhr and
Gentamicin is added 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 S

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

v v

e |f gram negative bacterial meningitis is proven:

I nfe Ctlou S D | Seases S hou Id be o In addition to ampicillin, ceftriaxone and acyclovir, add gentamicin 4 mg/kg/day div

q24hr

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 Digmolt o
men i n g iti S " CiF I;S:c?iteizﬂvti Zfrr?paigltlai:,algr:r?tr:r:fi’cl:tilr? and acyclovir, add ceftazidime IV:
= 150 mg/kg/day div q8hr
= Note: if patient is less than 2000 g in weight, Infectious Diseases to help
di(e.ct gosing .
I ”_a ppea ri ng 22—28 day OIdS o :;giir::)?ir:;cm 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 t.)aCterlal 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 amp|C|”|n and Ceftrlaxone e [f LP is obtained and suggestive of bacterial meningitis:

14 days, to be followed by Infectious Diseases

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 g12hr

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

lll-appearing 22-28 day old:

e |f 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

®_ Connecti
> childrens

©2019 Connecticut Children’s Medical Center. All rights reserved.
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« 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
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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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