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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 “="Childrens

» Decrease variability in care for febrile infants ages 29-60 days
* Decrease unnecessary testing
» Decrease unnecessary antibiotic use

* Decrease rate of hospitalization for well-appearing infants with low risk test
results

* Decrease average length of stay of patients admitted as inpatient or placed in
observation



Why is Pathway Necessary?

"
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* Fever is a very common reason for visits to ED
o 500,000 ED visits annually children < 60 days of age
o Serious Bacterial Infection (SBI) rate: 6-10% in children < 90 days of age
— UTI 5-9%
— Bacteremia 1.9-2.2%
— Meningitis 0.3-0.5%

* There is great variability in care provided to patients in this age group
o Past Management of febrile infants 29-60 disorder included 3 common algorithms:
1. Philadelphia Criteria
2. Rochester Criteria
3. Boston Criteria



Background
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 More and more evidence now exists which supports:
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Use of clinical pathways for workup and treatment of these infants

Lumbar puncture not universally indicated in this age group

Hospitalization not necessary for all febrile infants in this age group

Shorter length of stay and earlier discontinuation of antibiotics if hospitalized

« Byington et al., 2012: evidence based care practice model for febrile infants 29-90 days old™:

©)
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Improved risk stratification

Improved rate of appropriate testing

Less missed SBI on initial evaluation

Less unnecessary antibiotics

Shorter hospital length of stay

All accomplished across multiple care sites

e Chua et al., 20152

o Showed no difference in clinical outcomes between institutions with guidelines recommending universal LP compared to

institutions where LP was recommended if the patient is not “well appearing” or had high risk laboratory results



®_ Connecticut

Background “="Childrens

Recent literature is more relevant to our inpatient population

o Excludes patients admitted to ICUs, with indwelling hardware, and with histories of intra-abdominal, intracranial or
intrathoracic surgeries

o Current automated technology is allowing for earlier detection

97% of blood cultures, 95% of urine cultures and 86% of CSF cultures treated as true
pathogens were identified in <36 hours?

Risk of positive CSF culture >24 hours is low (1.5%) and is 0% in low risk infants (well-
appearing, normal laboratory values) (Fielding-Singh, 4)

Most pathogens in blood cultures in febrile bacteremic infants <90 days will be
identified within 24 hours of collection®
o Time to positivity: 91% by 24 hours, 96% by 36 hours, 99% by 48 hours

Newer risk stratification strategies better at predicting “Invasive Bacterial Infection
(IBl)” — see next slide
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Recent Literature: New Algorithms

Validation of the “Step-by-Step”
Approach in the Management
of Young Febrile Infants

Borja Gomez, MD,2? Santiago Mintegi, MD, PhD,2.2 Silvia Bressan, MD, PhD,¢ Liviana Da Dalt, MD,9 Alain Gervaix,
MD.? Laurence Lacroix, MD,2 on behalf of the European Group for Validation of the Step-by-Step Approach

Conclusion:

Original Investigation FREE

February 18, 2019

A Clinical Prediction Rule to Identify Febrile Infants 60
Days and Younger at Low Risk for Serious Bacterial
Infections

Nathan Kuppermann, MD, MPH'; Peter 5. Dayan, MD, MScZ; Deborah A. Levine, MD?; et al PECARN RUIG
for Low Risk
Febrile Infants
29-60 Days Old

Online tool

# Author Affiliations | Article Information

JAMA Pediatr. 2019;173(4):342-351. doi:10.1001/jamapediatrics.2018.5501

« CBC not very predictive

« ANC better
e PCT most useful

*But using a combination of

these is best



https://www.mdcalc.com/pecarn-rule-low-risk-febrile-infants-29-60-days-old

Recent Literature: Bacterial Meningitis with a®pConnscticut
Positive UA and Use of Procalcitonin Children's

RESEARCH ARTICLE

nawors|OPEN. o Use of Procalcitonin in a Febrile Infant Clinical
oo mesteston | P Pathway and Impact on Infants Aged 29 to 60 Days

Prevalence of Bacterial Meningitis Among Febrile Infants Aged 29-60 Days
With Positive Urinalysis Results
A Systematic Review and Meta-analysis

Kaitlin Widmer, MD,*® Sarah Schmidt, MD, MSHI,** Leigh Anne Bakel, MD, M3,*®* Michael Cookson, MD, MHS.? Jan Leonard, MSPH,*¢ Amy Tyler, MD, MSC32*

Brett Burstain, MD, CM, PhD, MPH; vikram Sabhaney, MD; Jefirey M. Bone, MSc; Quynh Doan, MD, CM, PhD. MHSC; Fahad F. Mansour], MID; Garth D. Meckler, MD, MEHS

Rate Of bacte ri aI m e n i n g iti S ABSTRACT OBJECTIVES: Recent evidence suggests that measuring the procalcitonin level may improve

identification of low-risk febrile infants who may not need intervention. We describe outcomes after
0 . t- t . th the implementation of a febrile infant clinical pathway recommending measurement of the
O . 44 (0} I n pa Ie n S WI procalcitonin level for risk stratification.

g . . METHODS: In this single-center retrospective pre-post intervention study of febrile infants aged
pOS I tlve u rl n a I yS IS (2 70 3 29 to 6o days, we used interrupted time series analyses to evaluate outcomes of lumbar puncture
(LP), antibiotic administration, hospital admission, and emergency department (ED) length of stay

i nfa ntS) VS O . 5% i n pati e ntS (LOS). A multivariable logistic regression was used to evaluate the odds of LP.

. . . RESULTS: Data were analyzed between January 2017 and December 2019 and included
Wlth a no rm aI u rl n a IyS I S 740 participants. Procalcitonin use increased post—pathway implementation (PI). The proportion
of low-risk infants receiving an LP decreased significantly post-PI (P = .oo1). In the adjusted
interrupted time series analysis, there was no immediate level change (shift) post-PI for LP
( 1 O ; 032) (0.98 [95% confidence interval (CI): 0.49-1.97]), antibiotics (r.17 [95% CI: 0.56—2.43)), admission
(r.07 [95% CIL: 0.59-1.96]), or ED LOS (1.08 [95% CI: 0.92-1.28]), and there was no slope change
post-PI versus pre-PI for any measure (LP: 1.01 [95% Cl: 0.94-1.08]; antibiotics: 1.00 [95% CI:

Additional references re prevalence of meningitis with a positive UA: 0.93-1.08]; admission: 1.03 [95% CI: 0.97-1.09]; ED LOS: 1.01 [95% CI: 0.99-1.02]). More patients

* Young BR, Tran NHP, Alabaster A, Greenhow TL. The Prevalence of Bacterial were considered high risk, and fewer had incomplete laboratory test results post-PI (P < .0o1).
Meningitis in Febrile Infants 29-60 Days With Positive Urinalysis. Hosp Pediatr. There were no missed serious bacterial infections. A normal procalcitonin level significantly
2018 Aug;8(8):450-457. CONCLUSIONS: Clinicians quickly adopted procalcitonin testing. Resource use for low-risk infants

* Biondi EA, Lee B, Ralston SL, et al. Prevalence of Bacteremia and Bacterial decreased; however, there was no change to resource use for the overall population because more
Memnqm§ in Fe_bnle Neonates and Ir_1fants in the Second Month of Life: A infants underwent| laboratory evaluation and were classified as high risk post-PI.

Systematic Review and Meta-analysis. JAMA Netw Open. 2019 Mar

1;2(3):e190874.


https://pubmed.ncbi.nlm.nih.gov/29987127/
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2728621

Recent Literature: New AAP Infant Fever a®pConnscticut
Guidelines 2021! Childrens

e Support of Current Practices:

“-_and temparature 3380 °C_

l * No LP if screening inflammatory markers are normal

Obtain urinalysis(15), * bload culture (16), and IMs (17).*

| » Discharge of patients w/neg cultures at 24-36 hrs if well
A, appearing, neg cultures

Click

here for
full

uideline

Yes

et

Yes—

1. Sand bladder catheterization or SPA urine cuure if

positive urinalysis pasitive] 15). Mo

2. May perfarm LP [18a)." 1 Send bladder catheterization ar SPA urine .

3. If CSF result is pasitive: culbure(15]. N -
e ert s 15, Nt o prtorm 2 ew Practices
b. Observe closely in haspital {20a). 3. Administer oral antimicrobial{s) (19c). -

& WCSF renltis egative and either urinalysis negative or 4 May observe closely at hame.2*
pesitive 5. Follow-up in 12 to 24 hours(20d).

e * Do NOT use WBC as inflammatory marker, but rather use

b May observe closely in hospital or at home {20b,d).
5.1 CSF not available or unint erpretable: 1. Need not perform LP{18b).

s —— = ANC. However, this must be used in combination with other
| o inflammatory markers
g 2 = * Procalcitonin >0.5 is best of independent predictors, however

limited to +—Yes—— source identified at No—

S i guidelines do not recommend using in isolation for decision-

No . 2. Discharge hospitaized infants (21b).
Yes “—  Treat infection (21d). 3. Manage for duration of illness.

Ki
1. Complete treatment with oral antimicrobials (21c)

e * Positive UA alone does not count as a positive inflammatory

FIGURE 3 Algorithm for 28- to B0-day-old infants. ® KAS references are shown in parentheses.  If available, procalcitonin should be obtained along with l I la rke r
ANC or CRP If procalcitonin is unavailable, both ANC and CRP should be obtained, and a temperature >=38.5°C is considered abnormal. IMs are
considered abnormal at the following levels: (1) temperature >38.5°C, (2) procalcitonin 0.5 ng/mL, (3) CRP =20 mg/L, (4) ANC >4000, 5200

permm5 (see text). © Send GSF for cell count, Gram stain, glucose, protein, bacterial culture, and enterovirus PCR (if available) if CSF pleocytosis hd May dISCharge pt from ED On Oral abX If pOS UA but a”

is present and during periods of increased local enterovirus prevalence. Although uncommon in this age group, HSV should be considered when

there is a maternal history of genital HSV lesions and in infants with vesicles, seizures, hypothermia, mucous membrane ulcers, CSF pleacytosis 1 fl m m t m k m I C S F 1 I d d

in the absence of a positive Gram stain result, leukopenia, thrombocytopenia, or elevated alanine aminotransferase levels. For further discus- I n a a O ry a r e rS n O r a I n C u e

sion, see the current Red Book. Recommended HSV studies are CSF PCR; H3V surface swabs of mouth, nasopharynx, conjunctivae, and anus for . . . . .

HSV culture (if available) or PCR assay; alanine aminotransferase; and blood PCR. If CSF is unobtainable ar uninterpretable, there are insufficient @ D h t 24 - 3 6 h h I d I d t t th U T I
data to make a specific recommendation. Options include the following: observe without treatment for a period of time and, depending on infant ISC a rg I n g a rS S O u I n C u e pa Ie n S WI

clinical condition, repeat LP and/or laboratory markers; begin empirical antimicrobial agents and reassess in 24 hours on the basis of infant

response and results of blood culture; if C3F is bloody or antimicrobial agents have previously been started, analysis by multiplex PCR can add th y y b g d I b
additional information; consult with local a pediatric infectious disease specialist. ® Infant may be managed at home if parent and clinician agree SI nce e ma e mana e On Ora a X
that the following are present: reliable phone and transportation, parent willingness to observe and communicate changes in condition, and

agreement to the infant being reevaluated in 24 hours. © Most 29- to 60-day-old infants with negative IM and urinalysis results may be observed

at home. However, hospital observation is an option for infants when there are barriers to follow-up.



https://pediatrics.aappublications.org/content/pediatrics/148/2/e2021052228.full.pdf

THIS PATHWAY

CLINICAL PATHWAY: SERVES AS A GUIDE

AND DOES NOT

Fever and Sepsis Evaluation in the Infant (Ages 29-60 days) | reecace cunica

JUDGMENT.

Infant 29-60 days of age with rectal temp 238.0°C/100.4°F (at home, PCP, or in ED), gestationalage 235 weeks

{ Currently admitted to NICU, { ge <35 wks, i i known focal infection, underlying chronic
medical disease, current antibiotic therapy, bronchiolitis (see iolitis Clinical Pathway)
! nfant (potential
signs):

Well Infant
(by hx and appearance on PE)
.

W infant® /| Poor feeding
by EITHER hx or appearance / * Excessive sleeping /
on PE, and/or risk factors for | Decreased |

Nvinfe@/ ‘f responsiveness
Y

~ * Inconsolabil

V | * Respiratory distress
Diagnostic Tests | ® Cyanosis \
o Blood: CBC w diff, procalcitonin, culture o Petechial rash \
©  Urine: (cath) UA, culture Diagnostic Tests o Seizures
(May consider deferral of LP and antibiotics in well appearing infant with © Parental concern
Consider: positive PCR for COVID-19, influenza, or RSV) « Provider concem
o Ifpersistent watery stools: Stool BIOFIRE
o Ifrespiratory signs: Chest X-ray (not indicated if . Blood: CBC w diff, procalcitonin, culture, AST, ALT
exam consistent with bronchiolitis); Nasal RSV ®  Urine: (cath) UA, culture ZRisk Factors for HSV:
PR, Influenza PCR, and/or COVID-19 PCR (if *  CSF:culture, glucose, protein, cell count, gram stain Although uncommon in
the virus is circulating) o  Drawand hold at least 1 mLfor CSF meningitis/encephalitis this age group, HSV
BioFire panel | should be considered if |
o Ifinitial CSF studies suggest infection: add on CSF Meningitis/ under 6 weeks:
Encephalitis BioFire panel / . Maternal history of ‘1
| HSV lesions |
21 abnormal Ves_p) ! risk factors for HsV*: o Infants with
inflammatory markers? ®  Blood: HSVPCR vesicles, seizures,
®  ANC>5200 or <500 ®  Surfaces: HSV PCR (use 1 swab for HSV PCR and swab in this order: hypothermia,
. Procalcitonin >0.5 ng/ml conjunctiva, mouth, nasopharynx, rectum). If vesicle present, also mucous membrane
. . . . . send swab of vesicle base. | ulcers, CSF |
T h t h F r' n d S E | t n n th If procalcitonin unavailable, may substitute . CSF: HSV PCR ‘\ pleocytosis in the 'A
I S I S e eve a e p S I S Va u a I O I e with the following: *  Placeon Contact Precautions \ absence ofa
Fever >38.5°Cand \ positivegram stain |
o O CRP >2 mg/dL and/for Consider adding: \ result, leukopenia, \
Infant (29-60 days) Clinical Pathway s soue o
. o Ifrespiratory signs: elevated ALT
o Chest X-ray (not indicated if exam consistent with bronchiolitis)
o Nasal RSV PCR, Influenza PCR, and/or COVID-19 PCR (if the
NO virus s circulating)
(inflammatory markers are normal)
. . . . } - v
If UTE: Start empiric antimicrobial therapy:
We will be reviewing each component in the S - s ST s e s
nitrites, and/or >5 WBC and bacteria)
. . /e Ceftriaxone IV/IM 50 mg/kg ®  Ceftriaxone IV mq mg(kg/daydlv q?zhr .
/[« RBUS inED if able (otherwise, notify PCP + Wfconcern for meningits and/or septic shock: Add Vancomyein IV
ollowing slides. [+ s rseonoy oo formenls e st shoc Vo
| e Prescribe Cephalexin PO 100 mg/kg/day ‘, determined by pharmacy based on estimated AUC
divTID-QID o Di i in if meningiti itis PCR panel
‘ +  Duration of treatment: 7 days (if mild UTI negative for Streptococcus pneumoniae and Listeria
\ and has confirmed PCP follow up) monocytogenes
\ /' . If suspicion of HSV infection: add Acydovir IV 60 mg/kg/day div g8hr
\\ Discharge Instructions: / *  IfANC <500: administer ceftriaxone, and consult Infectious Diseases
e Call PCP to inform of work-up
PCP or ED follow up patient in 24 hours *PMA (Post-Menstrual Age) = gestational age + postnatal age
Ifbarriers to follow up, consider
placing in observation
l Admit to Pediatric Hospital Medicine |
ﬁurther evaluatio“ . i;
[ andtreatment per | - T
| inpatient team. ﬂNoApmvingBHNo*(Diagnmis confirmed? e
\ Consider Infectious T~ j
Diseases oonsult./ _— —

Yes
v

e  Treatasindicated

- T ®  Consult Infectious Disease if concem for meningitis, bacteremia,

HSV, UTI with Multi-Drug Resistant (MDR) organism, pyelone phritis

complicated by intrarenal or perinephric abscess

Consult Ophthalmology if any of the HSV PCR tests are positive

I1fUTI confirmed:

o Ifgrows enterococcus, change to amoxicillin 50 mg/kg/day div TID

o Maystill d/c homeat 24 hrs if well appearing and blood and CSF  /
cultures negative (do not need to wait for sensitivities). Follow u|
with sensitivities and adjust antibiotics if needed.

o Duration of treatment: 7 days if responds quickly to

antibiotics, otherwise 10 days

o Infant well appearing, improving clinically and tolerating feeds well
. Blood culture (which is continuously monitored) negative at 24 hours
e Urineand CSF cultures (if obtained), negative after at least 24 hours of
i incubation. Must call lab tech to check culture plates as these are
manually inspected only once daily.
e CSFHSV PCR negative
*  No new symptoms of concern
. Family understands discharge instructions and ongoing infant needs
. Follow-up provider identified; discharge plan and close follow-up
arranged

CONTACTS: ERIC HOPPA, MD | ILANA WAYNIK, MD [ ] Connecticut

Childrens

LAST UPDATED: 08.30.24

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




CLINICAL PATHWAY:

Inclusion Criteria: Infant 29-60 days of age with rectal temp =38.0°C/100.4°F (at home, PCP, or in ED), gestational age =35 weeks
Exclusion Criteria: Currently admitted to NICU, gestational age <35 wks, immunodeficiency, known focal infection, underlying chronic

medical disease, current antibiotic therapy, bronchiolitis (see Bronchiolitis Clinical Pathway)

Fever and Sepsis Evaluation in the Infant (Ages 29-60 days)

THIS

All infants that are 29-60 days old and =235 weeks
gestational age with a rectal temp 238°C should
be included on the pathway, unless specific
exclusion criteria exist.

Of note, this pathway is NOT meant for use for
infants who are admitted to the NICU.

On PE, and/or nisK factors for_
HSVinfection’
—

~

Diagnostic Tests
o Blood: CBC w diff, procalcitonin, culture
o Urine: (cath) UA, culture

Consider:

o Ifpersistent watery stools: Stool BIOFIRE

*  Ifrespiratory signs: Chest X-ray (not indicated if
exam consistent with bronchiolitis); Nasal RSV
PQR, Influenza PCR, and/or COVID-19 PCR (if
the virus is circulating)

2 1 abnormal
inflammatory markers?
. ANC >5200 or <500

«  Procalcitonin 0.5 ng/ml

If procalcitonin unavailable, may substitute
with the following:
Fever>38.5°Cand

CRP >2 mg/dL and/or

ANC >5200 or <500

NO
(inflammatory markers are normal)

If um:
(U/A with positive leukocyte esterase or
nitrites, and/or >5 WBC and bacteria)

e Ceftriaxone IV/IM 50 mg/kg
/s RBUSInED if able (otherwise, notify PCP \
i to schedule as outpatient) \
| e Prescribe Cephalexin PO 100 mg/kg/day |
‘ divTID-QID

«  Duration of treatment: 7 days (if mild UTI ‘
\ and has confirmed PCP follow up)

\ Discharge Instructions: /
. Call PCP to inform of work-up

PCP or ED follow up patient in 24 hours
Ifbarriers to follow up, consider
placing in observation

ﬁurther evaluatio“
[ and treatment per

- -
[ inpatient team. l<No~\/ Imprwing%No%Dlagnm

\ Consider Infectious
Diseases oonsult./
—_— Yes
v

YES—»

Diagnostic Tests
(May consider deferral of LP and antibiotics in well appearing infant with
positive PCR for COVID-19, influenza, or RSV)

Blood: CBC w diff, procalcitonin, culture, AST, ALT

Urine: (cath) UA, culture

CSF: culture, glucose, protein, cell count, gram stain

o Drawand hold at least 1 mLfor CSF meningitis/ence phalitis
BioFire panel

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

If risk factors for HSV’:

Blood: HSV PCR

Surfaces: HSV PCR (use 1 swab for HSV PCR and swab in this order:
conjunctiva, mouth, nasopharynx, rectum). If vesicle present, also
send swab of vesicle base.

CSF: HSVPCR

Place on Contact Precautions

Consider adding:
N

If persistent watery stools: Stool BioFire

Ifrespiratory signs:

o Chest X-ray (not indicated if exam consistent with bronchiolitis)

o Nasal RSV PCR, Influenza PCR, and/or COVID-19 PCR (if the
virus s circulating)

v
Start empiric antimicrobial therapy:
Obtain cultures before administering antibiotics if patient stable

Ceftriaxone IV 100 mg/kg/day div q12hr

Ifconcern for meningitis andjor septic shock: Add Vancomycin IV

o <52 weeks PMA*/about <3 mo old: 15 mg/kg g8hr or as

determined by pharmacy based on estimated AUC

Di i in if ingiti: litis PCR panel
negative for Streptococcus pneumoniae and Listeria
monocytogenes

If suspicion of HSV infection: add Acydovir IV 60 mg/kg/day div g8hr

IfANC <500: administer ceftriaxone, and consult Infectious Diseases

o

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

‘ Admit to Pediatric Hospital Medicine |
is mnfirmed/,y\mj

—

|

[
|

/

responsiveness
« Inconsolability
* Respiratory distress
* Cyanosis
 Petechial rash
® Seizures
 Parental concern
* Provider concem

ZRisk Factors for HSV:

/ Although uncommon in
thisage group, HSV
should be considered if

ul
.

nder 6 weeks:
Maternal history of
HSV lesions
Infants with
vesicles, seizures,
hypothermia,
mucous membrane
ulcers, CSF
pleocytosis in the
absence ofa
positive gram stain
result, leukopenia,
thrombocytopenia,
elevated ALT

e  Treatasindicated

o Infant well appearing, improving clinically and tolerating feeds well

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

e Urineand 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.
CSF HSV PCR negative
No new symptoms of concern

arranged

.
.

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

IfUTI confirmed:
i o
4 o

CONTACTS: ERIC HOPPA, MD | ILANA WAYNIK, MD

LAST UPDATED: 08.30.24

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

®  Consult Infectious Disease if concem for meningitis, bacteremia,
HSV, UTI with Multi-Drug Resistant (MDR) organism, pyelone phritis
complicated by intrarenal or perinephric abscess
/ Consult Ophthalmology if any of the HSV PCR tests are positive

<

SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

PATHWAY

/

i
|

|

|
i
\
\
\

\
\

\

If grows enterococcus, change to amoxicillin 50 mg/kg/day div TID
May still d/c home at 24 hrs if well appearing and blood and CSF |
cultures negative (do not need to wait for sensitivities). Follow u|
with sensitivities and adjust antibiotics if needed.

o Duration of treatment: 7 days if responds quickly to

antibiotics, otherwise 10 days

Connecticut
Childrens




CLINICAL PATHWAY:

Well Infant
(by hx and appearance on PE)

History and physical exam components
are used to classify infant as “well” or “ill”,
which will dictate management.

Potential signs of an ill infant are listed
Infants with HSV risk factors are also
considered ill

Fever and Sepsis Evaluation in the Infg

cInfant 29-60 days of age with rectal temp 38.0°C/100.4°F (at h
1 admitted to NICU, gestational age <35 wks, immunodefy
se, current antibiotic therapy, bronchiolitis (see B
Il Infant ; (=

(by EITHER hx or appearance
on PE, and/or risk factors for
HSV infection?)

nostic Tests
. BI w diff, procalcitonin, culture

o Urine: (cath) UA, culture

Consider:

o Ifpersistent watery stools: Stool BIOFIRE

*  Ifrespiratory signs: Chest X-ray (not indicated if
exam consistent with bronchiolitis); Nasal RSV
PQR, Influenza PCR, and/or COVID-19 PCR (if
the virus is circulating)

2 1 abnormal
inflammatory markers?
. ANC >5200 or <500

«  Procalcitonin 0.5 ng/ml

If procalcitonin unavailable, may substitute
with the following:

Fever>38.5°Cand
CRP >2 mg/dL and/or
ANC >5200 or <500

NO
(inflammatory markers are normal)

If um:
(U/A with positive leukocyte esterase or
nitrites, and/or >5 WBC and bacteria)
/e Ceftriaxone IV/IM 50 mg/kg

/s RBUSInED if able (otherwise, notify PCP
i to schedule as outpatient) \
| e Prescribe Cephalexin PO 100 mg/kg/day |
‘ divTID-QID

. Duration of treatment: 7 days (if mild UTI
\ and has confirmed PCP follow up)

\ Discharge Instructions:

e Call PCP to inform of work-up

PCP or ED follow up patient in 24 hours
Ifbarriers to follow up, consider
placing in observation

ﬁurtherevaluatio“ .
[ andtreatment per | -
[ inpatient team. ﬂNo@HNO

\ Consider Infectious
Diseases consult.

Yes
v

[

o

YES—»

AN A~ 1 \

U1l Infant (potential signs):

e Poor feeding
e Excessive sleeping
e Decreased responsiveness
e Inconsolability
e Respiratory distress
e Cyanosis
e Petechial rash
(Moycomsceradard® e Seizures
; sewczwatse @ Parental concern
+ Gralue due o\ @ Provider concem

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

BioFire panel
Ifinitial CSF studies sugge:
Encephalitis BioFire panel

If risk factors for HSV’:
. Blood: HSV PCR
e Surfaces: HSV PCR (use 1 swab.

st infection: add on CSF Meningitis/
. Maternal history of
HSV lesions

should be considered if
under 6 weeks:
o Infantcwith

o/ ?Risk Factors for HSV:

send

o
o

o

o

. CSF: HSVPCR
®  Placeon Contact Precautions

Consider adding:

. If persistent watery stools:
o Ifrespiratory signs:

Obtain cultures before al

*  Ceftriaxone IV 100
«  Ifconcern for meningiti

. If suspicion of HSV infe
. IfANC <500: administe!

*PMA (Post-Menstrual

mouth, nasophary
swab of vesicle base.

Chest X-ray (not indi
Nasal RSV PCR, Influ
virus s circulating)

Start empi

<52 weeks PMA'/,
determined by pl
Discontinue vanc
negative for Strep|
monocytogenes.

l manually inspected only once daily.
CSF HSV PCR negative
No new symptoms of concern

Infant well appearing, improving clinically 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

CONTACTS: ERIC HOPPA, MD | ILANA WAYNIK, MD [ ]
LAST UPDATED: 08.30.24 u

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

Although uncommon in

this age group, HSV

should be considered if

under 6 weeks:

° Maternal history of
HSV lesions

. Infants with
vesicles, seizures,
hypothermia,
mucous membrane
ulcers, CSF
pleocytosis in the
absence ofa
positive gram stain
result, leukopenia,
thrombocytopenia,
elevated ALT

cultures negative (do not need to wait for sensitivities). Follow u|
Family understands discharge instructions and ongoing infant needs with sensitivities and adjust antibiotics if needed.
o Duration of treatment: 7 days if responds quickly to
arrgd antibiotics, otherwise 10 days

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

Connecticut
Childrens




Well Infant:

Based upon recent literature,
screening labs for well appearing
infants are to include a CBC (to
obtain ANC), procalcitonin, and
urinalysis.

These screening labs will help
determine if management needs to

be escalated as the infant would be
at higher risk for serious bacterial
iliness.

An LP is not recommended as part
of the initial work up.

If there is no procalcitonin
available, should obtain a CRP.

CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE
AND DOES NOT

Fever and Sepsis Evaluation in the Infant (Ages 29-60 days)

REPLACE CLINICAL
JUDGMENT.

Inclusion Criteria: Infant 29-60 days of age with rectal temp 238.0°C/100.4°F (at home, PCP, or in ED), gestational age 235 weeks

Exclusion Criteria: Currently admitted to NICU, { ge <35 wks, i i known focal infection, underlying chronic
medical disease, current antibiotic therapy, (see iolitis Clinical Pathway)
L 11l Infant (potential
~_ signs):
* Poor feeding
Well Infant « Excessive sleeping
(by hx and appearance on PE) © Decreased |
s responsiveness
Well Infant it
e an . Rsp -atory distress
Diagnostic Tes> . sis \

: weess>— (by hx and appearance on PE)

“Risk Factors for HSV:
Although uncommon in
thisage group, HSV
should be considered if
/ under 6 weeks: /

u PCR, and/or COVID-19 PCR (if
the virus is circulating)

fi LlorCSFme gnt / ‘encephalitis

o Iflnllinlc.? udles uggest infection: add on CSF Meningitis/
b e Maternal history of
HSV lesions

Diagnostic Tests
Blood: CBC w diff, procalcitonin, culture
o Urine: (cath) UA, culture X

Consider:

° If persistent watery stools: Stool BIOFIRE

° If respiratory signs: Chest X-ray (not indicated if
exam consistent with bronchiolitis); Nasal RSV
PCR, Influenza PCR, and/or COVID-19 PCR (if
the virus is circulating)

placing in observation l

v
Admit to Pediatric Hospital Medicine |

Further evaluatios - v
and treatment per - - —
| inpatient team. <NOApraving? Se———No————=<___ Dia g osis mnfrmed¥V j

Consider Infectious \/
Diseases consult. —
—_— Yes

v . Treat as indicated
- D a . ms Itlnfecﬂ us Disease if concem for meningitis, bacteremia,
«  Infant wellappearing, improving clinically and tolerating feeds well HsV, UT':’;E"M i‘ D'usR sista "‘(MDR) organism, pyelone phritis
. Blocd culture (which is cont ly monitored) negative at 24 hours complicated by in bscess
. and CSF cultures (if o gative after at least 24 hours of Consult Ophthalmolo Evf v otne HSVPCR!? sts are positiv
incubation.Mastoall/abtechtadleckcu/tweplaresnsﬂv are * :)fu'l'l”gngwr:‘ed change to illin 50 ydv TID
all ted onl) daily 8/kg/

‘ . E":F":w,yxkpfg oy once caiy: o May sl home at 24 hrs f well appea ing and blood nd CSF
e Nonew symptoms of concern cultures negative (do not need to waltf sitivities). Follow ul
*  Family understands discharge instructions and ongoing infa tneeds ‘gtht ':“uesta d(“;‘:‘ ‘fb “snz dkldt
o Follow-up provider identified; discharge plan and close folloy w-up ° reatment: 7 days if responds quickly to

arranged antibiotics, otherwise 10 days

CONTACTS: ERIC HOPPA, MD | ILANA WAYNIK, MD connec“cu'

LAST UPDATED: 08.30.24 . chlldrens
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Well Infant:

The screening inflammatory markers will
help determine if the infant can be safely
discharged, or if they need further work up
and management.

Abnormal inflammatory markers are:
« ANC >5200 or <500
* Procalcitonin >0.5 ng/ml

If procalcitonin is not available, the following
criteria can determine abnormal
inflammatory markers:

« Fever >38.5C and

« CRP >2 mg/dL and/or

« ANC >5200 or <500

CLINICAL PATHWAY: L e

AND DOES NOT

Fever and Sepsis Evaluation in the Infant (Ages 29-60 days) | reecace cunica

JUDGMENT.

&y hx and appearance on e Decreased |

responsiveness
« Inconsolability
* Respiratory distress

Inclusion Criteria: Infant 29-60 days of age with rectal temp. PCP, or in ED), gestationalage 235 weeks
Exclusion Criteria: Currently admitted to NICU, gestational wh focal infection, underlying chronic
medical disease, current antibios* athway)
|

Well Infant n Infaiirtx“_l-(sc:xemlal
(by hx and appearani@ portere

Diagnostic Tests * Cyanosis \
Blood: CBC w diff, procalcitonin, culture ® Petechial rash \
Urine: (cath) UA, culture aquPDhmic_Tgs_ » o mfontwith \ T
I in we infant wi o Parental concern
Consider: . . rovider concem
i Diagnostic Tests B
. respiral 3 -
wnei @ Blood: CBC w diff, procalcitonin, culture g arearmon n
virus| . s age group, HSV
™% e  Urine: (cath) UA, culture e o
Maternal history of /
. oonn |
COﬂSI d er: ;esicl;s, seizures,
. . \ypothermia,
* e Ifpersistent watery stools: Stool BIOFIRE Jicsmomiene |
7m“ e |frespiratory signs: Chest X-ray (not indicated if | Hwsr™ |
. . . o positive gram stain |
exam consistent with bronchiolitis); Nasal RSV fet ekorenis
PCR, Influenza PCR, and/or COVID-19 PCR (if fevated AT
the virus is circulating)

v
art empiric antimicrobial therapy:
gfore administering antibiotics f patient stable

If uT:
(U/A with positive leukocyte esterase or
nitrites, and/or >5 WBC and bacteria)

Ceftriaxone IV/IM 50 mg/kg

4g/day div q12hr
dfor septic shock: Add Vancomycin IV
mo old: 15 mg/kg g8hr or as

ed on estimated AUC
<gitis/encephalitis PCR panel

2 1 abnormal e
inflammatory markers? giefdordv st
° ANC >5200 or <500

Procalcitonin >0.5 ng/ml

RBUS in ED if able (otherwise, notify PCP

i to schedule as outpatient)

| e Prescribe Cephalexin PO 100 mg/kg/day
divTID-QID
Duration of treatment: 7 days (if mild L

\ and has confirmed PCP follow up)

\ Discharge Instructions:
e Call PCP to inform of wo)
PCP or ED follow up p

If procalcitonin unavailable, may substitute
with the following: -
Fever >38.5°Cand

B D

. b
/: }Jringar\d CSFmIt.ure.s(ifobtain CRP >2 mg/dL and/or nﬂrm::[mlogyifanyoftheHSVPCR tests are positive
| :zﬁ:?;?nxcmgrg’;gz ANC >5200 or <50 Ifgrows change to icillin 50 mg/kg/day div TID

CSFHSV PCR negative May still d/c hf)me at 24 hrs if well ap.pearing apfi.l)!ood and CSF
cultures negative (do not need to wait for sensitivities). Follow u
with sensitivities and adjust antibiotics if needed.
o Duration of treatment: 7 days if responds quickly to
antibiotics, otherwise 10 days

| inpatient team.

Consider Infectious
Diseases consult.

sease if concem for meningitis, bacteremia,
Drug Resistant (MDR) organism, pyelone phritis
f intrarenal or perinephric abscess

No new symptoms of concern
Family understands discharge instructions and ongs
Follow-up provider identified; discharge plan and closy
arranged

CONTACTS: ERIC HOPPA, MD | ILANA WAYNIK, MD [ ] connec'icu'
“=®Childrens
LAST UPDATED: 08.30.24

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

-




THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

CLINICAL PATHWAY:
Fever and Sepsis Evaluatig

N the Infant (Ages 29-60 days)

Bt 2”2 1 abnormal \’i‘f{{:fiﬂl‘?ﬁﬁ? Liﬁi?@lwfffmc
*" inflammatory markers? ~

ANC >5200 or <500
Procalcitonin >0.5 ng/ml

signs):
* Poor feeding

o Excessive sleeping
® Decreased
responsiveness
« Inconsolability
* Respiratory distress
\ * Cyanosis ‘\

 Petechial rash
® Seizures
 Parental concern
* Provider concem

“Risk Factors for HSV:
Although uncommon in

/ 1l infant (gaemlal

If procalcitonin unavailable, may substitute
with the following:
Fever >38.5°Cand
CRP >2 mg/dL andfor Sremesimemrs | [ tissegan sy
dést infection: add on CSF Meningitis/ / under 6 weeks: /

PQR, Influenza PCR,
the virus is circulating)

ANC >5200 or <500 s Maternal history of

| HSV lesions '

Well Infant: 21 .
- inflammatory markers? vesicles, seizures,
*  ANC>5200 or <500 PCR (use 1 swab for HSV PCR and swab in this order: hypothermia,
Procalcitonin >0.5 ng/ml iva, mouth, nasopharynx, rectum). If vesicle present, also mucous membrane
Swab of vesicle base. | ulcers, CSF |
If procalcitonin unavailable, may substitute SF: HSV PCR \ pleocytosis in the A
. with the following: * [ Placeon Contact Precautions \ absence ofa
If the screening labs are normal, the well- b i
y CRP>2 \ result, leukopenia,
ANC > N O thrombocytopenia,
elevated ALT

(mﬂammatory markers are normal)nservi oo

»r COVID-19 PCR (if the
NO | * vlruslsclrmlaum)

appearing infant can be safely discharged
home with follow up at the pediatrician’s (or

If UTI:
(U/A with positive leukocyte esterase or
nitrites, and/or >5 WBC and bacteria)

Ceftriaxone IV/IM 50 mg/kg

. RBUS in ED if able (otherwise, notify PCP
to schedule as outpatient)

e  Prescribe Cephalexin PO 100 mg/kg/day
div TID-QID

. Duration of treatment: 7 days (if mild UTI

and has confirmed PCP follow up)

ED) in 24 hours.

If the infant was found to have a UTI, then
a dose of ceftriaxone can be given and
cephalexin prescribed for home.

joncem for meningitis, bacteremia,
jstant (MDR) organism, pyelonephritis
perinephric abscess

y of the HSV PCR tests are positive

, change to amaoxicillin 50 mg/kg/day div TID

Discharge Instructions:
24 hrs if well appearing and blood and CSF

Call PCP to inform of work-up
o  PCPorED follow up patient in 24 hours jisiumimeinaes
If barriers to follow up, consider i o0
placing in observation

CONTACTS: ERIC HOPPA, % Connecticut

.I.Chlldrens

LAST UPDATED: 08.30.24
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THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

CLINICAL PATHWAY:
Fever and Sepsis Evaluation in the Infagat (Ages 29-60 days)

Exclusion Criteria: Currently admitted to NICU, g¢

Inclusion Criteria: Infant 29-60 days of age with (by EITHER hx or appearance
mem.disease,mnemamféi):h,..\on PE, and/or risk factors for 7

Il Infant (potential
\ signs):
* Poor feeding
Well Infant i i
o Excessive sleeping
(by hx and appearance on PE) ® Decreased
responsiveness

e Blood: C|
. Urine: (|

Considet Diagnostic Tests
. e (May consider deferral of LP and antibiotics in well appearing infant with

e Ifrespira

PR, il positive PCR for COVID-19, influenza, or RSV)
Well Infant:
° Blood: CBC w diff, procalcitonin, culture, AST, ALT
Urine: (cath) UA, culture
1 CSF: culture, glucose, protein, cell count, gram stain
If the haS abnormal screent ng ifprocald o  Drawand hold at least 1 mLfor CSF meningitis/encephalitis
inflammatory markers, they BioFire panel

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

will be treated like an infant

" “" 1] (inflg
who is “ill”. 2 1 abnormal vis_p If isk factors for HSVZ:
inflammatory markers? % ° Blood: HSV PCR
e  ANC>5200 or <500 . e  Surfaces: HSV PCR (use 1 swab for HSV PCR and swab in this order:
* k% 2 itonin > I uncti i
Any abnorma/ Inf/ammatOI’y Procalcitonin >0.5 ng/ml j :g:éu:\;gl\t/)a(;fr?lgsitcl‘:ér;aas;c;pharynx, rectum). If vesicle present, also

If procalcitonin unavailable, may substitute
with the following:
Fever >38.5°Cand

CRP >2 mg/dL and/or

ANC >5200 or <500

ol @ CSF: HSV PCR
e Place on Contact Precautions

marker should lead to further
workup (UNLESS there is a
clear source for the fever)***

fﬁ Consider adding:
andureatm| If persistent watery stools: Stool BioFire

| inpatient

\Gustle  Ifrespiratory signs:

B | o  Chest X-ray (not indicated if exam consistent with bronchiolitis)
/ o Nasal RSV PCR, Influenza PCR, and/or COVID-19 PCR (if the
‘, i virusiscirculating)

arrargedv " antibiotics, otherwise 10 days

CONTACTS: ERIC HOPPA, MD | ILANA WAYNIK, MD [ ] connec'icu'
“=®Childrens
LAST UPDATED: 08.30.24

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




CLINICAL PATHWAY: L e

AND DOES NOT

lll Infant and/or well infants with
abnormal inflammatory markers:
|l infants are those who appear ill
by history, PE, or have risk
factors for HSV infection

Fever and Sepsis Evaluation in the Infant (Ages 29-60 days) | reecace cunica

JUDGMENT.

Inclusion Criteria: Infant 29-60 days of age with rectal temp 238.0°C/100.4°F (at home, po,::’y 1| Il Infant (Qote ntial
Exclusion Criteria: erenﬂyagmiﬂed to NICU, est 7' ge <35 wks, i i . k‘no N
medical disease, current antibiotic therapy, r:)nchlolms (see Sl gns.‘
e Poor feeding
o Excessive sleeping
o Decreased
responsiveness

Il Infant*
(by EITHER hx or appearance
on PE, and/or risk factors for
HSV infection’

ests
, procalcitonin, culture

- B e Inconsolability

Well infants who have abnormal ’ posseEIEe  , Respiratory distress
. . bealci o C i
inflammatory screening markers B L pltechil rash

. Diagnostic Tests M e Seizures
W|” aISO be managed the same (May consider deferral of LP and antibiotics in well appearing infant with fiesss o o orn

. . . positive PCR for COVID-19, influenza, or RSV) N ;
A complete evaluation including Pmd\’“
. . e  Blood: CBC w diff, procalcitonin, culture, AST, ALT [ M (R EEHEED S S

blood, urine and CSF studies are e Urine: (cath) UA, culture | ?Risk Factors for HSV:

. CSF: culture, glucose, protein, cell count, gram stain
o  Drawand hold at least 1 mLfor CSF meningitis/encephalitis

recommended.
oo BioFire panel Infl
e At IeaSt 1 add|t|0na| mL Of o IfinitiaIpCSFstudiessuggestinfection: add on CSF Meningitis/ -

Although uncommon in
this age group, HSV
should be considered if
under 6 weeks:

CSF fluid should be held for Encephalitis BioFire panel  Maternalbistory of
further studies airitodg T et

. Surfaces: HSV PCR (use 1 swab for HSV PCR and swab in this order:

If Inltlal CSF StUdIeS SuggeSt conjunctiva, mouth, nasopharynx, rectum). If vesicle present, also
. i send swab of vesicle base.

an infection, run the | sendsuabof .

Menlng|t|s B|OF|re panel on e  Placeon Contact Precautions

the held CSF Consider adding:

. If persistent watery stools: Stool BioFire
. If respiratory signs:
o  Chest X-ray (not indicated if exam consistent with bronchiolitis)

N EW 2023: May ConSIder defe["["a/ Of o  Nasal RSV P(liR, Inf)luenza PCR, and/or COVID-19 PCR (if the
T . . virusiscirculating

LP and antibiotics in well appearing

infant with positive PCR for COVID- :

19, influenza, or RSV Lo

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

hypothermia,
mucous membrane
ulcers, CSF
pleocytosis in the
absence of a
positive gram stain
result, leukopenia,
thrombocytopenia,
elevated ALT

complicated by intrarenal or perinephric abscess

®  Consult Ophthalmology if any of the HSV PCR tests are positive
e IfUTl confirmed:

If grows enterococcus, change to amoxicillin 50 mg/kg/day div TID

May still d/c home at 24 hrs if well appearing and blood and CSF |
cultures negative (do not need to wait for sensitivities). Follow u|
with sensitivities and adjust antibiotics if needed.




CLINICAL PATHWAY: L e

AND DOES NOT

Fever and Sepsis Evaluation in the Infant (Ages 29-60 days) | reecace cunica

JUDGMENT.

Inclusion Criteria: Infant 29-60 days of age with rectal temp 238.0°C/100.4°F (at home, PCP, or j 1| Il Infant ‘Eote ntial
Exclusion Criteria: Currently admitted to NICU, { ge <35 wks, i i kno N
S|gns):

medical disease, current antibiotic therapy, r:)nchlolms (see
e Poor feeding
o Excessive sleeping
o Decreased
responsiveness
Inconsolability
Respiratory distress

Il Infant*
(by EITHER hx or appearance
on PE, and/or risk factors for
HSV infection’

ests
, procalcitonin, culture
. uri ath) UA, culture

(May consider deferral of LP
positive PCR for

bealci Cyanosis
i Petechial rash
. . lat least .
Diagnostic Tests ea Seizures

(May consider deferral of LP and antibiotics in well appearing infant with e
positive PCR for COVID-19, influenza, or RSV)

Parental concern
Provider concem

Ise 1 swab for HSV PCRandszabinthis order: \ hypolhérmia, -
e  Blood: CBC w diff, procalcitonin, culture, AST, ALT [ S (R BERETR AR T
e Urine: (cath) UA, culture boions /| “Risk Factors for HSV:
. CSF: culture, glucose, protein, cell count, gram stain Although uncommon in

this age group, HSV

should be considered if

under 6 weeks:

° Maternal history of
HSV lesions

. Infants with
vesicles, seizures,
hypothermia,
mucous membrane
ulcers, CSF
pleocytosis in the
absence ofa
positive gram stain
result, leukopenia,
thrombocytopenia,

elevated ALT

complicated by intrarenal or perinephric abscess

®  Consult Ophthalmology if any of the HSV PCR tests are positive
I1fUTI confirmed:

If grows enterococcus, change to amoxicillin 50 mg/kg/day div TID
May still d/c home at 24 hrs if well appearing and blood and CSF |
cultures negative (do not need to wait for sensitivities). Follow u|
with sensitivities and adjust antibiotics if needed.

Duration of treatment: 7 days if responds quickly to

antibiotics, otherwise 10 days

CONTACTS: ERIC HOPPA, MD | ILANA WAYNIK, MD [ ] connec'icu'
“=®Childrens
LAST UPDATED: 08.30.24

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

"I Infant andlor We" infants With o  Drawand hold at least 1 mLfor CSF meningitis/encephalitis -

BioFire panel Influ

a b norm al i nﬂam m [)l ma rke S: o Ifinitial CSF studies suggest infection: add on CSF Meningitis/

Encephalitis BioFire panel

If risk factors for HSV*:
. Blood: HSV PCR
. Surfaces: HSV PCR (use 1 swab for HSV PCR and swab in this order:

C Add|t|0n Of add|t|0na| Vlral StUdleS conjunctiva, mouth, nasopharynx, rectum). If vesicle present, also

send swab of vesicle base.

are listed here. e CSF:HSVPCR

. Place on Contact Precautions

Consider adding:
. If persistent watery stools: Stool BioFire
. If respiratory signs:
o  Chest X-ray (not indicated if exam consistent with bronchiolitis)
o Nasal RSV PCR, Influenza PCR, and/or COVID-19 PCR (if the
virusis circulating)




Il Infant and/or well infants with abnormal
inflammatory markers:

Begin immediate empiric antimicrobials (ideally

after cultures are obtained, if the patient is
stable enough):
« Ceftriaxone IV/IM
« Vancomycin, if concern for meningitis
« Acyclovir if risk factors for HSV

CLINICAL PATHWAY: L e

AND DOES NOT

Fever and Sepsis Evaluation in the Infant (Ages 29-60 days) | reecace cunica

JUDGMENT.

Inclusion Criteria: Infant 29-60 days of age with rectal temp 238.0°C/100.4°F (at home, PCP, or in ED), gestational age 235 weeks

| Exclusion Criteria: Currently admitted to NICU, { ge <35 wks, i i known focal infection, underlying chronic
medical disease, current antibiotic therapy, bronchiolitis (see iolitis Clinical Pathway)
m——n

Well Infant
(by hx and appearance on PE)
.

(by EITHER hx or appearance
. on PE, and/or risk factors for .«

If persistent watery stools: Stool Bro . . 2
Ifrespiratory signs: Chest X-ray (not indica
exam consistent with bronchiolitis); Nasal RSV

Il Infant (potential
signs):
W Infant /| Poor feeding
by EITHER hx or appearance / * Excessive sleeping
R, and/or rsk factors for r’  Decreased |

responsiveness
‘ « Inconsolability
{ * Respiratory distress
\

« Cyanosis \

® Petechial rash \
® Seizures

 Parental concern

* Provider concem

“Risk Factors for HSV:
PQR, Influenza PCR, and/or COVID-19 PCR (if as€, protein, cell count, gram stain Although uncommon in
the virus is circulating) nd hold at least 1 mLfor CSF meningitis/ence phalitis thisage group, HSV

should be considered if

\
\

Urine: (catt

Start empiric antimicrobial therapy:
Obtain cultures before administering antibiotics if patient stable

Ceftriaxone IV 100 mg/kg/day div g12hr

If concern for meningitis and/or septic shock: Add Vancomycin IV

o <52 weeks PMA*/about <3 mo old: 15 mg/kg q8hr or as
determined by pharmacy based on estimated AUC

o  Discontinue vancomycin if meningitis/encephalitis PCR panel
negative for Streptococcus pneumoniae and Listeria
monocytogenes

If suspicion of HSV infection: add Acyclovir IV 60 mg/kg/day div g8hr

If ANC <500: administer ceftriaxone, and consult Infectious Diseases

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

consToerTTECTIOUS
Diseases oonsult./ \[/ v
Vss Treat as indicated
- Discharge Giteria: — '« Consult Infectious Disease if concem for meningitis, bacteremia,
Infant well appearing, improving clinically and tolerating feeds well HSv, uTl z‘;" M“’:i'DNEIRES‘S“*_"‘ ":'?R) organism, pyelonephritis
e Blood culture (which is continuously monitored) negative at 24 hours [ complicated by intrarenal or perinephric abscess "
«  Urineand CSF cultures (if obtained), negative after at least 24 hours of | | Consult Ophthalmology if any of the HSV PR tests are positive

[ e IfUTl confirmed:

incubation. Must call lab tech to check cult at th
" I/rr‘v::m:!f;?nspect:;only once n’Z/'IyE culture plates as these are | o Ifgrows enterococcus, change to amoxicillin 50 mg/kg/day div TID
. \ o Maystill d/c homeat 24 hrs if well appearing and blood and CSF  /
o

\ e CSFHSV PCR negative C P nd b
+ Nonew symptomsof concern cultures negative (do not need to wait for sensitivities). Follow u
. Family understands discharge instructions and ongoing infant needs
. Follow-up provider identified; discharge plan and close follow-up
__ arranged

with sensitivities and adjust antibiotics if needed.

Duration of treatment: 7 days if responds quickly to
CONTACTS: ERIC HOPPA, MD | ILANA WAYNIK, MD [ ] connec'icu'
“=®Childrens
LAST UPDATED: 08.30.24

antibiotics, otherwise 10 days
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CLINICAL PATHWAY: L e

AND DOES NOT

Fever and Sepsis Evaluation in the Infant (Ages 29-60 days) | reecace cunica

JUDGMENT.

Inclusion Criteria: Infant 29-60 days of age with rectal temp 238.0°C/100.4°F (at home, PCP, or in ED), gestational age 235 weeks
Exclusion Criteria: Currently admitted to NICU, { ge <35 wks, i i known focal infection, underlying chronic
medical disease, current antibiotic therapy, bronchiolitis (see iolitis Clinical Pathway)

T

Il Infant (potential
\ signs):
Il Infant! | ® Poor feeding
(by hx an:i”:” I:;::r:ce on PE) by EITHER hx or appearance / * Excessive sleeping /
\y PP RE, and/or risk factors for. r’ ® Decreased |
2

responsiveness
‘ « Inconsolability
{ * Respiratory distress
\

Il Infant and/or well infants with abnormal

R (by EITHER hx or appearance |l
inflammatory markers: on PE, and/or risk factors for < |l
o Ifpersistent watery stools: Stool Br . . 2

e Ifrespiratory signs: Chest X-ray (not indica
exam consistent with bronchiolitis); Nasal RSV

ZRisk Factors for HSV:

PQ, Influenza PGR, and/or COVID-19 PCR (if a8, protein, cell count, gram stain Although uncommon in
g e old at least 1 mL for CSF meningitis/encephalitis thisage group, HSV
nel should be considered if
L rCr ot " .

. v ) s o
If a Patlent had an ANC <5OO’. start _ Start empiric antimicrobial therapy:
ceftriaxone and consult Infectious Diseases. Obtain cultures before administering antibiotics if patient stable

. . . . e  Ceftriaxone IV 100 mg/kg/day div g12hr
y Vancomycm can be discontinued if cultures ° If concern for meningitis and/or septic shock: Add Vancomycin IV

or meningitis/encephalitis panel was o <52 weeks PMA*/about <3 mo old: 15 mg/kg q8hr or as
: . determined by ph based on estimated AUC
negative for Streptococcus pneumoniae and etermined by pharmacy based on estimate

o  Discontinue vancomycin if meningitis/encephalitis PCR panel

Listeria monocytogenes. negative for Streptococcus pneumoniae and Listeria
monocytogenes

If suspicion of HSV infection: add Acyclovir IV 60 mg/kg/day div q8hr
If ANC <500: administer ceftriaxone, and consult Infectious Diseases

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

consToerTTECTIOUS
Diseases oonsult./ \[/ v
Vss Treat as indicated
- Discharge Giteria: — '« Consult Infectious Disease if concem for meningitis, bacteremia,
Infant well appearing, improving clinically and tolerating feeds well HSv, uTl z‘;" M“fi'DNEIRES‘S“*_"‘ (':'?R) organism, pyelonephritis
e Blood culture (which is continuously monitored) negative at 24 hours [ complicated by intrarenal or perinephric abscess "
«  Urineand CSF cultures (if obtained), negative after at least 24 hours of | | Consult Ophthalmology if any of the HSV PR tests are positive

M . e IfUTl confirmed:
i incubation. Must call lab tech to check culture plates as these are [ Icf(;rolzvs enterococaus, change to amoxicilin 50 mg/kg/day divTID

ily inspected onl) daily. ©
‘ manually inspected only once daly. \ o Maystill d/c homeat 24 hrs if well appearing and blood and CSF
o

e CSFHSV PCR negative C P nd b

+ Nonew symptomsof concern cultures negative (do not need to wait for sensitivities). Follow u
. Family understands discharge instructions and ongoing infant needs

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

__ arranged

with sensitivities and adjust antibiotics if needed.

Duration of treatment: 7 days if responds quickly to
CONTACTS: ERIC HOPPA, MD | ILANA WAYNIK, MD [ ] connec'icu'
“=®Childrens
LAST UPDATED: 08.30.24

antibiotics, otherwise 10 days
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lll Infant and/or well infants with abnormal

inflammatory markers or risk factors for
HSV:

If a focal infection is identified, treat
appropriately and consult Infectious
Diseases as needed.

Make sure to consult ophthalmology if HSV
tests are positive, to assess for ocular
involvement.

If UTI identified, may still d/c home at 24 hrs

of negative blood and CSF cultures if well
appearing (do not need to wait for
sensitivities)

CLINICAL PATHWAY: L e

AND DOES NOT

Fever and Sepsis Evaluation in the Infant (Ages 29-60 days) | reecace cunica

JUDGMENT.

Inclusion Criteria: Infant 29-60 days of age with rectal temp 238.0°C/100.4°F (at home, PCP, or in ED), gestational age 235 weeks
Exclusion Criteria: Currently admitted to NICU, { ge <35 wks, i i known focal infection, underlying chronic
medical disease, current antibiotic therapy, bronchiolitis (see iolitis Clinical Pathway)

T

il Infant (potential
~_ signs):
Il Infant! © Poor feeding
. an:,":" ':;:::ce onpE) by EITHER hx or appearance * Excessive sleeping |
\‘I PP on PE, and/or risk factors for. ® Decreased |

NV!"@W " responsiveness

« Inconsolability

{ * Respiratory distress
\

Diagnostic Tests | | ® Cyanosis
. . . itonin, culture ® Petechial rash \
Diagnosis confirmed? —Yes Diagnostic Tests * seures
. 1y colsider deferral of LP and antibiotics in well appearing infant with o Parental concern
positive PCR for COVID-19, influenza, or RSV) « Provider concem
‘Persistent watery stools: Stool BIOFIRE o
+ respiratory sgns: Chest Xray (no ndicated o Blqga CBC w diff, procalcitonin, culture, AST, ALT
with Nasal RSY. ®  Uri: (cath) UA, culture ?Risk Factors for HSV:

[though uncommon in
roup, HSV

° Treat as indicated
Consult Infectious Disease if concem for meningitis, bacteremia,
HSV, UTI with Multi-Drug Resistant (MDR) organism, pyelonephritis
complicated by intrarenal or perinephric abscess
. Consult Ophthalmology if any of the HSV PCR tests are positive
° If UTI confirmed:
o Ifgrows enterococcus, change to amoxicillin 50 mg/kg/day div TID
o) May still d/c home at 24 hrs if well appearing and blood and CSF
cultures negative (do not need to wait for sensitivities). Follow u
with sensitivities and adjust antibiotics if needed.
Duration of treatment: 7 days if responds quickly to
antibiotics, otherwise 10 days

*  Call PCP to inform of work-up

PCP or ED follow up patient in 24 hours
Ifbarriers to follow up, consider
placing in observation

| PMA (Post Age) i postnatal age

l Admit to Pediatric Hospital Medicine |

Further evaluation

and treatment p\
Aurwmg&— o—aagnosls mnflrmed" j

| inpatient team.
Consider Infectious \/ —
Diseases consult. — —

ves Treat as indicated
- Discharge Griteria: T ®  Consult Infectious Disease if concem for meningitis, bacteremia,
ba— P . HSV, UTI with Multi-Drug Resistant (MDR) organism, pyelonephritis
Infant well | lly and tolerating feeds well
T e appearing MPraVING ¢ va erating feecs we complicated by intrarenal or perinephric abscess

Blood cult: hich it I itored) ttive at 24 h
lood culture {which is continuously monitored) negative ours { Consult Ophthalmology if any of the HSV PCR tests are positive
| *  IfUTl confirmed:
o Ifgrows change to icillin 50 mg/kg/day div TID

/- 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.
‘ o CSF Hs\/’ypckfecgative Y 4 o Maystill d/c home at 24 hrs if well appearing and blood and CSF
e No new symptoms of concern cultures negative (do not need to wait for sensitivities). Follow u|
o Family understands discharge instructions and ongoing infant needs glth:ens::fr\cuei and :";‘:‘ 3"_;'b'°"‘5rz "eeF‘;d-t
o Follow-up provider identified; discharge plan and close follow-up © uration of treatment: 7 days if responds quickly to
arranged antibiotics, otherwise 10 days

CONTACTS: ERIC HOPPA, MD | ILANA WAYNIK, MD ®_ Connecticut
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lll Infant and/or well infants with

abnormal inflammatory markers
or risk factors for HSV:

If no focal infection is identified,
but the patient is not improving
on empiric antimicrobials,
urther evaluation is needed

CLINICAL PATHWAY: L e

AND DOES NOT

Fever and Sepsis Evaluation in the Infant (Ages 29-60 days) | reecace cunica

JUDGMENT.

Infant 29-60 days of age with rectal temp 238.0°C/100.4°F (at home, PCP, or in ED), gestational age 235 weeks
Currently admitted to NICU, { ge <35 wks, i i known focal infection, underlying chronic

medical disease, current antibiotic therapy, bronchioliis (see iolitis Clinical Pathway)
T

W infant*
by EITHER hx or appearance
on PE, and/or risk factors for
Nvmfe@/

Well Infant
(by hx and appearance on PE)
~

Diagnostic Tests
o Blood: CBC w diff, procalcitonin, culture .
o Urine: (cath) UA, culture Diagnostic Tests

(May consider deferral of LP and antibiotics in well appearing infant with

Consider: positive PCR for COVID-19, influenza, or RSV)

Infant (potential
signs):
* Poor feeding
o Excessive sleeping
® Decreased
responsiveness
« Inconsolability
* Respiratory distress
* Cyanosis
 Petechial rash
® Seizures
 Parental concern
* Provider concem

Further evaluation
and treatment per
inpatient team.

Diseases consult.

Consider Infectious

o Ifpersistent watery stools: Stool BIOFIRE

o Ifrespiratory signs: Chest X-ray (not indicated if *  Blood: CBC w diff, procalcitonin, culture, AST, ALT

exam consistent with bronchiolitis); Nasal RSV ®  Urine: (cath) UA, culture ZRisk Factors for HSV:

PR, Influenza PCR, and/or COVID-19 PCR (if *  CSF:culture, glucose, protein, cell count, gram stain Ammugh uncommon in
'\\,‘j&s is circulating) o Drawand hold at least 1 mLfor CSF meningitis/en age gmup, HSV

BioFire panel ered if

o Ifinitial CSF studies suggest infe
No—= =

If risk factors for HSV’:
Blood: HSV PCR

Improving?

VES+

inflammatory markers?

<sTCIES, seizures,

°  ANC>5200 or <500 o Surfaces: HSV PCR (use 1 swab for HSV PCR and swab in this oraer hypothermia,
. Procalcitonin >0.5 ng/ml conjunctiva, mouth, nasopharynx, rectum). If vesicle present, also mucous membrane
send swab of vesicle base. ulcers, CSF
If procalcitonin unavailable, may substitute . CSF: HSV PCR pleocytosis in the 'A
with the following: ®  Placeon Contact Precautions \ absence ofa
Fever >38.5°Cand positivegram stain |
CRP >2 mg/dL and/or Cmslder adding: \ result, leukopenia,
If persistent watery stools: Stool BioFire thrombocytopenia,

o Ifrespiratory signs: elevated ALT
o Chest X-ray (not indicated if exam consistent with bronchiolitis)
o Nasal RSV PCR, Influenza PCR, and/or COVID-19 PCR (if the

NO virusis circulating)

(inflammatory markers are normal)

v
Start empiric antimicrobial therapy:
Obtain cultures before administering antibiotics if patient stable

If um:
(U/A with positive leukocyte esterase or
nitrites, and/or >5 WBC and bacteria)
e Ceftriaxone IV/IM 50 mg/kg
/ . RBUS in ED if able (otherwise, notify PCP

e Ceftriaxone IV 100 mg/kg/day div q12hr
«  Ifconcern for meningitis and/or septic shock: Add Vancomycin IV
+ "
/ to schedule as outpatient) \ o <52 we.eks PMA*/about <3 mo old: 15.mg/kg q8hroras
| Prescribe Cephalexin PO 100 mg/kg/day | determined by pharmacy based on estimated AUC
div TID-QID o D if PCR panel
o Duration of treatment: 7 days (if mild UTI negative for Streptococcus pneumoniae and Listeria

\ and has confirmed PCP follow up) | monocytogenes
\ /' . If suspicion of HSV infection: add Acydovir IV 60 mg/kg/day div g8hr

Discharge Instructions: ®  IfANC <500: administer ceftriaxone, and consult Infectious Diseases
e Call PCP to inform of work-up
PCP or ED follow up patient in 24 hours
Ifbarriers to follow up, consider
placing in observation

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

l Admit to Pediatric Hospital Medicine |

Further evaluatiof _
and treatment per
| inpatient team. Aurwlng&— o—%agnosls mnflrmed»ym
&o@slder Infectloy T~ j
Diseases consult. — —
e o Treatasindicated
®  Consult Infectious Disease if concem for meningitis, bacteremia,
HSV, UTI with Multi-Drug Resistant (MDR) organism, pyelone phritis
complicated by intrarenal or perinephric abscess
Consult Ophthalmology if any of the HSV PCR tests are positive
*  IfUTl confirmed:
o Ifgrows change to icillin 50 mg/kg/day div TID
o Maystill d/c homeat 24 hrs if well appearing and blood and CSF
cultures negative (do not need to wait for sensitivities). Follow u
with sensitivities and adjust antibiotics if needed.

o Infant well appearing, improving clinically and tolerating feeds well

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

e Urineand 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.

e CSFHSV PCR negative

«  Nonew symptoms of concern

. Family understands discharge instructions and ongoing infant needs

.

Follow-up provider identified; discharge plan and dose follow-up ©  Duration of treatment: 7 days if responds quicly to
arranged antibiotics, otherwise 10 days

—
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE

Fever and Sepsis Evaluation in the Infant (Ages 29-60 days) | keeacecimica

JUDGMENT.

Inclusion Criteria: Infant 29-60 days of age with rectal temp 238.0°C/100.4°F (at home, PCP, or in ED), gestational age 235 weeks
Exclusion Criteria: Currently admitted to NICU, { ge <35 wks, i i known focal infection, underlying chronic
medical disease, current antibiotic therapy, bronchiolitis (see iolitis Clinical Pathway)
T

AM
on PE, and/oi
HSVinfection’

Improving?

Discharge Criteria:

—om@bility
* Respiratory distress

‘ | Diagnostic Tests  Cyanosis
3lood: CBC w diff, procalcitonin, culture 5 ) © Petechial rash
Ye Srine: (cath) UA, culture Diagnostic Tests B e
(May ider deferral of LP ibiotics in well appearing infant with

 Parental concern
* Provider concem

positive PCR for COVID-19, infiuenza, or RSV)

roca citonin, culture, AST, ALT

. . . | RfFsicer:
If there is no focal infection and the Discharee Criteria: p—

patient IS im provi ng on em p| ric Infant well appearing, improving clinically and tolerating feeds well s nennstisencaics / tisme g iV

should be considered if
Blood culture (which is continuously monitored) negative at 24 hours

ection: add on CSF Meningitis/ | |  under 6 weeks:
0 o . . o / + Maternalhistoryof |
antImICI‘ObIa|S, the pat|ent can be . Urine and CSF cultures (if obtained), negative after at least 24 hours of
d iSCharged When cu |tU res are incubation. Must call lab tech to check culture plates as these are

| HSV lesions |
! manually inspected only once daily.
negative for 24 hours and CSF e |

and swab in this order:
If vesicle present, also

\ pleocytosisinthe |
\ absence ofa
\ positivegram stain |

CSF HSV PCR negative e b
. - c - No new symptoms of concern B branchiai deieiAT
HSV PCR is negative (if obtained). et

hypothermia,
mucous membrane
\ ulcers, CSF \
Family understands discharge instructions and ongoing infant needs
Follow-up provider identified; discharge plan and close follow-up
arranged

antimicrobial therapy:
Gdministering antibiotics if patient stable

Blood cultures are monitored :
i i |+ b Comrleun 70 d00mifiday | ° deermined ypramay e on AR
continuously. However, urine and s - SRR

Duration of treatment: 7 days (if mild UTI negative for Streptococcus pneumoniae and Listeria
\ and has confirmed PCP follow up) | monocytogenes

© Ceftriaxone IV/IM 50 mg/kg v 1V 100 mg/ div q12hr )
e RBUS in ED if able (otherwise, notify PCP ®  Ifconcern for meningitis and/or septic shock: Add Vancomycin IV

CSF cultures (if obtained) are onl |, || e
y Discharge Instructions: . : administer ceftriaxone, and consult Infectious Diseases
e Call PCP to inform of work-up

PCP or ED follow up patient in 24 hours PMA (Post-Menstrual Age) = gestational age + postnatal age
Ifbarriers to follow up, consider

placing in observation

manually inspected once daily. T —]

Providers must call the lab tech at (| &44“

oo S “l ;
24 hours to check culture plates. = % / -

Treat as indicated
- Discharge Criteria: o Consult Infectious Disease if concem for meningitis, bacteremia,
Infant well appearing, improving clinically and tolerating feeds well HSv, uTl zz" “’!“l‘"“'“gl"es‘s“*_"‘ (':'?R) organism, pyelonephritis
e Blood culture (which is continuously monitored) negative at 24 hours complicated by intrarenal or perinephric abscess
i

/ } "

o Urineand CSF cultures (if obtained), negative after at least 24 hoursof \ |  Consult Ophthalmologyif any of the HSV PCR tests are positive
|+ iU confrmed:

\

A\

incubation. Must call lab tech to check culture plates as these are
lly i ted onl) daily.
‘ é";;n::\/,yg;f:ga(:e ¥ ence cai. o  Maystill d/c home at 24 hrs if well appearing and blood and CSF

+ Nonew symptoms of concern cu_lt}l‘lres negative (d: n:'t need {Z'Mniit f_:r ser;si:viﬁes). Follow u
e Family understands discharge instructions and ongoing infant needs ‘g“ 59"5;"2"95‘3" :;‘:15‘ 3"‘_;' '°"‘5nd neec ; -
o Follow-up provider identified; discharge plan and close follow-up © uration of treatment: 7 days if responds quickly to

arranged antibiotics, otherwise 10 days

o Ifgrows enterococcus, change to amoxicillin 50 mg/kg/day div TID

/.
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Review of Key Points “="Childrens

* Clinical pathways helps standardize work up and treatment for this age group
« Workup and treatment is based on history, physical and risk stratification

« Using a group of more sensitive and specific inflammatory markers can help
identify those patients at higher risk for bacterial infection

* Lumbar punctures are not universally indicated in this age group

* Newer literature shows isolated UTI with normal inflammatory markers in a well
appearing infant is not a high risk condition that necessarily warrants
hospitalization or proceeding with LP

« Shorter length of stay and earlier discontinuation of antibiotics (for hospitalized
infants) is supported



®_ Connecticut

Quality Metrics* “=®Childrens

* Percentage of eligible patients treated per pathway
« Percentage of patients with order set usage

» Percentage of patients for whom recommendations for lumbar puncture
followed

» Percentage of patients for whom recommendations regarding antimicrobials
followed

» Average length of stay for ED patients

* Average length of stay for inpatient and observation patients (excluding those
with positive cultures)

* Returns to ED within 2 days due to a positive culture
« Readmissions within 2 days due to a positive culture

*Stratifying all metrics into 2 groups: positive and negative viral testing (for influenza, RSV, COVID-19)




®_ Connecticut

Pathway Contacts “="Childrenss

e [lana Waynik, MD

o Connecticut Children’s Pediatric Hospital Medicine

* Eric Hoppa, MD

o Connecticut Children’s Emergency Department
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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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