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Supplemental Figure 2: Pathogens detected using mPCR testing
Supplemental Figure 2a

Figure 2a: Detected Respiratory Pathogens. Lighter colors represent single detections; darker colors represent co-detections with other organisms. P1 (1/1/2011-12/31/2014) and P2 (1/1/2015-4/30/2018) pathogens detected using batched Respiratory Viral Panel (RVP); P3 (5/1/2018-6/15/2019) pathogens detected using on-demand Respiratory Panel (RP). Pathogen abbreviations are as follows: Rhino/Enterovirus: Human Rhinovirus/Enterovirus; RSV: Respiratory Syncytial Virus; Parainfluenza: Parainfluenza 1, 2, 3, 4; Coronavirus: Coronavirus 229E, HKU1, OC43, NL63; Metapneumovirus: Human Metapneumovirus; Influenza: Influenza A/H1, A/H1-2009, A/H3, B. Enterovirus was not tested for in P1 or P2 but was co-detected with rhinovirus in P3 because the assay could not distinguish between these viruses. 76 pathogens were detected from 72 unique samples in P1; 83 pathogens were detected from 74 unique samples in P2; and 283 pathogens were detected from 247 unique samples in P3.




Supplemental Figure 2b
E. coli          S. agalactiae

Figure 2b: Pathogen detection from cerebrospinal fluid. Using the Meningitis Encephalitis Panel (MEP). Lighter color represents single detections; darker color represents co-detections with other organisms. Cerebrospinal fluid mPCR testing was only available during P3 (5/1/2018-6/15/2019). Pathogen abbreviations are as follows: Parechovirus: Human Parechovirus; HHV-6: Human Herpes Virus 6; E. coli: Escherichia coli K1; S. agalactiae: Streptococcus agalactiae.  Coinfections count as multiple pathogens.  *Indicates two subjects with detection of Enterovirus and HHV-6. 48 pathogens were detected from 46 unique samples.   



	Supplemental Table 1a: Outcomes among infants 0-28 days (n=1603)

	Outcome
	P1
n=679
	P2
Guideline
n=676
	P3
Guideline plus rapid mPCR
n=248
	P-value a

	Admitted e, number (%)
	637 (93.8)
	638 (94.4)
	231 (93.1)
	.77

	Inpatient LOS e,f, days, median (IQR)
	2.1 (1.8-3.0)
	1.9 (1.6-2.5)
	1.9 (1.5-2.5)
	<.001b,c

	Readmission within 30 days, number (%)
	35 (5.2)
	26 (3.8)
	25 (10.1)
	.002b,d

	Deaths within 30 days, number (%)
	1 (0.1)
	1 (0.1)
	0 (0.0)
	-----

	Antimicrobial usage

	  Received no antimicrobials g, number (%)
	48 (7.1)
	53 (7.8)
	36 (14.5)
	.001b,d

	  Received a single dose of 1-2 antimicrobials g, number (%)
	3 (0.4)
	9 (1.3)
	3 (1.2)
	.21

	  Antibiotic duration h, days, median (IQR)
	3.9 (3.2-4.5)
	2.8 (2.3-3.8)
	2.5 (1.9-2.8)
	<.001b,c,d

	  Antiviral duration i, days, median (IQR)
	1.4 (0.9-1.9)
	1.0 (0.7-1.7)
	1.0 (0.6-1.6)
	<.001b,c

	Number of ancillary tests per patient j, median (IQR)
	9 (8-11)
	10 (7-11)
	6.5 (3-8)
	<.001b,d

	Received chest radiograph, number (%)
	188 (27.7)
	98 (14.5)
	25 (10.1)
	<.001b,c

	Received lumbar puncture, number (%)
	568 (83.7)
	533 (78.8)
	185 (74.6)
	.005b,c


P1: 1/1/2011-12/31/2014; no clinical practice guideline or rapid multiplex polymerase chain reaction (mPCR) testing 
P2: 1/1/2015-4/30/2018; clinical practice guideline available, no rapid mPCR testing
P3: 5/1/2018-6/15/2019; clinical practice guideline and rapid mPCR testing available
a P-value shown comparing all 3 periods
b Significant difference between all 3 periods, with P-value <.05
c Significant difference between P1 and P2, with P-value <.05
d Significant difference between P2 and P3, with P-value <.05
e Considered inpatient if discharged from an inpatient unit
f Excludes 35 patients in Period 1 and 25 patients in Period 2 with unverifiable inpatient admission times
g Antimicrobials include acyclovir, ampicillin, cefepime, cefotaxime, ceftriaxone, gentamicin, oseltamivir, penicillin, and vancomycin
h Among patients receiving more than a single dose of 1-2 antibiotics
i Among patients receiving more than a single dose of 1-2 antivirals
j Includes complete blood count, basic metabolic panel, urinalysis, cerebrospinal fluid cell count and chemistries, enterovirus PCR, Respiratory Syncytial Virus antigen, influenza antigen, Herpes Simplex Virus PCR, aspartate aminotransferase, alanine aminotransferase, total and direct bilirubin, and bacterial cultures obtained during the hospital encounter



	Supplemental Table 1b: Outcomes among infants 29-60 days (n=2434)

	Outcome
	P1
n=1207
	P2
Guideline
n=917
	P3
Guideline plus rapid mPCR
n=310
	P-value a

	Admitted e, number (%)
	827 (68.5)
	585 (63.8)
	161 (51.9)
	<.001 b,d

	Inpatient LOS e,f, days, median (IQR)
	1.8 (1.4-2.3)
	1.6 (1.0-2.3)
	1.5 (1.0-2.1)
	<.001 b,c

	Readmission within 30 days, number (%)
	59 (4.9)
	46 (5.0)
	12 (3.9)
	.70

	Deaths within 30 days, number (%)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	-----

	Antimicrobial usage

	  Received no antimicrobials g, number (%)
	303 (25.1)
	250 (27.3)
	147 (47.4)
	<.001 b,d

	  Received single dose of 1-2 antimicrobials g, number (%)
	154 (12.8)
	215 (23.4)
	58 (18.7) 
	<.001 b,c,d

	  Antibiotic duration h, days, median (IQR)
	2.9 (1.5-4.0)
	1.5 (1.0-2.1)
	1.0 (1.0-1.5)
	<.001 b,c,d

	  Antiviral duration i, days, median (IQR)
	1.2 (0.8-1.8)
	1.0 (0.5-1.7)
	1.2 (0.7-1.6)
	.19

	Number of ancillary tests per patient j, median (IQR)
	8 (6-10)
	7 (4-9)
	4 (3-6)
	<.001 b,c,d

	Received chest radiograph, number (%)
	340 (28.2)
	171 (18.6)
	30 (9.7)
	<.001 b,c,d

	Received lumbar puncture, number (%)
	843 (69.8)
	573 (62.5)
	162 (52.3)
	<.001 b,c,d


P1: 1/1/2011-12/31/2014; no clinical practice guideline or rapid multiplex polymerase chain reaction (mPCR) testing 
P2: 1/1/2015-4/30/2018; clinical practice guideline available, no rapid mPCR testing
P3: 5/1/2018-6/15/2019; clinical practice guideline and rapid mPCR testing available
a P-value shown comparing all 3 periods
b Significant difference between all 3 periods, with P-value <.05
c Significant difference between P1 and P2, with P-value <.05
d Significant difference between P2 and P3, with P-value <.05
e Considered inpatient if discharged from an inpatient unit
f Excludes 49 patients in Period 1 and 27 patients in Period 2 with unverifiable inpatient admission times
g Antimicrobials include acyclovir, ampicillin, cefepime, cefotaxime, ceftriaxone, gentamicin, oseltamivir, penicillin, and vancomycin
h Among patients receiving more than a single dose of 1-2 antibiotics
i Among patients receiving more than a single dose of 1-2 antivirals
j Includes complete blood count, basic metabolic panel, urinalysis, cerebrospinal fluid cell count and chemistries, enterovirus PCR, Respiratory Syncytial Virus antigen, influenza antigen, Herpes Simplex Virus PCR, aspartate aminotransferase, alanine aminotransferase, total and direct bilirubin, and bacterial cultures during the hospital encounter



	
Supplemental Table 1c: Outcomes among infants 61-90 days (n=1280)

	Characteristic / Outcome
	P1
n=628
	P2
Guideline
n=489
	P3
Guideline plus rapid mPCR
n=163
	P-value a

	Admitted e, number (%)
	146 (23.2)
	109 (22.3)
	52 (31.9)
	.04b,c,d

	Inpatient LOS e,f, days, median (IQR)
	1.9 (1.3-2.8)
	1.8 (0.8-2.8)
	1.5 (0.9-2.4)
	.07

	Readmission within 30 days, number (%)
	46 (7.3)
	17 (3.5)
	11 (6.7)
	.02b,c

	Deaths within 30 days, number (%)
	0 (0.0)
	1 (0.2)
	0 (0.0)
	-----

	Antimicrobial usage

	  Received no antimicrobials g, number (%)
	433 (68.9)
	371 (75.9)
	128 (78.5)
	.008b,c

	  Received a single dose of 1-2 antimicrobials g, number (%)
	87 (13.9)
	60 (12.3)
	15 (9.2)
	.267

	  Antibiotic duration h, days, median (IQR)
	2.1 (1.3-3.8)
	1.5 (0.9-3.1)
	1.0 (0.9-3.2)
	.02b,c

	  Antiviral duration i, days, median (IQR)
	1.3 (0.6-2.0)
	1.6 (0.7-3.4)
	0.8 (0.6-1.0)
	.42

	Number of ancillary tests per patient j, median (IQR)
	4 (2-6)
	2 (0-5)
	3 (1-5)
	<.001b,c

	Received chest radiograph, number (%)
	159 (25.3)
	81 (16.6)
	22 (13.5)
	<.001b

	Received lumbar puncture, number (%)
	118 (18.8)
	63 (12.9)
	25 (15.3)
	.028b,c


P1: 1/1/2011-12/31/2014; no clinical practice guideline or rapid multiplex polymerase chain reaction (mPCR) testing 
P2: 1/1/2015-4/30/2018; clinical practice guideline available, no rapid mPCR testing
P3: 5/1/2018-6/15/2019; clinical practice guideline and rapid mPCR testing available
a P-value shown comparing all 3 periods
b Significant difference between all 3 periods, with P-value <.05
c Significant difference between P1 and P2, with P-value <.05
d Significant difference between P2 and P3, with P-value <.05
e Considered inpatient if discharged from an inpatient unit
f Excludes 14 patients in Period 1 and 5 patients in Period 2 with unverifiable inpatient admission times
g Antimicrobials include acyclovir, ampicillin, cefepime, cefotaxime, ceftriaxone, gentamicin, oseltamivir, penicillin, and vancomycin
h Among patients receiving more than a single dose of 1-2 antibiotics
i Among patients receiving more than a single dose of 1-2 antivirals
j Includes complete blood count, basic metabolic panel, urinalysis, cerebrospinal fluid cell count and chemistries, enterovirus PCR, Respiratory Syncytial Virus antigen, influenza antigen, Herpes Simplex Virus PCR, aspartate aminotransferase, alanine aminotransferase, total and direct bilirubin, and bacterial cultures obtained during the hospital encounter




	
Supplemental Table 2: Combinations of mPCR testing in P3 (n=512)

	Characteristic
	RP Only
	RP and MEP
	MEP Only

	Number (%) of patients receiving mPCR testing
	308 (60.2)
	162 (31.6)
	42 (8.2)

	Age of patients, days, median (IQR)
	44 (29-57.2)
	28 (15-40)
	22 (11-33)


P3: 5/1/2018-6/15/2019. 
mPCR: multiplex polymerase chain reaction
RP: respiratory panel
MEP: meningitis/encephalitis panel

Respiratory Pathogens

P1-multiple pathogens	Rhino/Enterovirus	RSV	Parainfluenza	Coronavirus	hMPV	Adenovirus	Influenza	40.789473684210527	18.421052631578945	19.736842105263158	7.8947368421052628	3.9473684210526314	0	9.2105263157894726	P2-multiple pathogens	Rhino/Enterovirus	RSV	Parainfluenza	Coronavirus	hMPV	Adenovirus	Influenza	59.036144578313255	18.072289156626507	9.6385542168674707	7.2289156626506017	3.6144578313253009	1.2048192771084338	1.2048192771084338	P3-multiple pathogens	Rhino/Enterovirus	RSV	Parainfluenza	Coronavirus	hMPV	Adenovirus	Influenza	55.477031802120138	9.8939929328621901	13.074204946996467	10.247349823321555	3.8869257950530036	3.5335689045936398	3.8869257950530036	P1	Rhino/Enterovirus	RSV	Parainfluenza	Coronavirus	hMPV	Adenovirus	Influenza	38.157894736842103	17.105263157894736	17.105263157894736	5.2631578947368416	3.9473684210526314	0	7.8947368421052628	P2	Rhino/Enterovirus	RSV	Parainfluenza	Coronavirus	hMPV	Adenovirus	Influenza	48.192771084337352	9.6385542168674707	7.2289156626506017	3.6144578313253009	3.6144578313253009	0	0	P3	Rhino/Enterovirus	RSV	Parainfluenza	Coronavirus	hMPV	Adenovirus	Influenza	48.056537102473499	6.0070671378091873	8.1272084805653702	5.6537102473498235	2.8268551236749118	1.4134275618374559	3.1802120141342751	Inv.	59.036144578313255	
Percent of Detected Pathogens




Detected Cerebrospinal Fluid Pathogens

P3-single pathogen	Enterovirus	Parechovirus	HHV-6	E. coli	S. agalactiae	54.166666666666664	27.083333333333332	8.3333333333333321	2.083333333333333	4.1666666666666661	P3-multiple pathogens	Enterovirus	Parechovirus	HHV-6	E. coli	S. agalactiae	4.1666666666666661	0	4.1666666666666661	0	0	
Percent of Detected Pathogens
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Febrile Neonate <29 days

Clinical Practice Guidelines

Inclusion Criteria

* Infant < 29 days

* Any reliably taken temperature >
than 38.0C (100.4F)

Exclusion criteria
<37 weeks gestational age
Medical and/or surgical comorbidities
Recent antibiotic use within last 7 days
Prolonged NBN course
Other clear source of bacterial
infection such as mastits, celluts,
septic joint, etc...

Herpes Simplex Virus (HSV) Checklist

* Hypothermia (<96.5F/35.8C) or
respiratory distress
History of seizures or seizure during
evaluation
Vesicles on exam (including scalp)
CSF pleacytosis for age (>19 nucleated
cells/hpf)

* Elevated transaminases (>2x upper
limit of normal)

Ifany of these are present,testing and treatment

s recommended

Full sepsis evaluation

Full Sepsis Evaluation
Blood culture:
CBC/plt/diff
AST/ALT
BUN/Cr
Urine culture:
Urinalysis with
CSF gram stain and culture
CSF cell counts, glucose, protein (Enterovirus pr with
pleocytosis anytime or without pleacytosis [>19
nucleated cells/hpf] but in season)
Strongly consider CXR for respiratory symptoms and
exam not consistent with bronchiolitis
Strongly consider stool guaiac, leukocytes, and culture
for diarthea

Empiric Treatment
Ampicilln

<7 days: 100 mg/kg/dose Q8H

>7 days: 75 mg/keg/dose QBH (see page 3 for continued
dosing recommendations based on ab resuits)

Gentamicin

amg/kg/dose Q24H

*+*Add cefotaxime 100mg/kg/dose q8h for Gram Negative
Rods seen on gram stain®**

Admission Decision

HSV Evaluation
Serum HSV PCR
CSF HSV PCR
Eye/nasopharyngealrectal swabs for HSV.
culture.
Swabs of vesicles for HSV Culture, PCR, DFA
(Prioritized in this order if limited by sample.
Culture and PCR can be collected in standard
viral collection kit and placed in viral medium.
DFA should be collected with sterile cotton o
Dakron swab and placed in 1-2ml of sterile
saline. All samples should be labeled with
source of sample and test to be run.)

Empiric Treatment
Acyclovir
20mg/kg/dose Q8H

Monroe Carell Jr.

childvers tospital

atVanderbilt

This quideline does not take into account individuol patient
Situations, ond does not substitut for clinical judgment.
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Febrile Infant, 29-60 days

Clinical Practice Guidelines F’

Inclusion Criteria

* Infant 29-60 days

* Any reliably taken temperature
>38.0C (100.4F)

Exclusion criteria
<37 weeks gestational age
Medical and/or surgical comorbidities
Recent antibiotic use within last 7
days
Prolonged NBN course
Other clear source of bacterial
infection such as mastitis, celluts,
sepic joint, etc...

Risk Assessment
I one of the following is NOT true, consider
infant HIGH risk. Alltrue = LOW risk
* Urinalysis with neg nitrites, LE, and <
10 WBC per hpf
CBC with 5K-15K WBC
(CSF with <10 Nucleated cells/hpf
OKR (if obtained) without focal
infiltrates

Full Sepsis Evaluation

Full sepsis evaluation

and risk assessment
* Add vancomyci

bacterial meningitis based on CSF
studies/gram Stain

concerned for

Ceftriaxone:

concerned:

* Add vancomycin if

meningiis based on CSF
studies/gram stain

and Acyclovir
for bacterial

HSV Evaluation

Blood culture:
CBC/plt/diff

Urine culture:

Urinalysis with micro

CSF gram stain and culture
CSF cell counts, glucose, protein (Enterovirus PCR with
pleocytosis anytime or with no pleocytosis [>9
nucleated cells/hpf] but in season)

Consider CXR for severe respiratory symptoms
Consider stool gram stain and culture for diarrhea

critders forpitd

atVanderbilt

Empiric Treatment
Meningitis:
Ceftrioxone 50mg/kg/dose q12h

Bacteremia/UTI:

*Add Vancomycin 15mg/kg/dose qéh
for suspected bacterial meningitis

Ceftriaxone 50mg/kg/dose a24h

*For infants who test positive for flu or RSV, obtaining u/a
‘with micro, urine culture, blood culture and monitoring off

antiblotics s recommended unless workup is concerning for
bacterial infection. If starting antibiotics, a lumbar puncture

s recommended prior to initiation of antibiotics.

This quideline does not take into account individual potient situations,

ond does not substitute for clinicaljudgment.

LFTs, Serum HSV PCR
CSF HSV PCR
Eye/nasopharyngealrectal swabs for HSV.
culture.
Swabs of vesicles for HSV Culture, PCR, and
DFA (Prioritized in this order i limited by sample.
Culture and PCR can be collected in standard
viral collection kit and placed in viral medium.
'DFA should be collected with sterile cotton or
Dakron swab and placed in 1-2mi of sterile
saline. All samples should be labeled with
source of sample and test to be run.)

Empiric Treatment

Acyclovir

20mg/kg/dose G8H

ED Discharge Criteria

Classified s low risk (meets ALL criteria)
Family understanding of diagnosis and plan
Contact with PCP and PCP who agrees with
plan and will follow up next day

‘Adequate transportation for follow up PCP
appointment the next day or return to the ED
should one of the cultures turn positive
Working phone with documentation of
reachable number
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Febrile Infant

Clinical Practice Guidelines

High risk infants

Serious Bacterial infection

Treat accordingly; review sensitivities and adjust antibiotics accordingly; consult Infectious

Disease specialist for all meningitis cases

HSV infection
Continue acyclovir and consult infectious disease specialist

Bacterial workup negative, virus testing positive

D/C antibiotics consider discharge at 24 hours if meets discharge criteria

Bacterial workup negative, virus testing negative
If well appearing, D/C an
urine culture is completed and negative or is reviewed and is negati

negative; and CSF culture is confirmed negative by review at 36 hours

Empiric Antibiotics for Infants <29 days
Meningitis (CSF pleocytosis) Bacteremia/UTi
Ampicillin Ampicil
<7 days: 100 mg/kg/dose q8h <7 days: 100 mg/kg/dose q12h
7 days: 75 mg/kg/dose q6h 7 days: 50 mg/kg/dose q6h

Gentamicin
amg/kg/dose g2ah

Gentamicin:
amg/kg/dose q2ah

Concern/Testing for HSV Infection
Acyclovir
20 mg/kg/dose qgh

Acyclovir
20mg/kg/dose q8h

*Add cefotaxime 100mg/kg/
dose g8h for Gram Negative Rods
seen on gram stain

tics and consider discharge at 36 hours if meets discharge criteria;

*If on acyclovir and/or other nephrotoxic medications,
strongly consider IVF

Inpatient Management

Low Risk Infants

Serious Bacterial Infection positive:
Treat accordingly (initial empiric treatment
outlined below); review culture results and
sensitivities and adjust accordingly

Bacterial Infection negative, viral infection
negative or positive:

D/C antibiotics and consider discharge at
24 hours if meets discharge criteria; urine
culture is final negative or reviewed and
negative at 24 hours; blood culture is
negative at 24 hours; and CSF is reviewed
and negative at 24 hours

ic Antibiotics for Infants >29 days
Meningitis (CSF pleocytosis)
Ceftrioxone: 50mg/kg/dose q12h
Add Vancomycin: 15mg/kg/dose q6h if concerned for bacterial

meningitis based on CSF studies and gram stain

(If renal impairment, contact pharmacy)
Monroe Carell Jr.

childvens togpita
atVanderbilt
i quideine does ot take nto
accoun ndvidua ptient stuatons,
“ond does notsuestiute for cinicol
Judgmen.

Bacteremia/UTI
Ceftriaxone: 50mg/kg/dose q24h

Concern/Testing for HSV Infection
Acyclovir: 20mg/kg/dose qgh
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Febrile Infant

Inpatient Management

Clinical Practice Guidelines

Inpatient Minimal Discharge Criteria

Serious Bacterial Infection No Serious Bacterial Infection

Urinary Tract Infection Bacteremia: Bacterial Meningitis: No HSV risk or HSV Ruled out:
o Tolerating po e Tolerating po  Plan for full e Tolerating po

®  Afebrile ®  Afebrile inpatient course of e Follow up arranged including

antibiotics unless discussion with PCP.
otherwise

recommended by
Infectious Disease
specialist

©  Completed appropriate parenteral ®  Negative blood culture
therapy or home antibiotics arranged documented.
(po or IV based on situation) Parenteral therapy
Follow up arranged including completed or home IV
discussion with PCP antibiotics arranged
Follow up arranged,
including discussion with
PCP
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