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Objectives

® Review Infant fever statistics

& Review current American Academy of Pediatric guidelines and related literature for febrile
infants

& Discuss recent literature regarding viral testing and serious bacterial infections

& Discuss best practice patterns regarding febrile infants
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Figure 1. Emergency department visit rate, by age group: United
States, 2020
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Methods

& AAP guidelines are based on universal agreement or strong consensus among committee
members

® Provided with same resources and literature to review

& Goal was to “develop a guideline to improve the diagnosis and treatment of UTTs,
bacteremia, and bacterial meningitis”




Eligibility
Well appearing
Rectal temperature of > 38C/100.4F within the last 24 hours

Gestation > 37 weeks and < 42 weeks

8-60 days of age
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Exclusion

1. Preterm born < 37 weeks

2. Less than 2 weeks of age whose perinatal courses complicated by maternal fever, infection, and or
antimicrobial use

3. High suspicion for HSV (vesicles)

4. Focal bacterial infections (cellulitis, omphalitis, septic arthritis, osteomyelitis)
5.  Infants with clinical bronchiolitis

6. Documented or suspected immune compromise

7. Neonatal course complicated by surgery of infection

8.  Infants with congenital or chromosomal abnormalities

9.  Medically fragile infants requiring some form of technology or ongoing therapeutic intervention to
sustain life

10. Infants receiving immunizations within the last 48 hours




Exclusion

& High risk groups
& High concern for infection based on clinical exam
& Bronchiolitis**

& Infants receiving immunizations within the last 48 hours







8 to21 days old,
well-appearing,
. no evident source of infection,
and temperature > 38.0°C

1

Obtain urinalysis (1), " blood culture (2), and perform LP({4)."
May obtain inflammatory markers (IMs) (3).7

Y

Increased
l HSV risk?®

Send HSWY
studiuzs..d

l No

4
1. Initiate parenteral

. . 1. Initiate parenteral
antimicrobial(s), o ]
including acyclovir|5). annmlcr-::jhlall:s.][.E].

2. Observe in hospital(6). 2. Observe in hospital{g).

. Discontinue antimicrobial{s)|(7a) and may
. Pathogen or source discharge hospitalized infant{7a) it all culture
Treat Infection{7/b). -4
(7b) Yes identified? results are negative at 24 to 36 hours and H5V

PCR result is negative (if sent).
2. Manage for duration of illness.







22 to 28 days old,
ppearing,

send bladder catheteriza
or SPA urine culture ().

Perdarm LP(11b) 4——Yag

Y

C5F

obtaine YIS

Yes CSF
Y 3
obtained?
No
C5F pleocytosis or | Na—»

uninterpretable? CSF ok
CSF pleo

traumatic ? ¥
1. May administer pa
Yes | antimicrobial{s){1
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1. Administer parenteral hlo
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2. Observe in hospital{13b).
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observation be at
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n 24 hours (1

and may
; , n or source E 5 zed infant{14a) if : es
Treat Infection(14c). [+Yes 050 harge hospitalized |_r‘F:mlI,l1.u_I if all culture
identified? are negative at 24 to 36 and H5
ney n

2. Follow far duration of illne




¢ Blood Culture

¢ Inflammatory markers
& ANC
& CRP
¢ Procalcitonin

& Fever > 38.5 C




Urinalysis

¢ Should be done with catheterization or suprapubic aspiration for culture

& Positive
& Presence of Leukocyte esterase

& >5 WBCs 1n centrifuged or > 10 in uncentrifuged urine

entification of UT
Basing culture on urinalysis results reduces likelihood of false-positive result
attributable to contamination or misdi f asymptomatic bacteriuria.
Risks, harm, cost Requiring positive urinalysis me true UTls.

Benefit—harm o , benefit based on high rate of UTI.
ment
d decision- Parents opposed to catheterization should be offered a choice of SPA and
making informed about the higher rate of ambiguous/false-positive culture results
obtained from bagged or voided specimens.
Key references 73, 17-93




Lumbar Puncture

& Send for WBC, Protein, Glucose, Gram
stain, culture, and possible viral testing

TABLE 2 CSF Values in Febrile Infants Without Evidence of UTI, 1BI, HSV, Enterovirus, or Traumatic CSF

edian

Dura Mater

¥

Protein

Glucose
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Antibiotics

TABLE 3 Initial Empirical Antibacterial Therapy for Well-Appearing Febrile Infants 7 to 60 Days OId

22-28 d Oid
[ or IM (50 mg/kg per
dose every 24 h)

Ampicillin IV or IM (150 mg/kg per
d divided every 8 h) and either
ceftazidime [V or IM (150 mg/kg per d
divided every 8 h) or gentamicin IV or
IM (4 mg/kg per dose every 24 h)

Ampicillin IV or IM (150 mg/kg per d
divided every 8 h) and either
ceftazidime IV or IM (150 mg/kg per d
divided every 8 h) or gentamicin IV or
IM (4 mg/kg per dose every 24 h)°

Ampicillin IV or IM (300 mg/kg per d
divided every 6 h) and ceftazidime
IV or IM (150 mg/kg per d divided
every 8 h)

Ceftriaxone IV or IM (50 mg/kg per
dose every 24 h)

No focus identified®

Ampicillin IV or IM (300 mg/kg per d
divided every 6 h) and ceftazidime
IV or IM (150 mg/kg per d divided
every 8 h)

Bacterial meningitis®

of ir

& Gram negative pathogens (E. coli) are responsible for majority of infections

29-60 d Oid

g IV or IM (50 mg/kg/dose
every 24 h). Oral medications for
infants older than 28 d.* Cephe
50-100 mg/kg per d in 4 doses or

xime 8 mg/kg per d in 1 dose
xone IV or IM (50 mg/kg/dose
24 h)

ne IV (100 mg/kg or d once
daily or divided every 12 h) or
Ceftazidime IV (
divided every 6 h) and vancomycin®
IV (60 mg/kg or d ed every 8 h)

Adapted fi
and Kimberlin DW, Brady







29 to 60 days old,
well-appearing,
no evident source of infection,
and temperature > 38.0 °C

L

Obtain urinalysis(15), * blood culture [16), and IMs [17)."

Increased IMs " N O positive urinabysis

result

L Yes

1. Send bladder catheterization or SPA urine culture if
positive urinalysis positive(15). Y
2. May perform LP [18a).° 1. 5end bladder catheterization or SPA urine

3. If C5F result is positive: culture(15]).
a. Administer parenteral antimicrobial(s) {1%a). 2. Need not perform LP[18b).

b. Observe closely in hospital (20a). 3. Administer oral antimicrobial{s) (19c).
4. If CSF result is negative and either urinalysis negative or 4. May observe closely at haome. ™
positive 5. Follow-upin 12 to 24 hours|20d).
a. May administer parenteral or oral
antimicrobial(s)(15b).
b. May abserve closely in hospital or at hame (20b,d). Ld
5. If C5F not available or uninterpretable: 1. Need not perform LP(18h).
a. Administer parenteral antimicrobial(s) (159a).f 2. Need not administer antimicrabial({s)(19d).

. d
b. May observe closely in hospital or at home (20b).° 3. Observe closely at home (20¢).
4. Follow-up within 24-36 hours (20c).

-

Source Pathogen or
limited to source identified at Mo
urine? 24 to 36 hours?
b J
1. Discontinue antimicrobials if administered (21a).
2. Discharge hospitalized infants {21b).
»  Treat infection (21d). 3. Manage for duration of illness.

Y

1. Complete treatment with aral antimicrobials {21c)
2. Discharge hospitalized infants (21b).
3. Manage for duration of illness.




[imitations

Studies used SBI as outcome measure but do not have standard definition
Meningitis 1S uncommon

Bacterial species are continually changing

Models rely on clinical appearance

Clinicians work 1n different settings

Family reliability and comfort levels vary
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BIOFIRE PCR

UPPER

RESPIRATORY

PROFILE

(RESPIRATORY PCR

PANEL 2)

Final result 01/13 1432

ADEMOVIRUS .. NOT DETEC

*WIRU... NOT DETEC
.. NOT DETEC

'IRU_.. NOT DETEC

CORONAVIRU... NOT DETEC
METAPNEUM... NOT DETEC

. - RHINOVIRUS/ .. NOT DETEC
Vlral Stu dl eSS INFLUENZAA . NOT DETEC
INFLUENZAE... NOT DETEC
PARAINFLUE... NOT DETEC
PARAINFLUE NOT DETEC
PARAINFLUE... NOT DETEC
PARAINFLUE... NOT DETEC
RSV PCR (RE... NOTDETEC
B PARAPERT... NOTDETEC
BORDETELLA... NOT DETEC
CHLAMYDOP_... NOTDETEC
MYCOPLASM... NOT DETEC
* 'IRU._.. NOT DETEC
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Methods

eTable: BioFire Respiratory Panel 2.1 (RP2.1)

& Secondary analysis of prospective quality s
improvement data from single center over 2.5 Adenovins =
. Coronavirus HKU1
year period Coronavirus NLG3

Coronavirus OC43
¢ N of 931 SARS-CoV-2
Human Metapneumovirus
Human Rhinovirus/Enterovirus
Influenza A
Influenza B

& AAP inclusion and exclusion criteria were Parainfluenza Virus 1
' i Parainfluenza Virus 2
included for analysis arainfluenza Virus

Parainfluenza Virus 3
. . . . Parainfluenza Virus 4
& Intervention of Multiplex respiratory testing that [IRSECISTETHRGIEE

. Bacteria

lnChlded SARS'COV‘Z Bordetella par
Bordetella pertussis
Chlamydia pneumoniae
Mycoplasma pneumoniae

¢ Documented rectal temperature of > 38.0 °




Clinical and Laboratory Characteristics of Infants by Viral Infection Status

Characteristic

Infants, No. (%)
Total (N=931)

No viral infection (n=320) Non-SARS-CoV-2 viral infection (n=448)2 SARS-CoV-2 infection (n=163)2

Sex
Male
Female
Age, d
8-21
22-28
29-60

547 (58.8)
384 (41.2)

164 (17.6)
124 (13.3)
643 (69.1)

194 (60.6)
126 (39.4)

85 (26.6)
54 (16.9)
181 (56.6)

254 (56.7)
194 (43.3)

58 (12.9)
55 (12.3)
335 (74.8)

99 (60.7)
64 (39.3)

21 (12.9)
15 (9.2)
127 (77.9)

Hospitalized

Cerebrospinal fluid culture available

428 (46.0)
329 (35.3)

186 (58.1)
165 (55.3)

199 (44.4)
135 (30.1)

43 (26.4)
29 (17.8)

Maximal temperature, median (IQR), °C

All infants

Infants with UTI, bacteremia, or bacterial meningitis

38.3 (38.1-38.7)
38.8 (38.3-39.2)

Procalcitonin, median (IQR), ug/L*

All infants

Infants with UTI, bacteremia, or bacterial meningitis
C-reactive protein, median (IQR), mg/dL<

All infants

Infants with UTI, bacteremia, or meningitis
Absolute neutrophil count, median (IQR), cells/uL®
All infants

Infants with UTI, bacteremia, or bacterial meningitis

0.1(0.1-0.2)
0.7 (0.2-5.1)

0.31(0.09-1.12)
2.90 (0.94-6.50)

2700 (1800-4500)
5600 (2900-8400)

38.4 (38.1-38.9)
38.9 (38.5-39.3)

0.1(0.1-0.4)
1.6 (0.4-7.8)

0.29 (0.05-2.28)
3.94 (1.32-6.91)

2800 (1800-5300)
6600 (3400-9500)

38.3 (38.1-38.6)
38.5 (38.2-39.0)

0.1 (0.1-0.2)
0.3 (0.1-0.8)

0.48 (0.16-1.17)
2.01 (0.93-6.18)

3100 (2000-4600)
4600 (2700-6500)

38.4 (38.1-38.7)
38.3 (38.2-39.0)

0.1(0.1-0.2)
0.1 (0.1-0.2)

0.14 (0.07-0.28)
0.17 (0.14-0.23)

1900 (1300-2700)
1800 (1600-2200)

IBacterial infections

107 (11.5)

67 (20.9)

35 (7.8)

531 |




Results

& Prevalence of Any Infection and Invasive
Bacterial Infections (IBIs) Specifically
Among Febrile Infants According to Viral
Status

Bacterial infection
. UTI, bacteremia, or bacterial meningitis |

|:| Bacteremia or bacterial meningitis {IBI)

e
i

Infants, %

a
C
D : N
— d
No Non-SARS-CoV-2 SARS-CoV-2
viral infection viral infection infection



Discussion

¢ Findings are similar to previous studies with selective viral testing

& AAP recommendations regarding viral testing
¢ Low but not neglible risk in non- SARS-CoV-2
& No IBIs found in SARS-CoV-2

& Limitations
¢ Variant testing limited
& Low number of IBI
¢ Single center

¢ Individual practice patterns




How does this change practice?
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