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Epidemiology

History and Examination

Screening Tests are Suboptimal

Risk Prediction Models are Irrelevant

Reference Test — Culture - Suboptimal
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Blood Cultures — False Negatives
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@ Time between collection and incubation

é Volume

Organism characteristics

- > Prior antimicrobial therapy
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Timing: Transient or intermittent bacteremia
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Decision Tree
Derivation Set

Urinalysis positive?

ANC > 4.09 x 1000/mm?3? No

PCT > 1.71 ng/ml?

908 Total

82 (+ SBI) 9.0%
826 (- SBI) 91.0%

No

Yes

19 (+ SBI) 2.4%
762 (- SBI) 97.6%
781 Total (86%)

63 (+ SBI) 49.6%
64 (- SBI) 50.4%
127 Total (14%)

Yes

4 (+ SBI) 0.8%
529 (- SBI) 99.2%
533 Total (68%)

15 (+ SBI) 6.0%
233 (- SBI) 94.0%
248 Total (32%)

No

Yes

1 (+SBI) 0.2%
521 (- SBI) 99.8%
522 Total (98%)

3 (+SBI) 27.3%
8 (- SBI) 72.7%
11 Total (2%)
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Misclassification Rates
Derivation Validation
SBI NoSBI Total SBI NoSBI Total
SBI per Rule 81 305 38 8 330 416
No SBI per
Rule 1 521 522 2 495 497
Total 82 826 908 88 825 913
Derivation Validation

MICHIGAN MEDIIME

Prediction rule sensitivity (95% Cl)
Prediction rule specificity (95% Cl)
Negative predictive value (95% ClI)
Positive predictive value (95% Cl)
Negative likelihood ratio (95% CI)
Positive likelihood ratio (95% Cl)

98.8% (92.5-99.9)
63.1% (59.7-66.4)
99.8% (98.8-100.0)
21.0% (17.1-25.5)
0.02 (0.003-0.14)
2.68 (2.44 - 2.93)

97.7% (91.3-99.6)
60.0% (56.6-63.3)
99.6% (98.4-99.9)
20.7% (16.9-25.0)
0.04 (0.01-0.15)
2.44 (2.23-2.67)
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Rule validation stratified by age group

Sensitivity Specificity

Population N (95% Cl) (95% Cl) NPV PPV
97.6 56.4 99.6
SBI STEICEE (85.9,99.9) (51.4,61.3) (97.2,100.0
97.6 63.3 99.6
2oty (91.0,99.6)  (60.0,66.6) (98.5,99.9)
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Evaluation and management of well-
appearing febrile infants 8-21 days

Pantell et al. Pediatrics. 2021: 148(2)

well appearing 8-21 dax old with temp 238C
an

no clear source of infection
obtain:
urinalysis
blood culture
lumbar puncture
consider inflammatory markers (CRP, procalcitoni

. q <

increased risk of HSV? <@

maternal history of genital HSV lesions or fevers 48 h before or after delivery
or

infants with vesicles, seizures, hypothermia, mucosal ulcers, or CSF pleocytosis in absence of + gram stain, leukopenia,
thrombocytopenia

FOAMcast.org

’ @ MahajanPemDoc

Evaluation and management of well-
appearing febrile infants 22-28 days

Pantell et al. Pediatrics. 2021: 148(2)

well appearing 22-28 daxs old with temp 238C
an

no clear source of infection
obtain:
urinalysis (and culture if positive)
blood culture
inflammatory markers (procalcitonin and CRP and/or ANC)<€

perform LP Any of the following: may perform LP
Temp >38.5C
procalcitonin > 0.5 ng/mL
CRP > 20 m@/dL
ANC >4000-5200/mm3
admit for obs
may give IV ABX

appropriate for outpatient obs?

urinalysis negative

evaluate CSF

al possible in 24 hours

may administer IV ABX IV ABX
(antibiotics if UA +) discharge with close
admit to hospital for follow up in 24 hours
observation
. mlm;.m urinaly spe d be dor zation or suprapubic aspiration
+ ufinalysis po

FOAMcast.org
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Evaluation and management of well-
appearing febrile infants 29-60 days

Pantell et al. Pediatrics. 2021: 148(2)

well appearing 29-60 daJs old with temp 238C
an

no clear source of infection

obtain:
urinalysis (and culture if positive)
blood culture
inflammatory markers (procalcitonin and CRP and/or ANC

Any of the following:

38.5C

procaclcimnbznoa— D.Sdng/mL |
RP > 20 mo/dL
ANC >4000-5200/mm3 sonc for culture

send for culture

B may perform LP no LP done no LP needed e Ip-g ::e)‘(iod

observe at home
unless si barriers to ay observe at home
if reliable transport & parents

willing to monitor
follow u;'n 12-24 hours

or
uninterpretable’ up
follow up in 24-36 hours

IV or PO ABX IV ABX
admit or discharge with admit or discharge with
close follow up in 24 close follow up in 24

eterization or suprapubic aspiration
wtrifuged
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Which Well-Appearing Febrile Infants 8-
60 days old Need a Lumbar Puncture?
Pantell et al. Pediatrics. 2021: 148(2)
Need a lumbar puncture
All infants ages 8-21 days
Infants 22-28 dags who have ang abnormal inflammatory marker
Temp >38.5C, ANC >4000 or 5200, CRP >20 mg/L, procalcitonin >0.5 mg/mL
Note: not all inflammatory markers must be obtained. These recommendations refer to whether those markers that
are obtained are normal or abnormal
MICHIGAN MEDSEIME FOAMcast.org , @ MahajanPemDoc
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Viral Test + - Does Not Matter
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29-60 days

e

v

UA -
ANC < 4k
PCT <0.5

No LP
No Hospitalization

No Antibiotics

UA +
ANC < 4k
PCT< 0.5

No LP
No Hospitalization

Treat UTI

UA -
ANC +
&/or
PCT +

SDM LP
SDM Hospitalization

Antibiotics
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y ANC < 4k SDM Hospitalization
PCT<0.5 Antibiotics
UA + SDM LP
\ s : ANC < 4k SDM Hospitalization
PCT < 0.5 Treat UTI
L LP
LS Hospitalization
&for Antibiotics
el - PCT + ,@l‘ﬂaha]snpsm Doc
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(Table IV. Rate of SBI stratified by age among febrile
infants with and without documented viral infections

Variables Virus positive Virus negative

Age-specific RR

SBI
<28d 4.2% (2.4%-6.7%) 16.9% (14.2%-19.8%)
>28d 3.4% (2.3%-4.9%)  9.9% (8.1%-11.9%)
uTl
<28d 2.6% (1.3%-4.8%) 13.3% (10.9%-16.1%)
>28d 2.8% (1.8%-4.2%)  8.8% (7.2%-10.7%)
Bacteremia
<28d 1.1% (0.3%-2.7%)  4.4% (3.0%-6.1%)
>28d 0.6% (0.2%-1.4%)  1.8% (1.1%-2.9%)
Meningitis
<28d 0.8% (0.2%-2.3%)  1.7% (0.9%-2.9%)
>28d 0.2% (0.0%-0.9%)  0.2% (0.0%-0.7%)

4.0 (2.4-6.6)
2.9 (1.9-43)

5.1 (2.7-9.6)
3.1 (2.0-4.9)

2.1 (0.6-7.5)
0.8 (0.1-5.6)
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Risk of Bacterial Coinfections in Febrile Infants 60 Days Old and Younger
with Documented Viral Infections

Prashant Mahajan, MD, MPH, MBA'*, Lorin R. Browne, DO°, Deborah A. Levine, MD*, Daniel M. Cohen, MD*,
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No PCT

61 days

CRP but no PCT

Traumatic LP

No CRP No PCT

Hyperpyrexia

Leukopenia
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Hypothermia
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Reference Tests

JAMA 2016 Mahajan et al

Research

JAMA | Preliminary Communication | INNOVATIONS IN HEALTH CARE DELIVERY

Association of RNA Biosignatures With Bacterial Infections

in Febrile Infants Aged 60 Days or Younger
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RESEARCHLETTER

Translation of a Host Blood RNA Signature
Distinguishing Bacterial From Viral Infection

Into a Platform Suitable for Development .
asa Point-of-Care Test P Microarray ROC curve [D] RT-eLAMP ROC curve
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