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Rhinovirus

A. Is likely to be the cause of the problem
B. Is unlikely to be the cause of the problem
C. May or may not be the cause of the problem



Commmunity Surwveillance of Respiratory Viruses
Among Families in the Utah Better Identification
of Germs-Longitudinal Viral Evidemioloaw

(BIG-LoVvV E) Stud W Clinical fectious Disesses™  POVSE1E-Z1T—2]

Carrie L Byington, ™ Krow Ampofo,™ Chris Stockmann,” Frederick R. Adler,®>? Amy Herbener." Trent Miller,*
Niaoming Sheng.” Anne J. Blaschke.," Robert Crisp.® and Andrew T. Pawvia®

Viral respiratory illnesses common and have a broad range of symptoms
PCR testing T sensitivity to detect. How to interpret ?

Prospective family study for 1 yr taking weekly diaries and nasal s
Viral iliness defined as >1 consecutive wks same virus + > 1wks sy

Utah 26 households, 108 individuals, 4166 person-weeks
Participants reported symptoms ~25% person-weeks

Virus detected ~25% person-weeks

Age <5 years ~2x more symptoms and ~4x more virus detection (5
Individual living w children had 3 add’l weeks virus detection/yea
Symptoms in ~50% virus detections (CoV, hMPV, Inf)
Asymptomatic virus detections (Boca & Rhino)

Mean duration PCR detection/virus 1.7 weeks (long tails)

Young children had longer shedding

Bottom line: Children ARE little virus factories !!!!



Age group Humher@ one or more viral detectinn@er one year % Positive
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Age matters to the child
Presence of children matters to the household
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PEDIATRICS ARTIGLE
! %

Detection of Viruses in Young Children With Fever
Without an Apparent Source Pediatrics 2014;130:e1455

WHAT’S KNOWN ON THIS SUBJECT: Fever without an apparent

>200 children 2 to 36 mos. Fever w/o source vs
probable/definite bacterial infection vs well.
PCR respiratory specimen + blood

Fever w/o source rus

Fever w bacterial inf 4696 Vvirus
Well 35% virus

Adeno, HHV6, EV, HPeV > in febrile vs well)
@a ositive PCRs detected only in blood
% patients w virus-only were given antibiotics

Risk of Bacterial Coinfections in Febrile Infants 60 Days Old and Younger
with Documented Viral Infections

JPediatr 2018;203:86

PECARN Prashant Mahajan, MD, MPH, MBA"*, Lorin R. Browne, DO?, Deborah A. Levine, MD®, Daniel M. Cohen, MD*,

26 EDs 2008-2013, ~3800 infants tested for virus. 48% +
Serious bacterial infection 12.7% virus - and 3.7% virus +
Meningitis .8% in virus - and .4% in virus +

Risk of Serious Bacterial Infection in Infants Aged <60 Days Presenting

to Emergency Departments with a History of Fevg,r Onlg
JPediatr 2018;203:86
Sriram Ramgopal, MD', Stephen Janofsky, MD', Noel S. Zuckerbraun, MD, MPH', Octavio Ramilo, MD?,
5 EDs 2008-2013, ~3000 infants evaluated for fever.
68% had fever in ED. 32% had hx fever but afebrile ED
SBI 12.7% if fever ED. SBI 8.8% if hx fever but afebrile ED




Here are the results: Pediatric Respiratory

Adenaovirus types 3,4, 7, 21
Enteravirus group

Human bocavirus

Human coronavirus (4 types)
Human metapneumaovirus
Influenza A - Human influenza
Influenza A- HIN1-09

Influenza B

Parainfluenza virus types 1,2, 3,4

The pOSiti\Ie tESt: Respiratory Syncytial Virus (A &B)

A.
B.

C.

Rhinovirus

Bordetella pertussis
Chlamydophila pneumoniae
Haemophilus influenzae

Haemaophilus influenzae (Type B)
Moraxella catarrhalis
Mycaplasma pneumoniae
Neisseria meningitidis
Streptococeus dysgalactiae (Group C, G)

X Streptococcus pneumoniae

Streptococcus pyogenes (Group A)

suggests that he has pneumococcal sinusitis

suggests that he is a PCV13 failure, and may have an

immunologic problem
means absolutely nothing




Pediatric Respirat
Here are the results: Bl L GUs)

Adenovirus types 3,4, 7, 21 X Bordetella pertussis

Enterovirus group Chlamydophila pneumoniae

Human bocavirus Haemophilus influenzae

Human coronavirus (4 types) Haemophilus influenzae (Type B)

Human metapneumovirus Moraxella catarrhalis

Influenza A - Human influenza Mycoplasma pneumoniae

Influenza A- HIN1-09 Neisseria meningitidis

Influenza B Streptococcus dysgalactiae (Group C, G)

e @ Parainfluenza virus types 1,2, 3,4 Streptococcus pneumoniae

The pOSItI\Ie teSt: Respiratory Syncytial Virus (A & B) Streptococcus pyogenes (Group A)

Rhinovirus

A. confirms that he has pertussis
B. suggests that he is an asymptomatic carrier because he had Tdap
C. Means absolutely nothing




Here are the results:

The positive test:

Pediatric Respiratory

Adenovirus types 3,4, 7, 21
Enteravirus group

Human bocavirus

Human coronavirus (4 types)
Human metapneumovirus
Influenza A - Human influenza
Influenza A - H1N1-09

Influenza B

Parainfluenza virus types 1,2, 3, 4
Respiratory Syncytial Virus (A & B)
Rhinovirus

A. warrants prescribing azithromycin

Bordetella pertussis
Chlamydophila pneumoniae
Haemaophilus influenzae

Haemophilus influenzae (Type B)
Moraxella catarrhalis

X Mycoplasma pneumoniae

Neisseria meningitidis
Streptococeus dysgalactiae (Group C, G)
Streptococcus pneumoniae
Streptococcus pyogenes (Group A)

B. does not warrant prescribing azithromycin

C. has no bearing on a prescribing decision




Los Angeles

Study Retro 388 CSF specimens from children < 18 yrs
who had EV testing performed, 2009 Study Retro 440 CSF specimens from children

who had evaluation for infection
Compared clinical of all patients tested < 6 mo age Compared HPeV+ vs EV+

EV+(47)  Negative (66) Results EV+ (43)

PICU 12% 2% 0 Seizures 42% 14%
T max >39 38.4 38 CNS s/s 75% 30%
Days fever 2.7 2 1.6 5 q
CSF WBC 2% 38% 12% 3 RI . ::o//o ;2;
PeriphWBCs 5.8 9.2 10.1 omiting 0 °
CSF WBCs 25% 82%

HPeV3 is an emerging CNS pathogen & should be
considered in young infants w or w/o CSF pleocytosis HPeV is a CNS pathogen and should be considered
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ORIGINAL STUDIES

Herpes Simplex Virus Infection in Young Infants During 2

Decades of Empiric Acyclovir Therapy

r S, Lo

NI, Tamara E. Pool, MDD, Jennifer Vodzak, MY, frini Daskalaki, AD,

rcd Jane M. Gold, MDD 2011;30:556

Age of Patients with Neonatal Herpes

Case series 32 perinatally acquired HSV infections
* 50% had only nonspecific S/S at presentation
which was fever in 75%

100% -
94% ponnene™
90% S -
~ 94%

* 75% had CNS HSV S
CNS HSV was confirmed in 40% cases with clin mucocutan g ‘ §
only, 83% with seizures, 94% HSV with nonspecific S/S only = . 5

Age < 21 days at onset S/S captured 90% of all cases :

and 94% with nonspecific S/S only T e e

I Age at Symptom Onset N Age at Presentation

=mgee= Cumulative % Onset Cumulative % Presentation

Delayed Acyclovir Therapy and Death Among Neonates
With Herpes Simplex Virus Infection




Don’t forget to look

ORIGINAL www.jpeds.com + THE JOURNAL OF PEDIATRICS

ARTICLES 2012;161:134

Neonatal Herpes Disease following Maternal Antenatal Antiviral
Suppressive Therapy: A Multicenter Case Series

Swetha G. Pinninti, MD', Radhika Angara, MD?, Kristina N. Feja, MD, MPH®#, David W. Kimberlin, MD", Charles T. Leach, MD>,
Dennis A. Conrad, MD®, Carol A. McCarthy, MD®, and Robert W. Tolan, Jr., MD>’




Plasma and CSF herpes simplex virus levels at diagnosis and outcome of neonatal infection

Melvin AJ, Mohan KM, Schiffer JT et al JPediatr 2015;166:827
63 Seattle infants with HSV and quant. plasma PCR at diagnosis
Dissem disease 100% DNAemia
CNS disease 642 ia I Overall 83% DNAemia
SEM disease 78% DNAemia
v

Accuracy of Herpes Simplex Virus Polymerase Chain Reaction Testing of
the Blood for Central Nervous System Herpes Simplex Virus Infections

in Infants JPediatr 2018;200:274

Todd W. Lyons, MD, MPH', Andrea T. Cruz, MD, MPH?, Stephen B. Freedman, MDCM, MSc®, and Lise E. Nigrovic, MD, MPH",
for the Herpes Simplex Virus Study Group of the Pediatric Emergency Medicine Collaborative Research Committee (PEMCRC)

23 Emergency Dept evaluations of infants < 60 days with CSF and blood PCR for HSV
Infants had both tests performed 1038
Infants had CSF HSV+ %)
Infants had CNS HSV and blood PCR+ (' 16/21 (76%)

v
Positive blood PCR does not change HSV category from mucocutaneous to dissem
CSF PCR is a great test for CNS HSV
Blood is frequently but not always PCR+ with CNS HSV infection
Negative blood PCR does not exclude CNS HSV

<

N N




The Prevalence of Neonatal Herpes Simplex Virus Infection Compared
with Serious Bacterial Illness in Hospitalized Neonates

A, CHanTaL Cavingess, MD, PHD, Gaw . Derraer, MD, Yverte Avenparez, MD, ano BY. Sevwn, 5cD

SBI
All hosp 4.6%

Fever 14.2%

Bact men
CSF pleo 5.4%

CSF poly pleo 14.9%
CSF mono pleo 0.8%

Age 8-14 days

Hypothermia --




Variation in Care of the Febrile Young Infant <<90 Days
In US Pediatric Emergency Departments

Retrospective cohort study febrile infants < 90 days age
US PHIS administrative database
37 Pediatric Hospital EDs 7/1/2011-6/30/2013
Variation testing, treatment, re-visits

i =it 35,000 ED visits for fever without focus
Large inter-hospital variation management
Little inter-hospital variation outcome

29-56d 57-89d

Blood + urine + CSF test
Hospitalized
Hospitalized no IV/IM Abx

Hospitalized + acyclovir
Discharged ED
Discharged no IV/IM Abx
SBI




Using Multiplex Molecular Testing to Determine the Etiology of
Acute Gastroenteritis in Children J Pediatr 2016; 176:50

Maribeth R. Nicholson, MD, MPH', Gerald T. Van Hormn, PhD?, Yi-Wei Tang, MD, PhD?, Jan Vinjé, PhD?, Daniel C. Payne, PhD?,
Kathryn M. Edwards, MD®, and James D. Chappell, MD, PhD®

What We Knew

Episodes acute gastroenteritis (AGE) total 5 billion worldwide annually

AGE causes 15%—30% of all chhildhood deaths in some countries

In US, routine lab tests — etiologic agents in only 60% of outbreaks
<30% sporadic cases

Th e St u d y Astrovirus (6.9%) Salmonella
= ; spp. (2.3%)

Shigella spp.

Prospective pop-based surveillance study in TN children <6 yrs SR .
Cases: 216 with AGE versus 36 controls —Noro. GI (0.9%)
Multiplex PCR + rRT-PCR ol

The Findings No pathogen

>1 pathogen in 70% AGE versus 11% controls

(29.6%)

PCR too sensitive for C. difficile? Noro.Gll (36.1%)
PCR* 8% controls 0-51 mos
14% controls <12 mos
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You should consider this infection as
A. Dueto bad luck

B. Likely acquired through daycare exposures
C. Possibly related to mother’s work exposures
D

. Possibly indicative of an immune defect



Cases per 100,000

Direct

effects of PCV7:

Rates of IPD in children <5 years, 1998/99-2006

-8 Overall == PCV7 type

120 2006 vs. baseline
100 ~ l\-\ All Serotypes: -78% (-81,-75)
80 - 0——\\\ PCV7 Types: -99% (-100,-99)
60 - \\
40 -
— PCV7 28-25 CEEES. per 100 OOO4
intro-
0 | duction I I —— —ﬁ<1 casl,e Bﬂ;oo OOO_
1998 1999 2000 2001 2002 2003 2004 2005 2006
Year
Pilishvili. CDC-ABC Surveillance MMWR 2008:57:144



Direct and indirect effects of PCV7 on IPD
by age group in the U.S., 2006

Net effect _ 30,000 cases
i prevented in 2006

N 25000 - M Indirect effect on PCV7
€ 20000 - types

-

% 15000 - Direct effect

; RO M Indirect effects on non-
§ 5000 - PCV7 types
S

% -5000

_g -10000 -

& 15000 - <3 25

Age group (years)

*Difference in estimated number of cases in 2006 and 1998/99



Impact of PCV13 on Invasive Pneumococcal Disease, Denmark

<2 Years -m-PCV7 serotypes
-—~PCV13 additional serotypes
~4~Non-PCV7/PCV13 serotypes

PCV13

1 4 6B
PCV7 19A

5 9V 14 18C

No. of cases per 100 000 population

19F 23F
6A

04 , ; . , :
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

50 ~#-PCV7 serotypes

45 >65 Years —~PCV13 additional serotypes
a0 ~4~Non-PCV7/PCV13 serotypes
35

30

25

20

15

10

5 Harboe ZB et al. CID 2014;59:1066

0 ;
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

No. of cases per 100 000 population




At Risk Populations

<>Prior to PCVs, healthy children represented majority of IPD cases
<>By 2013, 45% (160/352) of children with IPD had chronic

underlying conditions

% of patients
(N=160)

Underlying Condition

Malignancy 27%
Genetic 11%
Cardiovascular 9%
Renal 8%

Central Nervous System 6%

HIV/Hemoglobinopathy/ 3% each
Asplenia

Other 55%

Kaplan S, et al Oral Abstract IDSA 2014

Number of IPD Cases

25

20

15

10

(]

7

IPD Increasingly affects children with underlying conditions,
has less clustering of serotypes and around influenza seasons.
Vodzak J, Evangelista AT, Gould JM, Long SS. IDSA, Vancouver, Oct, 2010

PCV 7
Serotypes

PCV 13
Serotypes

Serotypes

A Healthy
® Underlying conditions

=== All cases

6B 19F

6A 7F 3 19A

15A 19B 21 22F 29+ 17F 6C 7C 11A 13 25A 33

Serotypes

| RN R N .

100%

80%

60%

40%

20%

0%

Cumulative % of Serotypes



MAJOR ARTICLE 2014;59:244

Clinical
B [nfectious
Diseases

Invasive Pneumococcal Disease in Children Can
Reveal a Primary Immunodeficiency

Jean Gaschignard,"** Corinne Levy,**® Maya Chrabieh," Bertrand Boisson,® Cécile Bost-Bru,’ Stéphane Dauger,’

Methods: Prospective study of children with IPD in 28 hospitals
in France in PCV-era (2005-2011)
" Immunologic assessment

= CBC with smear, abdominal ultrasound,
immunoglobulin & complement levels, proinflammatory cytokines

Results: 163 children Antibody deficiency

Primary Immunodeficiency: 10% <{ [nnate immunity deficiency
Transient immunoglobulin deficiency

Age range: 2mo-9 yrs
Most common infection: Meningitis
Both vaccine & non-vaccine serotypes

% Systematic immunologic evaluation for all children hospitalized with IPD



Bottom Line

M Incidence of invasive pneumococcal disease is continuing to
decline in post-PCV13 era without evidence of serotype

replacement

M Serotyping should be performed on pneumococcal isolates
from all patients with IPD

IPD cases in children in 2019

2[@z have known chronic 0 have no obvious
medical conditions s underlying condition

M Subspecialty consultation
M Systematic immunologic evaluation

D. Possibly indicative of an immune defect




Rotavirus
Facts

Rebecca M. Dahl, MPH, * Aaron T. Curns, MPH, 1 Jacqueline E. Tate, PhD, ¥ and Umesh D. Parashay, MBBS, MPH 7

A Acute gastroenteritis hospitalizations

Rotavirus was the leading cause of AGE in <5 year olds =

Risk hosp RV 4 if premature, daycare, Medicaid, another child I Sl 5.
(Dennehy.PIDJ 2006) : ' }

RV1 (Rotarix) in 2006 and RV5 (RotaTeq) in 2008 - dramatic J

RV/AGE by direct and indirect effect

RV5 is safe/effective in premature infants w dose 1 @ 6—12 wks

(Goveia. PIDJ 2007)
Premature infants excrete vRV5 post dose 1 thru-out 14 days
53% antigen+/87% PCR+ (Smith.Vaccine 2011)

Age-limited rec for term/preterm for dosel @ 6 — 14%/7 wks
8% U.S. births are preterm/LBW (<2500 g)

1.4% U.S. births are VLBW(<1000g)

25% LBW infants age out of vRV eligibility in hospital

Normal Birth Weight

Hospitalizations per 10,

B Rotavirus-coded hospitalizations %
. NormaFBirth Weight
Effect of Rotavirus Vaccination on Acute Diarrheal st TR —— Low Birth Weight
Hospitalizations Among Low and Very Low Birth Weight US
Infants, 2001-2015 PIDJ 2018;37:817

320 Very Low Birth Weight

280

240

Insurance claims hospitalization AGE/Rota @ < 5 yrs and receipt of RV5/RV1
Birth weight: Normal v LBW v VLBW

Vaccine coverage: 87% v 82% v 64% (22% of VLBW got dose 1 out of age rec)
Rota hosp L all: 98% v 93% LBW & VLBW

ns per 10,000 Person-Years
I - -

o
I ————
T -

e

Hospitalizatio
D

R

Rotavirus vaccines are highly effective. UL R AR L
Should continue to ,]\efforts tO immunize LBW and VLBW. 2003 2004 2005 2006 2007 2008 20092010201120122013 2014 2015




What is the risk of vRV in the NICU, given on schedule?

PEDIATRICS

Safety of rotavirus vaccine in the NIGU. CHOP: Policy routine RV5 in NICU@ 2m in enteral feeds
Pediatrics 2014;133:e1555 Standard precautions

89 infants RV5 dose 1 in NICU/801 pod mates
7-day screening window vaccinees/14-day pod mates
Clinical changes post RV5 24% vaccines/2% pod mates

Monk HM', Motsney AJ?, Wade KC®.

Thought not related (2 PCR tests: neg)
\/accine Evaluation of pentavalent rotavirus vaccination in neonatal Canada: Similar policy and study method
=1 intensive care units. ine2015;33:5095 102 infants RV5 dose 1 in NICU
N\ : No clinical changes in vaccinees
No nosocomial rotavirus disease recognized

Risk of Rotavirus NosoCOmial Spread After Inpatient Pentavalent B NICU/PICU surveillance
Rotavirus Vaccination. Pediatrics 2018:141:1 >37 wks postmenstrual age + <15wks postnatal age

; 2 R ML During CDC study: hospital wkly stool PCR rotavirus
Defined potential exposure & geotemporal proximetry

755 infants>335 enrolled->33 pts RV5 dose 1 (<19 NICU)
No VRV5 except in vaccinees (IR 0/1000 pt days risk)

B
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What More We Know abowt vRVy

Cwrrently there b substontiol community (herd) protection from
RVsy. No-U.S. deaths

RVS s effectve unv premature

Excretion of vRVS wn premature v > ferm (

Small experiences un NICUy witiv mature infection control —
tramnsmission

WU rotonirus un 1 lmmuncodeficiency - prolonged diarrirea,

AN NN

Rotavirus Vaccines,
Preterm Infants
and Nurseries

excretion, antigen in serwm  (Saudshury JPediatr 1980) -

Reasons for Age-Lumited Recommendation vRVy
v Lawge safety studies dose 1 only in age 6-144"7weeks
v 1)Expect some matAb 2) Tuming@age before 4 spont uinfussusception) s

What We SHL Need to- Know abowt vRVy

v Efftcacy of vRVy in ELBW
v Safety of vRVs in immunized ELBW infanty themselves

Preterm infants should be
immunized on the same
schedule [with age limits] as
recommended for full-term.

When the preterm infant is
eligible, dose 1 of vaccine
should be administered at the
time of/or after the infant’s
discharge from the nursery.

v Generalizoble rusk of NICU transmission of vRVy pt—to—pt
v Ruk of vRV dusease/tronsmission after confoct acqguisifion




