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ABSTRACT

Background:

As of 2017 (WHO, 2017), diarrheal disease ranked second as a cause of

worldwide mortality for children under five years of age. Approximately 50-
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INTRODUCTION

Acute gastroenteritis (AGE) is a global health problem and a major
contributor to childhood morbidity and mortality worldwide.

Approximately two million deaths occur due to acute gastroenteritis in

RESULTS

Table 1 : Overall AGE and HC numbers from 2011-2018

Table 3 : Co-infections of other viral and bacterial targets with EV and PeV-A

Infections

Any Virus

Negative

No 279 (76.0%) 194 (61.0%) 48 (67.6%) 1963 (66.9%)
70% of acute gastroenteritis (AGE) is viral in etiology, with commonly detected children under 5 years of age in the developed and developin Yes 88 (24.0%) 124 (39.0%) 23 (32.4%) 972 (33.1%)
: ( ) & - y J P PIng AGE enrolled from 2011-2018 3005 HC enrolled from 2011-2018 1099 Ay Bacter
viruses including norovirus, rotavirus, and adenovirus. However, the countries (1). ny Sacteria
demi - - - Enterovirus (EV) Tested 3004 Enterovirus (EV) Tested 1096 e SRR, SLESIR ABE0I) 28 (IR
SICENIIEIV ARSI CITENRADREU R EICIDVITER N GEVRVEEEMHEICEIAEISN . Approximately 50-70% of acute gastroenteritis (AGE) cases are of viral SOUITE () Uit Yes 88 (24.0%)  111(34.9%) 31 (43.7%) 646 (22.0%)
I fin miee SEues e met wiel elsseilosd, T2 [PUpess @F QUl Slliel HEe 1o etiology, with commonly indicated viruses including Norovirus, Rotavirus, Parechovirus (PeV-A) tested 3005 Parechovirus (PeV-A) tested 1097 Any Co-detection ) : ) )
determine the prevalence of EV and PeV-A in children with AGE vs. healthy : . . No 332 (91.0%) 255 (81.0%) 28 (81.7%) 2555 (88.0%)
and Adenovirus, however the incidence of Enterovirus (EV) and Yes 33 (9.0%) 60 (19.0%) 13 (18.3%) 350 (12.0%)

controls (HC) over a 7-year period.

Parechovirus (PeV-A) in AGE is less reported in the United States (2, 3).

Figure 1 : Annual distribution of EV and PeV-A in AGE and HC from 2011-2018

Common Pathogen Grouping

: Negative* 264 (71.9%) 191 (60.1%) 44 (62.0%) 1948 (66.4%)
Methods: : : : . :
« Enterovirus and Parechovirus are members of Picornaviridae, a family of Norovirus 52 (14.29%) 82 (25.8%) 21 (29.6%) 555 (18.9%)
From December 2011 — November 2018, we collected and tested stool small, non-enveloped, positive sense, single-stranded RNA viruses Annual distribution of EV and PeV-Ain AGE (2011-2018) Annual distribution of EV and PeV-Ain HC (2011-2018) Rotavirus 23 (6.3%) 23 (7.29%) 0 (0.0%) 315 (10.7%)
! ! ! ) 700 20.00%]| | 250 18.00% : 0 % % %
samples from children less than 18 years of age prospectively enrolled in . . . Adenovirus 12 (3.8%) 18 (8.1%) 2 (3:2%) 87 (4.0%)
« Both EV and PeV-A can cause a wide range of clinical presentations o0 18.00% 16.00% Shigella 19 (5.2%) 11 (3.5%) 5 (7.0%) 70 (2.4%)
Children’s Mercy-Kansas City’'s (CM-KC) site for the CDC’s New Vaccine _ _ o _ _ _ _ _ _ 0 _— . . . .
4 including asymptomatic infections, respiratory infections, gastrointestinal 16.00%) | 200 14.00% Co-detection 103 (25.4%)  127(34.5%) 27 (33.8%) 987 (30.4%)
Surveillance Network; 3005 from subjects presenting with AGE and 1097 from _ _ N N o _ 500 14.00% . Co-detection*** 77 (19.0%) 109 (29.6%) 21 (26.3%) 897 (27.6%)
infections, neonatal myocarditis, encephalitis, and sepsis-like disease i 12.00% o | | | |
HC. Samples from 2011 — 2016 (AGE: 2453; HC:752) and 2017 — 2018 400 12.00%| | 150 . Negative for Norovirus/Rotavirus/Adenovirus/Shigella
(4,5) 10.00% 10.00% *Co-infections with 2 or more targets: Norovirus/Rotavirus/Adeno/Shigella
(AGE:552; HC:344) were tested at CDC and CM-KC respectively by a real- T 200 | 8 00% **Co-infections with 2 or more targets: Norovirus/Rotavirus/Astrovirus/Sapovirus
. " : - : 8.00% | | 100 '
time reverse transcription-PCR assay using specific EV and PeV-A primers Additionally, EV and PeV-A are the most important causes of aseptic 5 005 6.00%
. . . _ 200 .00% g : . . .
targe‘“ng the h|gh|y conserved 5 untranslated region_ Addr“ona”y’ menlﬂgItIS IN neonateS, Wlth feCal-Oral transmission from asymptomatlc 4.00% - 4.00% XaGbée 4 Cllnlcal features Of EV and PGV—A |nfeCt|0nS among Chlldren Wlth
- . . . . . . 100 .
demographic data were collected from the electronic medical records. older siblings increasingly recognized as an important route of infection 2.00% I 2 00%
Results: for this population (6) 0 0.00% 0 ll I II . !I - | 0.00% SNS—— EV (N=328) PeV (N=260) Both (N=58) Negative (N=2358) Significce
' NV & \a N nNO K o — : :
. : : o P oS oS oS oS oS No 144 (43.9%) 69 (26.5%) 17 (29.3%) 761 (32.3%)
Among 3005 AGE samples, EV was detected in 12.5% (n=386/3004), and We collected data on EV and PeV-A prevalence in stool samples of S P R s ves 183 1(5(32?; 191 0(7(33;0; 41 0(7(8;?; 1596 1(%;;0;
. . ) nknown 3% .0% .0% 0%
PeV-A in 10.3% (n:252/3005) Among 1097 HC Samples, EV was detected in children with AGE and healthy controls (HC) over a 7'year pe”Od (2011- mmm AGE Tested mmm EV Positive === PeV-A Positive =——PeV-A % pos ——% EV Pos mmm HC Tested mmm EV Positive === PeV-A Positive =——PeV-A % pos ——EV % Pos Vomiting 0.01
No 37 (11.3%) 42 (16.2%) 15 (25.9%) 273 (11.6%)
9.0% (99/1096), and PeV-A in 11.9% (130/1097). In 2014-2015 EV detection 2018). Yes 291 O(figg;; 218 O(jgg;; 43 0(7(33;; 2084 1(*1332
. . o . L L . Figure 2 : Seasonal distribution of EV and PeV-A in AGE and HC from 2011-2018 nknown 0% 0% 0% 0%
in AGE was highest (17.9%) among all years and significantly higher  Here we report EV and PeV-A positivity rates in children with AGE and J Fever _ Top T A @) 78 @83 1084 (46.0%) 0.098
0] 2% .8% 3% .0%
(p=0.004) than in HC samples (9.1%), whereas PeV-A detection in AGE was HC, with the aim of gaining a better understanding of EV and PeV-A Seasonal distribution of EV and PeV-A in AGE (2011- Seasonal distribution of EV and PeV-A in HC(2011- Eiinown 2042(%'222; 1451(58'222‘3 300(5(3'322; 126‘110(5(8'222‘3
: _ : : : 2018) 2018) : : . _
0 0 — - . . Eye Appearance 0.011
9.5% vs. 15.6% in HC samples, p=0.008 (Table 1). Co-infections with EV and epidemiology. 50 20.00% | | 25 20.00% — 25 G8.6%) 182 (70.0%) 44 755% 487 (63.19%)
PeV-A were seen in 55 AGE and 21 HC. Most EV detections (45.1%) were in 3“';‘@” ;g géi"f; 62 8(2(23‘?; 10 4(1(25"?; 6?; g(z(g-g‘y/?
nknown 1% .9% .9% .0%
1- to 2-year-olds, whereas PeV-A detections (47.3%) were in children <1 year METHODS AND MATERIALS >0 29.00% {1 25.00% [ | Antibiotic . e — S— 0.067
0] .6% .0% 3% 9%
: Anifi ' - 4 Y 8 (2.4% 12 (4.6% 1(1.7% 136 (5.8%
old. Both EV (58.3%) and PeV-A (48.4%) detections were significantly more Specimens: 40 ' ‘ 20.00% 20.00% Uer:Sknown 350.9%; 120_4%; ogo.oo/o; 820'3%3
= = R = e 1 (o (=T W (O RO [0 L) MR =R e [ i e P A=A El=twileg s« Network: Samples were enrolled in Children’s Mercy, Kansas City for the | 15 IR Therapy 0.169
N 321 (97.9%) 251 (96.5% 57 (98.3% 2241 (95.0%
: : ’ ' : 30 15.00% 15.00% YO 7( 210/) 9( 350/) 1( 17<y) 116( 490/)
was in summer to fall months, and for PeV-A in late summer through early CDC’s New Vaccine Surveillance Network (NVSN). uei oEo'o;; ogo'o;; 050'0/0; 120'0/0;
10 nknown .0% .0% .0% 0%
winter. o A . . Behavior 0.324
Sample collection: 3005 stool samples collected from Acute 20 10.00% ‘ 10.00% o 53(162%) a1 (I5.8%) 13 (224%) 341 (14.5%)
: : : : . . . Fussy/Less playful 186 (56.7%) 138 (53.1% 36 (62.1% 1267 (53.7%
Table 1. Annual Detection of EV and PeV-A in Stools from Children with AGE Gastrointestinal (AGE) and 1009 Healthy control (HC) children. 5 } Lgfrz{rgiiss == 87 EZG.S%; 79 530.4%; 8§13.8%; 721 530.6%3
10 - | >.00% k >-00% Seizure 1 (0.3%) 2 (0.8%) 1 (1.7%) 22 (0.9%)
and from Healthy Controls (HC) during 2011-2018. * Year: 2011-2018 ' ( Unknown 1(0.3%) 0 (0.0%) 0 (0.0%) 7 (0.3%)
I | ™ R e Chi o oo | | o 2.
AGE-EV HC-EV AGE-PeV-A* HC-PeV-A’* * Age: Children <18 years & @Q@ & v& R & » < q\f} ({pe} @,Qe‘ & & &Q’é @,&\\@&\ & & & V@\,é &0@* @e} (600‘ & DISCUSSION
" " " " Nucleic Acid Extraction/Multiplex testing/Real Time RT-PCR: SR v T ¥ @ v 0"
Season Tested Positive Tested  Positive Tested Positive Tested Positive . S > 9 S < . ) . .
e AGE.EY  mmAGE-PeY  —PeVoA 0 Pos  ——EV 06 Pos —HC.EY  mmHC-PeY  — PEV-A 0% Pos  ——EV 0 Pos * In this study we report the detection rates of EV and PeV-A among both children with
407 58 (14.3%) 138 14 (10.1%) 408 64 (15.7%) 138 17 (12.3%) « Stool samples from 2011-2016 were tested by the XTAG Gastrointestinal : :

2012-2013
2013-2014
2014-2015

229

582 76 (13.1%) 229 21 (9.2%) 582 55 (9.5%) 27 (11.8%)

144

557 70 (12.6%) 144 17 (11.8%) 557 58 (10.4%) 19 (13.2%)

666 119 (17.9%) 186 17 (9.1%) 666 63 (9.5%) 186 29 (15.6%)

2015-2016

240 27 (11.3%) 55 6 (10.9%) 240 12 (5.0%) 55 1 (1.8%)

Pathogen Panel (GPP assay), a multiplex PCR for the simultaneous
detection and quantification of multiple viral, parasitic, and bacterial

targets.

Samples from 2017-2018 were tested by the Biofire FilmArray

Table 2a: Age categories of EV and PeV-A patients in AGE (2011-2018)

111 (3.7%)

) || _Pev() | PevO)
678 645

144 (4.8%)

AGE, as well as HCs.
« EV detection rates among children with AGE (12.9%) and HC (9%) were found to be

comparable to prior studies.

« PeV-A detection rates were found to be 10.6% among children with AGE and 11.8%

among HC children, falling within the previously reported ranges for both groups.

- _ _ 170 (5.6%) 1006 137 (4.5%) 1040 « There was no significant difference between the PeV-A detection rates of the two
2016-2017 347 28 (8.1%) 200 17 (8.5%) 347 42 (12.1%) 201 22 (10.9%) Gastrointestinal (Gl) Panel. ) .

- 66 (2%) 510 29 (1%) S47 groups, indicating PeV-A is frequently shed asymptomatically in children’s stool.

S v e TEse A T BEEY L« For detection of EV and PeV-A, a separate RNA extraction was performed 39 (1.3%) 424 8(0.3%) 455 + A 2019 study found that children with meningoencephalitis from PeV-A commonly had at
3004 386 (12.9%) 1096 99 (9.0%) 3005 252 (10.6%) 1097 130 (11.8%) Isolation  Kit 386 (12.8%) 2618 318 (10.6%) 2687

*One stool sample was unavailable for EV testing.

Table 2. Age group distribution of EV and PeV-A from 2011-2018 in Kansas
City children

-

ge

1002 (27.4%)

<1year 154 (31.8%)

219 (45.1%)

1060 (29.3%) 212 (47.3%)

using the MagMAX Microbiome Ultra Nucleic Acid
(Cat#A42458)

Samples were tested for EV and PeV-A by a separate one-step RT-PCR
using specific EV and PeV-A primers targeting the highly conserved

5’'untranslated region (UTR).

Data collection:

0.005

<0.001

Table 2b: Age categories of EV and PeV-A patients in HC (2011-2018)

e 0 LBV

43 (4.3%)

_EVO || PeV() | PeV()_
382

-)
68 (6%) 357

least one family member with stool positive for the virus (Izumita et al., 2019).

« Together, these findings indicate asymptomatically shedding of the virus in stool as an

important contributor to viral transmission, and likely to incidence of severe disease.

 Majority of EV and PeV-A infections were noted in male children: 58.3% in EV, and
48.4% in PeV-A cases.

« EV infections were most common children among 1-2 years (45.1%), and a higher

HC
1404 (38.8%) 187 (41.7%) 1438 (39.4%) 49 (4.5%) 308 50 (4.5%) 308 percentage of PeV-A infections were seen in children <1 year (47.3%).
71(146%) 633 (17.5%) 36 (8.0%) 668 (18.3%)  The clinical and demographic information of the enrolled subjects were 5 (0.4%) 123 7(0.63%) 121 * Co-detections with Norovirus, Rotavirus, Adenovirus, Astrovirus, Sapovirus and Shigella
- > 5 years 2 (0.2% 94 5 (0.4% 91 were seen in both EV and PeV-A infections.
41(85%) 518 (14.3%) 13 (2.9%) 546 (14.9%) pulled from an electronic database. (0.2%) (0.4%)
- | o | 99 (9%) 997 130 (11.8%) 967 « Limitation of the study: Genotyping data could provide more insight into potential
Total 485 3615 448 3654  The Study was reviewed and approved by the Institutional Review Board o . _
Searson's chi- Pearson's chi-square 0.006 0.001 association of specific EV or PeV-A types with AGE.

square <0.0001 <0.0001

of Children’s Mercy.




