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Abstract

Introduction: Respiratory infection in particular community acquired pneumonia (CAP) in children is a major disease that
ranks high in outpatient and inpatient cases. The causes of CAP vary depending on the individual susceptibility, epidemiological
characteristics of the community, and season. We performed this study to establish nationwide survillance network system and
identify the causative agents for CAP and antibiotics resistance in Korean children with CAP.. Methods: The monitoring
network was composed of the 28 secondary and tertiary medical institutions. Upper and lower respiratory samples were assayed
using culture or Polymerase chaini reaction (PCR) from Aug 2018 to May 2020. Results: A total of 1023 cases were registered
in patients with CAP, and 264 cases (25.8%) were isolated by culture, S. aureus 131 cases (12.8%), S. pneumoniae 92 cases (9%),
H. influenzae 20 cases (2%). PCR of atypical pneumonia pathogen revealed 422 cases of M. pneumoniae (41.3%). Respiratory
virus showed positive rates in 65.7% by multiplex PCR test and of them, human rhinovirus was most highest with 312 cases
(30.5%). The proportion of mixed infection was 49.2%. The rate of antibiotics resistance showed similar results as previous
reports. Conclusion: It will identify the pathogens that cause respiratory infections, and analyze the current status of antibiotic
resistance to provide scientific evidence for management policies of domestic respiratory infection. Also, in preparation for the
new epidemic, including COVID19, monitoring of respiratory infections in children and adolescents, has become more important,

and research should be continuously conducted in the future.

Analysis of national surveillance of respiratory pathogen for children and adolescents’ commu-
nity acquired pneumonia

Eui jeong Roh MD' Mi-Hee Lee MD, PhD?* JeeJoung Lee MD, PhD? Hyobin Kim MD, PhD* Youngmin
Ahn MD, PhD®?Ja Koung Kim MD, PhD® Hyoung young Kim MD7 Min Ji Kim MD, PhD?® Eun Kyoung
Kang, MD, PhD? Eun-Ae Yang MD, PhD'%Su Jin Lee, MD, PhD'! Yang Park, MD, PhD'2 Ju Hee Seo MD,
PhD'? En Lee MD, PhD'* En Seok Yang, MD, PhD'"Hyung Min Cho, MD'® Mi Yong Shin, MD, PhD'”
Hae Lee Chung, MD, PhD!® Yoon Young Jang MD!® Bong Seok Choi MD, PhD'? Jin A Jung MD, PhD?°
Seung Taek You MD?! Myoung Soon Sung MD, PhD?? Jin Taek Kim MD, PhD?* Bong Seong Kim MD,
PhD?* Yoon ha Whang MD?® Jung Yeon Shim MD, PhD2?® Hyun jong Yang MD, PhD?” Man Yong Han
MD, PhD?® Hae Young Yew?? Dong Hyuk Kim?®® Sangun Jeong®® Kyu Jam Whang®® Eun hee Chung MD,
PhD!

!'Department of Pediatrics, Chungnam National University Hospital, Daejeon, Republic of Korea
?Department of Pediatrics, Incheon Medical Center, Incheon, Republic of Korea

3Department of Pediatrics, Hallym University Hospital, Chuncheon, Republic of Korea
4Department of Pediatrics, Inje Sanggye Baek Hospital, Seoul, Republic of Korea

5Department of Pediatrics, Eulji University Hospital, Seoul, Republic of Korea

6Department of Pediatrics, Kangwon University hospital, Chuncheon, Republic of Korea
"Department of Pediatrics, Pusan University Yangsan Hospital, Yangsan, Republic of Korea
8Department of Pediatrics, Sejong Chungnam University Hospital, Sejeong, Republic of Korea
9Department of Pediatrics, Dongkuk University Ilsan Hospital, Ilsan, Republic of Korea
10Department of Pediatrics, Daejeon’s Saint Mary’s Hospital, Daejeon, Republic of Korea
HDepartment of Pediatrics, Eulji University Daejeon Hospital , Daejeon, Republic of Korea
12Department of Pediatrics, Wonkwang University Sanbon Hospital, Sanbon, Republic of Korea

13Department of Pediatrics, Dankook University Hospital, Cheonan, Republic of Korea



Department of Pediatrics, Cheonnam National University Hostpial, Kwangjoo, Republic of Korea
5Department of Pediatrics, Chosun University Hostpial, Kwangjoo, Republic of Korea
6Department of Pediatrics, Jesushospital, Jeonju, Republic of Korea

1"Department of Pediatrics, Soonchunhyang University Bucheon Hospital, Bucheon, Republic of Korea
8Department of Pediatrics, Daegu Catholic University Hospital, Daegu, Republic of Korea
YDepartment of Pediatrics, Kyungpook National University Hostpial, Daegu, Republic of Korea
20Department of Pediatrics, Dong A University Hospital, Pusan, Republic of Korea
Z1Department of Pediatrics, Wonkwang University Hospital, Iksan, Republic of Korea
22Department of Pediatrics, Soonchunhyang University Hospital, Gumi, Republic of Korea
23Department of Pediatrics, Uijeongbu Saint Mary’s Hospital, Uijeongbu, Republic of Korea
24Department of Pediatrics, Ganneung Asan Hostpital, Gangneung, Republic of Korea
25Department of Pediatrics, Pusan ST. Mary’s Hospital, Pusan, Republic of Korea
26Department of Pediatrics, Kangbuk Samsung Hospital, Seoul, Republic of Korea
2TDepartment of Pediatrics, Soonchunhyang University Hospital, Seoul, Republic of Korea
Z8Department of Pediatrics, Bundang CHA Medical Center, Seongnam, Republic of Korea
29Department of Pediatrics, Kogel hostpial, Daejeon, Republic of Korea

30 Analysis of Bacteriolog, Korea Center For Disease and Prevention, Sejeong, Republic of Korea
KEYWORDS : pneumonia, child, surveillance, epidemiology

Author

Eui jeong Roh*

Department Of Pediatrics, Chungnam National University Hospital, Daejeon, Republic of Korea
E-mail:randy05@naver.com

Mi-Hee Lee*

Department of Pediatrics, Incheon Medical Center, Incheon, Republic of Korea
E-mail:leemihii@hanmail.net

* These authors contributed equally to this work

Correspondence

Eun hee Chung

Department Of Pediatrics, Chungnam National University Hospital, Daejeon, Republic of Korea
E-mail:ehchung@cnu.ac.kr

Telephone number:+82-42-280-6827

Fax number:4-82-42-280-6832

Jung Yeon Shm

Department of Pediatrics, Kangbuk Samsung Hospital, Seoul, Republic of Korea



E-mail:jy7.shim@samsung.com

Funding information

This study was supported by Korea Centers for Disease Control and Prevention,
Grant Number:4800-4821-304

Running head : Analysis of national surveillance of respiratory pathogen
Hosted file

Final main text.docx available at https://authorea.com/users/729529/articles/709864-analysis-
of-national-surveillance-of-respiratory-pathogen-for-children-and-adolescents—-community-
acquired-pneumonia

Hosted file

table.docx available at https://authorea.com/users/729529/articles/709864-analysis-of-
national-surveillance-of-respiratory-pathogen-for-children-and-adolescents-community-
acquired-pneumonia

450 422
400
3
=0 350
312
300 300
M. pneumoniae 250
2
5 250 m S aureus 212
£ - - .
[ ® S, pneumoniae w 200
3 200 2
z u H. influenzae £
u P, geruginosa 2 150 123
150 131 102
m K pneumonia 100 31
69 67
100 92 W B. pertussis 51
u (. pneumonize 50 I I I 30
0
HRV RSV ADV IFV MPV CoV PIV BoV HEV

HRV m RSV mADV ~IFV mMPV mCoV mPIV mBoV mHEV

Bacterial pathogen Viral pathogen

100
80
I3
=
= 60
=]
=4
40
20
-
/\ “— \
\ A [ ] e 0 __ &
0 -.. - = * A F * 3 3 # e *
AUG OCT NOV DEC JAN FEB MAR APRILMAY AUG OCT NOV DEC JAN FEB MAR APRILMAY JUN
SEP 19 SEP 20
18
——S. pneumoniae -=— 1, influenzae M. catarrhalis MONTH
S. aureus =K. pneumonise ——P. seru

——C. pneumonize — M. pneumoniae —B. pertussis

(A) The bacterial pathogens of CAP


https://authorea.com/users/729529/articles/709864-analysis-of-national-surveillance-of-respiratory-pathogen-for-children-and-adolescents-community-acquired-pneumonia
https://authorea.com/users/729529/articles/709864-analysis-of-national-surveillance-of-respiratory-pathogen-for-children-and-adolescents-community-acquired-pneumonia
https://authorea.com/users/729529/articles/709864-analysis-of-national-surveillance-of-respiratory-pathogen-for-children-and-adolescents-community-acquired-pneumonia
https://authorea.com/users/729529/articles/709864-analysis-of-national-surveillance-of-respiratory-pathogen-for-children-and-adolescents-community-acquired-pneumonia
https://authorea.com/users/729529/articles/709864-analysis-of-national-surveillance-of-respiratory-pathogen-for-children-and-adolescents-community-acquired-pneumonia
https://authorea.com/users/729529/articles/709864-analysis-of-national-surveillance-of-respiratory-pathogen-for-children-and-adolescents-community-acquired-pneumonia

60

50

40

preliminary.

30

NUMBER

Data may be

20

reviewed

AUG OCT NOV DEC JAN FEB MAR APRIL MAY AUG OCT NOV DEC JAN FEB MAR APRIL MAY JUN
SEP 19 SEP 20
18

MONTH
——ADV —#PN —&RS ——IFV —CoV —#HRV ——BoV —HEV —HMPV

(B) The respiratory viruses of CAP

This is a preprint and has not been peer

921 /vl

Virus+Bacteria nE———— -

I
11.5
15.6
) ’ ; 5.4
Virus+Atypical pneumonia pathogen  m—
= 24.1
A c I | T
2 = 1.2
S = . .
—_ ‘% Virus+Virus - e—
: —
5 "'_5 10.6
B ® Bacteria+Atypical pneumonia pathogen m-14
= g -7 0
o [
3 Virus+Bacteria+Atypical pneumonia pathogen 1.8 54
| IE¥
z Bacteria+Bacteria 1.1
I O.Z?'G
2 Atypical pneumnonia pathogen +Atypical pneumonia
E pathogen 0.6
g 163
E 0 10 20 30 40
E Percentage of mixed infection (%)
B W First reseach period Second research period W Total
7
g 100 978 957 935
5 g% 793
- @ 80 72.8
3 g
5 5w 554
=] @
= € 50
g 5 40 326
= N 283 :
z g 28
2 § 20 14.1
p . 8.7 I
@
, o 11
: : m 0 I
2 5 e e e > & & & e & & & &
= Y R T P
2 & & ‘<¢‘<b K\§° & & © ("d ‘(\°+ & @Q bl 0\\0
Z @ @ & & & & @5‘ & & :
5 & 6‘\0 @ o
B " Y
= 0 (\@
= & R
& N 5. pneumoniae
&
= &
B Antibiotics

(A) S. preumoniae

0 Jan

3

Posted on



100 93.9 94.7

)
S
8 w0
c
E 70
‘e 60 52.7 534
2 o 481 166 ° 165 48.1 49.6
s 38.9
o 40
2 30 237
k]
= 16.8
g 99 10.7
E'O ol 1-501-5I000
0 - -
£ T S N R O S I S Sl )
N & & & & B S A\ PR
Q\ & é"f/ e R\Qﬁ ,\o* @u %‘\L 6‘* d "9'0 0\(‘*(‘ ,,,6"\& € éé‘& ,D"%‘@ ) &f(’,da(&%o‘@g (.é‘fo Q\Q‘F(‘ & L‘@'sé: *&\(‘ OQ\Q’(‘ &
§ ; & .
é(\\%(}%&,@ & Q‘o & eﬁ? \\b@c\‘é '@" q'ot c§’& & T & Tt & T 0
= (o
2 & S
7 o*’b . 6‘\% W S, aureus
g & & L
2 @ z,g@ Antibiotics
3 4*‘“
B
(B) 8. aureus
g _ 100
B & 90
£ g8 714
= L: 70
‘w60
= 2 5
- - 38.1
© 40
& 28.6
g 30
€ 20
@
g 10
o 0 0 0 0 0 0 0 0
L 0
B > 2 e
7\\\(‘ 53: & 6\2 6\?4 N Ep O(‘ a\?‘ & z(Q f
& & & ey & & & & & & &
S & & & &° & & = & © &
> $ & N & & & & 3
* & @ N & b <& o
‘\\\Q \&D Q\\'o
© ¢ S
& i )
= . z)\C:Q B H, influenzae
o Antibiotics &
5 i
8 &
P
= (C) H. influenzae
Z
E 100
ES g %
o 80
£
= g 70
E B g0
. @
3 & 50
& % 40
2 § 30 25 25
2 t 20 125 125 125
Z g 10
o
g g
& &2 0 I I l
p
2 & @ o I3 & & o & o
= LA 2 X & & & & & o
& N 0«“{‘ & & F P &6 -a‘* o‘& v o‘j\' S
= £ @ ¢ & & W S F & &
= N N @ & & b
& N g
5 & & &
E i &
= P R
= kS ‘\DQ
= 6@" W K. pneumoniae
S &
2 <&
g Antibiotics

x

(D) K. pneumoniae

The copyri




s not been peer-rev

This is a preprint anc

.

doi.org

ps

h

permission

No reuse witl

hts reserved

All

under.

author

x

The copyri

100

Percentage of Resistance (%)
&

(E) P. aernginosa

Antibiotics

B P.aeruginosa



