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=W A0MHE2Xte| 257] HMAHM Z2l=
HE el EHd =X 9dg, 2018-2022\4

E
HEFd2 485, Add HeTd, #WE 5 25, Lok A9 dlo] He ¥EA F shvelh. fElvEte JE T =
7HE 5B SAIGNA 2otE L2 Sl gl Al 10-valent pneumococcal conjugate vaccine (PCV10)¥} 13-valent PCV

(PCV13)E AHFSHL Uk PCV =02 o) st7] A8 liolA B HE@+ IS 245 A2 ¢ Fa5)
ok 2 A& 20189RE 202297HA] Al ABHZE7 17 AS HAAZAAA(ARI Net) & S0 AotdH&AHS] 357] AA A &
28 HH -t 116575 FH5IA, PCVI3 23T non-PCV13 BHFo 2 73519 BHF 22 24U § 1539 €33
3} 1 9] non-typeable B E 4t (non-typeable Streptococcus pneumoniae, NTSp)°] 1= 1 PCV13 8 E 2%°] 9.5%, non-
PCV13 @33 13%°] 87.9%, NTSp7t 2.6%Ath. 2 BHFLE+= 6C, 23A, 158, 15C/23B, 104, 34/35B, 19A/13, 19F&=2
TFEReH, AA £2F9 92.2%F AASHAT 54| vnt AFdiolA 1559 Pl £E5FAL, non-PCV13 EHF0] 91%H

o, F9 BHF2 6C, 15B, 234, 15C, 23B=2 = FAHUT 54 o] AZ oAM= non-PCV13 B 6C2 23A7}F 7HE B2
HEZE QAT £ AF 235 F5 PCV13 WAlo] 23k @Y FHct WAlo] ZdER] oh2 EH P vl &o] Fidor w2 A
O g gRIFU HHET+ FES T BA A 75 A 9] A42 Q1 ARI Net 27} @7+ S F ] Wl £4o] 2 a3}

r:
fol
i)
Ll
Jk,a
2,

FQ AMO: HE++ A, 13-valent pneumococcal conjugate vaccine; &0} HH

A = dFol &EA 1] w9 g {e HET+Y F2 BeY
AR F stz A wet ot BYde HERd

¥ - (Streptococcus pneumonia, Sp)2 1HF 38+ HPG1F2 78S (bacteremia), Al =55 (meningi-
WO =2 T (capsule)S T/doh= U thgF(capsular poly- tis), =% (osteomyelitis) 59 F54 FASH = (pneu-
saccharide)Q] €&s+2] uh-2of wat AA7FA] 10099E9 & moniae), 0|9 (otismedia), FH]7}% (sinusitis) 52 B A&
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@ M=Z0| €A & HE=2?

201835 202295t Al 434271495 1B
AAFA(ARI Net)S &5l aotudeAte] 557 7u4xﬂoﬂ*1
2 HE A F 9.5%7F PCV13 BHFCIUAL, 87.9%
7} non-PCV13 %94, 11 9 2.6%7} non-typeable ¥
Ftol At SA| vlek AF oA 15F2] APl wEs}
AL, &9 BTl 6C, 158, 23A, 15C, 23B 02 &
AH AT 54 oY AP ol A= non-PCV13 2FF Y
0C%t 23A7} 7P B2 £EE5 _} Aottt & A7 2HE
&3l PCV13 #Alo] ote PRt WiAlo] 23EA] o
<= @399 vjEo] 4HE E%‘_ Aoz AU

@ AAE2?

HE 1 Z9E Helet WAl
9l ARI Net 297} #ZFL+
429l BYE o] Pgsl}.

B AETE S, A AA AGAE] HE8Y 1/3& AA
St SlE 7PY &% Al 5 shE A AlA Aot AR A
YA R gefA QleH2l 20199 AIAEA
7]7-(World Health Organization)o A= & Al 740,180
] ofol7} HF -+t Ahol ot HF R AL o] F
SA| BleE Aolrt HA AFGEARS] 14%E AR5 02 B
USHATHEL HE T AT HFEE WACE o] 7}
5ot 20009 o] F5E A AlAClA 77F, 107 137} #HE
T+ 23 WA (pneumococcal conjugate vaccine, PCV)2.2
aof Y F AtHA4l o] F
lent PCV (PCV13) 412 3, 6A, 19A EHFf| 7-valent

ZEIHE Pt 13-va-

PCV (PCV7) (4, 6B, 9V, 14, 18C, 19F, 23F) WAl&

Jot= @HHF3t 10-valent PCV (PCV10) (PCV7 BHY 7

306

. 1,5, 7F) MAlE ot EHFS B Lot ot
5]. Bl=toll A= "t WAl B3-S FHisH] 918 PCV13
o HE+ 4TS Fdohs Y S ZFT 15-valent
PCV (PCV15) (PCV13 @, 22F, 33F)9} 20-valent PCV
g9, 8, 10A, 11A, 12F, 15B)9] HES 20224
FE Ak dthol. AF7IE ZAAAR PCV HE A
HE T AA5 TRES 2AGke] WAl aAE EAg

23t Aoy} WAl HES

h8

(PCV15 &

mhL -[olv

H®
=2
E)
it
u=)
_lm
>
flo
X

= OFA| o2 &

st

obmc A&4 % WAL HATE AAF] BE

$-2ueh= 2003 11958 PCV7S =Ystal of W4l
A HEo ge g EFste] 54 H]te] of
dolof A FFol AFEIH. o]F 20109 39HE PCV10
I PCV130] A EYF o] Y7t 527 He F4oE HF
o] gr=|t}rt 201449 39 PCVE =7HE<
2 XA FHE o2 F7ket A2 pevrt Y
g ¥ i 4A5Y @A geitAel A3 B 7

4

[e]

R

AARQD TS FA[11] FW 4 AAoIA 229 HE+
o+ @AFY FHEL PCVYl Z3H B FoA vjwAl G
FJoE HAE= Y WA F H(serotype replacement phe-

nomenon)©| 3181 HTH12].
FFoHs wE A AP Wt gt
=7t A = T YA oA PCV &t
- AlgtAolct, @A = FF=E= PCV &I}
£ &3] YlaiAle PCV FEo] AP o] FHE Aol
HeE HEtd P A E HIE ASH R BA6)
+ Zo] mj- F a5kt
20099 5E ARAeYe A= AdE

ofSfe AFHFHEE/1EEF B

PCV =% A&
AL e
LIS

=

2-37F ® o]

AZAAFA(ARI Net) 2
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HE1d EHYL2 20184 8YHE 202249 6¥7HA F
A E7 A BAAFA O Folste Qa7|Ho] HEPo R
g 184 wlvk Logkat & FAA A& A HIFERIE,
71 AA A BelE HE 7 11655
Aot A= 713, 7H) & 3&54e] gl

Al A HHe-2 Kol BE A5k
BE= SAESAERE T2 SEFYANE
TeEAlo 9 esle Sels
019-07-037-019). ¥

W, 7t 2tolA|(catalase)
A & EX(optochin) HAZ 44 9 @5 &9 Akt 2
g2 (latex) SRS AAL 5 AsHE AARE o HPTHL
2 3 gelstct. XY 292 HPFd ol FEHS
A8 @3} A9 ¥ (quellung reaction)Tt 1= A EA|

AlE|(Centers for Disease Control and Prevention)o| A A&

%
ojft
fo

St H - @4 24 polymerase chain reaction (PCR) Al

2 w5t dHFS RS Al A= pCVI3el
I dHYL 7|0 R 2AEHA 4 EHFL non-

www.phwr.org Vol 16, No 11, 2023

2 1}
£ gAA @ Fto] £2E AAls vFEY=E 102

7, A% 570, NS ETE 37, 71 7A] A FY 1

5 A, 718k
570l BIIFEFYEo] AA 87.9%E A5

919 wldo] 2o AT Ml HrA} g
< A9J5k3 ot 579, olo} 57302 EAslA Bl it
A5 YFEAL 710l 41908 A BT wdo|
339, 71 9do] 199, 714712/ 1 2/71 40 E 7}
@ 2t 2%, JIE RS, A, 55 Gof 57} 17808 &
Q=] ITHEE 1).

HE7E 11620 t3t &
34, 10A, 11A, 15A, 15B, 15C, 19A, 19F, 22F, 23A,
23B, 35B, 6C, 9N % 1559 B49o] elHYa 1 9
= non-typeable MATF-FNTSp)oIAT}. $4] BHFo=

Sle7 ke

1. AT o] BeE xoplRBA A4 FF L I 34

k=
= =35t
i g’lﬂ_lr 5-9M 10144 53 °F
A 100 13 1 2 116
AA
HJI=ERIE 91 10 1 102
A 4 1 5
v E R 2 1 3
71HA A A A 1 1
71ek 3 2 5
LS
713 37 3 1 0 41
%y 28 5 0 0 33
R 16 3 0 0 19
7134, 7+H 2 2
7134, "1 2 2
714, &g, 71y 1 1 2
71ep? 14 1 2 17
w9 . RS A, 35 4ol 5
307
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£ 6C, 23A, 15B, 15C/23B, 10A, 34/35B, 19A/13, 19F
£O0 & FQIFglo, o] BHPEL HA BeF9 92.2%
(1075)E AAR 53], 83+ 15 (15A, 158, 150), 23
(23A, 23B)o] HA| 43.9% (515)F Aot A BHF
o0& IR, WA AP S 7|E0R BRYS 1,
PCV13 4% 23(19A, 19F) 9.5% (115), non-PCV13 &
23 135104, 13, 11A, 15A, 15B, 15C, 22F, 23A, 23B,
34, 35B, 6C, 9N) 87.9% (102%), NTSp 2.6% (3F)Z &<l
= ATHE 2).

% 11659 Hg3FL 201849 18F, 201949 66
Z, 20209 103, 20219 10%, 202249 1252 &3
Hoon, Az HYTH FPY £ExE 201849
15B/34-19F-23A/6C-10A/15A, 2019 23A-6C-
23B/35B-10A-15C, 2020% 15B/15C/10A/34-
23A/35B, 20214 15C-23A/6C-13/19A/23B, 20224

H 2. PCV133} non-PCV139 I F P Ex

Ay (%)
PCV13? 11 (9.5)
19F 5 (4.3)
19A 6(5.2)
Non-PCV13 102 (87.9)
6C 17 (14.6)
23A 15 (12.9)
15B 13 (11.2)
15C 10 (8.6)
23B 10 (8.6)
10A 9(7.7)
34 8 (6.9)
35B 8 (6.9)
13 6(5.2)
15A 3(2.6)
11A 1(0.9)
22F 1(0.9
ON 1.9

3(2.6)

PCV13=13-valent pneumococcal conjugate vaccine. “1, 3, 4, 5, GA,
6B, 7F, 9V, 14, 18C, 19A, 19F, 23F.

Non-typeable HH -

308

15B/6C-23B-13/19A%:2. 2 EAEQtH(1Y 1). PCV13
A7 19+ 20209 = AQstar 201849 16.7% (35),
20199 9.1% (6%), 202149 10.0% (1), 20229 8.3% (1
FE Fogdon, Ad 44 5t g4 AR AoE et
ok @39 19F= 20184 16.7% (35, 20194 3.0% (2
)2 29" AL AQst BF 19A PO R sl
Tk Non-PCV13 439 A% 20199 %=l 135(15A,
15B, 15C, 23A, 23B, 6C, 10A, 34, 35B, 13, ON, 11A,
22F)9] thkst @3 o] BRESAN, 1 F AT 239
25.8% (1792 &2 H&S AA A 3+
WS A5k 201849 27.8% (55), 20209 40.0% (45),
20219 30.0% (35), 20224 33.3% (452 oh2 FH+o|
v]a] S-A|atgich 2018-20224 S9t olH HE Ao o
ARG o2 BAEQ)
Ot 3F(11A, 22F, 9N)9 EH P2 20199 =09t &els]
Act.
Aolgzto]

15+ 2019

AR E L RS CEESSEE

Agd Y BxE B A dAgoA Be
H HF3TF2 PCV13F non-PCV13 EH P EE v &L
Z¥7¥ °F 10.0%2F 90.0% 127 6C2F 23A°] non-PCV €3
go| 7P W BRE B} 044 Aol A9 550
gt P2 6C
AG A= 6C/23A-13/19F-10A/23B/34= 0.2 &<l
=] 3lch 0-4A4] A=A &
19A, 11A, 22F= °©] AYHE A AT L& AFHolA &2l
E]Z] O}OH;].

AT 0-4A APl A= 19A7F 19F] B3] 28 SAH
O} 4A| o Aol A= B 19FTF SRIEITh(1E 2).

C-15B-23A-15C-23B&=0| 3L 54 o]4<]

gl non-PCV13 8#HE 15B,

tH PCVI3 EAE 19 A ddiolA &<l

L OI
i

2 AF Aol A AT 447 S EA Lot H

A 29 "H@FdolM PCv13 @3F0] 9.5

gl

O:

% (115),

www.phwr.org Vol 16, No 11, 2023
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A, 2018

35

30

o
o

NTsp [

T T T T T
ge gy gl
=
T
C.- 2020
35
30
& 25
A
m 20.0 20.0 20.0 20.0
B0

z <€ [ jo%
S - 8§ P
z
E .- 2022
35 4 333 3&3
30 4
&8 25
i
H 20
50 0 16.7
& 15+
10 48.3 8.3
5-I H
O_ T T T T T T T T T T T IQ_
sslgsslgglsaagessysgl
HHR19 HIZTIS  EHYP23
HE7P HYY 25
non-PCV13 @& Fo] 87.9% (1025F)Z PCV13 EHFHE

o non-PCV13 EHF Y vl go] FhH O &A Uetit
o E3h A AAFROSRE PCVI3o] ZYH o]F M54 HE
T 8HY EXE Z7PER non-PCV13 EHFS F4o

k. m=te] A9 pCV =9 A of
H] PCV13 =9 & @3 ¥ 15B/C 33FY] BEE2 0.7%
oA 12.6%=& 184) 7kt G5 LEoAM= EHF

2 ookt 2R E Hol

www.phwr.org Vol 16, No 11, 2023

B .- 2019
35 1
30

25

Y EZ(%)

< W Q o aQ
. elg g 2
F¥F19 IF15 EEE23
HET? B 28
D - 2021

Y 2Z(%)

L Q o0 < S o Z < uwL o
2 elg gle 2 © 8~ 5 =42
F¥F19 FHF15 EEE23
= PR pp—
HyTE 8 5

T3 1. Aot EEAte 3357] AA A £
ol dxd Bx 2018-20224
(A) 20184, (B) 20194, (C) 20204, (D) 20214, (E) 20224.

NTSp=non-typeable Streptococcus pneumonia.

weld E T 243

15A, 23A, 22F9] E3x80| 5% o4 S715t Ao& HiE
S

4 5 o7 2704 A& o R SRIEE Ao g HuEgch
(17]. S-Eyetz WAl HF 0159l 20149 5¥ 20199 <t

A5A HEd FhEAA Bejd E
of k=™ 54 ut AFoJA PCV13 EHFL 2.6%= 7
535t @HFL 19A9 21, non-PCV13 BHFL 11.1%=2
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SA| ojgk
14.0

—~ ] 100

8 104 9.0

A 8.0

70 70
X0 6.0

SA| of&
214 214

3 7471 74 74

A IR

T T T
19A 19F 6C 15B 23A 15C 23B 10A 34 358 13 15A NTSp ON 11A 22F

R R| | HHHH

T
19F 6C 23A 13 23B 10A 34 NTSp

PCV13 Non-PCV13

1A Y =5

2o o

PCV13 Non-PCV13

HY7E 2EY 32

8 2. AFE Lot EEAS] 237 AACIAM B2 HE T2 EHF 2X
Rk

(A) 54 ]

8P 10A, 23A, 15B/C7F HiF-2 T8 & A+
AT 54 wgk AFIA non-PCV13 BHE F FHL 15
(15A, 15B, 15C)& 26%,
B8 6C 14%, BT 10AE 8% °112H, PCV13 BHF
19A% 5A| wlgt Aol Ant Shel= et o] A" f-jteto]
PCV WiAlo] =S|I 20149 3YFE S7HEoTHS @
08 23 o|F FUloA L thE F7olA ] e} vt
7HA 2 wWAle] EotE EHPY| wE2 Hact e
H] 94 @R Fo] S7Fohs BHF A @0l Lol o=
2E &

SRIEATH12,18,19]. EA] ZFWHoAE 20144

AT 23 (23A, 23B)2 20%, @

=
4O 2 PCV10 T+ PCV13 HEES Aldskal Qlor, vl=
o4& PCV13 E+= PCV15 FES AAoto] w1+ 2

S osh otk Be RSN WATF WAL o3
Fneade] ZekstEA Lolold AT AAS gl
AT T vYE Aol s AW o7t By aT
WY TE 485 gazt Rugoins]

By 2ve 2Rl d A d3-19 WY o]Fe
sobHAEAe] AR 44 A7 WAS| AAst] 20204
450 B4 YolHz BAHgon AT

B 5o] ofs} Ev} ejEA] e BAOR AT
Aot} Jeju} S Aot Aol HH

solg 71242 B89 5 U2 Holth. ¥ WA 9

ol 5ol

i

A 8%

-

it

i 839 B

ofl

I,

310

, (B) 541 o]4 A¥. NTSp=non-typeable Streptococcus pneumonia; PCV13=13-valent pneumococcal conjugate vaccine.
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Respiratory Specimen of Children with Pneumonia
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ABSTRACT

Streptococcus pneumoniae is the major pathogen causing pneumonia, bacteraemia and meningitis, and one of the leading
causes of death in children. In the Republic of Korea (ROK), the national pneumococcal vaccination program for children
was inoculated with protein conjugated vaccines 10-valent pneumococcal conjugate vaccine (PCV10) and 13-valent PCV
(PCV13). 1t is very important to analyze the S. pneumoniae serotypes isolated in the ROK to confirm the vaccine efficacy by
PCV introduction. In this study, 116 S. pneumoniae were isolated from respiratory specimen of children with pneumonia
through an acute respiratory infections network (ARI-NET) from 2018 to 2022. The isolated strains were divided into PCV13
and non-PCV13, and serotypes were analyzed. A total of 15 serotypes and other non-typeable S. pneumoniae (NTSp) were
confirmed. The distributions of PCV13, non-PCV13 and NTSp serotypes were 9.5%, 87.9% and 2.6%, respectively. The main
serotypes consisted of 6C, 23A, 15B, 15C/23B, 10A, 34/35B, 19A, 19F, and 154, in that order, accounting for 92.2% of all
isolates. There were 15 serotypes distributed at ages <5 years, with 91% non-PCV13 serotypes, and the major serotypes were
identified in the order 6C, 15B, 23A, 15C, and 23B. Non-PCV13 serotypes 6C and 23 A accounted for the highest distribution
in the age ages >5 years. This study showed the ratio of serotypes not included in the vaccine was relatively higher than that
of the serotypes included in the PCV13. In order to manage pneumococcal infection and confirm the vaccine efficacy, it is

necessary to continuously operate an ARI-NET and analysis of changes in S. pneumoniae serotype.

Key words: Streptococcus pneumoniae; Serotype; 13-valent pneumococcal conjugate vaccine; Children; Pneumonia

*Corresponding author: Jaeil Yoo, Tel: +82-43-719-8110, E-mail: knihyoo@korea.kr

Introduction these bacteria [1], and as the main virulence factors, these poly-

saccharides contribute to differences in the pathogenicity of the

The gram-positive bacterium Streptococcus pneumoniae different S. pneumoniae serotypes. S. pneumoniae causes in-
comprises approximately 100 known serotypes, as determined vasive diseases, including bacteremia, bacterial meningitis, and
by serological responses to the capsular polysaccharides of osteomyelitis, and non-invasive diseases such as pneumoniae,
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Key messages
(D What is known previously?

Pneumococcal vaccines lead to decrease the incidence of
pneumococcal disease In the Republic of Korea, the na-
tional immunization program for children includes the
protein conjugate vaccines PCV10 and PCV13.

@ What new information is presented?

Of the S. pneumoniae isolated from respiratory speci-
men of children with pneumonia through ARI-NET
from 2018 to 2022, 9.5% were PCV13 serotypes and
87.9% were non-PCV 13 serotypes, and 2.6% were non-
typeable Streptococcus pneumoniae. Total 14 serotypes
were distributed at ages <5 years, with 91% non-PCV13
serotypes, and the major serotypes were identified in the
order 6C, 15B, 23A, 15C, and 23B. Non-PCV13 se-
rotypes 6C and 23A showed the highest distribution in
the age ages >5 years. In the results of this study, it was
confirmed that the ratio of serotypes not included in the
vaccine was relatively higher than that of the serotypes
included in PCV13.

® What are implications?

In order to manage pneumococcal infection and con-
firm the vaccine efficacy, it is necessary to continuous
monitering of the S. pneumoniae serotype distribution
through ARI-Net.

otitis media, and sinusitis. It is among the most common bacte-
rial species, accounting for 1/3 of community-acquired pneu-
monia, and as such, is a key pathogen responsible for the death
of many children worldwide [2]. In 2019, the World Health
Organization reported that 740,180 children died of pneu-
monia attributable to pneumococcal infection, 14% of whom
were under 5 years of age [3]. In most cases, pneumococcal
infections can be prevented by vaccination, and since 2000,
7-, 10- or 13-valent pneumococcal conjugate vaccines (PCVs)

have been administered in vaccination programs for children

www.phwr.org Vol 16, No 11, 2023

worldwide [4]. Among these vaccines, PCV13 includes sero-
types 3, 6A, and 19A, as well as the serotypes of PCV7 (sero-
types 4, 6B, 9V, 14, 18C, 19F, and 23F) and PCV10 (the sev-
en serotypes of PCV7 and serotypes 1, 5, and 7F) [5]. In the
U.S.A,, since 2022, vaccination using PCV15 (the serotypes
of PCV13 and serotypes 22F and 33F) and PCV?20 (the sero-
types of PCV15 and serotypes 8, 10A, 11A, 12F, and 15B),
which includes the serotypes causing pneumococcal infections
and the serotypes of PCV13, has been recommended to maxi-
mize the efficacy of S. pneumoniae vaccines [6]. In a study in-
volving a population-based monitoring system, in which the
effects of vaccination were analyzed based on estimates of the
incidence of pneumococcal infections before and after the use
of PCVs, vaccinated children were found to show a trend of
reduced incidence of both invasive and noninvasive pneumo-
coccal infections compared with unvaccinated children [7,8].
Notably, since the approval of the PCV7 vaccine, there has
been a substantial decline in the global incidence of pneumo-
coccal infections attributable to the serotypes included in this
PCV, whereas infections caused by serotypes not included in
this PCV (non-PCV) have undergone a simultaneous relative
increase [9,10].

In the Republic of Korea (ROK), PCV7 was introduced in
November 2003, and the respective vaccination in children
below 5 years of age was recommended, although the vaccine
was categorized as optional. The subsequent introduction of
PCV10 and PCV13 in March 2010 extended the scope of vac-
cination, although mostly among private medical centers until
PCVs were included in the National Immunization Program
(NIP) in March 2014. As with other countries worldwide, the
introduction of PCVs in the ROK had both direct and indirect

effects on the serological epidemiology [11], characterized by
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a distinct serotype replacement phenomenon, in which the S.
pneumoniae serotypes isolated from clinical specimens in the
ROK underwent a change in the prevalence from PCV to non-
PCV serotypes [12].

Although numerous studies conducted worldwide have re-
ported changes in the prevalence of S. pneumoniae serotypes
immediately after the introduction of PCVs, only a limited
set of data on the effects of PCVs are available for the ROK.
Accordingly, to predict the effects of the PCVs used in vacci-
nation programs in the ROK, it is essential that changes in the
prevalence of clinically isolated S. pneumoniae serotypes are
continuously monitored immediately after PCV vaccination.

In this regard, since 2009, the Korea Disease Control
and Prevention Agency has managed the Acute Respiratory
Infection Network (ARI Net), which in conjunction with
the participation of regional secondary and tertiary hospitals
has the aim of monitoring bacterial pathogens nationwide.
Through the ARI Net, the causal pathogens of respiratory dis-
eases are isolated and the associated virulence properties, in-
cluding the serotype and antibiotic resistance, are analyzed,
with the data thus obtained being applied in determining
prevalence status at a given point in time [13]. The aim of the
present ARI Net-associated study was to provide data on the
changes in S. pneumoniae serotype prevalence in the ROK,
based on an analysis of the serotype distribution and epidemio-
logical characteristics of S. pneumoniae isolated from pediatric
patients with pneumonia, thereby enabling us to verify the ef-

fects of PCV vaccination.

Methods

For our analysis of S. pneumoniae serotypes, we isolated

314

116 strains of S. pneumoniae from respiratory specimens, in-
cluding nasopharyngeal and sputum samples, collected prior
to antibiotic treatment. These samples had been collected from
pediatric patients (aged <18 years) with pneumonia, who had
been admitted to medical centers participating in the ARI Net
during the period from August 2018 to June 2022. The in-
clusion criteria for pediatric patients with pneumonia were
those with confirmed respiratory symptoms, such as cough
and sputum, and showing infiltration of the lungs on chest ra-
diographs. Prior to the use of patient specimen data, approval
was gained from the Institutional Review Board of Chungnam
National University Hospital, based on consent obtained from
the patients’ guardians (IRB No. 2019-07-037-019). The bac-
terial species isolated from the specimens were confirmed as
S. pneumoniae using a range diagnostic biochemical tests, in-
cluding analyses of hemolysis and colony type, Gram-staining,
catalase test, optochin disc susceptibility test, bile solubility
test, and latex agglutination assay. The serotypes were classi-
fied based on the Quellung reaction using anti-serum specific
to S. pneumoniae and a polymerase chain reaction (PCR) for
S. pneumoniae serotypes, provided by the U.S.A. Centers for
Disease Control and Prevention. The test results were analyzed
to identify the S. pneumoniae serotypes, which were classified
as either PCV13 serotypes (i.e., those serotypes included in the

PCV13 vaccine) and non-PCV 13 serotypes.

Results

The specimens from which S. pneumoniae strains were iso-
lated consisted of 102 nasopharyngeal aspirates, five sputum
samples, three nasopharyngeal swabs, one bronchoalveolar

lavage, and five others (unknown). Nasopharyngeal aspirates
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accounted for the overwhelming majority (87.9%) of samples.
In terms of patient age, the numbers of patients in the desig-
nated age groups were as follows: 0-4 years, 100; 5-9 years,
13; and 10-14 years, one. In addition there were two patients
of unknown age. With respect to gender, having excluded two
patients of unknown gender, there were an identical number
of males and females (n=57). Among the clinical symptoms of
patients, the largest number of patients had a cough (n=41),
followed by fever (n=33), cough and fever (n=19), cough and
sputum (n=2), cough and rhinorrhea (n=2), cough, fever, and
sputum (n=2), and others (e.g., apnea, wheezing, and dyspnea;
n=17) (Table 1).

Analysis of the serotypes the of 116 S. pneumoniae isolates
revealed a total of 15 serotypes, namely, 13, 34, 10A. 114,
15A, 15B, 15C, 19A, 19F, 22F, 23A, 23B, 35B, 6C, and 9N,
in addition to non-typeable S. pneumoniae (NTSp). Among
these, 6C was identified as the predominant serotype, followed

by 23A, 15B, 15C/23B, 10A, 34/35B, 19A/13, and 19F,

which collectively accounted for 92.2% (107) of all isolated
strains. Notably, the dominant serogroups were 15 (154, 15B,
and 15C) and 23 (23A and 23B), accounting for 43.9% (51)
of the strains. With respect to the vaccine, 9.5% (11 strains)
corresponded to two of the serotypes comprising the PCV13
vaccine (19A and 19F), whereas 87.9% (102 strains) were 13
non-PCV13 serotypes (10A, 13, 11A, 15A, 15B, 15C, 22F,
23A, 23B, 34, 35B, 6C, and 9N) and 2.6% (3 strains) were
NTSp (Table 2).

With respect to the year of isolation, 18 of the 116 S.
pneumoniae strains were isolated in 2018, 66 in 2019, 10
in 2020, 10 in 2021, and 12 in 2022. The annual S. pneu-
moniae serotype distribution was as follows: 15B/34-19F-
23A/6C-10A/15A in 2018; 23A-6C-23B/35B-10A-15C in
2019; 15B/15C/10A/34-23A/35B in 2020; 15C-23A/6C-
13/19A/23B in 2021; and 15B/6C-23B-13/19A in 2022
(Figure 1). With the exception of the year 2020, we detected a

general decline in the incidence of PCV13 serogroup 19 over

Table 1. Distribution of specimens and clinical symptoms of S. pneumoniae from children with pneumonia

Age group (yr)

Division Total
<b 5-9 10-14 Unknown
Total 100 13 1 2 116
Specimens
Nasopharyngeal aspirate 91 10 1 102
Sputum 4 1 5
Nasopharyngeal swab 2 1 3
Bronchoalveolar lavage 1 1
Unknown 3 2 5
Clinical findings
Cough 37 1 0 41
Fever 28 5 0 0 33
Cough and fever 16 0 0 19
Cough and sputum 2 2
Cough and rhinorrhea 2 2
Cough, fever, sputum 1 2
Etc? 14 1 2 17

Values are presented as number only. “Apnea, wheezing, dyspnea, and so on.

www.phwr.org Vol 16, No 11, 2023

315


http://www.phwr.org

I Public Health Weekly Repo: ’\

Table 2. Distribution of S. pneumoniae serotypes (PCV13
and non-PCV13)

Serotype No. of isolates (%)
PCV13? 11 (9.5
19F 5(4.3)
19A 6(5.2)
Non-PCV13 102 (87.9)
6C 17 (14.7)
23A 15 (12.9)
15B 13 (11.2)
15C 10 (8.6)
23B 10 (8.6)
10A 9(7.8)
34 8 (6.9
35B 8 (6.9
13 6(5.2)
15A 3(2.6)
11A 1(0.9)
22F 1(0.9)
9N 1(0.9)
Non-typeable Streptococcus pneumoniae 3(2.6)

PCV13=13-valent pneumococcal conjugate vaccine. “1, 3, 4, 5, GA,
6B, 7F, 9V, 14, 18C, 19A, 19F, 23F.

the past 5 years: 16.7% (3 strains) in 2018, 9.1% (G strains) in
2019, 10.0% (1 strain) in 2021, and 8.3% (1 strain) in 2022.
Apart from the strains with serotype 19F [16.7% (3 strains) in
2018 and 3.0% (2 strains) in 2019], the serotype of all other
serogroup 19 strains was identified as 19A. In 2019, we detect-
ed the occurrence several non-PCV13 serotypes (15A, 15B,
15C, 23A, 23B, 6C, 10A, 34, 35B, 13, 9N, 114, and 22F),
among which, serogroup 23 accounted for a high proportion
(25.8%, 17 strains). However, with the exception of 2019, se-
rogroup 15 was identified as the predominant type, account-
ing for 27.8% (5 strains) in 2018, 40.0% (4 strains) in 2020,
30.0% (3 strains) in 2021, and 33.3% (4 strains) in 2022.
Notably, for the period from 2018 to 2022, we established that
the annual distribution of the different S. pneumoniae sero-

types was relatively constant, although three serotypes (11A,
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22F, and 9N) were detected only in 2019.

Analysis of the distribution of serotypes according to the
age of the pediatric patients revealed that among all age groups,
the PCV13 and non-PCV13 serotypes of S. pneumoniae
isolates accounted for approximately 10.0% and 90.0%, re-
spectively, with the non-PCV serotypes 6C and 23A show-
ing the largest distribution. The top five serotypes identified
from patients aged O to 4 years in order of prevalence were
6C-15B-23A-15C-23B, whereas those from patients aged 5
years and older in order of prevalence were 6C/23A-13/19F-
10A/23B/34. The non-PCV 13 serotypes 15B, 19A, 11A, and
22F, which were identified among patients in the O to 4 year
age group, were not detected in any of the other age groups.
Contrastingly, PCV13 serogroup 19 was detected among
all age groups, of which serotype 19A predominated 19F by
2-fold in patients aged between O and 4 years, whereas among
patients older than 4 years, only the 19F serotype was detected

(Figure 2).

Discussion

This study revealed that among the S. pneumoniae isolated
from pediatric patients with pneumonia in the ROK over the
past 4 years, the relative proportion of non-PCV13 serotypes
[87.9% (102 strains)] has exceeded that of PCV13 serotypes
[9.5% (11 strains)]. Following the introduction of PCV13, the
distribution of invasive S. pneumoniae serotypes worldwide
has also varied, particularly with respect to non-PCV13 sero-
types. For example, in the U.S.A.,, distribution of the 15B/C
and 33F serotypes increased 18-fold from 0.7% to 12.6%, and
in the UK. and Japan, the distribution of serotypes 154, 23A,
and 22F increased by >5% [14-16]. Moreover, the PCV13

www.phwr.org Vol 16, No 11, 2023
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serotype 19A has constantly been detected in several countries,
including the U.S.A., the U.K. and Sweden [17]. Consistently,
in the ROK, an epidemiological study of the S. pneumoniae
serotypes isolated from patients with invasive pneumococcal

infection following vaccination during the period from 2014
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Figure 1. Distribution of S. pneumoniae serotypes isolated
from respiratory specimen of children with pneumonia by
2018-2022.

(A) 2018, (B) 2019, (C) 2020, (D) 2021, (E) 2022. NTSp=non-
typeable Streptococcus pneumoniae.

to 2019 reported 19A to be the most common PCV13 sero-
type (2.6%) in children aged <5 years, whereas the most com-
mon non-PCV13 serotypes (11.1%) were 10A, 23A, and
15B/C [18]. Similarly, in the present study, we found that non-
PCV13 serotypes consisted of serogroup 15 (15A, 15B, and
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Figure 2. Distribution of S. pneumoniae serotypes isolated from respiratory specimen of children with pneumonia by age.
(A) Under 5 years old, (B) 5 years of age or older. PCV13=13-valent pneumococcal conjugate caccine; NTSp=non-typeable Streptococcus

Ppneumoniae.

15C; 26%), serogroup 23 (23A and 23B; 20%), serotype 6C
(14%), and serotype 10A (8%). And serotypes 19A (PCV13)
was only found from children below 5 years of age. These find-
ings thus indicate that since the introduction of PVCs in March
2014 and their subsequent inclusion in the NIP in the ROK,
there has been a reduction in the proportion of PCV serotypes,
with a concomitant relative increase in the non-PCV serotypes,
which is consistent with the changing patterns of serotype
prevalence detected in other countries [12,18,19]. Since 2014,
children in the ROK have been vaccinated for pneumonia us-
ing either the PCV10 or PCV13 vaccines, whereas in the U.S.A.,
vaccination using PCV13 or PCV15 is recommended for the
prevention of pneumococcal infections. In several countries in
which vaccination programs include S. pneumoniae vaccines,
reductions in pneumococcal infections have been reported,
which thus tends to verify the efficacy of these vaccines in pre-
venting infections in children and indicates the indirect effects
of herd immunity in unvaccinated individuals [5].

A limitation of this study is that, as a consequence of a sub-
stantial decline in the number of specimens collected from

children with pneumonia since the outbreak of the coronavirus
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disease 2019 pandemig, it has only been possible to obtain a
small serotype dataset since 2020, and we were also unable to
take into account epidemiological data such as that for pneu-
mococcal vaccination. Nevertheless, in spite of these shortcom-
ings, the findings of this study will prove useful as basic data
revealing the distribution of S. pneumoniae serotypes among
pediatric patients with pneumonia in the ROK. Further studies
should be conducted to identify the prevalent S. pneumoniae
serotypes and to investigate the changing patterns in serotype
prevalence in response to vaccination, thereby enabling veri-
fication of the efficacy of S. pneumoniae vaccines. In conjunc-
tion with continuous monitoring to determine the association
between vaccines and S. pneumoniae serotypes, the findings
of such studies will contribute to the effective management of

pneumococcal infections.
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2023 World Kidney Day
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ABSTRACT

March 9, 2023 is the 18th World Kidney Day, which is celebrated every year on the second Thursday of March. The

International Society of Nephrology and the International Federation Kidney Foundations selected this year's campaign theme

as ‘Preparing for the unexpected, supporting the vulnerable!’, and have made effort to raise awareness about kidney health.

Key words: World Kidney Day; Kidney; Chronic kidney disease; Awareness
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World Kidney Day is an international awareness cam-
paign organized by the International Society of Nephrology
(ISN) and the International Federation of Kidney Foundations
(IFKF), which aims to promote awareness of the importance
of kidney care. It is observed annually on the second Thursday
of March, since 2006 [1]. Around 850 million people world-
wide are affected by kidney disease, which is twice the number
of people with diabetes mellitus (420 million). The prevalence
of chronic kidney disease (CKD) is currently estimated at more
than 10% (men 10.4% and women 11.8%). Approximately
5-10 million people with kidney disease require dialysis, but
many of them do not have access to adequate care due to fi-
nancial barriers.

This year, March 9, 2023 marks the 18th World Kidney
Day (Figure 1). The theme of this year’s campaign, “Preparing
for the unexpected, supporting the vulnerable!”, aims to raise

awareness of the urgent need to develop plans to care for

324

people with chronic diseases, particularly those with CKD,
during unforeseen disasters, such as earthquakes, wars, and ex-
treme climate conditions. The recent coronavirus disease 2019
pandemic has demonstrated the devastating impact that infec-
tious diseases can have on the diagnosis, treatment, and care of
patients with kidney diseases. To manage people with CKD ad-
equately even during disasters, governments and policymakers
must plan for the diagnosis and treatment of chronic diseases,
including CKD, during emergencies, and should implement
preventive measures. The healthcare community must be able
to provide continued care during crises, while patients should
prepare themselves with essential supplies, such as food, water,
medications, and medical records, in the event of emergencies.
In commemoration of World Kidney Day, the ISN and
[FKF have prepared and disseminated promotional materials,
including the 2023 campaign image and activity guidebooks

tailored to each country and region. In the light of the CKD
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prevalence of 8.4% (as of 2021) among adults aged 19 years
and older in Korea and the substantial number of people with
diabetes (13.6%) and hypertension (28.1%) [2],—two condi-
tions that contribute to the development of CKD—the Korea

Disease Control and Prevention Agency has issued “Chronic

¥worldkidneyday #ikidneyhealthforall
www worldkidneyday.org

ez 1) 1SN @XF-0A .....
Figure 1. 2023 World Kidney Day logo

Adapted from: International Society of Nephrology, International
Federation of Kidney Foundations, 2023 (World Kidney Day:
activities guide) [1].

Kidney Disease Prevention and Management for me and my
Family” (Figure 2) [3,4]. This leaflet, created by eight academic
societies, including the Korea Academy of Medical Sciences,
provides 10 recommendations for the prevention and manage-
ment of CKD, seven of which are applicable to both patients
with CKD as well as the general population, while the remain-
ing three are specific to patients with CKD. As CKD is often
caused by diabetes or hypertension, the first recommendation
is to “manage blood pressure and diabetes continuously,” while
other advice includes maintaining a healthy weight, reducing
salt intake, engaging in physical activity, abstaining from to-
bacco and alcohol, drink water moderately, and routine check-
ups including level of urine protein and creatinine. For patients
with CKD, the recommendations focus on precautions against
excessive protein and potassium intake as well as precautions
regarding medications. Because CKD is often caused by diabe-

tes, hypertension, and obesity, and CKD is an independent risk

© WO PTE TOM FE BT $3 © SHUTE 2O HE 3
HIIMOR ez ot SAO0IEIL! 2IARR

ForELICH

© DUTE BOE HE $H

© BryTme TOE A S5

SHITEY STk EMIES ol ATuE
I GBI 2= FoRLICH

SrgzEY STks 20| 20| StUE
waLl THAOILE AHAS XILERDH MBI 2=

SHgzE Sxks BEo| Uil Wil HEwe
242 QIANLF 24ARRI XIAIGH 2t SSELICH

LiCk
JI=E gl
OpA S i

[ = —y=}

1=
oli2sat =2 32

56 (D)

Rlzees @ B

Figure 2. Chronic kidney disease prevention and management for me and my family
Adapted from : Korea Disease Control, Prevention Agency, Korea Academy of Medical Sciences, 2023 ([Chronic kidney disease] Chronic kidney

disease prevention and management for me and my family, kdca.go.kr) [3].
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Figure 2. Continued

factor for cardiovascular disease, CKD preventive management
guidelines will be utilized in prevention projects targeting other

related diseases.
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QuickStats

Trends in the Proportion of People Who Use Nutrition Facts Labels
When Purchasing Processed Foods, During 2012-2021

The proportion of people who read nutrition facts labels when purchasing processed foods (among students of elementary
and higher grades) increased by approximately 7.3%p, i.e., from 25.0% in 2012 to 32.3% in 2021 (Figure 1). As of 2021, the
proportion of people who read nutrition facts labels was lower in men than in women, and was the lowest among those aged

>65 years (Figure 1, 2).
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Figure 1. Trends in the proportion of people who use nutri-
tion facts labels when purchasing processed foods, 2012~
2021

Figure 2. Proportion of people who use nutrition facts labels
when purchasing processed foods based on the age group,

2021

*Proportion of people who use nutrition facts labels when purchasing processed foods: proportion of students among elementary and higher

grades who read nutrition facts labels when purchasing processed foods.

"The mean in Figure 1 was calculated using age- and sex-specific structures of the estimated population in the 2005 Korea Census.

Source: Korea Health Statistics 2021, Korea National Health and Nutrition Examination Survey, http://knhanes.kdca.go.kr/

Reported by: Division of Health and Nutrition Survey and Analysis, Bureau of Chronic Disease Prevention and Control, Korea Disease

Control and Prevention Agency
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