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COVID-19 Special Report

Reinfection of COVID-19 in the Republic of Korea
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The aim of this study was to analyze the epidemiology and characteristics of presumed Coronavirus Disease-19 (COVID-19)
reinfection cases. Since the first case of reinfection of COVID-19 in the Republic of Korea in April 2020 was identified, an
additional four cases have been classified as reinfection cases. To conduct analysis, we performed whole-genome
sequencing (WGS) of the viral RNA at the initial infection and at the reinfection of four presumed reinfection cases. The
analysis of genome sequences indicated that there were two cases which showed distinct SARS-CoV-2 strain in reinfection
when compared to that of the initial infection. Of the remaining two cases, the viral RNA of the initial infection was
unobtainable for one case and a complete genome sequence of reinfection due to the high Ct value was unobtainable for the
remaining case. Therefore, considering the epidemiological results, this study concluded that the two cases were
reinfection cases. In an environment where concerns about reinfection are growing due to the ongoing COVID-19 pandemic

and the emergence of variants, itis necessary to analyze cases through continuous monitoring.
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Introduction

As of June 2021, the cumulative number of confirmed
cases of coronavirus disease 2019 (COVID-19) infection has
exceeded 170 million worldwide and the number has reached
140,000 in the Republic of Korea. As the pandemic continues,
cases of reinfection have been reported worldwide. Since the
first case of COVID-19 reinfection was reported in Hong Kong
in August 2020, reinfection cases have continued to be reported
in Belgium, the Netherlands, and the United States [1,2]. In
particular, after the appearance of variants, some cases have
occurred in which patients who were confirmed to have been

infected with COVID-19 became re-infected with variants.

In December 2020, herd immunity was achieved in Manaus,
Brazil, where three-quarters of the local population had been
infected with COVID-19; however, there has been a recent surge
in the number of COVID-19 cases, which is suspected of having
occurred due to the P.1 variant [3]. With the increasing number of
suspected reinfection cases, the Centers for Disease Control and
Prevention (CDC) in the United States and the European Center
for Disease Prevention and Control (ECDC) published criteria for
the investigation of reinfection cases [4,5].

In the Republic of Korea, the first reinfection case was
confirmed in April 2020 in a patient who had recovered after
being infected with COVID-19 in March 2020: distinct viral

strains were confirmed in the first and specimen from the
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second infections [6]. Since then, the Korea Disease Control
and Prevention Agency developed reinfection investigation
criteria and has been conducting analyses of reinfection cases.
Virological analyses were performed to ascertain reinfection
based on laboratory evidence for five cases that had been

epidemiologically classified as suspected reinfection cases.

Result

Table 1 summarizes the five suspected reinfection cases
identified in the Republic of Korea. Case 1 was the first
reinfection case in the Republic of Korea: reinfection was
ascertained by a disparity in the genotype (V—G) between
the first and specimen from the second infections [6]. The
remaining cases (cases 2 to 5) were epidemiologically classified
as suspected reinfection, as exposure to new COVID-19 variants
was confirmed after collection of a specimen from the second
infection 90 days or more after the infection.

Other than the confirmed reinfection case (case 1), the four
suspected reinfection cases underwent whole-genome sequencing

(the scope of analysis may be limited depending on whether
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specimens were secured): the specimens from the first infection
and the specimens from the second infection (four specimens)
were analyzed for case 4 and case 5, and the specimens from the
second infection (two specimens) were analyzed for case 2 and
case 3. Whole-genome sequencing was performed on the six
specimens available for analysis to investigate clades and lineages
[7]. The results of the analysis are presented in Table 2.
Whole-genome sequencing was completed for five of the six
specimens, with the exception of the specimen from the second
infection obtained from case 5, as genetic analysis was not
possible due to a low viral load. In case 5, although reinfection
could not be ascertained through laboratory examinations,
it was classified as a presumed reinfection case based on
epidemiological data (e.g., contact history with a confirmed case).
In case 4, whole-genome sequencing revealed that the specimen
from the first infection belonged to clade GH and lineage B.1.497,
whereas the specimen from the second specimen was in clade
GH but lineage B.1.429 [7], which led to the confirmation of the
epsilon variant (e, California variant). Therefore, as the virus
strains of the specimen from the first infection and the specimen
from the second infection were different, the case was confirmed

as reinfection. In case 3, the whole-genome sequencing analysis

Table 1. Epidemiological and clinical characteristics of presumed reinfection cases

Confirmed date and symptom

Periods of time

Gase Gender 5 Initial infection Reinfection after infection reterence
f Female 20-29 :’\C/lc?tzcgr;,zgi?e throat, expectoration :égﬂlgi(?zghlegm 26 days Reference [6]
g HED Al :é%ti;ﬁ?gpohlegm, loss of smell :;f)kr)é fgchlat 241 days
8 Female 20-29 :,\P/lr?lzecgnioiwouscle pain, dizziness :ﬁs)r/irlnzp?t?matic 404 days
4 Male = :QS;nzp(?[zo?natic :'\A/Isa;/rn?tzcjmatic LB G
5 Male 10-19 :I\D/Ii(;.clzgzp?ain, loss of smell, snot :Xlsa;/rfsgmatic 134 days
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Table 2. Epidemiological and biological results of presumed reinfection cases

Case 2 Case 3 Case 4 Case 5
Initial* Reinfection Initial* Reinfection Initial Reinfection Initial Reinfection
Clade - GH V (presumed) GH GH GH GH ND'
Lineage - B.1.497 - B.1.429 B.1.497 B.1.429 B.1.497 -
Type of variant - No variant No variant € No variant € No variant -
Result Presumed reinfection Reinfection Reinfection Presumed reinfection

* No specimen of initial infection

T Low quality of data due to low viral load

of the specimen from the second infection revealed clade GH,
corresponding to the epsilon variant (¢, California variant).
Considering that the epsilon variant was first detected in the
Republic of Korea in December 2020 [8] and had not been
identified at the time of the first infection of case 3 (June 2020),
this case was confirmed as reinfection. In case 2, whole-genome
sequencing of the second collected specimen confirmed that it
belonged to clade GH and lineage B.1.497 and showed a high
similarity with a domestic outbreak (a heater factory in Asan,
Cheonan). Although a specimen from the first infection was not
obtained from case 2, considering that the case was confirmed
during the quarantine process (entry from Bangladesh), it was

classified as a suspected reinfection case.

Conclusion

Due to the prolonged COVID-19 pandemic and the
emergence of variants, the number of reinfection cases is
increasing worldwide. In the Republic of Korea, since the first
reinfection case was reported in April 2020, four suspected re-
infection cases have been identified, two of which were confirmed
based on epidemiological and virological data. According to

data published abroad, cases of reinfection are often milder

www.kdca.go.kr

than the first infection and recovery is faster [10], and there are
differences in the level of immunity against reinfection according
to age [11]. Although cases of reinfection continue to be reported
worldwide, no results have been published from analyses of
possible reinfection cases in the Republic of Korea. Therefore,
in consideration of the increased likelihood of reinfection due
to the prevalence of variants and prolongation of the pandemic,
ongoing monitoring of reinfection cases should be carried out for
effective quarantine responses in order to prevent further spread
caused by reinfection. Specifically, analyses should investigate
the occurrence of additional infections due to reinfection cases,
the severity of reinfection, the risk of reinfection by age, and the

effect of vaccination on reinfection.
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® What was known?

After the first case of reinfection was confirmed in Hong
Kong in August 2020, reinfection cases have been reported
all over the world. The first case of reinfection was identified
in the Republic of Korea in - April 2020. With the emergence
of variants, concerns about reinfection with variants are

growing.

@ What is newly learned?

So far, there have been a total of five suspected cases of
reinfection in the Republic of Korea. With the exception of
one case, which was the first confirmed case of reinfection,
four cases underwent whole-genome sequencing. Based on
epidemiological data and whole-genome sequencing results,
two cases were confirmed as involving reinfection due to
exposure to variants, and the other two cases were classified
as suspected reinfection cases based on epidemiological

information (e.g., history of contact with confirmed cases).

@ What are the implications?

Whole-genome sequencing analysis of the suspected
reinfection cases led to confirmation of reinfection based on
genetic discordances between the first and specimens from
the second infection. Accordingly, it is necessary to examine
whether additional quarantine measures for reinfection
cases are required through ongoing monitoring of suspected

reinfection cases.

This article has been translated from the Public Health Weekly
Report (PHWR) volume 14, Number 25, 2021.
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Z1t= Clinical and Laboratory Standards Institute (CLSI) §21 S AMIGHX|EE H™Ho| SItet+E HHUUE [t SItetRCt
A

710l w2t TEESIUCHS). 371X AIE ool eHxofl tge!l T HiY ZAF = 25~34MZ0IM T HUACH, 1 0|

A. ¥ (n=303,928) B. 2 (n=286,951)
60,000 60,000
50,000 50,000
4 ‘0000 < 40,000
R~ 30,000 * 30,000
L L
= 20000 = 20,000
10,000 10,000
0 0
(1 1-4 514 15-24 25-34 35-44 45-54 55-64 65-74 7584 285 (1 1-4 514 15-24 25-34 35-44 45-54 55-64 65-74 75-84 285
EE EE
B X|ALEI 2 (n=249,075) DALY (n=54,853) BXGAE|ZS (n=232,116) B YA (n=54,835)
C. e (n=50,513) D. Hl'=442{7| (n=17,608)
10,000 6,000
8,000 5,000
& 6000 ¢ 4,000
f ™ 3,000
20 4,000 &
5 7 = 2,000
2,000 1,000
0 0
(1 1-4 514 15-24 25-34 35-44 45-54 55-64 65-74 7584 85 (1 1-4 5-14 15-24 25-34 35-44 45-54 55-64 65-74 75-84 285
EE! EE!
BX|AAEIZY (n=28,770) BYAAY (n=21,743) BXHAEIEY (n=15,762) BYAAY (n=1,846)

a2 2, HEE HU(A), 2(B), HH(C), HlAATI(D) BHY ZA 212

www.kdca.gokr 2009
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HBTZOIM ERt B7I5H0H 75~84MIZ0IM 8845712 = 7HE
EUCL AU ZEIE FHC= of HI=dAY| HIYF HAL s
25~34AMZOIM 56917422 71 HUALH, 35~44M|Z0IAM
4,890, 45~5AMZOIM 2740222 S|, HHO

LA 2

N

=2

—

Al Che EERlE

0

s
= E col(6,547%F, 43.3%)7t
~ pneumoniae(2,536%, 16.8%),
S aureus(2 5325, 16.7%), E. faecium(1,010%, 6.7%), Acinetobacter
SpP.876F, 5.8%), P aeruginosa(590F, 3.9%) &=C = SOIL|C}

2 Ui HA} 286,951 & E coli & K pneumoniae= 242t

26,8733(9.4%), 4,6735(1.6%)2 SOI|QUCHE 1), S 2 CHH
22| Shigella spp. ¥ HxMAI|(QE ¥ X2EE) 22

N. gonorhoeae= 212+ 3% 2l 12 IR =2/ E2|=iCt

LHRE2|

2 22| E col?t 2

FES HAOIM B2 F7H pRtOL), B &

e —r—

22| K pneumoniaes SHHOZ oM0i|A

oy 2o

2olEl 40t o EUCHTR 3A). S Bx= S pneumoniae

2 Salmonelia sppE M2Ist 2E AS0|M 65M OlA =HESHIAM

2=, 2016~2019

2 . ®|143 M[285(2021. 7. 8.)

22/80| sUCcHIE 3B). HUMTZSZER! £ coli(82.1%
27.42722/33,420F), K. pneumoniae(66.3%, 773/7,209F),
Salmonella spp.(93.2%, 688F/738%F)=

FEEE LT

X|HAIEZE Fei7t
8t Acinetobacter spp.(86.9%, 7613/876%),
E. faecium(78.4%, 792%/1,010%), E. faecalis(59%, 384%/651F),
C. difficile(64.8%, 4635/715F)2 HIASE Refl @32 H|Z0|

=UTHIE 30).

Ch, 2 LhAT| SHH| LA 38t

71) Staphylococcus aureus
ot 23] S aureus & cefoxitindll LIAS LEIHE HE[AR
LA SR = QKA (methicilin —resistant S, aureus, MRSA)2| HIE2
20163 53.5%, 20174 53.2%, 20183 471%, 20193 48.6%=
TRt ddst=
7R QAT staphylococcal cassette mec (SCCmec) S EXA

A1t SCCmeclI&d9] H|

ZME HICHE 2). 2E MRSA= mecA |EXIE

22 A M| LAB67% — 495% —
48% — 42.2%)ot= HHH SCCmecNE2 B7HA0.9% — 48.9%

— 486% — 55.7%)5IZCE. Quinupriin—dalfopristin, trimethoprim—

20164

20174 20184 20194

aH B (n=7,877) (n=13,440) (n=13,262) (n=13,327) =
Staphylococcus aureus 398 708 743 683 2,532
Enterococcus faecalis 116 175 181 651 651
Enterococcus faecium 137 288 277 308 1,010
Streptococcus pneumoniae 15 54 48 36 153
Clostridioides difficile - - 1 28 29
SioH Escherichia coli 1,112 1,772 1,724 1,939 6,547
= Klebsiella pneumoniae 426 693 701 716 2,536
Salmonella spp. 35 56 55 47 192
Shigella spp. 0 0 0 0 0
Pseudomonas aeruginosa 102 149 157 182 590
Acinetobacter baumannii 131 203 210 187 731
non—-baumannii Acinetobacter 38 32 37 38 145
- Escherichia coli 4,474 7,874 7,255 7,210 26,873
= Klebsiella pneumoniae 823 1,256 1,299 1,295 4,673
Salmonella spp. 71 172 163 140 546
CHH Shigella spp. 0 1 2 0 3
Clostridioides difficile - - 409 277 686
Hl i 417] Neisseria gonorrhoeae 0 1 0 0 1
| &=l Streptococcus pneumoniae 0 6 2 0 8
www.kdca.gokr 2010
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A 0% 20% 40% 60% 80% 100% B 0% 40% 60% 80% 100% ¢ 0% 20% 40% 60% 80% 100%
S. qureus N S aurevs W T S. qureus T
E. faecalis N E. faecalis I E. faecalis |
E. faecium E faecivm W E. faecivn LT
S. pneumoniae N S. pneumonize I S. pneumonize NN
C. difficile C. difficile T T C. difficile | NN
E. coli (blood) IR E. coli (blood) Wl E. coli (blood) I
E. coli (urine) E. coli (urine) I E. coli (urine) NN
K. pneumoniae(blood) NI K pneumoniae(bloo) TR | K pneumoniae(blood) I
K. pneumoniae(urine) NI K pneumonize(urine) T | K pneumonize(urine) |
Salmonella spp. Salmonella spp. I Salmonella spp. GGG
P. aeruginosa P. aeruginosa W T P aeruginoss N
A. baunannii - I A. baurnannii [T A. baurnannii - I
non-A. baumannii R non-A. baumannii - W] non-A. baumannii IO |
BHX =Xt W0-4M W5-19M @20-64M| D654 0|4 BXG9AEZHE EYHAHd

a3 3. ZE0| e HE(A), HE(B), ZBRU(C) ==

sulfamethoxazole, tigecycline LIAEE

% O[2H0|1, 2=
S aureus 3£ vancomycin, teicoplanin, linezoliddll ZNE
HACL 2016 FEE] 201937IX|] 22| S. aureus 2,532F &

MRSAZS Z&t5t= MDR HIE2 50.3%2 EIZ|CH R 4),

L} Enterococcus faecalis

0l

o 22| £ faecalis= HE-E ampicilin®ll ZA0[ASLY,
2016 0.0%, 20173 0.6%, 2018 1.7%, 20194 55%Z 04
nE

17%2 L2 £Z0|Lt 20185 0.8%0H| HIsH S715IQICE £ faecalis

ol

| B7l6t= £ME 2Ct Vancomycin LHIAE 20194

S22t X|20| £5| AFRE= high—level gentamicin, high—level

o

streptomycin®| 20194 LHEES 212 221%, 6.6%= 2018 HLC}
SICHE 2). 371X A 04+ SFm|of LHAJQ!

MDRE 31.8%(2073/6515)2 SQIZ|ACHIR 4),

Chh B9} EE 2

_T

>

I_

Ch Enterococcus faecium
o 23| £ faecium?| ampicilin LIEEE 2016 90.5%,
20173 89.6%, 2018 91.0%, 2019 90.3%Z IR =2

TE0|UC}. g2

|-

FolAl LHA A&t (vancomycin—resistant £,

faecium, VRE)2 2016 29.9%, 20173 34.0%, 2018 39.4%,

www.kdca.go.kr

20198 409%=2 HMx} BI5I¥OH, 25 vanAZCZ SQIZ|RUCH
VRE Z¢ X|=0f E5| ArEEl= A2 inezolidoi| LSt LH&H 2

FOIZ|X| Q4L quinupritin—dalfopristin LHA&H2 2016

Jor

8.8%, 2017 3.1%, 20181 6.1%, 2019 8.4%=2 XI&XHoR
S0lx|1 QUCHE 2). 378K] HIE 01y Yol LHg2! MDR2

56.3%(5697/1010F)2 S| ACHIZ! 4).

2 Streptococcus pneumoniae

0|

8ot 23| S pneumoniaed| X penicillin, cefotaxime,
ceftriaxone LHEE2 H|m& A SX|=|1 ULt erythromycin
LHMEL2 2016 80.0%, 20173 75.9%, 2018 771%, 2019

833%Z IR =2 UAS HAUCHE 2).

0} Clostridlioides difficie

0

C. difficicle 2018ARE] 27 +EMHZRE =0 U

C. difficile 2% X2 X2 metronidazolet vancomycindi|
thet e #3e IR LUCL CIEF EXQHo = AREE=
rifaximin0f] CHSH LAAES 20194 13.1%%ICt Moxifloxacindf| CHSt
LHAES 39.3%, HIEIZIEAIZR! ampicilin, cefotetan, imipenemd|

ChSh LIMER 22F 20.0%, 25.9%, 48.2%2 H|w™ ZUCHE 2),

—

2011



2016~20194 =
65.2%~68.0%E =LK

2) HMIZ &7 S (Enterobacterales)

7V) Escherichia coli

et

S{OH gl O
-1 =< 4

22 E

0|

coli® L{

M=o

o= T 7‘|9|

M 22| £ coliel ampicillin

3MICH cephalosporin|€

o 2y

FAFSHRALCY.

—
-

A
(]

rlo

=
=

B

=
re

« Hl143 M285(2021. 7. 8.)

cefotaxime0| Cifer LIMES 2016 35.4%01A 2019E0l= 371%2
ZII5IECHE 3). ESBL(Extended—Spectrum Beta—Lactamase)
CTX-M—1&(CTX-M—15, CTX-M-55, CTX-M-3)xt
CTX-M—-98(CTX-M—14, CTX-M-27)0| E3lAH =°?

SHxt=
O | QLT
CarbapenemZ|&@ SHMA[Ql imipenem0i CiEH LIMEE 1%

o2tz o WUCH, carbapenem WM X220 AIRE £

H 2. I ZHAENN 22|E F2 JEAEHO| el L, 2016~2019
L5 L5 = L5
2= sun| =2 20164 20174 20184 20194
oAFE LHEE(%) #AFE HEE(%) aAFE  LHEE(%) dAF+ HYE(%)

Cefoxitin 53.5 53.2 47.1 48.6
Erythromycin 42.0 38.7 35.3 35.1
Clindamycin 28.4 24.7 20.9 19.0
Staphylococcus  Mupirocin 8.0 8.1 12.0 13.3
aureus Quin-Dalf 1.8 0.7 0.1 0.3
Trim—Sulf 398 1.3 708 0.1 743 0.7 683 1.2

(o n=2532) Vancomycin 0 0 0 0

Teicoplanin 0 0 0 0

Linezolid 0 0 0 0
Tigecycline 1.8 0.4 4.4 5.0
Ampicillin 0 0.6 1.7 5.5
Ciprofloxacin 33.6 411 39.7 35.4
[ EEaaaE GentimicinjHL 25.9 26.9 29.6 22.1
faecalis Streptomycm—HL 7.8 6.3 5.6 6.6
Tetracycline 116 70.7 175 73.7 179 74.9 181 68.5
_ Vancomycin 0 0.6 0.6 1.7
(2%, n=651) Teicoplanin 0 0.6 0.6 1.7
Linezolid 0 1.1 0 1.7

Tigecycline 0 0 0 0
Ampicillin 90.5 89.6 91.0 90.3
Ciprofloxacin 90.5 89.9 90.3 90.8
Gentimicin-HL 21.2 18.1 21.3 23.7
Enterococcus Streptomycin—-HL 3.6 1.0 0 0.6
faecium Tetracycline 1.7 14.9 15.9 12.0
Quin-Dalt 137 8.8 288 31 2n 6.1 308 8.4
(" n=1,010) Vancomycin 29.9 34.0 39.4 40.9
Teicoplanin 20.4 18.8 271 34.7

Linezolid 0.7 0 0 0

Tigecycline 0 0.3 0 0
Penicillin 0 9.3 8.3 2.8
Amox—Clav 6.7 18.5 25.0 27.8
Streptococcus Cefotaxime 0 1.9 6.3 2.8
pneumoniae Ceftriaxone 0 1.9 10.4 2.8
Cefuroxime 9 60.0 2y 68.5 - 66.7 &l 72.2
(2o n=153) Erythromycin 80.0 75.9 771 83.3
Levofloxacin 0 3.7 2.1 2.8
Trim=Sulf 26.7 31.5 27.1 25.0
Ampicillin - - 1.5 20.0
Cefotetan - - 33.2 25.9
Imipenem - - 441 48.2
Clostridioides ~ Clindamycin - - 68.3 70.5
difficile Chloramphenicol _ - _ - 1.2 0.7
Tetracycline - - 410 16.6 305 14.4
(CHEH, n=715) Rifaximin - - 16.8 13.1
Moxifloxacin - - 44 4 39.3

Vancomycin - - 0 0

Metronidazole - - 0 0

*OF0{: Quin—Dalf: quinupristin—dalfopristin; Trim—Sulf: trimethoprim—sulfamethoxazole; Gentimicin—HL: High—level gentimicin; Streptomycin—HL: High—level streptomycin;
Amox—Clav: amoxicilin—clavulanic acid

www.kdca.go.kr
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3. I SEEHNM 22|E F2 FUMTZEZS SN &g, 2016~2019

) 20163 20174 20184 20194
=3 M 57
ox HEE(%) oxe HEE%) oxs HHEE(%) oEs WHYE(%)
Ampicillin 65.2 65.3 68.0 67.5
Amp-Sulb 24.3 28.9 29.3 22.0
Cefotaxime 35.4 32.4 38.6 37.1
Ceftazidime 1.3 1.8 12.7 10.2
L . Cefefime 21.4 20.3 24.8 20.2
"(:fof”"_h&g’)” Azireonam 1,112 21.2 1,772 208 1,724 24.6 1,939 20.0
= Imipenem 0.1 0.2 0.1 0.2
Gentamicin 29.6 26.6 27.1 26.36
Ciprofloxacin 39.4 35.8 42.7 4“1
Tigecycline 0.2 0.1 0 0.1
Colistin 0.1 0.2 0.1 0
Ampicillin 69.3 68.8 69.6 n.i
Amp-Sulb 25.3 29.8 21.7 22.2
Cefotaxime 31.6 31.3 33.2 37.5
Ceftazidime 9.9 10.3 10.2 9.8
o . Cefefime 17.7 17.6 18.1 18.3
Escherichia coli—  t-eonam 4,474 17.4 7,874 7.9 7,055 18.4 7,270 17.9
(2, n=26,873) ,
Imipenem 0 0 0.1 0.1
Gentamicin 30.9 27.1 27.4 28.9
Ciprofloxacin 445 40.9 40.7 45.0
Tigecycline 0.1 0.1 0.1 0.02
Colistin 0.2 0.2 0.1 0.03
Piperacillin 29.8 28.9 31.0 29.6
Amp-Sulb 24.2 27.0 26.1 20.5
Cefotaxime 27.0 26.1 27.1 24.9
Ceftazidime 20.0 21.2 20.7 16.8
Klebsiella Cefefime 19.5 20.6 20.5 17.0
pneumoniae Aztreonam 426 22.8 693 23.4 701 24.0 716 19.8
(2%, n=2,536)  Imipenem 1.6 0.7 1.4 1.0
Gentamicin 13.8 12.0 14.8 12.8
Ciprofloxacin 20.2 18.9 22.7 17.6
Tigecycline 1.4 0.6 2.1 2.1
Colistin 0.7 0.6 0.4 1.0
Piperacillin 45.1 45.0 19.1 48.0
Amp-Sulb 36.6 39.9 4.3 37.5
Cefotaxime 39.7 39.0 41.8 41.8
Ceftazidime 28.9 28.8 28.1 25.8
Klebsiella Cefefime 27.5 26.6 27.9 26.9
pneumoniae Aztreonam 823 31.5 1,256 32.1 1,299 9.9 1,295 9.0
(2, n=4,673) Imipenem 0.5 1.4 0.6 1.2
Gentamicin 19.8 22.3 21.7 25.8
Ciprofloxacin 32.8 31.9 32.5 31.9
Tigecycline 2.6 1.4 2.2 4.6
Colistin 0.9 0.7 0.9 1.0
Cefotaxime 3.8 7.9 7.8 8.0
Salmonella Ceftazidime 2.9 6.1 6.9 7.5
species Imipenem 105 0 228 0 218 0 187 0
(EHH, n=546) Azithromycin 1.0 0.4 2.3 1.1
Ciprofloxacijn 0 3.0 3.2 4.3

* 9k01: Amp—Sulb: ampicilin—sulbactam

www.kdca.gokr 2013
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Q= tigecycline & colistindl| CHet LHNEE 1% ORtCE HQUCE
S{0H o

o 91 @ E2| £ col®| MDR HIE2 ZIZH 50.0%, 52.8%X2H,

=

671X| o AL o LdS E0l= HIEE 17.0%,

14.6%2 SQIT|QICHIZ! 4).

L} Klebsiella pneumoniae

HitMoz @ FeE|F7t 9ot ZalFEnt el HEE0|

. Cefotaxime, ceftazidime, cefefimedi| CHeH LINES o
=0, 20193 Sl 2E|F = 24.9%, 16.8%,
sa

F= 41.8%, 25.8%, 26.9%= SQIE|UCHE 3).

Cefotaxime LHA #3=2] 98.8%(2,533%/2,5653)7} MDRO| 1

« Hl143 M285(2021. 7. 8.)

XDRZ oMElE @F7t 125F(0.4%) EIZACHIZ 3).
Carbapenem |8 eI LHEES CtA S7tst= Fel2 ERCH,

4001 A H JHL=| AEERUCLL RO 2 HYM0| SHEIUCT

O A

Z-C"E El'x'”LHé-)I |:||:| 'E' 7|:||'0:|0| 37|'o|'|3:|k'| XHA'- 8'-7' Alx_!-@-

colistinOf| Chat LA

Ch Salmonelia species

S40H
="

2016\
2.9%(13/35%), 20171 3.6%(23/56F), 20181 3.6%(2F/55%),
20194 6.4%(3%/47F)2 SoIx|QlCt, HH Ea|F
2016 3.8%(4Z/105%F), 20174 7.9%(18%F/228%), 20181

22| Salmonelia species®| cefotaxime LINELS

o oL

H 4. mU SEHENM E2E F2 HLSYORS Y7l A Lidig, 2016~2019
_ 2016 2017 2018 2019
s SN 7
o HE(%) o LI E(%) ZAFE LHEE(%) oAF+ HEE(%)
Piperacillin 1.8 14.1 12.1 11.0
Pip-Tazob 9.8 12.1 8.9 9.9
Ceftazidime 9.8 141 12.7 12.6
Cefepime 1.8 10.7 13.4 14.3
Pseudomonas .
aeruginosa  mPenem 102 176 149 195 157 178 182 258
(&0 n=590) Merope.nem 14.7 18.1 24.2 23.6
’ Amikacin 6.9 5.4 7.6 14.8
Gentimicin 10.8 8.7 12.1 17.0
Ciprofloxacin 15.7 15.4 20.4 20.3
Colistin 0 0 0 0
Piperacillin 88.5 93.1 89.5 90.8
Amp-Sulb 7.0 81.3 76.2 77.8
Cefazidime 84.7 87.7 86.7 90.8
Cefepime 87.8 92.6 90.5 91.4
Acinetobacter Imipenem 87.8 92.1 89.0 90.3
baumannii Meropenem 131 87.8 203 92.1 210 89.0 187 90.3
(¥, n=731)  Gentamicin 69.5 75.9 66.7 76.2
Ciprofloxacin 88.5 92.1 90.5 90.8
Minocycline 1.5 2.0 0.5 12.2
Tigecycline 3.8 5.4 2.9 16.8
Colisin 0.8 0 0 0.5
Piperacillin 10.5 9.4 24.3 8.1
Amp-Sulb 2.6 9.4 5.4 2.7
Cefazidime 5.3 3.1 13.5 10.8
Cefepime 7.9 3.1 10.8 13.5
Non-baumannii ~ Imipenem 5.3 3.1 13.5 8.1
Acinetobacter Meropenem 38 5.3 32 3.1 37 13.5 38 8.1
(2494, n=145) Gentamicin 15.8 6.3 8.1 5.4
Ciprofloxacin 10.5 6.3 13.5 18.9
Minocycline 0 0 0 0
Tigecycline 0 0 0 2.7
Colisin 0 0 0 0
* OF0{: Pip—Tazob: piperacillin—tazobactam; Amp—Sulb: ampicilin—sulbactam
www.kdca.gokr 2014
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0% 10% 20% 30%

S. aureus (n=2,532)

40% 50% 60% 70% 80% 90% 100%

E. faecalis (n=651)

E. faecium (n=1,010)

E. coli (blood, n=6,547) I

E. coli (urine, n=26,873) [

K. pneumoniae (blood, n=2,536)

K. pneumoniae (urine, n=4,673)

P. aerugil (n=590)

A. baumannii (n=731) H

non-A. baumannii (n=145)

0oAE  @1-2A4Y

©3-5 7" (MDR)

 >6 A/ (MDR, possible XDR)

a3 4. 2 SEHAHNM 2212 F2 HdZ CH|L-&(MDR) HIE

78%(173/218%), 2019 8.0%(15F/187F)2 &l E2|FHC} CiA
=0t 2E 22|FE= carbapenemAlE SHA|Q! imipenemO|

Y4EOIUCHE 3).

3) Ht S M azt2 M7b# (Non—fermenting gram—

negative bacill)

7V Pseudomonas aeruginosa

Piperacilin, piperacilin—tazobactam LHMEE2 20174 0|5

CIA ZAGH= ZEFS HYLCE CephalosporinlEe| ceftazidime

M=o

2 cefepime LHEES 201930 22t 12.6%, 14.3%SILCt.
CarbapenemAIZ2| imipenem L meropenem LHAER 201610]|
22} 17.6%, 14.7%E Z30] 2019EH0= 25.8%, 23.6%=2 S7t
FME EUCHE 4). MDR HIE2 14.1%(83%F/590F)0|U 1,

70.5%(4165/1010F)= 2= AIZ2] S0l Z80IATHIE! 4).

LN Acinetobacter species
ot 21| Acinetobacter species & 83.5%(7313/876%)7}
A. baumannii2 EI=|AUCHE 1). tHEEL| A baumanniie
carbapenem|E SHAXIQ! imipenem & meropenemd| LHAIS

HHCHI0.3%, 2019H). E3|, carbapem WA A baumanni®

www.kdca.go.kr

90%(658F/731F)= OXA-23 SHXIE EHRSICE Colistin
HMES 1% 0|2t 2 HUSLE minocycline 2 tigecycline
LIEEE 20180 282t 0.5%, 2.9%0|A 2019E 12.2%, 16.8%=
Z7tRACt, Non—baumannii Acinetobacter= A. baumanniidtZ
Bt YiHe = oMM WEE0| JRUATE A baumanni?t non—
baumannii Acinetobacter0lA] MDR HIE2 Zt2H 907% % 41%=

SRIEIACHTE 4).

ok

-~

rir

7F 2 F=Q SHER| LIA ZEAHIZIZS KONSAR (Korean
Nationwide Surveillance of Antimicrobial Resistance), KONIS
(Korean Nosocomial Infection Surveillance), KARMS (Korean
Antimicrobial Resistance Monitoring System)7t 2% Z|0{iCt 015

ZA| NARS RISHEQ! 2 RE0IS ChAtO R Bhn

(M | N

25 7R10)

SYUSIK| 7L, 23 E HMelet Ly 2T +85kE S Ry

= YA Y

o

I=E MESt=0l HMetHol UAACE 2016

$Q

o X
SRR L0E THEF)= JIE ZA| ANEO| U KBS

2RI i) S2S M th HEH B 27, i) 2TNES

2015
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U= LA L ZARAR! Ko—GLASSE T3

2016 ARE] 2019E7IX| Kor-GLASSE Sl & 479067t

THERT 2 H#SE SN ded Al R LY REXE HARE

TAZRACE HM17] =7h S| LY 22[cHH2| XE F St

MRSA HIE=2 2016 53.5%01M 2019 486%= FXt Zast

rr

A2 HCt J2iLt VREE 20163 29.9%0A 2019 40.9%2
2 222 Stotnt. g I 2 Aol 7t Bl

A
MEESREQ E coli ¥ K. pneumoniae®| M=

ux
ol
rr

X2 SOl 3MICH cephalosporindl| CHEH LHAES

oot
o

cefotaxime LHMTO|

R & CTX-M™>3 ESBL

2]
A
i

N
M0 40 oM Ho
N

TR UACH, 0|52 SEtA0|E, EHAZE St

m

30
=
Pl

—_

SHHE Solf MZ CHE JHHZ MEE & U B2 AlZH ¢!
Z4st oLy #F9| E7t & St =elish |z st ESBL
MMTAO| B7t= carbapenem A8 SHA| At B7tE Zelotd

00 [Z carbapem Lid J2Edd A&l 24 =7t S7isi

QlCh & AulolM= E coli & K pneumoniae, Salmonella
spp.2t 22 HUMTFETRE| carbapenem LHEER 2% Ofsl2
e AZ0|FOLt P aeruginosa®l meropenem LMEQ|

Z7H14.7%(2016H) — 23.6%(2019:)]2t A. baumannii®] =&

carbapenem LHAE (90.3%, 201952 Oh L24&t okst £Z0|Ct,

AeH, 2021H0l= HM[17] CHRel HRAES JhMdet H[27] cHA

H . Hl143 H285(2021. 7. 8.)

@ ofFofl 24zl LIE=2?
SHH g2 H M 220 7hE 2 A’ & SiLtol,

=2 0[gE & 7| YE OE Hitd M5tz ol=H|
A2lH HIES S7HIA 2z F M=FHH SHM 2
S| =1 Ut REHets M Y 28 S=S et
(=70 edH e e, o detez 20160 =LA

CMIL AR RALA|A(Kor—GLASS)E

XEHez 2 ULt

TESI ATHTEX]

@ MZ0| 27| & LHE2?

2016 E] 2019L77EK| Kor—GLASSE Edfl & 4790657t
2R MRSA HIE2 2016 53.5%0|A 2019 48.6%=
MRt ZAstE FME EQICE VREE 2016 29.9%0H|A]
20193 409%2 FxI S7fet= UAMS HICH ESBL AME
o|AlEt 4 Ql= cefotaximed]| i3 LIMES & 2
E. coliof A 2016 35.4%H2Lt 20190 371%=2 AAS]
B7t6t¥en, & 22| £ coli
Z7tet= UMNS BN £ coll L K. pneumoniae, Salmonelia
spp.2t 22 M-S RS2 carbapem LIEES 2% 0512
H2 +Z0IUSLt A baumannii] A= HEE(90.3%,

2019)2| #Z=J} carbapenem LHAIC 2 LIERSICH

U K. pneumoniae| M=

Q@ ANFE2?

Kor—-GLASS= |7 10tF 0|49 HIEAXE
& 2o 2 2L A LHMT CHet o= 7|
L 2MED X|HALS| LME MY 2 HAHE HWHE S
Hetot LIMAIEY meto| 7HsS ZARR AEY U= ZatE
MESOZN SMA LMY SES st 7I=XIRE MBE &

www.kdca.gokr 2016



ZZ2b Az 2 .« J143 M[285(2021. 7. 8.)

212351

—

Jim O'Neill, Antimicrobial Resistance: Tackling a crisis for the health

and wealth of nations. Review on Antimicrobial Resistance. 2014,

2. HEEEER, M =& S 20169 ZHYHH LA
ZAIRA(WHO Global Antimicrobial Surveillance System) A7l F7t
7141t 2, 2016,10(10):234-238,

3. Lee H, Yoon EJ, Kim D, Jeong SH, Shin JH, Shin JH, Shin KS,
Kim YA, Uh Y, Park C, Lee KJ. Establishment of the South Korean
national antimicrobial resistance surveillance system, Kor—GLASS, in
2016. Euro Surveil. 2018;23(42):1700734.

4. WHO. Global Antimicrobial Resistance Surveillance System—Manual
for Early Implementation. 2017,

5. AEE2IF. 2019 =7t Al WEd ZAF AL, 2021,

6. Magiorakos AP, Srinivasan A, Carey RB, Carmeli Y, Falagas ME,

Giske CG, Harbarth S, Hindler JF, Kahimeter G, Olsson—Liliequist B,

Paterson DL, Rice LB, Stelling J, Struelens MJ, Vatopoulos A, Weber

JT, Monnet DL. Multidrug—resistant, extensively drug—resistant and

pandrug-resistant bacteria: an international expert proposal for

interim standard definitions for acquired resistance. Clin Microbiol

Infect. 2012;18(3):268—281.

www.kdca.gokr 2017




ZZ2b Az 2 .« J143 M[285(2021. 7. 8.)

Trends of antimicrobial resistance rates of major clinical pathogens isolated from
general hospitals in Korea in 2016-2019: results from Kor-GLASS

Kim Jung Wook, Bae Song Mee, Lee Sung Young, Yoo Jung Sik

Division of Antimicrobial Resistance Research, Center for Infectious Disease Research, National Institute of Infectious Diseases (NIID), Korea
National Institute of Health (KNIH), Korea Disease Control and Prevention Agency (KDCA)

Choo Soo Young

Division of Antimicrobial Resistance Control, Bureau of Healthcare Safety and Immunization, KDCA

Kor-GLASS group

The Korea Centers for Disease Control and Prevention (renamed the Korea Disease Control and Prevention Agency [KDCA])
established an antimicrobial resistance (AMR) surveillance system, compatible with the GLobal AMR Surveillance System
(GLASS), called Kor-GLASS, in 2016. The aim of this report was to analyze the results of the AMR status of major resistant
bacteria collected through the operation of Kor-GLASS from 2016 to 2019. Among 303,928 blood cultures, 15,116 target
pathogens were recovered. The predominant bacterial species were Escherichia coli (n=6,547), Klebsiella pneumoniae
(n=2,536), and Staphylococcus aureus (n=2,532). From 286,951 urine cultures, 26,873 E. coli and 4,673 K. pneumoniae were
recovered. The rate of methicillin-resistant S. aureus (MRSA) decreased from 53.5% in 2016 to 48.6% in 2019, while the
rate of vancomycin-resistant Enterococcus faecium (VRE) remained steadily high. The resistance rates to cefotaxime of E.
coliisolated from blood increased from 35.4% in 2016 to 37.1% in 2019, and those of E. col/i and K. pneumoniae
isolated from urine also increased. The majority of these strains carried the CTX-M type extended-spectrum beta-lactamase
(ESBL) gene. The rates of resistance to carbapenems, which is used for treatment of ESBL-producing gram-negative
bacterial infections, were as low as 2% or less in Enterobacterales. On the other hand, the carbapenem resistance rates in
Pesudomonas aeruginosa and Acinotobacter baumanniiin 2019 were relatively high at 23.6% and 90.3%, respectively.
Kor-GLASS generated well-curated surveillance data devoid of collection bias or isolate duplication, including patient data
associated with the bacterial cultures. The results of this surveillance can provide basic data for making management
policies to overcome AMR.

Keywords: Antimicrobial resistance, GLASS, Kor-GLASS, MRSA, VRE, CRE, ESBL
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Figure 1. Global Antimicrobial Resistance Surveillance System in Korea (Kor—GLASS) system in 2019
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Figure 2. Number of patients samples for bacterial culture, by specimen and age group
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Table 1. Number of target pathogen by specimen, 2016—2019

Blood Staphylococcus aureus 398 708 743 683 2,532
Enterococcus faecalis 116 175 181 651 651
Enterococcus faecium 137 288 217 308 1,010
Streptococcus pneumoniae 15 54 48 36 153
Clostridioides difficile - - 1 28 29
Escherichia coli 1,112 1,772 1,724 1,939 6,547
Klebsiella pneumoniae 426 693 701 716 2,536
Salmonella spp. 35 56 55 47 192
Shigella spp. 0 0 0 0 0
Pseudomonas aeruginosa 102 149 157 182 590
Acinetobacter baumannii 131 203 210 187 731
non—-baumannii Acinetobacter 38 32 37 38 145
Urine Escherichia coli 4,474 7,874 7,255 7,270 26,873
Klebsiella pneumoniae 823 1,256 1,299 1,295 4,673
Stool Salmonella spp. 71 172 163 140 546
Shigella spp. 0 1 2 0 3
Clostridioides difficile - - 409 277 686
Genital Neisseria gonorrhoeae 0 1 0 0 1
CSF Streptococcus pneumoniae 0 6 2 0 8
A 0%  20% 40% 60%  80%  100% & 0%  20% 40% 60%  80% 100% ¢ 0%  20%  40%  60%  80%  100%
S. aureus S. aureus S. aureus
E. faecalis E. faecallis E. faecalis
E. faecium E. faecium E. faecium

S. pneumoniae

C. difficile

E. coli (blood)

E. coli (urine)

K. pneumoniae(blood)

K. pneumoniae(urine)
Salmonella spp.

P. aeruginosa

A. baumannii

non-A. baumannii
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Figure 3. Distribution of (A) sex, (B) age group, (C) infection origin by specimen

www.kdca.go.kr

2020




ZZ2b Az 2 .« J143 M[285(2021. 7. 8.)

Table 2. Antimicrobial resistance rates of major gram—positive pathogens, 2016—2019

Antimicrobial 2016 2017 2018 2019
Species No. of b No. of No. of 5 No. of .
e strains RI(%) strains Rit] strains Ri(%) strains R(%)
Cefoxitin 53.5 53.2 471 48.6
Erythromycin 42.0 38.7 35.3 35.1
Clindamycin 28.4 24.7 20.9 19.0
Staphylococcus ~ Mupirocin 8.0 8.1 12.0 13.3
aureus Quin-Dalf 1.8 0.7 0.1 0.3
Trim=Sulf 3% 1.3 108 0.1 s 0.7 083 1.2

(blood, n=2,532)  vancomycin 0 0 0 0
Teicoplanin 0 0 0 0

Linezolid 0 0 0 0
Tigecycline 1.8 0.4 4.4 5.0
Ampicillin 0 0.6 1.7 5.5
Ciprofloxacin 33.6 411 39.7 35.4
Gentimicin—HL 25.9 26.9 29.6 221
Enterococcus  gyentomycin-HL 78 6.3 5.6 6.6
faecalls Tetracycline 116 70.7 175 737 179 749 181 68.5
(blood, n=651) Vancomycin 0 0.6 0.6 1.7
Teicoplanin 0 0.6 0.6 1.7
Linezolid 0 1.1 0 1.7

Tigecycline 0 0 0 0
Ampicillin 90.5 89.6 91.0 90.3
Ciprofloxacin 90.5 89.9 90.3 90.8
Gentimicin—HL 21.2 18.1 21.3 23.7
Enterococcus ~ Streptomycin—HL 3.6 1.0 0 0.6
faecium Tetracycline 1.7 14.9 15.9 12.0
Quin-Dalf 137 8.8 288 3.1 2n 6.1 308 8.4
(blood, n=1,010)  vancomycin 29.9 34.0 39.4 40.9
Teicoplanin 20.4 18.8 271 34.7

Linezolid 0.7 0 0 0

Tigecycline 0 0.3 0 0
Penicillin 0 9.3 8.3 2.8
Amox—Clav 6.7 18.5 25.0 27.8
Streptococcus ~ Cefotaxime 0 1.9 6.3 2.8
pneumoniae Ceftriaxone 0 1.9 10.4 2.8
Cefuroxime 15 60.0 o 68.5 8 66.7 3 72.2
(blood, n=153)  Erythromycin 80.0 75.9 77.1 83.3
Levofloxacin 0 3.7 2.1 2.8
Trim—=Sulf 26.7 31.5 27.1 25.0
Ampicillin - - 1.5 20.0
Cefotetan - - 33.2 25.9
Imipenem - - 441 48.2
Clostridioides ~ Clindamycin - - 68.3 70.5
difficile Chloramphenicol ) - . - 1o 1.2 %05 0.7
Tetracycline - - 16.6 14.4
(stool, n=715) " Rifaximin - - 16.8 13.1
Moxifloxacin - - 444 39.3

Vancomycin - - 0 0

Metronidazole - - 0 0

*Abbreviations: Quin—Dalf, quinupristin—dalfopristin; Trim—Sulf, trimethoprim—sulfamethoxazole; Gentimicin—HL, High—level

gentimicin; Streptomycin—HL, High—level streptomycin; Amox—Clav, amoxicillin—clavulanic acid
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Table 3. Antimicrobial resistance rates of major Enterobacterales, 2016—2019

I 2016 2017 2018 2019
Species MICrooI
i ane RO gmpc RGO QG0 RGO oo RO
Ampicillin 65.2 65.3 68.0 67.5
Amp-Sulb 24.3 28.9 29.3 22.0
Cefotaxime 35.4 32.4 38.6 371
Ceftazidime 1.3 1.8 12.7 10.2
L . Cefefime 21.4 20.3 24.8 20.2
Escherichia coli /o onam 1,112 21.0 1,772 20.8 1,724 246 1,939 20.0
(blood, n=6,547) }
Imipenem 0.1 0.2 0.1 0.2
Gentamicin 29.6 26.6 27.1 26.36
Ciprofloxacin 39.4 35.8 42.7 11
Tigecycline 0.2 0.1 0 0.1
Colistin 0.1 0.2 0.1 0
Ampicillin 69.3 68.8 69.6 n.i
Amp-Sulb 25.3 29.8 27.7 22.2
Cefotaxime 31.6 31.3 33.2 37.5
Ceftazidime 9.9 10.3 10.2 9.8
L . Cefefime 17.7 17.6 18.1 18.3
Escherichia coli 1o onam 4,474 17.4 7,874 17.9 7,055 18.4 7,270 17.9
(urine, n=26,873) }
Imipenem 0 0 0.1 0.1
Gentamicin 30.9 27.1 27.4 28.9
Ciprofloxacin 44.5 40.9 40.7 45.0
Tigecycline 0.1 0.1 0.1 0.02
Colistin 0.2 0.2 0.1 0.03
Piperacillin 29.8 28.9 31.0 29.6
Amp-Sulb 24.2 27.0 26.1 20.5
Cefotaxime 27.0 26.1 271 24.9
Ceftazidime 20.0 21.2 20.7 16.8
Klebsiella Cefefime 19.5 20.6 20.5 17.0
pneumoniae Aztreonam 426 22.8 693 23.4 701 24.0 716 19.8
(blood, n=2,536)  Imipenem 1.6 0.7 1.4 1.0
Gentamicin 13.8 12.0 14.8 12.8
Ciprofloxacin 20.2 18.9 22.7 17.6
Tigecycline 1.4 0.6 2.1 2.1
Colistin 0.7 0.6 0.4 1.0
Piperacillin 45.1 45.0 19.1 48.0
Amp-Sulb 36.6 39.9 41.3 37.5
Cefotaxime 39.7 39.0 41.8 41.8
Ceftazidime 28.9 28.8 28.1 25.8
Klebsiella Cefefime 27.5 26.6 27.9 26.9
pneumoniae Aztreonam 823 31.5 1,256 32.1 1,299 9.9 1,295 9.0
(urine, n=4,673)  Imipenem 0.5 1.4 0.6 1.2
Gentamicin 19.8 22.3 21.7 25.8
Ciprofloxacin 32.8 31.9 32.5 31.9
Tigecycline 2.6 1.4 2.2 4.6
Colistin 0.9 0.7 0.9 1.0
Cefotaxime 3.8 7.9 7.8 8.0
Salmonella Ceftazidime 2.9 6.1 6.9 7.5
species Imipenem 105 0 228 0 218 0 187 0
(stool, n=546) Azithromycin 1.0 0.4 2.3 1.1
Ciprofloxacijn 0 3.0 3.2 4.3

*Abbreviations: Amp—Sulb, ampicilin—sulbactam

www.kdca.gokr 2022
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Table 4. Antimicrobial resistance rates of non—fermenting gram—negative bacilli, 2016—2019

Anfimicrobial 2016 2017 2018 2019
Species No. of No. of No. of No. of
agents strains R (%) strains R (%) strains R (%) strains R (%)
Piperacillin 1.8 141 12.1 1.0
Pip—-Tazob 9.8 12.1 8.9 9.9
Ceftazidime 9.8 14.1 12.7 12.6
Cefepime 1.8 10.7 13.4 14.3
Pseudomonas ;
aeruginosa Imipenem 102 7.6 149 195 157 7.8 182 28
(blood, n=590) l\/leropelnem 14.7 18.1 24.2 23.6
Amikacin 6.9 5.4 7.6 14.8
Gentimicin 10.8 8.7 12.1 17.0
Ciprofloxacin 15.7 15.4 20.4 20.3
Colistin 0 0 0 0
Piperacillin 88.5 93.1 89.5 90.8
Amp—Sulb 71.0 81.3 76.2 77.8
Cefazidime 84.7 87.7 86.7 90.8
Cefepime 87.8 92.6 90.5 91.4
Acinetobacter Imipenem 87.8 921 89.0 90.3
baumannii Meropenem 131 87.8 203 92.1 210 89.0 187 90.3
(blood, n=731) Gentamicin 69.5 75.9 66.7 76.2
Ciprofloxacin 88.5 92.1 90.5 90.8
Minocycline 1.5 2.0 0.5 12.2
Tigecycline 3.8 5.4 2.9 16.8
Colisin 0.8 0 0 0.5
Piperacillin 10.5 9.4 24.3 8.1
Amp-Sulb 2.6 9.4 5.4 2.7
Cefazidime 5.3 3.1 13.5 10.8
Cefepime 7.9 3.1 10.8 13.5
non—-baumannii Imipenem 5.3 3.1 13.5 8.1
Acinetobacter Meropenem 38 5.3 32 3.1 37 13.5 38 8.1
(blood, n=145) Gentamicin 15.8 6.3 8.1 5.4
Ciprofloxacin 10.5 6.3 13.5 18.9
Minocycline 0 0 0 0
Tigecycline 0 0 0 2.7
Colisin 0 0 0 0
*Abbreviations: Pip—Tazob, piperacilin—tazobactam; Amp—Sulb, ampicillin—sulbactam
www.kdca.gokr 2023
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Figure 4. The rates of multi-drug resistance (MDR) of major pathogen
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Key findings from 2019 Annual Report on Rare Disease Patients in Korea

Choi Eun-Kyoung and Lee Jiwon M.
Division of Rare Disease Management, Bureau of Chronic Disease Prevention and Control, Korea Disease Control and Prevention Agency
(KDCA)

Thereis little information about the incidence and prevalence of rare diseases due to scarce knowledge about rare diseases
and a paucity of data.

In order to illustrate current national statistics of rare diseases in South Korea, the Korea Disease Control and Prevention
Agency (KDCA) conducted a national statistics projectin 2019, and we hereby report the results of the ‘2019 Annual Report
on Rare Disease Patientsin Korea.’

Results showed that, in 2019, there were 55,499 patients with 636 different kinds of rare diseases. The sex ratio was
comparable; with 26,148 (47.1%) male patients and 29,351 (52.9%) female patients.

Diseases were categorized according to the criteria of the Korean Standard Classification of Diseases. Diseases of the
musculoskeletal system and connective tissue were most frequent (25.0%), followed by the nervous system (14.6%) and
congenital malformations, deformations and chromosomal abnormalities (13.1%). There were 48 diseases (43,518 patients)
with more than 200 newly registered patients, which accounted for 78.4% of total number of registrations.

This annual report was limited by the fact that the data were collected only from patients who registered under the National
Health Insurance Act and the Medical Care Assistance Act. Nevertheless, this 2019 report was significant in the sense that it
was the first comprehensive annual report of rare diseases in South Korea.

The KDCA will continue its policy of ensuring that the produced data from the national statistics project of rare diseases be
used as supporting material to provide the evidence and grounds for developing relevant policies and research and
development plans.

Keywords: Rare diseases, Orphan diseases, Statistics

www.kdca.gokr 2032



Z7b 74Za) 2 . H143 H285(2021. 7. 8.)

Ministry of
the Interior and Safety

App_lying_for Obtaining the information of
reglstrat!on resident registration place
of special
I(Datlendt ca|c03§ion National Sending data :
°°gjre —{ Hospital/ Health ) Korea Disease Control
National Clinic Insurance Verifying data and Prevention Agency
Health Service

Data verification
Data cleaning & analysis

Insurance) | Applying for
—— registration

e . ~ of special . . . L.
Patient Cgse Korea Sending data Developing statistical tables
(°°‘é§fed caloulation |y ital/ Si/Gun/Gu Social Official announcement of
Medical > Clini (City & County Security i, statistics
Care Inic districts) Information Verifying data
Service

Assistance)

Figure 1. Data collection system in national statistics project of rare disease

Table 1. Data collected for 2019 annual report on rare disease patients in Korea

No. Variables Contents
1 Patient’s sex Male/Female
2 Patient’s age Age
3 Patient’s address Zip code
4 Korean Standard Classification of Diseases (KCD) Classification of disease
5 Serial number Classification of disease
6 Specific code Classification of disease
7 New-— or re—registered for special case calculation New registered patient
8 Registration date for special case calculation Registration date

Table 2. Statistical tables included in 2019 annual report on rare disease patients in Korea

1. Number of registered rare disease patients by Korean Standard Classification of Diseases (KCD) and sex
(Rare diseases except for ultra—rare diseases and other chromosomal abnormalities), 2019
2. Number of registered rare disease patients by disease and sex (Ultra-rare disease), 2019
3. Number of registered rare disease patients by disease and sex (Other chromosomal abnormalities), 2019
4. Number of registered rare disease patients by KCD, sex. and age group (for rare diseases with more than 200 registered patients), 2019
5. Number of registered rare disease patients by province and KCD (for rare diseases with more than 200 registered patients), 2019

% For protection of personal information, in some statistical tables above(table 4 & 5), if the number of patients is less than 3, the number is shown

B3

as ™ in order not to identify a specific individual.

www.kdca.gokr 2033



Table 3. Number of rare diseases classified by category, 2019

No. of rare diseases

No. of rare diseases No. of rare diseases with more than 200

No. of rare diseases

Category officially announced with nez\;vti:?glsstered without n:t‘ihtle r:iesglstered new registered
p P patients

Total 926 636 290 48
Rare disease”

(excluding Ultra=rare, Other chromosomal 763 519 244 48
abnormalities)

Ultra—rare disease’ 133 98 35 0
Other chromosomal abnormalities * 30 19 11 0

*Rare disease: a disease that affects less than 20,000 people or disease by which the number of people affected is unknown because it is difficult to diagnose
that disease

T Ultra—rare disease: a disease has a specific diagnostic criteria and it satisfies one of the followings; (i) the number of affected people is less than 200, or (ii) it
cannot be classified under Korean Standard Classification of Diseases (KCD)

F Other chromosomal abnormalities: new chromosomal abnormalities(deletion, duplication, etc) which were detected by scientific and medical technology
development and which meets the following criteria ; (i) the abnormalities do not have a specific KCD, and (i) it can be classified as a disease, not as a symptom

Table 4. Number of registered rare disease patients, 2019

Category Total Male Female
Total 55,499 26,148 29,351
Rare disease”
(excluding Ultra=rare, Other chromosomal 54,679 25,720 28,959
abnormalities)
Ultra—rare disease’ 775 41 364
Other chromosomal abnormalities * 45 17 28

*Rare disease: a disease that affects less than 20,000 people or disease by which the number of people affected is unknown because it is difficult to diagnose
that disease

T Ultra—rare disease: a disease has a specific diagnostic criteria and it satisfies one of the followings; (i) the number of affected people is less than 200, or (ii) it
cannot be classified under Korean Standard Classification of Diseases (KCD)

# Other chromosomal abnormalities: new chromosomal abnormalities(deletion, duplication, etc) which were detected by scientific and medical technology
development and which meets the following criteria ; (i) the abnormalities do not have a specific KCD, and (i) it can be classified as a disease, not as a symptom
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Percentage (%)

0 5 10 15 20 25 30
Certain infectious and parasitic diseases 0.1
Neoplasms 0.2
Diseases of the blood and blood—forming organs and certain disorders involving the immune mechanism 7.2
Endocrine, nutritional and metabolic diseases 3.1
Mental and behavioural disorders 0.2
Diseases of the nervous system 14.6
Diseases of the eye and adnexa 2.2
Diseases of the circulatory system 12.7
Diseases of the respiratory system 7.3
Diseases of the digestive system 12.4
Diseases of the skin and subcutaneous tissue 1.3
Diseases of the musculoskeletal system and connective tissue 25.0
Diseases of the genitourinary system 0.3
Congenital malformations, deformations and chromosomal abnormalities 13.1
Plural KCD* 0.1
KCD given by symptom guideline T 0.1
Unknown ¥ 0.0
Figure 2. Proportion of rare disease patients by Korean Standard Classification of Diseases (KCD), 2019
*Rare diseases for which plural KCD can be given by the Statistics Korea
T Rare diseases for which KCD is given by the symptom guidelines developed by the Statistics Korea
T Rare diseases for which KCD cannot be given because a specific KCD was not entered
Percentage
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Number of rare diseases 48 588
Number of rare disease patients 43518 11,981
Rare disease with over 200 patients Rare disease with less than 200 patients

Figure 3. Number of rare diseases and those patients represented depending on whether the number of patients is 200, 2019
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No. of patients

1,000

500

Below 1yr  1-4yrs 5-9yrs  10-14yrs 15-19yrs 20-24yrs 25-29yrs 30-34yrs 35-39yrs 40-44yrs 45-49yrs 50-54 yrs 55-59yrs 60-64 yrs 65-69yrs 70-74yrs 75-79yrs More than Unknown
80 yrs

Age group

Figure 4. Number of registered rare disease patients by age group, 2019 (for rare diseases with more than 200 registered patients)

14,000

12,000

10,000

8,000

6,000

No. of patients

4,000

2,000

: ] -

Seoul-Incheon Gyeonggi Gangwon Chungcheong Yeongnam Honam Jeju Unknown

Province

Figure 5. Number of registered rare disease patients by province, 2019 (for rare diseases with more than 200 registered patients)
1 Represented as 'unknown' if one of the following cases exists; (i) resident registration place was not available or (ii) information from the application for special
case calculation was unclear
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Statistics of selected infectious diseases

Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending July 3, 2021 (27th week)*

Unit: No. of cases'

5-year Total no. of cases by year Imported cases
Classification of disease T ng:; : %gg; : weekly of c:u(r:r;;:rt]t\rlveek
average 2020 2019 2018 2017 2016 (o, of casﬁgs)
Category I

Tuberculosis 395 10,060 530 19,933 23,821 26,433 28,161 30,892
Varicella 348 10,889 1,358 31,430 82,868 96,467 80,092 54,060
Measles 0 0 0 6 194 15 7 18
Cholera 0 0 0 0 1 2 5 4
Typhoid fever 7 64 2 39 9% 213 128 121
Paratyphoid fever 7 45 2 58 55 47 73 56
Shigellosis 0 11 3 29 151 191 112 113
EHEC 6 88 10 270 146 121 138 104
Viral hepatitis A 92 3,259 162 3,989 17,598 2,437 4,419 4,679
Pertussis 0 11 10 123 496 980 318 129
Mumps 153 4,408 380 9,922 15,967 19,237 16,924 17,057
Rubella 0 0 0 0 8 0 7 11
Meningococcal disease 0 0 0 5 16 14 17 6
Pneumococcal disease 3 134 7 345 526 670 523 441
Hansen's disease 0 3 0 3 4

Scarlet fever 16 382 247 2,300 7,562 15,777 22,838 11,911
VRSA 0 1 0 9 3 0 0 -
CRE 292 9,514 287 18,113 15,369 11,954 5,717 =
Viral hepatitis E 1 209 6 191 - - - -

Category II

Tetanus 1 17 1 30 31 31 34 24
Viral hepatitis B 0 211 9 382 389 392 391 359
Japanese encephalitis 0 0 0 7 34 17 9 28
Viral hepatitis C 135 5,447 238 11,849 9,810 10,811 6,396 -
Malaria 8 135 32 385 559 576 515 673
Legionellosis 6 182 6 368 501 305 198 128
Vibrio vulnificus sepsis 0 4 1 70 42 47 46 56
Murine typhus 1 12 0 1 14 16 18 18
Scrub typhus 16 443 35 4,479 4,005 6,668 10,528 11,105
Leptospirosis 3 60 2 114 138 118 103 17
Brucellosis 0 3 0 8 1 5 6 4
HFRS 5 106 8 270 399 433 531 575
HIV/AIDS 16 353 24 821 1,005 989 1,008 1,060
CJD 1 62 1 64 53 53 36 42
Dengue fever 0 0 4 43 273 159 171 313
Q fever 1 22 3 69 162 163 96 81
Lyme Borreliosis 0 0 1 18 23 23 31 27
Melioidosis 0 0 0 1 8 2 2 4
Chikungunya fever 0 0 0 1 16 3 5 10
SFTS 4 36 9 243 223 259 272 165
Zika virus infection 0 0 0 1 3 3 11 16

Abbreviation: EHEC= Enterohemorrhagic Escherichia coli, VRSA= Vancomycin—resistant Staphylococcus aureus, CRE= Carbapenem—resistant Enterobacteriaceae,

HFRS= Hemorrhagic fever with renal syndrome, CJD= Creutzfeldt—Jacob Disease, SFTS= Severe fever with thrombocytopenia syndrome,

Cum: Cumulative counts from 1st week to current week in a year.

* The reported data for year 2020, 2021 are provisional but the data from 2016 to 2019 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

¥ The reported surveillance data excluded no incidence data such as Ebola virus disease, Marburg Hemorrhagic fever, Lassa fever, Crimean Congo Hemorrhagic
fever, South American Hemorrhagic fever, Rift Valley fever, Smallpox, Plague, Anthrax, Botulism, Tularemia, Newly emerging infectious disease syndrome,
Severe Acute Respiratory Syndrome, Middle East Respiratory Syndrome, Human infection with zoonotic influenza, Novel Influenza, Diphtheria, Poliomyelitis,
Haemophilus influenza type b, Epidemic typhus, Rabies, Yellow fever, West Nile fever and Tick—borne Encephalitis,
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Table 2. Reported cases of infectious diseases by geography, week ending July 3, 2021 (27th week)*

Unit: No. of cases’

Diseases of Category Il

Reporting Tuberculosis Varicella Measles Cholera
area

Current  Cum. 5(_: ;:;'r Current  Cum. 5(_: ;;.r Current  Cum. 5? ;I:;.r Current  Cum. 5(3 :2:1}

week 2021 average’ week 2021 average* week 2021 average* week 2021 average*

Overall 395 10,060 13,621 348 10,889 36,403 0 0 38 0 0 0
Seoul 71 1,633 2,455 41 1,378 4,013 0 0 5 0 0 0
Busan 25 675 933 40 740 2,067 0 0 2 0 0 0
Daegu 11 478 652 23 515 1,946 0 0 2 0 0 0
Incheon 20 521 721 17 586 1,791 0 0 2 0 0 0
Gwangju 8 238 346 17 404 1,259 0 0 0 0 0 0
Daejeon 13 228 303 0 283 1,039 0 0 5 0 0 0
Ulsan 8 189 280 16 216 1,060 0 0 0 0 0 0
Sejong 3 55 49 7 127 400 0 0 14 0 0 0
Gyonggi 82 2,253 2,929 78 3,056 10,137 0 0 0 0 0 0
Gangwon 23 424 580 16 296 956 0 0 1 0 0 0
Chungbuk 12 339 428 13 345 1,002 0 0 0 0 0 0
Chungnam 17 499 653 8 394 1,352 0 0 1 0 0 0
Jeonbuk 16 404 541 8 414 1,475 0 0 1 0 0 0
Jeonnam 21 574 714 29 638 1,412 0 0 2 0 0 0
Gyeongbuk 31 754 980 12 512 1,994 0 0 2 0 0 0
Gyeongnam 30 673 878 20 787 3,488 0 0 1 0 0 0
Jeju 4 123 179 3 198 1,012 0 0 0 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2020, 2021 are provisional but the data from 2016 to 2019 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending July 3, 2021 (27th week)*

Unit: No. of cases’

Diseases of Category I

Enterohemorrhagic

Reporting Typhoid fever Paratyphoid fever Shigellosis Escherichia coli
area

Current  Cum. 5(3 ;;-r Current  Cum. 5(3 ;:;r Current Cum. 5(3 ;:;r Current Cum. 5(3 ;:;r

week 2021 average® week 2021 average® week 2021 average® week 2021 average’

Overall 7 64 75 7 45 29 11 63 6 88 73
Seoul 0 8 15 0 0 4 1 15 0 8 9
Busan 2 14 8 2 12 3 0 4 0 4 2
Daegu 1 2 3 0 4 2 0 4 0 1 2
Incheon 0 1 5 0 1 2 0 5 1 3 3
Gwangju 0 1 1 0 4 1 1 2 1 19 5
Daejeon 0 3 2 0 0 1 0 1 0 3 1
Ulsan 1 5 2 0 4 0 0 1 0 0 2
Sejong 0 0 1 0 0 0 0 0 0 1 0
Gyonggi 2 17 16 2 9 5 2 13 1 13 28
Gangwon 0 1 2 0 1 1 0 1 0 4 3
Chungbuk 0 0 2 0 1 1 0 1 0 3 2
Chungnam 0 1 4 0 0 1 0 4 0 0 1
Jeonbuk 0 0 1 0 0 2 1 2 1 2 1
Jeonnam 1 2 2 0 1 2 4 3 0 8 5
Gyeongbuk 0 5 4 0 2 1 0 4 1 9 3
Gyeongnam 0 9 5 2 5 2 0 2 1 6 2
Jeju 0 0 2 1 1 1 2 1 0 4 4

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2020, 2021 are provisional but the data from 2016 to 2019 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending July 3, 2021 (27th week)*

Unit: No. of cases’

Diseases of Category I

Reporting Viral hepatitis A Pertussis Mumps Rubella
area

Current  Cum. 5(_: ;‘;’r Current  Cum. 5(_: ;;.r Current  Cum. 5‘5 ;::r Current  Cum. 5(3 :2:1}

week 2021 average* week 2021 average* week 2021 average* week 2021 average*

Overall 92 3,259 3,597 0 11 161 153 4,408 8,819 0 0 2
Seoul 13 651 679 0 0 23 12 528 1,015 0 0 1
Busan 0 47 127 0 0 9 10 258 523 0 0 0
Daegu 2 37 58 0 0 5 10 206 333 0 0 0
Incheon 13 273 257 0 0 12 8 220 425 0 0 0
Gwangju 2 54 59 0 0 9 8 134 363 0 0 0
Daejeon 0 73 343 0 0 5 0 130 254 0 0 0
Ulsan 1 16 28 0 0 4 6 146 284 0 0 0
Sejong 1 19 50 0 0 3 0 41 44 0 0 0
Gyonggi 46 1,387 1,091 0 4 27 43 1,278 2,395 0 0 1
Gangwon 5 56 67 0 0 2 6 165 292 0 0 0
Chungbuk 5 123 172 0 1 4 9 102 222 0 0 0
Chungnam 0 206 274 0 0 3 7 194 381 0 0 0
Jeonbuk 0 92 133 0 0 4 8 196 408 0 0 0
Jeonnam 0 67 82 0 0 12 10 203 377 0 0 0
Gyeongbuk 2 52 71 0 4 12 6 185 451 0 0 0
Gyeongnam 0 23 87 0 2 24 9 338 923 0 0 0
Jeju 2 83 19 0 0 8 1 84 129 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2020, 2021 are provisional but the data from 2016 to 2019 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending July 3, 2021 (27th week)*

Unit: No. of cases’

Diseases of Category || Diseases of Category I

Reporting Meningococcal disease Scarlet fever Tetanus Viral hepatitis B
area

Current  Cum. 5(_: ;‘;’r Current  Cum. 5(_: ;'J;.r Current  Cum. 5(3 ;‘:;} Current  Cum. 5('3 ;:r

week 2021 average* week 2021 average* week 2021 average* week 2021 average®

Overall 0 0 8 16 382 7,381 1 17 15 0 211 188
Seoul 0 0 2 0 46 1,005 0 2 1 0 21 33
Busan 0 0 0 2 21 534 0 1 1 0 13 13
Daegu 0 0 0 0 5 246 0 2 1 0 5 7
Incheon 0 0 1 3 23 351 0 0 0 0 12 1
Gwangju 0 0 0 1 50 361 0 0 1 0 10 3
Daejeon 0 0 0 0 6 269 0 1 1 0 3 7
Ulsan 0 0 0 2 15 332 0 0 0 0 4 4
Sejong 0 0 0 0 2 41 0 0 0 0 3 0
Gyonggi 0 0 2 1 101 2,134 0 2 2 0 75 46
Gangwon 0 0 1 0 5 111 0 0 0 0 7 6
Chungbuk 0 0 0 2 10 132 1 8 0 0 5 6
Chungnam 0 0 0 0 13 321 0 2 2 0 14 10
Jeonbuk 0 0 0 1 9 255 0 1 1 0 7 10
Jeonnam 0 0 0 1 20 277 0 0 2 0 9 10
Gyeongbuk 0 0 1 0 13 375 0 2 2 0 9 9
Gyeongnam 0 0 1 2 30 546 0 1 1 0 1 12
Jeju 0 0 0 1 13 91 0 0 0 0 3 1

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2020, 2021 are provisional but the data from 2016 to 2019 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending July 3, 2021 (27th week)*

Unit: No. of cases’

Diseases of Category Il

Reporting Japanese encephalitis Malaria Legionellosis Vibrio vulnificus sepsis
area

Current  Cum. 5(_: ;‘;’r Current  Cum. 5(_: ;;.r Current  Cum. 5('3 ;:;'r Current  Cum. 5(3 :2:1}

week 2021 average* week 2021 average* week 2021 average* week 2021 average*

Overall 0 0 0 8 135 218 6 182 131 0 4 2
Seoul 0 0 0 1 14 32 0 33 37 0 0 1
Busan 0 0 0 0 1 3 0 5 8 0 1 0
Daegu 0 0 0 0 0 2 0 11 5 0 0 0
Incheon 0 0 0 1 23 27 0 1 10 0 0 0
Gwangju 0 0 0 0 0 3 2 6 2 0 0 0
Daejeon 0 0 0 0 0 2 0 1 1 0 0 0
Ulsan 0 0 0 0 2 2 0 8 2 0 0 0
Sejong 0 0 0 0 0 1 0 0 0 0 0 0
Gyonggi 0 0 0 6 87 125 0 30 30 0 2 1
Gangwon 0 0 0 0 4 9 0 3 3 0 0 0
Chungbuk 0 0 0 0 2 2 0 5 4 0 0 0
Chungnam 0 0 0 0 1 2 0 3 4 0 0 0
Jeonbuk 0 0 0 0 0 1 0 13 4 0 0 0
Jeonnam 0 0 0 0 0 1 0 15 5 0 1 0
Gyeongbuk 0 0 0 0 0 2 0 8 8 0 0 0
Gyeongnam 0 0 0 0 1 3 2 11 5 0 0 0
Jeju 0 0 0 0 0 1 2 24 3 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2020, 2021 are provisional but the data from 2016 to 2019 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending July 3, 2021 (27th week)*

Unit: No. of cases'

Diseases of Category Il

Reporting Murine typhus Scrub typhus Leptospirosis Brucellosis
area

Current  Cum. 5('3 ;‘2;} Current  Cum. 5('3 ;2;} Current  Cum. 5<E ;‘;} Current  Cum. 5? ;I:;.r

week 2021 average’ week 2021 average® week 2021 average* week 2021 average’

Overall 1 12 5 16 443 611 3 60 23 0 3 1
Seoul 0 0 1 0 13 27 0 1 1 0 0 1
Busan 0 0 0 0 19 24 0 3 1 0 0 0
Daegu 0 0 0 0 14 5 0 1 0 0 0 0
Incheon 1 8 1 0 6 12 0 3 0 0 0 0
Gwangju 0 0 1 0 11 14 0 2 1 0 0 0
Daejeon 0 0 0 0 3 15 0 1 1 0 0 0
Ulsan 0 0 0 0 5 14 1 1 0 0 0 0
Sejong 0 0 0 0 1 2 0 0 0 0 0 0
Gyonggi 0 3 0 0 28 57 0 5 5 0 2 0
Gangwon 0 0 0 0 4 14 1 13 1 0 0 0
Chungbuk 0 0 0 1 8 13 0 8 1 0 0 0
Chungnam 0 0 1 1 36 58 0 9 3 0 0 0
Jeonbuk 0 0 0 4 119 59 0 5 2 0 0 0
Jeonnam 0 0 1 6 104 154 1 2 3 0 1 0
Gyeongbuk 0 0 0 0 8 39 0 6 2 0 0 0
Gyeongnam 0 0 0 4 58 96 0 0 2 0 0 0
Jeju 0 1 0 0 6 8 0 0 0 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2020, 2021 are provisional but the data from 2016 to 2019 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending July 3, 2021 (27th week)*

Unit: No. of cases’

Diseases of Category |l

Hemorrhagic fever

Reporting itRlronaifE narame Creutzfeldt-Jacob Disease Dengue fever Q fever
area
Current  Cum. 5? ;;Z;Ir Current  Cum. 5? ;:;.r Current  Cum. 50 ;‘;} Current  Cum. 50 ;;‘r
week 2021 average’ week 2021 average’ week 2021 average’ week 2021 average®

Overall 5 106 136 1 62 25 0 0 85 1 22 59
Seoul 0 1 6 0 7 7 0 0 25 0 1 3
Busan 0 0 4 0 6 2 0 0 6 0 1 1
Daegu 0 4 1 0 4 1 0 0 5 0 0 1
Incheon 0 2 2 1 5 1 0 0 5 0 1 1
Gwangju 0 2 2 0 1 0 0 0 1 0 0 2
Daejeon 0 0 2 0 2 1 0 0 1 0 2 2
Ulsan 0 0 1 0 0 0 0 0 2 0 1 1
Sejong 0 0 0 0 1 0 0 0 0 0 0 0
Gyonggi 0 12 34 0 17 6 0 0 24 0 2 9
Gangwon 0 8 6 0 4 1 0 0 2 0 0 0
Chungbuk 0 1 8 0 2 0 0 0 1 1 4 12
Chungnam 0 15 15 0 2 1 0 0 2 0 6 8
Jeonbuk 3 39 13 0 3 1 0 0 2 0 1 4
Jeonnam 1 13 20 0 1 0 0 0 2 0 1 7
Gyeongbuk 0 4 15 0 1 2 0 0 2 0 1 3
Gyeongnam 1 5 6 0 5 2 0 0 3 0 1 5
Jeju 0 0 1 0 1 0 0 0 2 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2020, 2021 are provisional but the data from 2016 to 2019 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending July 3, 2021 (27th week)*

Unit: No. of cases’

Diseases of Category IV

Severe fever with thrombocytopenia

Lyme Borreliosis Zika virus infection

Reporting syndrome
area
Current Cum. 5? ;2;} Current Cum. 50 ;:a.r Current Cum. ; ;‘ema.r

week 2021 average’ week 2021 average® week 2021 average’
Overall 0 0 8 4 36 55 0 0 -
Seoul 0 0 3 0 1 2 0 0 =
Busan 0 0 0 0 0 1 0 0 -
Daegu 0 0 0 1 1 1 0 0 -
Incheon 0 0 1 0 0 1 0 0 -
Gwangju 0 0 0 0 0 0 0 0 -
Daejeon 0 0 0 0 1 0 0 0 -
Ulsan 0 0 0 1 2 1 0 0 =
Sejong 0 0 0 0 0 0 0 0 -
Gyonggi 0 0 1 0 7 7 0 0 -
Gangwon 0 0 1 0 1 8 0 0 -
Chungbuk 0 0 0 0 1 1 0 0 -
Chungnam 0 0 1 0 5 7 0 0 -
Jeonbuk 0 0 0 0 2 3 0 0 -
Jeonnam 0 0 0 0 3 3 0 0 -
Gyeongbuk 0 0 1 2 6 7 0 0 -
Gyeongnam 0 0 0 0 4 8 0 0 -
Jeju 0 0 0 0 2 5 0 0 =

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2020, 2021 are provisional but the data from 2016 to 2019 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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1. Influenza, Republic of Korea, weeks ending July 3, 2021 (27th week)
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Figure 1. Weekly proportion of influenza—like illness per 1,000 outpatients, 2017—2018 to 2020—2021 flu seasons

2. Hand, Foot and Mouth Disease(HFMD), Republic of Korea, weeks ending July 3, 2021 (27th week)
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Figure 2. Weekly proportion of hand, foot and mouth disease per 1,000 outpatients, 2016—2021
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3. Ophthalmologic infectious disease, Republic of Korea, weeks ending July 3, 2021 (27th week)
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Figure 3. Weekly proportion of epidemic keratoconjunctivitis per 1,000 outpatients
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Figure 4. Weekly proportion of acute hemorrhagic conjunctivitis per 1,000 outpatients
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4. Sexually Transmitted Diseases’, Republic of Korea, weeks ending July 3, 2021 (27th week)

Unit: No. of cases/sentinels

Genital herpes

Condyloma acuminata

Gonorrhea Chlamydia
Cum Cum Cum Cum
Current Cum. . Current Cum. . Current Cum. . Current Cum. .
week 2021 Styear - eek 2021 Styear ek 2021 Styear eek 2021 Al
average average average average
1.3 5.1 6.1 2.3 15.0 18.5 3.1. 25.0 23.8 2.2 14.1 14.0
. L . Syphilis
Human Papilloma virus infection . -
Primary Secondary Congenital
Current Cum., sgl;za'r Current Cum., sgl;za'r Current Cum., sgl;za'r Current Cum. sgl;za'r
week 2021 average week 2021 average week 2021 average week 2021 average
4.0 52.5 9.0 1.0 1.9 0.4 1.0 2.0 0.5 0.0 1.0 0.2
Cum: Cumulative counts from 1Ist week to current week in a year
1 According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
[ Waterborne and foodborne disease outbreaks, Republic of Korea, weeks ending July 3, 2021 (27th week)
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Figure 5. Number of waterborne and foodborne disease outbreaks reported by week, 2020—2021
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1. Influenza viruses, Republic of Korea, weeks ending July 3, 2021 (27th week)
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Figure 6. Number of specimens positive for influenza by subtype, 2020—2021 flu season
2. Respiratory viruses, Republic of Korea, weeks ending July 3, 2021 (27th week)
1 ()
2021 Weekly total Detection rate (%)
(week) No. of samples Detection rate (%)  HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
24 101 78.2 9.9 0.0 0.0 0.0 0.0 51.5 16.8 0.0
25 87 86.2 26.4 0.0 0.0 0.0 0.0 43.7 16.1 0.0
26 88 70.5 9.1 0.0 0.0 0.0 0.0 51.1 10.2 0.0
27 75 74.7 14.7 0.0 0.0 0.0 0.0 4.3 18.7 0.0
Cum. % 351 77.5 14.8 0.0 0.0 0.0 0.0 47.3 15.4 0.0
2020 Cum. Vv 5,819 48.6 6.5 0.4 3.1 12.0 3.4 18.4 35 1.4

— HAdV : human Adenovirus, HPIV : human Parainfluenza virus, HRSV : human Respiratory syncytial virus, IFV : Influenza virus,
HCoV : human Coronavirus, HRV : human Rhinovirus, HBoV : human Bocavirus, HMPV : human Metapneumovirus

% Cum, . the rate of detected cases between June 6, 2021 — July 3, 2021 (Average No. of detected cases is 88 last 4 weeks)

Vv 2020 Cum, : the rate of detected cases between December 29, 2019 — December 26, 2020
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[ Acute gastroenteritis—causing viruses and bacteria, Republic of Korea, weeks ending June 26, 2021 (26th week)

¢ Acute gastroenteritis—causing viruses

2021 23 71 14(19.7) 1(1.4) 4(5.6) 4(5.6) 0(0.0) 23(32.4)
24 69 11(15.9) 0(0.0) 1(1.4) 6(8.7)) 0(0.0) 18(26.1)
25 62 9(14.5) 0(0.0) 3(4.8) 2(3.2) 0(0.0) 14(22.6)

* The samples were collected from children <5 years of sporadic acute gastroenteritis in Korea,

¢ Acute gastroenteritis—causing bacteria

4 12 0 0 0 7 5 7 0 36

202123 242 (1.7) (5.0) 0.0 (0.0 0.0 2.9) @.1) 2.9) 00 (149
o4 209 8 16 0 0 0 6 8 10 7 55
(3.8) (7.7) (0.0) (0.0) (0.0) (2.9) (3.8) (4.8) (3.3 (26.3)

o5 201 7 14 0 0 0 4 8 12 2 47
(3.5 (7.0) 0.0) 0.0) 0.0) 2.0) 4.0) 6.0) (10)  (23.4)

* Bacterial Pathogens: Salmonella spp., E, coli (EHEC, ETEC, EPEC, EIEC), Shigella spp., Vibrio parahaemolyticus, Vibrio cholerae, Campylobacter spp., Clostridium
perfringens, Staphylococcus aureus, Bacillus cereus, Listeria monocytogenes, Yersinia enterocolitica,
* hospital participating in Laboratory surveillance in 2021(69 hospitals)
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[ Enterovirus, Republic of Korea, weeks ending June 26, 2021 (26th week)

¢ Aseptic meningitis

== 2021 Enterovirus detection cases —=— 2020 Enterovirus detection cases —e— 2019 Enterovirus detection cases

Figure 7. Detection case of enterovirus in aseptic meningitis patients from 2019 to 2021

¢ HFMD and Herpangina
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Figure 8. Detection case of enterovirus in HFMD and herpangina patients from 2019 to 2021
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Figure 9. Detection case of enterovirus in HFMD with complications patients from 2019 to 2021
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[ Vector surveillance / malaria vector mosquitoes, Republic of Korea, week ending June 26, 2021 (26th week)
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Figure 10. The weekly incidences of malaria vector mosquitoes in 2021

m Vector surveillance / Japanese encephalitis vector mosquitoes, Republic of Korea, week ending July 3, 2021
(27th week)
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Figure 11. The weekly incidences of Japanese encephalitis vector mosquitoes in 2021
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About PHWR Disease Surveillance Statistics

The Public Health Weekly Report (PHWR) Disease Surveillance Statistics is prepared by the Korea Disease Control and Prevention Agency (KDCA). These
provisional surveillance data on the reported occurrence of national notifiable diseases and conditions are compiled through population-based or sentinel-
based surveillance systems and published weekly, except for data on infrequent or recently-designated diseases. These surveillance statistics are informative for
analyzing infectious disease or condition numbers and trends. However, the completeness of data might be influenced by some factors such as a date of
symptom or disease onset, diagnosis, laboratory result, reporting of a case to a jurisdiction, or notification to Korea Disease Control and Prevention Agency. The

official and final disease statistics are published in infectious disease surveillance yearbook annually.

Using and Interpreting These Data in Tables

+ Current Week — The number of cases under current week denotes cases who have been reported to KDCA at the central level via corresponding
jurisdictions(health centers, and health departments) during that week and accepted/approved by surveillance staff.

+ Cum. 2021 - For the current year, it denotes the cumulative(Cum) year-to-date provisional counts for the specified condition.

« 5-year weekly average — The 5-year weekly average is calculated by summing, for the 5 proceeding years, the provisional incidence counts for the current week, the

two weeks preceding the current week, and the two weeks following the current week. The total sum of cases is then divided by 25 weeks. It gives help to discem the
statistical aberration of the specified disease incidence by comparing difference between counts under current week and 5-year weekly average.

Forexample,
* 5-year weekly average for current week= (X1 + X2 +... +X25)/25
10 11 | 12 | 13 14
week
2020 X1 X2 X3 X4 X5
2019 X6 X7 X8 X9 X10
2018 X11 X12 X13 X14 X15
2017 X16 X17 X18 X19 X20
2016 X21 X22 X23 X24 X25

+ Cum. 5-year average — Mean value calculated by cumulative counts from 1 week to current week for 5 preceding years. It gives help to understand the

increasing or decreasing pattern of the specific disease incidence by comparing difference between cum. 2021 and cum. 5-year average.

Contact Us

Questions or comments about the PHWR Disease Surveillance Statistics can be sent to phwrcdc@korea.kr or to the following:

Mail:
Division of Climate Change and Health Protection Korea Disease Control and Prevention Agency (KDCA)
187 Osongsaengmyeong 2-ro, Osong-eup, Heungdeok-gu, Cheongju-si, Chungcheongbuk-do, Korea, 28160
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