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U Azt AMHT R SHLI 52 A 381(2000:1-2024H 38)

ZXIOF, HFE0E, O8], XY, AEHE?, QEIM*
T YES AT DY, SR UENSNE LS Y

A G 54 & TFF L (streptococcal toxic shock syndrome, STSS)Z F2 At A4+ (group A Streptococcus, GAS)9
AEH Aol dsto] st $F Aotk LU AT AS-19(Z EHH9) /3 o1F 22/2387| 58 =g, J= 5 FHol
(invasive group A Streptococcus, iGAS) HAgo] F71stirtal ¥ 1= u|=3} Ffurho A=
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2 o]% 7Hg W& A B AT B st ol ZR2UIZ Qlste] A 7 HE T GASOl tidt eE o] AAstEA o= It

AFHLNN Y B Fo] A4 FFe= F51L Atk TN E GAS FAo= T & A= 4L 195497 H 25 ¥
st

of

S
ox,
ool
ue o
=
e}
f>
)
>
Hd
re,
£
oX
-
d

Network, AriNet) %9 53 GASY 73 43 E42 2ASHL Atk 20239 W HEE (JAHA = 81082 & F 29 #
3 o|F tha F7Fot: FAlOIU 29 538 oA oiu] wj-e A WAYSkY Qlrk E3F AriNetS 58 GAS ZAOAE S7H4= &
A=A gFotth 20004 °1F H8E A1AE QIO R FF5 - BT AN JetrAE o] tisto] STSS QA& ¥ o R B
SRS o 379 A7} Fsttt 379 A BF FAT AEYGo] FRIEH o A7)sgol, @H-Zagol, iy F71 A 59
D3-S HFHA A GAS A Eol FAEAT 39A STSS JAAH Y F AEFAAL} GASY FEHFl A=t AEH
A2 FT FY AT AR T A wsto] diste] A &H o2 myEHYsH FAA WAHES WSt L emm EHF WSt 5
SR FAE AET AFol, iGAS et ZAAA 15 55 53l ZAE Z3e ootk

[

F2 AMO: AZ AT HSH AT AT HEE AN SHLAFTIL

A =2 HASHE T35 Aotk 2 AT ATt (group A
Streptococcus, GAS)°] 2Jsto] LAYSIL} Bio|u G- 528

A 54T F T (streptococcal toxic shock Ao HAE 5EA EIE QItH1,2]. 8 LA A
syndrome, STSS)S AHFTFY F&4 #Po] stel  GASE F& ARG 2L Huld 287] SHolut 4T 4Y
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TA9S-19(Z2H19) /3 olF 22/2327]
e, HEgE, 9= 5 FEAST v=
oA 8L 4 ME5H AT At (invasive group A
Streptococcus, iGAS) @0l 21419 {3 o] e} Z7
ST HAEA 20249 39 LEONAM ATt =
3 42 A5 FH(streptococcal toxic shock syndrome, STSS)
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7|7 ZFA, ofddE, HEHRE, 95 5

AHES-19(ZEH19) 13 olF 22/23
FHA S
oA 4gd 9 AEA AT A+ (invasive group A
Streptococcus, iGAS)2] WA Z717F R EQITH4]. v]=o|
A v 4Bk 5 AR ok

q A0} iGAS &0l F 2119
3 o|dHE} FUFstA Tt Esk}le
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I3t A4S A A FY]
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o} 20249 39 4 FHAEH
Infectious Diseases)= p& 84 A4Fwtoll oI5t STSS T4}
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A7F DA TE B Aok TH7]. YEoA 20249 155
B 11570A] DA gt g8 Aol gt STSS TAt=
Z 5217091

F4(National Institute of

°]% GASOl| 9J3t STSS= 3357 (64.0%)°]
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1. CHA

20009 195 202449 39 314714 ATy Ay
B A AH D HIAHRHESITNAAEOZ AT -
A OJARERA} 3R} H5ERALA F STSSZE 94

A AlaA, 4

20009 1¥€5E 20249 39 314704 Ay 49
A AT A A OR AT -

A} F STSSZE 9J4lE= 379
WA ATA, AetRAA L} ZF LR

d o57|H oFI|E 58 oz AAASA, 7148, o

2) AHEH2R
u]=- Centers for Disease Control and Prevention (CDC)
9] 7|&ol Wzt H4EE AR 2 SHSARE AT EAY
48 HYA A1 F APHNA T AA(IY, o
HLpd FHA F) T2 $E324 o)A GAS EHEHEH

I 49 A4 =71 2ol 90 mmHg ©|5}/ 16A] wlRE of
=l 5

ol9] A% sWERF vk AEYE FHbolY o &
& % 270 ol 1) 417155 N (creatine 2 mg/dl °]4 =

B9 28] o3 B ), 2) EHSILAGON(E LT 5
100,000/mm® ©]3} E¥& wFA 8 HUY-3 3 (disseminated
intravascular coagulation) 5, 3) 717157l (alanine amino-
transferase, aspartate aminotransferase, total bilirubin®] J4F
$219] 28 o4} A5

spiratory distress syndrome), 5) A4l SR T2 Ei= HF

S), 4) 35T EHF T (adult re-
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E3F STSS O14 3ol #sto] 2024 44 3 Ff &of
A AE7re e durt AedoE AAlstgen =
o] A3} 3719] AHg] HE STSSE Ak 753k Ao
et Ly s AR 9] A GA] F2] 9 A
ofygenz 2 duofAs A7} ofd iR £

Faaiet.

Hol= 74

= wds

o] STSS7k

2 1

1. STSS 2J &A1

201949 A3H 674 AR 7|AAGgoZE 1Y

ool Qiglonl Felg dEsee gt o2 Ay
et g0z duslge] BE ¥ BEOR A% 9 A=W

of Hstioyt 39 F AAAHS Y (weakness) Tt F5 &
T 52® 77|l thAl WSttt =7l A
Al dAFAE T 22 YHSHAS HE T SV S A
(C-reactive protein [CRP] 22.01 mg/dl, procalcitonin 3.83
ng/d)E &It FF Y-S ERlst7] Y5t computed
tomography (CT)HARE AAISIAT. FRCTHAIA= &
FaAS el 4 qilout @ P A Hangio CT)/FolA
B A A(foot cellulitis), A+
sis)°] 2= Aot
AddT AitaF S0l ASEHUA ofgtEo] HEF
=l FEAAHRE AT FYA (tazoperan)E Fo

wolth FRAUE AUT FY %2 WRE FYARA 2

JHE % 5(deep venous thrombo-

A4S O = Qlste] X452 AIT)A| 8 H(continuous renal
replacement therapy)¥} %1558 7|(ventilator) 2| 25 A A5}
Rou F5 HES 4 thdA A7|FH g o9E ]l tha
g AFGSHR AP 3 2 W QEZE SHA] AFE-S AA

B FAAL A3} GAS7F E el 5 = Q.
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2. STSS 2 At| 2
202399 AlaE 394 g oz 7Aoo 2=
G, 7ZHAFAAS HAZo] 9]

A=K
AT 20229 109 AEF
A3t el o1& HEE AZE Z4x(dehydra-

tion), ¥ 2F7t(general weakness), AA|Z

A+ F&Ho] 3

(hypotermia) .2
SFAES Folo] 27| WEstAt 4 F A, =
93t BYT TP PYS uglon ARYAL B
£74(CRP 21.6mg/dl)°] ER1=o] 4 3U}of| YA (cip-
Eofsiqint. e At s o 3
At AEY, AT 4 AW HAE Koy ol 7R
o2 ofsielol Al 8UA Aaiaict. A 42 % Ho

AL AT GAS7F EE 5 H = At

rofloxacine)=

3. STSS oJAlAL| 3
20244 A131% 54 ootz 7| A A gigler 20204
62 £5F drEEE Y 202349 11€¥€ AZSF90A; qudEd

o) Uit Y AF 29 F AGARABL FEfe] 4]

Ak, A FASo] AR YAASE FAo] A, 2
HAAFAT} CRP 36.31 mg/dl, procalcitonin 85.14 ng/ml,
ferritin >16,500 ng/ml, creatine kinase-MB 115.6 ng/ml
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2 oug gt Hel 142 5
2 HAFYOL 39T o]4e] 1ho] A& 4

ob5aAH
H9H(74/46

2 Q% 7 R0 Agstect A% 62 5 A

FAA A3k GASTH EEISHH At
74 2

AL STSS7H WG EHOR AFEo] UAL &
A 5UT AAFAAA GASY AAoR AT £ 9

Aot ek B3 F4 3E7IAIRE HYA AAIATY (Acute
Respiratory Infection Network, AriNet) %< 53] EE 9
27]¢] Yeste FES TFAE 2= GAS
o] % gt EAGL RARSEL Ytk

20239 = A& (JAHEAR= 81078101 BT 1.58
) PAst o FRU9 §3 o] F thh F7Fsh= FAlo|
u, 29 43 o]hQl 20184 15,7779, 20194 7,562
S SA St Qlok E9
ZAOA = S7HE ER1=A] e (LY 1).

= STSS A4l 7]&2 Loy ul= CDCY| 7]#[10]
o w2t 200049 o] AlH H&F T F STSS 24AH
S 4 3719 At7F Ftetgltt. 379 A B

At A@eko] glsdon A7 g, T3, 2

44 287

AriNetZ B3+ GAS

[t

S 7oA

i

2021

2022 2023 2024

O T T T T T T Ill T T T T T I:I T T T T T T I.I T T T T T I:I T T T T T T I. T T T T T T I:I T T T T T T 1

1 8 152229364350 5 121926334047 2 9 162330374451 6 132027344148 3 101724 31384552 6 132027344148 3 1017 24 31384552

J 1. H2 79702018-20249) 8 W 484
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E5] 39HA STSS HAH Q] 3% AEFAALE GASS
SEAY] A AEFAAR}L GAS FEHHORE
gt Gl skl AAleHAl Bl vhe UAIRHI2], of2 A

o} ml2o)4 74] olor} AEE
STSSE Athitol v giet G4 X\ zot Hu-5u 7k 4|9

AR} iGAS T8 A &

ubikA @ ¥ (venoarterial extracorporeal membrane oxygen-

ation)S AA|oto] QLA EAZ B LS A 7F BHaH v} Q]
ole]l ml= CDC SollA« iGAS A4 Al AP EE W5

7] 1% A o2 JIFATA] O w7t JIEFAR}

PSS TS AS dL[3, 14150 A

STSS 9A4lAEE Rt Fest Ao 97t gloy =
ol A= STSSE WA AW R A4t YA ghot =
STSS TP oA FAYs= STSS &ARe] k2|l
EA4E HolEtha B7]& g Aol Slch 1
FHOoR AAH EHO=E FF A HAE &
ol emm XY 9 43 E4S AASH] Zot37] H2ol
EAof Agto] gllch. 2=u Fiolli= STSSOll High At =
7} EE7] fl&o S STSS QAAH 9] AT
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Three Suspected Cases of Streptococcal Toxic Shock Syndrome in
the Republic of Korea, 2000-2024.3

Jia Kim', Chungmin Park?, Gyehee Lee', Jeongok Cha', Tae Jong Son?, Jin Seon Yang'*

'Division of Infectious Control, Department of Infectious Disease Policy, Korea Disease Control and Prevention Agency, Cheongju, Korea,
“Division of Infectious Disease Response, Gyeongbuk Regional Center for Disease Control and Prevention, Korea Disease Control and
Prevention Agency, Deagu, Korea

ABSTRACT

Streptococcal toxic shock syndrome (STSS) is a serious disease caused by invasive group A Streptococcus (GAS) infection.
Since the end of 2022, the incidence of scarlet fever and invasive group A Streptococcus (iGAS) has increased in Europe, the
USA, and Canada. In March 2024, Japan reported 941 cases of STSS in 2023, which is the highest number of cases since the
start of surveillance in 1999. In the Republic of Korea (ROK), scarlet fever, which can be caused by GAS infection, has been
designated and managed as a second-class, legally communicable disease. In addition, using the Acute Respiratory Infection
Network (AriNet) for sample medical institutions, we have been investigating the status of the epidemic and the characteristics
of GAS. The number of scarlet fever cases in the ROK in 2023 was 810, which is a slight increase in numbers from during
to after the coronavirus disease 2019 (COVID-19) pandemic but low compared with the numbers before the COVID-19
pandemic. In addition, no increase in GAS numbers was observed using AriNet. Three of the reported cases of scarlet fever
since 2000 were suspected STSS cases. In all three cases, rapid hypotension and clinical symptoms, such as renal dysfunction,
blood coagulation disorder, and multiple organ failure, were confirmed. Culture tests confirmed GAS. In the third suspected
case of STSS, coinfections with influenza and GAS were identified. The Korea Disease Control and Prevention Agency will
continue to monitor changes in the incidence of streptococcal infections in the ROK by comprehensively strengthening

monitoring by establishing an iGAS monitoring system.

Key words: Group A Streptococcus; Invasive Group A Streptococcus; Scarlet fever; Streptococcal toxic shock syndrome
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Introduction

Streptococcal toxic shock syndrome (STSS) is a severe
condition caused by an invasive infection with streptococci.
It is mainly caused by group A Streptococcus (GAS), but rare

outbreaks are caused by group B and G Streptococcus [1,2].

www.phwr.org Vol 17, No 23, 2024

Infection with GAS, the main causative agents, mainly mani-
fests as mild respiratory symptoms such as pharyngitis or
skin problems. However, in some cases, it can progress to life-
threatening conditions such as necrotizing fasciitis or STSS,
resulting in death, and in rare cases, it can cause bacteremia,

meningitis, or pneumonia. Transmission is usually achieved
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Key messages
(D What is known previously?

Since the end of 2022, the incidence of scarlet fever and
invasive group A Streptococcus (iGAS) has increased in
Europe and the USA. In March 2024, Japan reported
941 cases of streptococcal toxic shock syndrome (STSS)
in 2023, which is the highest number of cases since the
start of surveillance in 1999.

(@ What new information is presented?

Three of the reported cases of scarlet fever since 2000
were suspected STSS cases. In the one of the suspected
cases of STSS, coinfections with influenza and GAS were

identified.

(® What are implications?

The Korea Disease Control and Prevention Agency will
continue to monitor changes in the incidence of strepto-
coccal infections in the Republic of Korea and compre-
hensively strengthen monitoring by establishing an iGAS

monitoring system.

through contact via wounds, and respiratory transmission
through droplets is also possible [3].

Since 22/23 season, after the coronavirus disease 2019
(COVID-19) pandemic, an increase in the incidence of scarlet
fever and invasive GAS (iGAS) infections has been reported in
European countries such as France, Ireland, the Netherlands,
and the United Kingdom [4]. In the USA, some states, such
as Minnesota, have reported an increase in the incidence of
iGAS infections in children compared with that before the
COVID-19 pandemic [5]. Furthermore, in Canada, some
states, such as Ontario, have seen an increase in the incidence
of iGAS infections since October 2023 [6]. This is presumed
to be due to the decrease in interpersonal contact and reduced

exposure to respiratory pathogens because of infection control

998

measures such as social distancing during the COVID-19 pan-
demic, leading to a reduction in immunity against such patho-
gens [4].

Streptococci are divided into a, B, and y groups according
to hemolytic patterns. Among these, B-hemolytic streptococci
completely hemolyze red blood cells and include groups A to
W. Since 1999, Japan has been conducting mandatory surveil-
lance of STSS caused by B-hemolytic streptococci. In March
2024, the Japan National Institute of Infectious Diseases re-
ported 941 patients with STSS caused by B-hemolytic strepto-
cocci in 2023, the highest number of cases since the initiation
of surveillance in 1999 [7]. In all, 521 cases of STSS caused by
B-hemolytic streptococci were noted from week 1 to week 11
in Japan in 2024, of which 335 (64.0%) were of STSS caused
by GAS. This trend reflects a slight increase compared with
the 30-50% occurrence rate of STSS caused by GAS among
B-hemolytic streptococci from 2018 to 2023. Because of se-
rotype analysis, 43 out of 92 cases of STSS caused by infection
with GAS were confirmed to be of the M1 type. The M1
strain identified in the United Kingdom in 2019 has been
reported to be associated with higher toxin production and
stronger transmissibility than other M1 strains. However, its
association with increased cases in Japan requires continuous
monitoring [8].

STSS is not designated as a legally notifiable infectious dis-
ease in the Republic of Korea (ROK). However, scarlet fever,
caused by the same pathogen as STSS, i.e., GAS, has been clas-
sified as a class 2 notifiable infectious disease since 1954 and
is under surveillance. Furthermore, cases of severe conditions,
complications, or fatalities among reported patients with scarlet
fever are managed via comprehensive epidemiological inves-

tigations [9]. In cases where Streptococcus infection overlaps
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with chickenpox or influenza, there is an increased risk of se-
vere progression [3]. Therefore, continuous monitoring and
management of Streptococcus occurrence are necessary in the
ROK, especially during chickenpox or influenza outbreaks.
Thus, in this report, cases of severe conditions, complications,
or death among patients with scarlet fever reported since 2000
were retrospectively analyzed with an aim to summarize con-

firmed suspected cases of STSS.

Methods

1. Subjects

Among the suspected and confirmed cases of scarlet fever
that were reported and notified to the Korea Disease Control
and Prevention Agency (KDCA)’s Public Health Disease
Integrated Management System and Quarantine Information
Integrated Management System from January 2000 to March
31, 2024, three cases suspected to be of STSS were analyzed
retrospectively by using data from medical records and infec-
tious disease outbreak, pathogen, and epidemiological investi-

gation reports.

2. Methods
1) Data collection

Among the suspected and confirmed cases of scarlet fever
that were reported and notified to the KDCA’s Public Health
Disease Integrated Management System and Quarantine
Information Integrated Management System from January
2000 to March 31, 2024, three cases suspected to be STSS
were analyzed retrospectively. Factors such as clinical symp-
toms, underlying diseases, clinical course, test results, and

treatment details in the aforementioned cases were investigated

www.phwr.org Vol 17, No 23, 2024

using medical records from healthcare institutions where the
patients were treated and infection disease outbreak, pathogen,

and epidemiological investigation reports.

2) Case classification

“Suspected cases of STSS” were defined as those reported
as suspected or confirmed according to the criteria of the US
Centers for Disease Control and Prevention (CDC), those in
which GAS were isolated and identified from sterile speci-
mens (such as blood, cerebrospinal fluid, and pleural fluid) or
surgical tissues, those among adults with systolic blood pres-
sure of <90 mmHg or among children aged <106 years with
hypotension below the 5th percentile along with two or more
of the following symptoms: (1) renal dysfunction (creatinine
level: >2 mg/dl or double the normal levels), (2) coagulopathy
(platelet count: <100,000/mm?’ or presence of disseminated
intravascular coagulation), (3) hepatic dysfunction (twofold
or greater increase in alanine aminotransferase, aspartate ami-
notransferase, and total bilirubin levels), (4) acute respiratory
distress syndrome, (5) generalized erythematous rash or skin
desquamation accompanied by edema, (6) necrotizing fasciitis
or necrosis of soft tissue [10,11]. In addition, an expert advi-
sory meeting consisting of pediatric infectious disease experts
in the ROK was held on April 3, 2024. Based on the discussion
at this meeting, it was determined that all three cases could be
diagnosed as those of STSS. However, at the time of diagnosis,
the attending physician’s diagnosis was not STSS. Hence, these
cases were classified as suspected rather than confirmed cases

in this report.
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Results

1. Suspected STSS Case 1

In 2019, a 67-year-old male with high blood pressure as an
underlying medical condition and no confirmed vaccination
history was suspected of having STSS. After visiting a medical
institution for pain in the right big toe, he was diagnosed with
and treated for gout and discharged. However, 3 days later, he
visited the medical institution again with complaints of weak-
ness in the entire body and bilateral flank pain. Blood tests at
the medical institution revealed increased levels of inflamma-
tory markers (C-reactive protein [CRP]: 22.01 mg/dl, procal-
citonin: 3.83 ng/dl) compared with those at the initial visit. A
computed tomography (CT) scan was performed to determine
the cause of the infection. The chest CT scan did not confirm
infection-related findings; however, CT-angiography findings
resulted in foot cellulitis and deep venous thrombosis being
suspected.

Because symptoms of hypotension and hypoxia persisted
and worsened, resulting in sepsis being suspected, the patient
was transferred to the intensive care unit and administered an-
tibiotic treatment with tazoperan. Late at night on the day of
the transfer to the intensive care unit, the patient received con-
tinuous renal replacement therapy and ventilator support ow-
ing to acute kidney failure and metabolic acidosis. However,
his condition deteriorated because of severe sepsis and mul-
tiple organ failure, and he died the following day. Postmortem
blood and tissue samples from an inflamed area on the right

leg were cultured, which revealed GAS.

2. Suspected STSS Case 2
In 2023, a 39-year-old male with underlying medical

1000

conditions such as high blood pressure, diabetes, thyroid dis-
ease, and epilepsy and a history of influenza vaccination in
October 2022 was suspected of having STSS. The patient visit-
ed the emergency room of a medical institution because of de-
hydration, general weakness, and hypothermia that he started
experiencing the day before the visit. During his hospital stay,
the patient developed cyanosis, pneumonia, and extensive skin
rashes. Blood tests confirmed inflammatory findings (CRP,
21.6 mg/dl), and antibiotic treatment (ciprofloxacin) was ad-
ministered on the third day of hospitalization. However, his
condition did not improve; the patient rapidly became hypo-
tensive and his urine volume and platelet count decreased and
condition worsened to multiple organ failure. He died on the
eighth day of hospitalization. Postmortem blood culture re-

vealed GAS 4 days after death.

3. Suspected STSS Case 3

In 2024, a 5-year-old girl with no underlying medical con-
ditions and a history of vaccination for chickenpox and influ-
enza in June 2020 and November 2023, respectively, was sus-
pected of having STSS. Two days after the onset of a fever, the
patient visited a local medical institution and received a rapid
influenza antigen test, which led to the diagnosis of influenza
A; she was administered Tamiflu. However, because the symp-
toms did not alleviate and fever and respiratory symptoms per-
sisted, along with symptoms of weakening and cyanosis, the
patient was transferred to the emergency room of a tertiary
general hospital the following day. At the time of admission to
the emergency room, the patient had symptoms of tachycardia,
hypotension, a generalized rash, and decreased consciousness.
Blood test results were as follows and raised the suspicion of

severe sepsis: CRP, 36.31 mg/dl; procalcitonin, 85.14 ng/ml;
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ferritin, >16,500 ng/ml, and creatine kinase-MB, 115.6 ng/
ml. One hour after admission, the patient was transferred to
the pediatric intensive care unit; however, a high fever of over
39°C, hypotension (74/46 mmHg), and respiratory distress
persisted. Four hours after admission, the patient died from
septic shock-induced multiple organ failure. Blood culture re-

sults identified GAS 6 days after death.

Conclusion

Although STSS is not designated as a legally notifiable in-
fectious disease in the ROK, scarlet fever, which can develop
due to infection with the same pathogens, GAS, has been desig-
nated as a class 2 notifiable infectious disease since 1954 and is
under surveillance. The Acute Respiratory Infection Network
(AriNet) project investigates GAS prevalence and characteris-
tics among patients with acute respiratory infections who visit
sample healthcare institutions.

In 2023, there were 810 suspected and confirmed cases
of scarlet fever in the ROK (1.58 per 100,000 population).
Although there was a slight increase in cases following the
COVID-19 pandemic, the incidence was significantly low-

er than that in the pre-pandemic years, with 15,777 cases
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reported in 2018 and 7,562 in 2019. In addition, surveillance
of GAS through AriNet did not confirm an increase (Figure 1).

Although there are no diagnostic reporting criteria for
STSS in the ROK, three cases were classified as those of sus-
pected STSS among patients with scarlet fever patients since
2000, based on the criteria established by the US CDC [10]. In
all three cases, the patients showed sudden hypotension along
with symptoms such as renal dysfunction, respiratory distress,
coagulopathy, and multiple organ failure. Blood cultures con-
firmed GAS infection in all cases.

In particular, the third suspected case of STSS involved
concurrent infection with the influenza virus and GAS. While
detailed findings regarding the impact of concurrent influenza
and GAS infection have not been revealed [12], various studies
reported that concurrent infection with iGAS following influ-
enza or chickenpox can increase the incidence of STSS and the
associated fatality rates [3]. In the USA, a 7-year-old girl was
diagnosed with STSS after developing influenza and iGAS in-
fection. She was discharged to a rehabilitation facility after be-
ing treated with broad-spectrum antibiotics and venoarterial
extracorporeal membrane oxygenation [13]. Therefore, the US
CDC recommends vaccinations against chickenpox and influ-
enza according to the vaccination schedule to reduce the risk of
2022 2023

2021 2024

0 T T T T T : T T :

1 8 152229364350 5 121926334047 2 9 1623303744516 132027344148 3 10172431384552 6 132027344148 3 10172431384552

Week

Figure 1. Scarlet fever suspected and confirmed cases per week in the last 7 years in the Republic of Korea (2018-2024) (March

30, 2024)
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iGAS infection [3,14].

This report holds significance in that it describes a retro-
spective analysis of cases with severe conditions, complications,
or fatality among patients with scarlet fever reported since
2000 and categorizes and summarizes three suspected cases of
STSS. However, since STSS is not designated as a legally noti-
fiable infectious disease in the ROK, it is difficult to elucidate
the pattern of STSS occurrence and the overall characteristics
of patients with STSS in the ROK. Additionally, because of the
retrospective nature of the analysis, it was limited to the collec-
tion of samples of the cases for emm genotyping and genetic
analysis. However, given the rarity of reported cases of STSS in
the ROK, the aim of this work was to provide healthcare pro-
fessionals with valuable information by sharing the clinical and
epidemiological characteristics of suspected STSS cases in the
ROK.

In the future, the KDCA will continue to monitor changes
in the incidence pattern of GAS infections in the ROK, conduct
comprehensive surveillance, including that for changes in an-
tibiotic resistance rates and changes in the emm genotype, and
strengthen surveillance of STSS by establishing a surveillance

system for iGAS infections.
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Establishment and Operation of the Pre—questionnaire Systems for
Quarantine Information (Q—CODE)

Cheong-Su Kim*, Seung—-Hyuk Kim, Jae—Kyee Shin

Division of Quarantine Policy, Department of Infectious Disease Emergency Preparedness and Response,
Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

The Korea Disease Control and Prevention Agency conducts quarantine inspections of individuals entering the Republic of
Korea (ROK) who have visited quarantine inspection areas or strict quarantine inspection areas—designated by quarantine
law Article 12-2 duty to report and measures, etc. Inspections are viewed as necessary for addressing the risk of infectious
diseases occurring overseas and preventing their domestic influx. Upon arrival, an individual is required to submit a health
declaration form with their name, passport number, address in the ROK, contact information, and symptoms (if any) for the
quarantine inspection. To prevent the spread of coronavirus disease 2019 (COVID-19) outbreaks, beginning July 1, 2020,
the entire world was designated as a quarantine inspection areas As a result, all individuals entering the ROK are required to
submit certain documents, such as a health declaration form, travel record declaration, certificate of immunization, COVID-19
medical certification, and quarantine exemption application, to quarantine officials. As the number of individuals subjected to
quarantine has increased, the waiting time for a quarantine inspection upon entry has also increased. To efficiently address the
confusion among incoming travelers due to the complex quarantine procedures, the pre-questionnaire systems for quarantine

information (hereafter, Q-CODE) has been introduced.

Key words: Pre-questionnaire systems for quarantine information (Q-CODE); Electronic quarantine; Quarantine inspection

required area; Health declaration form

*Corresponding author: Cheong-Su Kim, Tel: +82-43-719-9216, E-mail: kimcs1202@korea.kr

Introduction

The Korea Disease Control and Prevention Agency
(KDCA) conducts quarantine inspections in accordance with
the Quarantine Act based on health declaration form submit-
ted by individuals entering the Republic of Korea (ROK) af-

ter visiting quarantine inspection areas (regions outside the

1010

country with the potential for domestic transmission of infec-
tious diseases). The importance of quarantine measures for in-
coming travelers has been emphasized by the coronavirus dis-
ease 2019 (COVID-19) pandemic. Many countries worldwide
are making significant efforts to verify the health status of trav-
elers from abroad, starting from the entry stage, to prevent the

importation and spread of COVID-19.
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Key messages
(D What is known previously?

If you enter the Republic of Korea after visiting quaran-
tine inspection areas, you must complete a health decla-
ration form and submit it to the quarantine officer.

(@ What new information is presented?

Using the pre-questionnaire systems for quarantine in-
formation (Q-CODE), the quarantine investigation can
be conveniently completed without submitting a health
declaration form (a paper document).

(® What are implications?

The Q-CODE enables not only enhanced convenience
for incoming travelers but also the establishment of sys-
tematic immigration management through efficient
quarantine procedures.

Accordingly, the KDCA has established and operates an
electronic quarantine system utilizing the quarantine informa-
tion system at all national ports and airports to promptly iden-
tify individuals who are infected or suspected to be infected as
well as transportations at risk of contamination, in accordance
with Article 29-2 (Establishment and Operation of Quarantine
Information System) of the Quarantine Act. Furthermore, the
Quarantine Act was revised on January 23, 2024, to clarify
the basis for Q-CODE by requesting travelers and the head of
transportation to submit the necessary documents through the
quarantine information system to conduct a quarantine inves-
tigation in accordance with Article 12 of the Quarantine Act.
In this paper, we would like to introduce Q-CODE, which has

been in operation since March 21, 2022.

www.phwr.org Vol 17, No 23, 2024

Main Body

To prevent the importation and spread of infectious dis-
eases originating overseas, the KDCA conducts quarantine in-
spections based on health declaration form containing infor-
mation such as name, passport number, address in the ROK,
contact information, and presence of symptoms, which are
filled by individuals entering the ROK after visiting areas des-
ignated as quarantine inspection areas or strict quarantine in-
spection areas owing to the risk of infectious disease outbreaks
abroad, in accordance with Article 12-2 (duty to report and
measures, etc.) of the Quarantine Act. The information in the
health declaration form plays a crucial role in preventing the
domestic spread of infectious diseases from overseas, as it aids
in determining the presence of travelers. With the surge in the
number of individuals subject to quarantine measures due to
the COVID-19 pandemic, the KDCA has implemented the
Q-CODE by establishing electronic quarantine infrastructure
at all national ports and airports to facilitate efficient quaran-

tine operations.

1. Necessity of Establishing Pre—questionnaire
Systems for Quarantine Information
(Quarantine-COVID-19 Defense, Q-CODE)
Every country worldwide has been designated as quar-

antine inspection areas since July 1, 2020, owing to the

COVID-19 pandemic. Consequently, all individuals entering

the ROK were required to submit documents such as a health

declaration form, travel record declaration, certificate of im-

munization, COVID-19 medical certification, and quarantine

exemption application to quarantine officials (Figure 1).

In addition, the 253% increase in the number of individuals
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Figure 1. Health declaration form

subject to quarantine measures—from 3,462,451 in 2021 to
12,212,452 in 2022—caused a surge in the time required for
the quarantine inspections of incoming travelers. This increase
also led to a rise in the manual input of quarantine information
for coordination with local public health centers [1]. To tackle
these challenges, the KDCA considered implementing an elec-
tronic quarantine system to efficiently conduct quarantine in-
spections by digitizing quarantine information, thus progress-
ing from the traditional paper-based documentation method.
Consequently, operation of the Q-CODE system commenced

at Incheon Airport on March 21, 2022.

1012

Travelers from abroad can obtain a QR code by submitting
personal information, entry and stay information, health sta-
tus information, and relevant documents to the Q-CODE por-
tal three days prior to entering the ROK. As the obtained QR
code is equivalent to the health declaration form it eliminates
the need for travelers to submit paper documents to quaran-
tine officials for verification. Instead, they can quickly and con-
veniently complete the quarantine inspection by scanning the
QR code issued in advance. In addition, the information of in-
coming travelers that is scanned upon arrival is automatically
linked to the COVID-19 Information Management System
(currently known as the “Integrated Quarantine Information
System”), which supports local governments in managing

COVID-19 infections.

2. Response to COVID-19 Emergency Crisis
through the Pre—questionnaire Systems for
Quarantine Information (Q—CODE)

In response to the sharp increase in COVID-19 cases with-
in China following the relaxation of quarantine measures (for
example, the Chinese government ceased the Zero COVID
policy in December 2022), the KDCA implemented strength-
ened quarantine measures for travelers from China in January
2023. These measures included temporary visa restrictions
for travelers from China, limitations on increasing flights from
China, mandatory submission of a COVID-19 medical certi-
fication before entry, and a COVID-19 test within one day of
arrival. According to these measures, from January 2, 2023,
to February 28, 2023, travelers coming from China were re-
quired to register their COVID-19 test results in the Q-CODE
system upon entry. Consequently, during that period, 88,757

individuals registered their test results (86,145 negative and

www.phwr.org Vol 17, No 23, 2024
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2,612 positive) in the Q-CODE system for management. The
local governments promptly received the information, which
included the post-entry test results, stay addresses, and contact
details of incoming travelers from China, and it enabled effi-

cient management of these individuals (Table 1, Figure 2).

3. Expansion of the Infrastructure of

the Pre—questionnaire Systems for Quarantine

Information (Q—CODE)

In 2022, electronic quarantine infrastructure and Q-CODE
operation were expanded from Incheon Airport to seven other
international airports nationwide, including Gimhae Airport,
Daegu Airport, Jeju Airport, Gimpo Airport, Muan Airport,
Cheongju Airport, and Yangyang Airport. Hence, travelers
from overseas could utilize the Q-CODE system upon arrival at
any airport throughout the country. Furthermore, an addition-

al feature was added to the Q-CODE system to enable travelers

to register their post-entry test results. This eliminated the need
for local public health centers to conduct post-entry test man-
agement via phone. Instead, they could check the registered
test results on the Q-CODE system and encourage individuals
who had not yet registered their results to undergo testing and
register them, which supported the efficient monitoring of in-
coming overseas travelers [2]. In 2023, the electronic quaran-
tine infrastructure was expanded to seven port quarantine sta-
tions in Busan, Donghae (including Sokcho), Gunsan, Incheon,
Pyeongtaek, Jeju, and Yeosu to prepare for the increasing de-
mand for passenger ship arrivals. Additionally, the Quarantine
Act was partially revised on January 23, 2024, to secure a legal
basis for Q-CODE so that the documents required for quar-
antine investigation could be submitted through the quaran-
tine information system in accordance with Article 12 of the
Quarantine Act.

Consequently, the quarantine procedures for overseas

Table 1. Coronavirus disease 2019 test result for incoming travelers from China (2023.1.2-2.28)
Classifi=  Accumu= 4 5 45 18914 115-1.21 1.22-1.28 1.29-24 25211 212218 219-2.25 2.26-2.28
cation lation
Tester 88,757 6,372 9,538 12,412 7,360 9,458 10,848 12,892 14,227 5,650
Positive 2,612 1,171 570 362 147 104 78 75 67 38
Positive rate 2.9 18.4 6.0 2.9 2.0 1.1 0.7 0.6 0.5 0.7
Unit: person, %.
15,000 Bl Tester [ Positve — Positive rate 20
12,500
— F15
S 10,000 - 2,
Q =
[0 <
£ 7,500 A -10 2
o &
7] | —
R 5,000 . §
2,500
0+ -0
m’\ﬁ PO AN S TS . .4
N N .\'.\b \‘.ﬂ' NG ° q;(l/ ,1,’.\% ,L‘)S" Figure 2. Current status of inspec-
Week tion of arrivals from China in 2023
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travelers at airport and port quarantine stations across the
country were converted from a paper document collection
method to an electronic quarantine system using Q-CODE,
and difficulties such as administrative burden and traveler in-
convenience related to quarantine document collection were

minimized.

4. Quarantine Management of Incoming Travelers
through the Pre—questionnaire Systems for
Quarantine Information (Q—CODE)

In total, 10,661,050 travelers used Q-CODE between
2022 and 2023 (Figure 3) [1]. In terms of the utilization rate
of the Q-CODE system by year, out of a total of 8,095,440 in-
dividuals, 4,988,024 (61.6%) utilized it in 2022. Before the
Q-CODE system was introduced, quarantine officers spent
a considerable amount of time (from 2 to 4 minutes and 30
seconds) conducting quarantine inspections by verifying de-
parture information and submitting documents. However,
since 2022, the Q-CODE system automatically categorizes
the departure information, submitted documents, and isola-

tion status of incoming travelers. This has significantly reduced

[ Quarantine subject
Il Q-CODE user
— Q-CODE use rate

20,000,000 - - 70
c

g - 60 o
g 15,000,000 L 50 '8
B s)
L 0 7
i 10,000,000 - N 50 &
£ o
= L )
§ 5,000,000 l 20 5
g F10
¢

0 . 0
2022 (3.21.-) 2023

Figure 3. Current status of Q-CODE utilization by arrivals
Q-CODE=pre-questionnaire systems for quarantine information.
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the average quarantine inspection time by approximately two-
thirds to an average of 45 seconds, thus expediting the quaran-
tine inspection process [3].

According to an opinion poll on overseas infectious dis-
ease and quarantine systems that was conducted in November
2023 among 1,000 adults aged 20-59 who had traveled
abroad within the past year, 76.8% of the 505 respondents
who had experience using the Q-CODE system expressed sat-
isfaction with its use. This indicates a positive satisfaction rate
with the Q-CODE electronic quarantine system [4].

However, the Q-CODE utilization rate was 30.3%
(5,673,026 out of 18,698,304) in 2023. Apparently, the de-
crease in the crisis level of the COVID-19 pandemic and the
relaxation of quarantine measures for incoming travelers (such
as the submission of a negative COVID-19 test before entry,
mandatory COVID-19 testing after arrival, and verification
of vaccination history) have influenced the utilization rate of
the Q-CODE system. We plan to continuously improve the
Q-CODE system by identifying and addressing user needs and

satisfaction levels.

5. Greater Convenience of the Pre—questionnaire
Systems for Quarantine Information (Q—CODE)
To obtain a QR code from the existing Q-CODE portal,

users had to go through a total of 8 steps: 1) Agreeing to the

terms and conditions, 2) Entering passport number and email
address, 3) Inputting passport information, 4) Providing en-
try and stay information, 5) Inputting quarantine information,

6) Providing health status information, 7) Confirming entered

information, and 8) Issuing the QR code. The KDCA imple-

mented an improvement project by actively reflecting the users’

opinions that the existing website required too many items
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<Existing Q-CODE website entry procedure (step 8)>

Step 01 Step 02 Step 03 Step 04
Agreement on Enter Enter
terms and —> | Enteremail |—» passport — | immigration
conditions information information
Step 05 Step 06 Step 07 Step 08
Enter .
. Enter health Check input Issuance of
Quarantine | —» status | informaton || QR code
information

<Improved Q-CODE website entry procedure (step 3)>

Step 01 Step 02 Step 03
Enter personal
Agreement on . ! A )
immigration, Issuance of
:g:&?ﬁizg | health status | QR code
information

Figure 4. Improvement of Q-CODE
websites
Q-CODE=pre-questionnaire systems

for quarantine information.

to issue a QR code and greater convenience was needed. The
improvements include significant enhancements to user con-
venience, such as removing unnecessary guidance messages,
clarifying the entire agreement acceptance section, eliminat-
ing duplicate input fields for passport numbers and contact
information, changing the input of email address to optional,
and simplifying input pages. As of January 2, 2024, with the
improved Q-CODE portal, travelers at both airport and port
arrivals can conveniently use the Q-CODE system from any-

where in the country (Figures 4, 5) [5].

Conclusion

With the recent decline in the COVID-19 pandemic and
the gradual return to normal life, the number of travelers has
increased. However, concerns remain about the potential do-
mestic spread of new and variant infectious diseases (severe
acute respiratory syndrome, Middle East respiratory syn-
drome, COVID-19, Mpox, etc.). The cycle of infectious disease

outbreaks is also accelerating. Therefore, it is crucial to be fully
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prepared for unforeseen new and variant infectious diseases,
such as Disease X, in the future.

During the COVID-19 pandemic, the operation of the
Q-CODE system in the ROK allowed for the efficient perfor-
mance of quarantine tasks, facilitated organized management
of incoming travelers, and enhanced user convenience. In
other countries such as Japan and Singapore, there is a trend
toward establishing digital platforms to streamline entry pro-
cedures and enhance convenience using “Visit Japan” and “SG
Arrival Card,” respectively (Ministry of Justice, customs, quar-
antine, etc.) [6,7].

In line with the global trend of developing digital plat-
forms, the KDCA will strive to make the quarantine inspection
process more convenient and efficient for incoming travel-
ers by implementing projects such as the introduction of au-
tomatic quarantine inspection booths at Gimhae Airport [8].
Furthermore, we will continue to operate the Q-CODE system
to ensure the effective quarantine investigation of incoming
travelers and rapid epidemiological investigation to prevent the
introduction and spread of new and variant infectious diseases

in the country.
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QuickStats

Occurrence of Drowning Accident

From 2018 to 2022, the number of patients who visited the emergency room of 23 participating hospitals that joined the
Emergency Department In-depth Injury Survey due to drowning accident was 685, with 496 men (72.4%), and 189 women
(27.6%) (Figure 1). By age group, the occurrence of children under the age of 9 was more frequent (30.2% of total cases), and
increased after 50s. The proportion of death was 21.2%, and that of group of 70 years old and over was 40.3%.

A _ B _
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Figure 1. Occurrences of drowning accident in Emergency Department In-depth Injury Survey, 2018-2022

(A) Occurrences of drowning accident by sex and age group. (B) Mortalities of drowning accident by age group.

*Source: Emergency Department In-depth Injury Survey, from 2018 to 2022.

¥Subjects: Patients induced by drowning accident excepted self harm, suicide, violence, homicide, etc.

" Attention: Emergency Department In-depth Injury Survey has been conducted in the emergency departments of 23 institutions, of which data

could not represent the nation-wide occurrences.
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The drowning accident occurred mainly in outdoors including seas, rivers, etc (51.5%), while the cases were highly oc-

curred in July and August (Figure 2).
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Etc&unknown 3.2%
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Figure 2. Occurrences of drowning accident by place and month in Emergency Department In-depth Injury Survey, 2018-2022
*Source: Emergency Department In-depth Injury Survey, from 2018 to 2022.
Subjects: Patients induced by drowning accident excepted self harm, suicide, violence, homicide, etc.

TAttention: Emergency Department In-depth Injury Survey has been conducted in the emergency departments of 23 institutions, of which data

could not represent the nation-wide occurrences.

[Reference] Emergency Department In-depth Injury Survey (EDIIS)
° EDIIS was introduced for 5 hospitals in 2006, which has been conducted in the emergency departments of 23 institutions

since 2015.

°In order to provide the evidence for supporting injury prevention and control, EDIIS has produced the statistics such as injury

occurrence mechanism, general characteristics of accidents, status of patients, and so on.

Reported by: Division of Injury Prevention Policy, Department of Health Hazard Response, Korea Disease Control and Prevention
Agency
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