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- 4 BANL, VAR D A AE A0S B A7 B4 e B :
0% 14 S, 557 8 5 1,500 o1 e AL R 92 dow 20234 126
= & A e 4 005“‘0]‘:]'(2023 10. 17. 71%). Ad 1097t 3= H =
M AT E 9 LHAAE FATHAT, DY 2 2AEHCase Report Form) EE5, 1917 /1 2.5 2014 298l A2

B23 9 A P8 5 AT ol vigo R CF 29 BAA BeRAe) B8 5T kA 2AE v Aol

A =2 o, wd oF 1009+ Hol] = AA= L, Wi oF 405

CYH 7t vho]2 A(hepatitis C virus, HCV)= Z2H]H}o] = FAVIE FRcke AUFAL s -8R BdEAl &

& 23WFlaviviridae family)Q] s|utAlto]& A% (Hepacivirus & 227]7] AHE 59 EAui7izido s Aut= ] 2 Uyt

genus)©ll 5= RNA Hio|#{A g F2 FoA3} Hds 53] 2191 0.6-0.8%7 A Holde Aoz FH 2,31,
].

aesol B BAS YUH, WANE, TAEL B HOVE B FRY SAAA ool EAST 34 &
< fFdote F8 YRle g B 119 Hio| 2 A(hepatitis B vi- L7h of9- dheba $o] HAEo] wom, gk 7l Qb A=
rus)of| o]0} THg HATS d 07 = 8 A= A 9l Aoz tE Hio|g A Ho|FE0o] FAlo EAst= 54
o}, A X7 7]5-(World Health Organization, WHO) Z3E0]| o] 9Jo] HCV Ho] A& TrE7] o8]y @A 7HA] o5 =

=, A AAF .z oF 5 fgo] v HCVel 4% o Alo] A=A gt 1oy A=A =A A4 24-8A (direct
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Hepatitis C virus (HCV)i= RNA HPO|H AR 4 CE 7t
AL AA 50-80%= T CF HEOE o|PgEH, 1 F
20-30%= Mo E A HY o]F M} AA AR
Yoz ofojxitt.

@ M=Z0| €A & Eg2?

2007956 20234 99 3097H4] 3.9647 F 2,753%
(69.5%)2 FTE = A7 3 W% C¥ 749 o
P A 2g W Fo| itk shAT CY B ABSH:
o Aol 74% A
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A, 245 $18el 59%, 7t 2
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HCV 49e Futold2aqA A2 A fhy-s exgc,
7130% 9 AR7} o2 e HOV 7 E44F 27} A14l9] o

o 9 e o] Waste] FAARAN FEoR £Y
o] 241500} gt
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antiviral agent, DAA) 7l'Zol wet 20164 = == o,
8-12F ARE 95% °]4F9] LA &S Hlrt,
WHOOJ A= o] 2]3t 945t A5 A9 /e A7 FAE&
v o2 20309714 80%2] AAAE X, 80% olF= A
Foto] Hholg A HhE EASHTh L Adstglon, ¢y
gl npok ARER} Z/HER wAdR)), ZAAA Y 7 o
g FoF, F7HA v Agtoz 27|9o] oy 5o
2 Qlsf -] HCV #¢ #e]of st a5t7F A &=L |l
[4].
SUoIAE ATE 759 Fa/go] A7 ef5] Ay
2% HCV 9= tid o2 t7|a A4
FEoto] =i C3 A9 A9 A a7} A A 2l
£ qtgote] g o 2 (@S, A714 9% 5 Ayl
ATt o] Sof4= 2007
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200798H 471 7]} O & HCV ZTE7Z} AIZEoH
AR A= 107] Yoz FAH = HCV ZZEE F=
4 goto] T AR E E Q1A FHES S5k
Tk 184 oJ4F 4<%l % anti-HCV 44 £ HCV RNA ¥4
ol g} F ATA FojAs di e g vWid 554 5 1,500
g o]A} GX& BA o7 FQrt B dAFoAE

A5 521 B o)

7| RANE

2) 8t HCVRZSE 7% U 2Y
A=) 1071 9=

e 2 ARAAS At A¥EEd SR A
2YFATTHNA FHote] ATE A7 AP Folth 4
o Y2 T2 E A7 ALA HAAE Hel HCV &
A A(anti-HCV FA| F4Ah)el Arditel g2l ek Al
HE 59 715 TAAE Wob iRz S5, At
oA BE3HE 2ANR E2AN} A4S B 94 - 9
A A=E FA%H. B9 2013490 759 HCV S E <
Al e SEAA wet dAHAE 45

E5HO A FAHSZ AFRIHo). 7
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HBV DNA %A

AFP, PIVKA 1I, TSH, free T4

23t
Fibroscan FA}

s R

A7t 2 B8

A Q7skd 4Y ZBEID, B, AWEY, 34, % 2E4Y 5

A7 B9, 8% (59, 7Y 5

A 5 A ARARIY, %, PS5

= S5/ GA A/ SR AR 9 AR - CF 1, RS, D)

CERR S, 2] BY 8, A, A%, vobEAL 4244, 2] 5 HOY B ARR
EN L]

Ak AAAZ, 55 A A9, A9Y, TLE 58 R

] A el%, A 0] B YA 1S4, FE 2§ iR 5
AAAZ B IgAA

AR 7, 254

Anti-HCV, HCV RNA, HCV genotype, HAV IgG, HIV, HBsAg, anti-HBc, HBV DNA 734,

&, HBV ulo[3aA] & ol F

WBC, hemoglobin, platelet, ANC, cholesterol, GGT/upper normal limit, protein, TG, albumin,
HDL cholesterol, globulin, LDL cholesterol, total bilirubin, FBS, ALP, BUN, AST, Cr, ALT,
ALP/AST ratio, ALP/upper normal limit, ALP/ALT ratio, GGT, HbA1C, prothrombin time,

B2 24 &4, Child-Pugh score, MELD score
AFgxn, ArAHus s QAW 25

ERE WA A o,
BT GYAN OB, B, AWIR, Akad, 27
ESER,

7t 22 HAL A of B A3 AL lobular activity, fibrosis stage, 7HgH 2 7L} of B, 22 H AL

Fibroscan Al A3 o] & liver stiffness

HCV=hepatitis C virus; HAV IgG=hepatitis A virus immunoglobulin G; HBsAg=hepatitis B surface antigen; HBc=hepatitis B core antibody;
HBV=hepatitis B virus; WBC=white blood cell; ANC=absolute neutrophil count; GGT=gamma glutamyl transferase; TG=triglyceride; HDL=high
density lipoprotein; LDL=low density lipoprotein; FBS=fetal bovine serum; ALP=alanine aminotransferase; BUN=blood urea nitrogen;
AST=aspartate aminotransferase; Cr=creatinine; ALT=alanine aminotransferase; HbA1C=hemoglobin Alc; AFP=alpha-fetoprotein; PIVKA
II=protein induced by vitamine K antagonist-1I; TSH=thyroid stimulating hormone; free T4=free thyroxine; MELD=end-stage liver disease.

www.phwr.org Vol 17, No 35, 2024

1467


http://www.phwr.org
http://is1.kdca.go.kr/)

I Public Health Weekly Repo: ’\

A AR, A, FOHY, FERY S AR o ol A
Fol Folsha] ok Adold Agsks Aol T E

st o]9Jo] AP, &9] 3] 59 AT AT A=
=5 qejeich &
HCV Z2E G5 &5 53 A8 A5 AI A 9
q4g FAS o
= database (DB) AH&A} 9] AS =Hoto] A& 02 HATH
t}. 20234 8SYHE AA7HA| C
< A&t agskal ol

AA FHE(EH)S = FEuet A s, 13
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rir
oM,

ase Report Form version 4.1

tube] 7t 8 ml¥ & 27HE AES
A A Algt " A2 HA|(plasma, serum, pe-
ripheral blood mononuclear cell [PBMC])Z AZt=] o] 20071
TR 710z Ay SHEAATE STARA
=AY o #eE 2% 2 ALY AgAAS A2

w20H20139 +5).

2 I3 E doig2 Holg 2 B Age S5 24
W 3 s W, doly S8 Az 445 A=
3= HCV I3 E ¢
9 dlold F4F = A 3EA R FELT. 194, A=

1468

FH A G FEAHYRA A AL/ /RS, e
YASKHZER A2, 74, B, B3 RAA 9 181 2

oA, AR S A FAREEA ZUEHY, 2ARE B,
DB 2% #2: 397, A5 3 & dA A9 FHu=
AARAA, AHRAL, 716 - 5P B #23E AR °]
SAF v o pgEo] ot AFAE HAE ARE &
HHo7 &S & s FAAYA, B 9 A AR
o]-&A A E ATk,
317] 93l DB A28 1EoE 5t E3F 200795
E 20219 12€ 314714
E 55 7]%0] 24 &= dAE ALt 3,710 9] wlolH
of thell =3 SAAFANEE) 7gste] 7 HjLE

e 752 A

A%H 0 AYH ZAFEL W

IS E 55 Y4 5 HCV Z%

2007493E 202349 10€ 31
+4,01570]1, §A TEA = 2,141780]H 4h&4 F2
E253.1%4, A, AEEs 9 ALt RS A Qs A
4 FHE2 70.0%01th. 20239 10€¥€ 319704 #34E =
AR (Z19E, ¥HE, SE)= § A7 B9 37,31040] =3
=9l 202390l 718ERAA 1364, 2,04279] HHEX
A7F £E0] F 2,178%00] A=A A FHE 5
A A2 Y 712 W 623704 =PEH. E FSEY
AA fEHE FEAA FEEUE 20139ERH 71EL7}
A19] oF 10W 9] A+7|7t Bt & 198,967 vials, PBMC

WA & 4 55 5
Z

_4

_4

A

-~

o,

103,415 vials, 20235 E= serum®] ESH 4,045 vials7}
3= 0] F 306,427 vials7t B3 - #E]E 1 Q).

E 4=}
A I3 E 584 F 20238 9€
Aest AINFE 2), 2007955 AA7A]

4 717k ALesto]

302971419 A=E
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B (%)
2 =N
=N O K} HH
FAZE 55 A AHAD
18-29 34 (1.7) 32 (1.6) 66 (1.7)
30-39 108 (5.4) 125 (6.4) 233 (5.9)
40-49 372 (18.7) 248 (12.6) 620 (15.6)
50-59 566 (28.4) 591 (30.0) 1,157 (29.2)
60-69 525 (26.3) 535 (27.2) 1,060 (26.7)
70-79 332 (16.6) 352 (17.9) 684 (17.3)
>80 58 (2.9) 86 (4.4) 144 (3.6)
AR
=¥ 440 (22.1) 588 (29.9) 1,028 (25.9)
FAP)o) A of i 132 (6.6) 83 (4.2) 215 (5.4)
=3 1,536 (77.0) 1,691 (85.9) 3,227 (81.4)
EAEH 24 5) 297 (14.9) 1,219 (61.9) 1,516 (38.2)
ol E= A& D) 124 (6.2) 1,190 (60.4) 1,314 (33.2)
opORFA} 164 (8.2) 34 (1.7) 198 (5.0)
FHAIA 275 (13.8) 67 (3.4) 342 (8.6)
& A AHd
34 Cc3 144 57 (2.9) 65 (3.3) 122 (3.1)
A 37 (1.9) 46 (2.3) 83 (2.1)
Pl or: I o 1,268 (63.6) 1,416 (71.9) 2,684 (67.7)
g g 279 (14.0) 267 (13.6) 546 (13.8)
H]-tj A4 74 52 (2.6) 59 (3.0) 111 (2.8)
P B 302 (15.1) 115 (5.8) 417 (10.5)
Zkol 4] 5|2} 0 (0.0) 1(0.1) 1(0.0)
55 A FHtol2A A5 AH
5E A ARFE 153 (7.7) 143 (7.3) 296 (7.5)
5 A & JP F 444 (22.3) 471 (23.9) 915 (23.1)
e F gls 1,398 (70.1) 1,355 (68.8) 2,753 (69.5)

HCV=hepatitis C virus.

YHA ZZE 52X F 202349 99 3097HA] tharAr =g Y

o
TES

% 75 92 Y 19

Aol =5kl Aafa] g2 &4k

AW 23599 At 525D

T}, 3= HCV Z3E 53EA= &

o 200749 1982
2 AZeto] 20234 3,964%S ez <

E 55 94 184] UIT 33 UL 9 OF 192 A

eJsto] F 3,964

fdes 248 FHSHATHIE 1, 2).

HOV $47 24 A3t fuAde 1697 23

(40/112), 47.8% (54/112)& oz &2

ek BARAY ATSE B4 B4 2w, BF A

www.phwr.org Vol 17, No 35, 2024

L 58441013 FA}F 57.8411(1,9959, 50.3%), oA+ 59.1A4]
(1,9699, 49.7%)Ac}. T 2% 50to] 714 @o] BExs}

AL, AEa Adglo] A9

7kt 60t} o] %

3710l wet 2%

B 7asis 2490

BHRA 571

AADRF 24 23, 770 HAJRHEE, FAO 2

2]

o

3

HSL

H1
oM,
o

LA, BAL Tol, uepaL,

ot SEe AN 3,662

22A14) % % 7

o HA ARl

92.4%= UEIH. 77HA fEAAt T A Alee 7MY Bol
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2023.09.30 GI0|Ef 7|
S HCV Z3E S22t

n=3,968Y
A2 ARt (n=
o 325 25 i s o (1=3)
- Ee 92 9 & (n=1)

Z|E 2 et
n=3,964
(At 1,995%, 50.3%,
{2} 1,969, 49.7%)

s saeuy | | Asormy | | Mesoue || iy
(699%) (714%) (2132) (2013) (749%

=3
Of
[

8l s szt adtse AZhS A st
) (587%) (6333) (843) (36%) (52%)

1. AR 385=(2023. 9. 30. 71%)
HCV=hepatitis C virus.

3I2 HCV 23 E 97 =& SE314 (2023.9.30 7|X)

. §+=F hepatitis C virus (HCV)
AT+ 4 524 5

A FEHoH, BAEY #4 5), "o H & 2(7.5%), AR F(23.1%)°] Hl3) A2 3 gitk= SHo|
A& 5) 5 «2& YA 49 Rl=r =0k 9449 4 69.5%= 7 Wk

T A A&(1,5369, 77.0%), (440, 22.1%), <4297

B, 14.9%) <02 AU AY ¥lert &9k1, oo A (3) = HCV LZE i Ak 2 (=2

S A A1&(1,6917, 85.9%), ®A(1,219%, 61.9%), 1ol FITE 55 FA AdgL HF BANGA 3,9647

(1,190, 60.4%) =22 A F& R=7F =30 99 W CH A67.7%)°1 7 ki, Wdd
A F opefEAret A ] 4 of Rt Bl EAte] 73 (13.8%), ZAIZ}(10.5%) 2% et vrolf A A= 4
9 RI=7F 27 4,880, 4,180 =A 24 AT B 24 Azk= 200795FE 202349 9¥€ 3097HA] Futol

S5 A FHeIEA AR AHE 24T 23 AR § AAE T2 FHo[HAA(DAA) AHEATE 67.6%% T DAA
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2 o WolekE A8 A 1,649 ARE-4E v
3} Ag0] garglo] 50Tl DAA AH§ M7 74 7
=9ic.
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M

@) &= HCV ZZE 22 dAA

HE BAYAA 3,964 F T2 QAR = 1,835
F(46.3%) 0.2 4o B2 ISE FAX ¥l A
£ 1,995% F 95978(48.1%), AA& 1,969% 5 876
(44.5%)°10t. ZTE FZ2 AU F(28.2%), A
(8.9%), ARAF(4.3%) +=2& UEKTh ZTE F2 Ul
o8 Ao R SEH 3519 T APGYRle] HAIE 33799
APl W Ax} 7here] o] 1637H(48.7%) 2.2 7H
POkl Hg 527(15.4%)7 71EF 519(15.1%) o2 4]

= ATt

58

St F= Ao g82
of ZAE A
HCV 8 HE4=E mosto CH 1t3
A8 HE 5IHd A5 EWE U CF 7Hd AEAA 4

o BaKo] oyl et 20229 HE B4
Ao Fif FAG vloF ALgAe] CF 71

A AT AT E Yok UTh FALE vl AH8AY
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L A7 A3E B9 CF 0 ARt FNALPY VoIS
AT TANEE vhASET £ ATE B F €7 19

o 4EAR 9, AzA) B2 A, g @ Mt
S9e 98] BEs| A7 AW Folut.

B d7E Hov 7499l @st @ 9d Aug A7

< 283 HCV

FAAA L2 Po =

o @AM A E IR 2 A s
A+ ZAokE =] fote], =dF
YBHE B A FHE 7S F4 FolH 4" o]
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Health, Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

The Korea hepatitis C virus (HCV) cohort study is currently being developed to analyze the clinical and epidemiological
characteristics of patients infected with the HCV in the Republic of Korea through long-term follow-up, while also laying the
groundwork for further research. The study aims to maintain an actual follow-up rate of more than 70% for cohort participants
over a period exceeding 5 years and to ensure the total number of registered participants surpasses 1,500 by securing clinical
data and biological resources. In 2023, 126 new participants were registered, bringing the total cumulative number of enrollees
to 4,005 as of October 2023. Over the past decade, this cohort study has established an operating system for cohort-based
research, created standardized research methodologies and survey instruments (Case Report Form), and developed techniques

to standardize and validate data collected from multicenter cohorts. Building on these foundations, we aim to establish a

scientific basis that will inform policy decisions concerning the management of individuals infected with hepatitis C.
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Introduction

Hepatitis C virus (HCV) is an RNA virus that belongs to
the genus Hepacivirus (family, Flaviviridae). HCV is mainly
transmitted via blood and body fluids and causes acute/chron-
ic hepatitis. HCV is the second leading cause of chronic liver
disease after hepatitis B virus, which is the primary cause of
liver cirrhosis and hepatocellular carcinoma. According to the
World Health Organization (WHO), globally, an estimated 50

million people have chronic HCV infection; approximately 1

www.phwr.org Vol 17, No 35, 2024

million new infections and 400,000 deaths occur due to this
virus each year [1,2]. In the Republic of Korea (ROK), HCV
spreads as a blood-borne infection among intravenous drug
abusers who share needles and is caused by the use of unsteril-
ized medical devices, with an estimated 0.6-0.8% of the gen-
eral public being infected with this virus [2,3].

Many genotypes and subtypes of HCV exist. As HCV
can replicate very rapidly, this virus has a high mutation rate.
Moreover, as genetically different variants of the virus may

be present simultaneously within the same individual, the
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Key messages
(D What is known previously?

Hepatitis C virus (HCV) is an RNA virus that progresses
from acute to chronic hepatitis C in 50-80% of cases,
with 20-30% eventually developing cirrhosis and hepato-
cellular carcinoma, which can lead to death.

@ What new information is presented?

From 2007 to September 30, 2023, 2,753 out of 3,964
patients (69.5%) had never received antiviral treatment
for hepatitis C at the time of cohort enrollment. When
hepatitis C is treated, the risk of liver cancer and liver-
related death is reduced by 59% and 74%, respectively.

® What are implications?

HCV infection is mostly curable with antiviral treatment.
Given the challenges in diagnosing and treating HCV in-
fection early, national prevention and management strat-
egies are essential. Promoting the inclusion of hepatitis C
in national health checkups should be considered.

production of antibodies to defend against HCV is difficult. As
a result, prophylactic vaccines against this condition have not
yet been developed. With the development of a direct antiviral
agent (DAA) as a therapeutic agent for HCV and its introduc-
tion in the ROK in 2016, a cure rate >95% has been achieved
after 8—12 weeks of treatment.

Based on the development of such therapeutic and excel-
lent treatment outcomes, the WHO declared its goal to elimi-
nate viral hepatitis by diagnosing and treating more than 80%
of affected individuals by 2030. Nonetheless, the need for
HCYV infection control in the ROK is still ongoing owing to an
increase in the number of drug users (mostly minors), weak
infection control in correctional facilities, and difficulties asso-
ciated with its early detection due to HCV infection not being

included in national screening programs [4].

1474

To establish a cohort in the ROK [5], the Korea Disease
Control and Prevention Agency (KDCA) assembled a multi-
center prospective cohort of patients with HCV to identify the
risk factors of HCV infection and disease progression factors in
the ROK and clarify the basis of disease progression via stud-
ies on liver disease prevention, treatment, and long-term prog-
nosis. In the present study, we aim to present the details and
major achievements of the “Korea HCV cohort study,” a policy

research project that has been ongoing since 2007.

Methods

1. Study Methods
1) Korea HCV cohort

Assembly of the HCV cohort began in 2007 with four in-
stitutions. Currently, the Korea HCV cohort spans 10 hospitals
nationwide, where the clinical information of patients and test
samples are collected. This HCV cohort comprises anti-HCV-
positive or HCV RNA-positive patients aged 218 years. Of
note, an annual enrollment of at least 1,500 patients is expect-
ed for this study. Briefly, a questionnaire survey related to risk
factors has been used as the baseline survey; repeated surveys
have been conducted every 6 months to track the clinical prog-
ress of the enrolled patients. In accordance with the Personal
Information Protection Act, individuals are assigned a cohort
management number to ensure that the cohort study does not
contain personal identification and personally identifiable in-
formation, including resident registration number, name, and

telephone number.
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2) Establishment and operation of the Korea HCV
cohort

The cohort has been established and surveys are be-
ing conducted in collaboration with 10 medical institutions
across ROK (Seoul National University Bundang Hospital,
Soonchunhyang University Bucheon Hospital, Inje University
Busan Paik Hospital, Jeonbuk National University Hospital,
Chonnam National University Hwasun Hospital, ASAN
Medical Center, the Catholic University of Korea Seoul St.
Mary’s Hospital, Chungnam National University Hospital,
Ilsan Paik Hospital, and Keimyung University Daegu Dongsan
Hospital). The epidemiology team of the National Cancer
Center is responsible for data quality control (QC) and data
cleansing, while the cohort study is being led by the Division
of Clinical Research under the Korea National Institute of
Health (KNIH) of the KDCA. Each participating hospital en-
rolls HCV-infected patients (anti-HCV antibody-positive pa-
tients) who have expressed their willingness to voluntarily par-
ticipate in the cohort study by signing a “project participation
consent form” and “consent form for donating human ma-
terials.” Subsequently, a standardized questionnaire survey is
disseminated to the participants and health examinations are
conducted to collect clinical and epidemiological data from
them. Blood samples are collected according to the HCV co-
hort human material acquisition system and the blood samples
are transported to contracted organizations for preparation as
human materials [6]. The baseline and repeated (follow-up)
survey data inputted by each participating hospital are man-
aged through the integrated system (IS) of KDCA (http://is1.
kdca.go.kr/). The central repository of the KNIH is contracted
to store and manage the human materials. The epidemiology

team is responsible for developing standardized questionnaires
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and guidelines, providing regular standardized training for
participating researchers, and offering research support for
data utilization, including data cleansing, epidemiological con-
sulting, statistical analysis support, and provision of statistics.
The KDCA KNIH assigns a cohort management number to
each patient and manages the overall progress of the study. In
particular, the KNIH manages the consent forms, data use, and
human materials. Operating guidelines have been established
to ensure efficient operation of the Korea HCV cohort study
(2013). Of note, the survey tools and indicators are continu-

ously being modified and updated.

3) Survey methods

An annual enrollment of at least 1,500 patients and an ac-
tual follow-up rate of >70% for at least 5 years are expected for
this study. The surveys consist of baseline, repeat, and end-of-
study (EOS) surveys. The baseline survey is conducted at the
time of enrollment in the cohort and comprises basic items
(sex, age, drinking status, disease history, etc.) and disease-
related items (diagnosis, treatment history, serology, etc.). The
repeated survey, which is carried out using a questionnaire de-
signed to assess the items from the baseline survey that may
change over time, is conducted during the follow-up visits held
every 6 months from enrollment (Table 1). If a physician de-
termines that follow-up can be performed after a longer pe-
riod, such as that for patients with a previous infection or post-
treatment follow-up, the follow-up period was set to every 12
months, and the visit date could be up to 3 months before or
after the optimal visit date. The EOS survey is conducted when
the participant is no longer participating in the study for vari-
ous reasons, including death, transfer, withdrawal of consent,

and dropout. Participants who do not visit the study site for 12
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Table 1. Korea HCV cohort study questionnaires

Category

Variables (factors)

Self-administered
Sociodemographic status
Health-related lifestyle

Past disease history

Family history

Risk factors
Investigator-administered

Diagnosis
Treatment
Physical and clinical examinations

Physical examination

Serological examination

Blood chemistry

Cirrhosis severity assessment

Endoscope

Imaging test
Biopsy

Fibroscan test

Cohort ID, sex, date of birth, race (ethnicity), marital status, etc.

Smoking, drinking habits (smoking status, duration of smoking, drinking status,
duration of drinking, etc.)

History of past diseases (hepatitis, HCC, gastrointestinal diseases, etc.)

Family history of diseases (hepatitis B, hepatitis C, cirrhosis, HCC)

HCV-related risk factors (blood transfusion, acupuncture, needles injury, etc.)

Physical examination, diagnosis at registration, date of diagnosis, cohort
registration status

Treatment status, clinical progress report on treatment, medication adherence
status, etc.

Height (cm), weight (kg)

Anti-HCV, HCV RNA, HCV genotype, HAV IgG, HIV, HBsAg, anti-HBc, HBV
DNA quantitative test, HBV DNA qualitative test, HBV antiretroviral treatment
status

WBC, hemoglobin, platelet, ANC, cholesterol, GGT/upper normal limit, protein,
TG, albumin, HDL cholesterol, globulin, LDL cholesterol, total bilirubin, FBS,
ALP, BUN, AST, Cr, ALT, ALP/AST ratio, ALP/upper normal limit, ALP/ALT
ratio, GGT, HbA1C, prothrombin time, AFP, PIVKA 1II, TSH, free T4

Ascites, hepatic coma, Child—Pugh score, MELD score

Endoscope examination status, date of endoscope, gastroesophageal varices related
bleeding

Imagine test status, type, date, diagnosis findings

Biopsy status, date, lobular activity, fibrosis stage, cirrhosis and HCC status, result

Fibroscan examination status, liver stiffness

HCC-=hepatocellular carcinoma; HCV=hepatitis C virus; HAV IgG=hepatitis A virus immunoglobulin G; HBsAg=hepatitis B surface
antigen; HBc=hepatitis B core antibody; HBV=hepatitis B virus; WBC=white blood cell; ANC=absolute neutrophil count; GGT=gamma
glutamyl transferase; TG=triglyceride; HDL=high density lipoprotein; LDL=low density lipoprotein; FBS=fetal bovine serum; ALP=alanine
aminotransferase; BUN=blood urea nitrogen; AST=aspartate aminotransferase; Cr=creatinine; ALT=alanine aminotransferase;
HbA1C=hemoglobin Alc; AFP=alpha-fetoprotein; PIVKA II=protein induced by vitamine K antagonist-II; TSH=thyroid stimulating

hormone; free T4=free thyroxine; MELD=end-stage liver disease.

months after enrollment or cannot be contacted by telephone
are considered non-participants. Accordingly, these cases are
defined as “dropout” cases. Discontinued participation due to
other reasons, such as death and withdrawal of consent, is re-
corded via the EOS survey (Table 1). The standardized ques-
tionnaire retains the IS input format established previously

through the Korea HCV cohort study; however, if the input
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process requires improvement, the opinions of the database
(DB) users are collected to enable continued updates. From
August 2023 to present, Case Report Form version 4.1 has
been used.

The collection of human materials (blood samples) is rec-
ommended during each visit, with the general rule of collect-

ing two samples (8 ml each) in mononuclear cell preparation
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tube and serum separate tube. Each hospital is responsible for
directly collecting the samples. The blood samples are used to
prepare plasma, serum, and peripheral blood mononuclear
cell (PBMC) samples. A total of 200 samples are collected each
time, and sent to the central repository of KDCA KNIH to be
deposited and processed. The transportation and preparation
of the bioresource samples are performed by specialized service
contractors in accordance with the Korea HCV cohort biore-

source acquisition system (established in 2013).

Results

1. Achievements from the Korea HCV Cohort
1) Data management and upgrade

To date, the data QC plan has been used by the epidemi-
ology team to modify the survey contents and methods. Data
QC strategies have been set and QC measures have been im-
plemented through data cleansing. The data QC in the Korea
HCYV cohort study can be divided into three stages: Stage 1,
QC for the per-collection stage, consisting of questionnaire de-
velopment/revision/update, unification of code values (code
book creation, revision, and update), and standardized sur-
vey guidelines and training; Stage 2, QC for the data collection
stage, consisting of monitoring, management of survey rate,
and management of DB logic; and Stage 3, QC for the post-
collection stage, consisting of raw data cleansing, re-survey,
standardization of narrative and other questions, and prepa-
ration of guidelines for using raw data. Integrated guidelines,
code book, and guidelines for using raw data were also pro-
vided to enable the researchers to effectively use the cleansed
data. The DB system was updated to reflect survey items that

were continuously revised. Furthermore, raw data for external

www.phwr.org Vol 17, No 35, 2024

distribution were collected by developing standardized inte-
grated guidelines (for distribution) for data regarding 3,710
patients, excluding those who did not satisty the HCV cohort
enrollment criteria among all patients enrolled in the cohort

from 2007 to December 31, 2021.

2) Collection of clinical/epidemiological data and
human materials
(1) Status of the Korea HCV cohort resources

From 2007 to October 31, 2023, the total cumulative
number of enrolled patients was 4,015 and the number of re-
tained patients was 2,141, with an arithmetic follow-up rate
of 53.1% or an actual follow-up rate of 70.0%, after excluding
deaths, termination of treatment, and transferred patients. The
survey results collected up to October 31, 2023 (baseline, re-
peated, and EOS surveys) comprised a total of 37,310 cases. In
2023, data were collected from a total of 2,178 cases, includ-
ing 1306 cases from baseline surveys and 2,042 cases from re-
peated surveys. Within the same period, samples, such as hu-
man materials, were collected from 623 patients. During the
approximately 10-year study period, starting from 2013, when
the human material acquisition system for this cohort was es-
tablished, to the reference date, 198,967 vials of plasma and
103,415 vials of PBMCs were collected. In addition, 4,045 vi-
als of serum were collected starting from 2023. Consequently,
a total of 306,427 vials of samples are actively being stored and

managed.

(2) Individuals in the Korea HCV cohort
Considering the analysis period, data collected up to
September 30, 2023 were organized (Table 2). From 2007 to

the present, an average of 235 patients were enrolled per year.

1477


http://www.phwr.org

I Public Health Weekly Repo: ’\

Table 2. Basic characteristics of patients who involved in the Korean hepatitis C virus cohort study

; - Number (%)
Basic characteristics
Male Female Total”
Age at baseline (yr)
18-29 34 (1.7) 32(1.6) 66 (1.7)
30-39 108 (5.4) 125 (6.4) 233 (5.9)
40-49 372 (18.7) 248 (12.6) 620 (15.6)
50-59 566 (28.4) 591 (30.0) 1,157 (29.2)
60-69 525 (26.3) 535(27.2) 1,060 (26.7)
70-79 332 (16.6) 352 (17.9) 684 (17.3)
>80 58 (2.9) 86 (4.4) 144 (3.6)
Risk factors”
Blood transfusion 440 (22.1) 588 (29.9) 1,028 (25.9)
Needle stick injury 132 (6.6) 83 (4.2) 215 (5.4)
Acupuncture 1,536 (77.0) 1,691 (85.9) 3,227 (81.4)
Tattooing 297 (14.9) 1,219 (61.9) 1,516 (38.2)
Piercing 124 (6.2) 1,190 (60.4) 1,314 (33.2)
Inject drugs 164 (8.2) 34 (1.7) 198 (5.0)
Living in confinement facility 275 (13.8) 67 (3.4) 342 (8.6)
Diagnosis at baseline
Acute hepatitis C 57 (2.9) 65 (3.3) 122 (3.1
Past infection” 37 (1.9) 46 (2.3) 83 (2.1)
Chronic hepatitis C 1,268 (63.6) 1,416 (71.9) 2,684 (67.7)
Compensated cirrhosis 279 (14.0) 267 (13.6) 546 (13.8)
Decompensated cirrhosis 52 (2.6) 59 (3.0) 111 (2.8)
Hepatocellular carcinoma 302 (15.1) 115 (5.8) 417 (10.5)
Liver transplant recipient 0(0.0) 1(0.1) 1(0.0)
Antiviral therapy at baseline
Treatment termination 153 (7.7) 143 (7.3) 296 (7.5)
Undergoing treatment 444 (22.3) 471 (23.9) 915 (23.1)
Never treated 1,398 (70.1) 1,355 (68.8) 2,753 (69.5)

treated.

?Only subjects up to September 30, 2023 are included. "Multiple responses possible. °A patient diagnosed with hepatitis C in the past but not

The study began with 198 patients in 2007 and as of 2023,
a total of 3,946 patients have been enrolled. Thus, the Korea
HCV cohort comprises 3,968 patients, including those who
completed study participation. However, three patients who
were younger than 18 years at the time of enrollment and one
patient for whom there was an error in the date of birth entry
were excluded. Therefore, a total of 3,964 patients were in-

cluded in the analysis (Figures 1, 2).
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HCYV genetic analysis found that type 1b and 2 genotypes
were present in 35.4% (40/112) and 47.8% (54/112) of par-
ticipants, respectively, indicating no significant difference com-
pared with those found in previous years. Analysis of the de-
mographic characteristics of the patients revealed a mean age
of 58.4 years (males: 57.8 years [n=1,995, 50.3%], females:
59.1 years [n=1,969, 49.7%]). Among the male and female

participants, the highest percentage of patients belonged to the
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As of September 30, 2023
Korea HCV cohort study registrants
n=3,968

Excluded subjects (n=4)

A

- Under 18 years at registration of HCV cohort (n=3)
- Error in date of birth (n=1)

Final analysis subjects
n=3,964

(male n=1,995, 50.3%,

female n=1,969, 49.7%)

S oo Catnl | [
Birl:lcllJaig Hyang Seoul Asan Egl\gggoﬁf University
Hospital Unlversﬂy Medical Center St. Mary’s Busan Palk
(n=699) Hospital (n=213) Hospital Hospital
Bucheon (n=201) (n=749)
(n=714)

Jeonbuk CI:\Taot?onnaaT Chungnam Keimyung Inje
National Universit National University University

University Hwasuny University Dongsan llsan
Hospital Hospital Hospital Hospital Paik Hospital
(n=587) (n=633) (n=84) (n=36) (n=52)

Figure 1. Figure 1. Study population of Korea hepatitis C virus (HCV) cohort study
The number of newly diagnosed HCV infections represents as of September 30, 2023.

Accumulated number of study enrollees (as of 2023.9.30)

No. of enrollees

Registeration year

50-59 years age category, and regardless of sex, the number
of patients included in the final analysis increased with an in-
crease in age and decreased after 60-69 years.

Analysis of the risk factors revealed that 3,662 patients
(92.4%) experienced at least one of the seven risk factors (blood
transfusion, needlestick injury, acupuncture, tattoos, piercings,
drug injection, and correctional facility). Of the seven risk fac-
tors, acupuncture had the highest frequency, followed by tat-

toos (e.g., eyebrow tattoo) and piercings (e.g., ear piercing).

www.phwr.org Vol 17, No 35, 2024

Figure 2. Accumulated number of
study enrollees

Among males, the risk factor with the highest frequency was
acupuncture (n=1,536, 77.0%), followed by blood transfusion
(n=440, 22.1%) and tattoos (n=297, 14.9%). Among females,
acupuncture (n=1,691, 85.9%) had the highest frequency, fol-
lowed by tattoos (n=1,219, 61.9%) and piercings (n=1,190,
60.4%). Of the risk factors, drug injection and correctional
facilities were 4.8- and 4.1-fold higher, respectively, among
males than among females.

Analysis of the anti-viral treatment at the time of
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enrollment revealed that the most common response was no
treatment (69.5%) compared to treatment completion (7.5%)

and treatment (23.1%).

(3) Diagnosis and treatment of patients in the
Korea HCV cohort

Among the 3,964 patients included in the final analysis,
the most common diagnosis at the time of cohort enrollment
was chronic HCV infection (67.7%), followed by compensat-
ed cirrhosis (13.8%) and hepatocellular carcinoma (10.5%).
Analysis of viral infection treatment status revealed that 67.6%
of the patients had used DAA between 2007 and September
30, 2023. When analyzed according to age and sex, it was ob-
served that among the 1,664 patients who were DAA users,
DAA was used most frequently by the subjects belonging to the

50-59 years age category, regardless of sex.

(4) Korea HCV cohort discontinuation

Of the 3,964 patients included in the final analysis, 1,835
discontinued their participation in the study (46.3%): 959
of 1,995 males (48.1%) and 876 of 1,969 females (44.5%).
The reasons for discontinuation were dropout (28.2%), death
(8.9%), and treatment refusal (4.3%). Of the 351 cases for
whom death was listed as the reason for discontinuation, the
cause of death was only specified for 337 cases. The progres-
sion of liver cancer (n=163, 48.7%) was the most common
cause of death, followed by unknown causes (n=52, 1 5.4%)
and others (n=51, 15.1%).

(5) Use of the Korea HCV cohort findings

The results of the present study were used in clinical prac-

tice guidelines for patients with HCV infection. However, our

1480

findings also highlight the need for early diagnosis and early
treatment of infected patients. Notably, the findings were used
as scientific evidence for policies, such as the implementation
of HCV screening and national health examination in the ROK
and the “First Basic Plan for the Management of Viral Hepatitis
(types B and C) for 2023-2027” based on a cost-effectiveness
study on HCV treatment, along with the identification of the
major route of HCV transmission in the ROK.

With the recent increase in the number of injection drug
users, the need for studies that can provide scientific evidence
to establish policies regarding HCV prevention and manage-
ment has also increased. Accordingly, a study on the develop-
ment of HCV prevention and treatment strategies for injec-
tion drug users in the ROK is being conducted as a part of an
academic research and development support program since
2022. By analyzing the prevalence of HCV-related infections
among injection drug users and studying the clinical and epi-
demiological characteristics through a multi-center prospective
follow-up survey, treatment linkage rates were monitored. As a
result, measures for linking hepatitis control projects are being
established, including HCV diagnosis, treatment linkage, and
prevention education. Moreover, as the risk of liver cancer and
liver disease-related deaths can be reduced by 59% and 74%,
respectively, after HCV treatment, evidence was obtained to
demonstrate that HCV treatment contributes to the improve-
ment of public health. Based on the present study, other studies
are being actively conducted to identify the route of hepatitis C
infection in the ROK, examine patient prognosis according to
the therapeutics used, and establish preventive measures and

treatment strategies.
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Conclusions

To the best of our knowledge, this study is the only HCV
cohort study conducted at the national level that follows up the
epidemiological and clinical data of patients with HCV infec-
tion over time. To promote HCV research using the clinical
data and materials collected to date, we aim to deposit clini-
cal information and human materials in the National Central
Human Body Resource Bank and establish a system that would
enable the efficient use of the collected resources. Despite the
high cure rate resulting from the introduction of HCV-targeted
therapeutics, many of the enrolled patients lacked treatment
experience. Accordingly, the findings of our study are expected
to serve as evidence for establishing effective policies for in-
fected patients in the ROK, including efforts to include HCV
testing as a part of the national health examination. To account
for the epidemiological characteristics of new infection cases
that have changed in recent years, the basis for long- and short-
term clinical studies on HCV infection must be created. These
studies can then be used as the basis for creating a public health
safety net at the national level to effectively manage hepatitis C,
which currently resides in a management blind spot. The find-
ings of the Korea HCV cohort study can be used as highly rep-
resentative national data for the early diagnosis and elimina-
tion of HCV infections in the ROK. Assessments will continue
to be performed to survey and monitor changing risk groups

and provide scientific evidence for policy proposals.
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Results of the Joint Task Force for Respiratory Infectious Diseases
During the Winter of 2023
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Division of Emerging Infectious Disease Response, Bureau of Infectious Disease Emergency Preparedness and Response, Korea Disease
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Preparedness and Response, Korea Disease Control and Prevention Agency, Cheongju, Korea, “Division of Rare Disease Management,
Bureau of Chronic Disease Prevention and Control, Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

During the coronavirus disease 2019 pandemic, no outbreaks of other respiratory infectious diseases occurred. However,
with the easing of quarantine measures in the latter half of 2022, several respiratory illnesses including influenza, Mycoplasma
pneumonia, Bordetella pertussis, and measles began to spread simultaneously. In response, the Korea Disease Control
and Prevention Agency (KDCA) closely monitored the situation through meetings with the Central Disaster and Safety
Countermeasure Headquarters and expert briefings. In early December, the KDCA established the “Joint Task Force for
Respiratory Infectious Diseases” in collaboration with both public and private sectors. As part of the task force’s initiatives,
the criteria for medical care benefits for M. pneumoniae treatment were expanded to support patient care. Additionally, in
collaboration with relevant academic societies, the “Guidelines for Antibiotic Treatment of Macrolide-resistant M. pneumoniae
in Children” were updated. The KDCA also strengthened the management of antibiotics and hospital bed availability in
partnership with the Ministry of Health and Welfare (MOHW) and the Ministry of Food and Drug Safety. Furthermore,
field inspections were conducted in vulnerable schools, daycare centers, kindergartens, and medical institutions considered
vulnerable, in cooperation with the Ministry of Education and the MOHW, to prevent the spread of respiratory infections
during the winter. Thanks to the rapid and coordinated efforts among the relevant ministries and the medical community, the
simultaneous outbreaks of various respiratory infectious diseases did not escalate into a major public health crisis. Drawing
on the experience of the “Joint Task Force for Respiratory Infectious Diseases”, the KDCA plans to enhance the monitoring of
community outbreaks of respiratory diseases and strengthen collaborative efforts with relevant ministries. The focus will be on

high-risk groups and facilities particularly susceptible to infections, aiming to improve preparedness and response capabilities.

Key words: The Joint Task Force for Respiratory Infectious Diseases; Influenza; Mycoplasma pneumoniae; Coronavirus disease
2019
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Key messages
(D What is known previously?

During the coronavirus disease 2019 (COVID-19) pan-
demic, the incidence of respiratory infectious diseases
such as influenza and Mycoplasma pneumonia signifi-
cantly decreased, thanks to effective adherence to per-
sonal hygiene protocols.

(@ What new information is presented?

In 2023, influenza occurrences persisted, and M. pneu-
monia cases increased rapidly starting in October. The
Korea Disease Control and Prevention Agency success-
fully prevented a severe outbreak of respiratory infectious
diseases during the winter by establishing a “Joint Task
Force for Respiratory Infectious Diseases’.

® What are implications?

The COVID-19 pandemic underscored the importance
of preparing for and responding to respiratory infectious
diseases. The prompt action taken by this task force is
considered a successful case study in community health
management.

Introduction

Due to the strict quarantine measures implemented in
response to the emergence of coronavirus disease 2019
(COVID-19) in 2020, there was a significant reduction in the
annual outbreaks of respiratory infectious diseases. However,
with the easing of social distancing and mandatory mask-wear-
ing in the second half of 2022, the incidence of these diseases
began to rise once more. Influenza began to increase in the
second half of 2022 and became prevalent in summer 2023,
and most respiratory infectious diseases have returned to
pre-pandemic levels. During this period, media reports high-

lighted a surge in Mycoplasma pneumonia cases in pediatric
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hospitals in China, the country where COVID-19 originated.
Consequently, concerns arose in the Republic of Korea (ROK)
about the potential importation of these cases, reminiscent of
the initial COVID-19 outbreak [1].

Mycoplasma pneumoniae infection is a respiratory con-
dition caused by the pathogen M. pneumoniae, commonly
spread through droplets (secretions) produced by coughing or
sneezing of infected individuals. This infection generally results
in mild symptoms that resolve within 2 weeks and can be man-
aged on an outpatient basis [2]. Typically, global outbreaks of
this infection recur every 3-7 years [3], and in ROK, outbreaks
have been reported every 3-4 years since a significant outbreak
in 1987 (Figure 1). This disease primarily affects infants and
school-aged children <12 years old (Figure 2).

This policy report predicts that after October 2023, the
Korea Disease Control and Prevention Agency (KDCA), along
with relevant ministries and the medical community, has been
addressing an uptick in cases of M. pneumoniae infection and
concurrent outbreaks of other respiratory infectious diseas-
es, such as influenza, respiratory syncytial virus, and measles.
These outbreaks have exhibited patterns unlike those seen in
the past. This policy report outlines the results and key accom-
plishments of the “Joint Task Force for Respiratory Infectious

Diseases” (the Task Force).

Progress and Achievements

1. Composition of the Task Force

Following media reports on the “Increase of M. pneumoni-
ae in China” dated October 23, 2023, the number of inpatients
with M. pneumoniae infection increased by approximately

1.6-fold within a month after October 2023. Additionally, the
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Bl Qage M 1-6age "¢ 7-12age " 13-18 age MM 19-49 age Wl 50-64 age HH >65 age

100
80
60 47.1% 42:7%
35.8% 4217% 36.0%

40 1

Inpatient’s rate (%)

Figure 2. Percentage of inpatients by age, January to May 2024

4
I 34|-9°/- 4!% I A
2% 453 oo 432% 9% 39.0%

9

2% 49159 54:3%
44.0%

10
Week

1 12 13 14 15 16 17 18 19

Source: The number of hospitalized patients reported to the Korea Disease Control and Prevention Agency’s Integrated Epidemiology

Information System by 220 hospital-level medical institutions participating in the Acute Respiratory Inpatient Surveillance system.

number of influenza (suspected) patients reached the high-
est level in the past 5 years (2019-2023) with 61.3 per 1,000
outpatients. In response to the winter epidemic of respira-
tory infectious diseases, we exchanged information about re-
cent outbreaks with experts from related academic societies
and devised future response plans through meetings with city/
province health department heads and joint inspections with
relevant ministries. The Task Force, led by the KDCA, in-
cluded experts from three central ministries—the Ministry of
Health and Welfare (MOHW), the Ministry of Food and Drug

Safety (MFDS), and the Ministry of Education (MOE)—as

www.phwr.org Vol 17, No 35, 2024

well as representatives from seven academic societies: the
Korean Society of Pediatric Infectious Diseases, the Korean
Pediatric Society, Korean Academy of Pediatric Allergy and
Respiratory Disease, the Korean Society of Infectious Diseases,
Korean Academy of Tuberculosis and Respiratory Diseases,
Korean Society for Laboratory Medicine, and Korea Hospital
Pharmacy Association (Figure 3).

The Director of KDCA, as the head of the Task Force, was
charged with monitoring respiratory infectious disease out-
breaks, analyzing and testing for antibiotic resistance, develop-

ing treatment guidelines, and promoting prevention measures.
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Figure 3. Joint Task Force for Respiratory Infectious Diseases

The MOHW was tasked with managing pediatric bed avail-
ability, ensuring the supply of medicines in short supply such
as antipyretics, expanding criteria for therapeutic use, and im-
plementing measures to prevent transmission within childcare
centers. The MFDS oversaw the production and distribution
of antibiotics, while the MOE was responsible for promotion-
al activities, including distributing newsletters and conduct-
ing on-site inspections of vulnerable schools in collaboration
with city/province offices of education and KDCA regional re-
sponse centers to mitigate transmission within kindergartens

and schools.
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demand management

2. Major Achievements
1) Expansion in the scope of therapeutic use for
patients with M. pneumoniae

Macrolide antibiotics, such as clarithromycin and azithro-
mycin, are typically used as first-line treatments. For patients
resistant to these antibiotics, second-line options like doxycy-
cline and quinolone antibiotics are available. However, due to
age restrictions, tetracyclines are not recommended for chil-
dren aged <12 years, and quinolones are avoided in children
aged <18 years. To address this, for pediatric patients aged

8-12 years who do not respond to macrolide antibiotics, the
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permissible scope of antibiotic use was expanded in collabora-
tion with the MOHW on December 20, 2023 (“Detailed stan-
dards and methods for the application medical care benefits,”

partially revised).

2) Establishment of M. pneumoniae epidemic
warning system and application of rapid antigen
test to health insurance

An “outbreak warning for M. pneumoniae” is issued when
a community outbreak is confirmed through KDCA inpatient
sentinel surveillance. This allows primary medical facilities and
children’s hospitals to diagnose the infection early. The criteria
for medical benefits were also revised to include antigen testing
for children aged <18 years (May 31, 2024; “Detailed stan-
dards and methods for the application medical care benefits,”
partially revised). These measures ensure that more patients
can be diagnosed and treated promptly during outbreaks, sig-
nificantly aiding in the prevention of further spread, especially

among susceptible age groups in primary care settings.

3) Revision of M. pneumoniae treatment guidelines
and education for medical staff

In 2019, the Korean Academy of Pediatric Allergy and
Respiratory Disease, the Korean Society of Pediatric Infectious
Diseases, and the Korea Hospital Pharmacy Association joint-
ly developed the “Guidelines for the Treatment of Macrolide-
Refractory Mycoplasma pneumonia in Children.” Changes
in macrolide antibiotic resistance, coupled with a spike in M.
pneumoniae infection cases among children in November
2023, complicated the selection of frontline antibiotics. In
response, the existing guidelines were updated. The revised

guidelines (“Guidelines for Antibiotic Therapy of Severe

www.phwr.org Vol 17, No 35, 2024

Macrolide-Refractory Mycoplasma pneumonia in Children
2024”; see the announcement posted on Korean Academy of
Pediatric Allergy and Respiratory Disease February 19, 2024,
at http://www.kapard.or.kr) incorporate the latest research on
antibiotic resistance and clinical scenarios. They also include
essential information for care, such as precautions regarding
concomitant medication and foods and updates to medical
benefit announcements [4]. To ensure timely care for patients
at primary care clinics, educational sessions were conducted in
a webinar format to facilitate online dissemination of the guide-
lines. Additionally, recordings of these sessions were made
available on the websites of relevant academic societies and as-
sociations, including the Korean Academy of Pediatric Allergy
and Respiratory Disease, the Korean Society of Pediatric
Infectious Diseases, the Korean Physician’s Association, the
Korean Pediatric Society, and the Korea Children’s Hospital
Association. These resources serve as a reference for medical

professionals treating patients with M. pneumoniae infection.

4) Management of pharmaceutical production and
bed availability

The MFDS continued to oversee the production plans of
pharmaceutical companies that produce key antibiotics such as
tetracyclines and quinolones. Additionally, the MOHW man-
aged the availability of pharmaceuticals through the “Public-
private consultative for unstable supply of pharmaceuticals,”
formed together with the MFDS and five medical associations,
to ensure that there is no shortage of respiratory medicines,
such as antipyretics, in the field. The KDCA monitored the na-
tional antiviral stockpile and prepared for an increase in influ-
enza cases, ensuring the supply of approximately 1.26 million

additional doses.
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As respiratory infectious diseases typically affect young
children, the MOHW, led by the Korea Children’s Hospital
Association, established an information system that collects
data on treatment, testing, and bed utilization rates from 40
children’s hospitals. This system is used to enhance the man-

agement of bed availability.

5) Surveillance of and response to the importation of
measles

Surveillance of fever symptoms among arrivals from mea-
sles quarantine and control areas was intensified. Accelerated
vaccination for unvaccinated individuals or infants under one
year old traveling to countries with measles outbreaks refers
to vaccinations administered outside the regular schedule to
quickly confer immunity. It is currently recommended that
the full cost of accelerated vaccination for infants aged 6-12
months be covered by a government subsidy. Additionally,
the “Measles Response Guidelines” established in 2019 have
been updated to reflect the latest domestic and international
outbreak statistics, revisions to diagnostic notifications, and
epidemiologic investigations during mass outbreaks (available
for download from the KDCA website at http://www.kdca.
go.kr). Training on these guidelines was provided to 582 offi-
cials from central and local governments. Furthermore, “mea-
sles response mock training” sessions have been conducted for
managers and epidemiological investigators at KDCA regional
response centers to enable an immediate response in the event
of a measles outbreak in ROK. In collaboration with MOE and
MOHW, the “Measles Prevention Newsletter” has been dis-
tributed to childcare centers, kindergartens, and schools to en-

courage vaccination and adherence to preventive measures.
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6) Strengthening on-site inspections and public
promotion

In collaboration with city/province offices of education, lo-
cal governments, and KDCA regional response centers, joint
on-site inspections were conducted at approximately 4,400
kindergartens and schools identified as vulnerable to infec-
tion. Additionally, support was provided for on-site respons-
es, including consultations on influenza prevention and con-
trol for health educators. The Director of KDCA also visited
Soonchunhyang University Seoul Hospital to conduct an on-
site inspection of pediatric care and gather insights from clini-
cal experts [5]. Furthermore, a meeting with heads of city/
province health departments was convened to share informa-
tion about the outbreaks of respiratory infectious diseases in
each region and to assess the response situation [6]. During
the operation of this Task Force, one expert briefing and eight
press releases were issued to keep the public informed about
outbreaks of respiratory infectious diseases. Additionally, pro-
active promotional activities were undertaken, targeting both
the general public and relevant organizations. These activities
included sharing information on pre-departure vaccinations
for international travelers and distributing promotional mate-
rials about prophylactic vaccination in multiple languages, in

cooperation with the Ministry of Gender Equality and Family.

Conclusions

The Task Force operated for 4 months, from December
2023 to March 2024. The findings indicate that an immediate
response was implemented during outbreaks of respiratory in-
fectious diseases, including M. pneumoniae infection, influen-

za, pertussis, measles, and respiratory syncytial virus infection.
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Table 1. Summary of policy outcome

Key title

Previous

Results

References

Relevant ministry/
institutions

Revised Notification
on Expansion
of Mycoplasma
pneumonia Treatment
Scope

Establishment
of Mycoplasma
pneumonia epidemic
warning system and
application of rapid
antigen test to health
insurance

Revised Treatment
Guidelines for
Mycoplasma
pneumonia

Additional Supply
of Government
Stockpiled Antiviral
Drugs

Revision and Training
on Measles Response
Guidelines

On-site inspection
and Promotion of
Respiratory Infection
Prevention Guidelines

For patients aged
above a certain age,
treatment within the
approved scope will be
recognized for health
insurance benefits

Coverage will be
recognized from the
point when weekly
inpatient numbers
exceed 300, indicating
an outbreak risk,
until February of the
following year

Revision of the
TGuidelines for
Antibiotic Treatment of
Pediatric Mycoplasma
pneumonia
Unresponsive to
Macrolides, 2019,

Ongoing practical
consultations with
the Public-Private
Advisory Group on
drug supply instability

The 2019 Measles
Response Guidelines

Card news and other
materials by disease

type

Considering clinical
safety for pediatric
patients with antibiotic
resistance where
treatment is ineffective,
health insurance
benefits will be
recognized even if the
treatment scope exceeds
the approved range

During the outbreak
alert period issued by
the KDCA, antigen
testing will be covered
for children under 18
years old

Reflecting the latest
research results,
considerations for
combination drugs, and
dietary precautions

Additional supply of
antiviral stockpiles
(31.6 million doses
in November, 125.6
million doses in
December)

Reflecting the
preventive measures
after exposure and
recent epidemiological
characteristics

On-site inspections of
approximately 4,400
schools, Reference
Materials, visit to
hospital, distribution
of measles home
communication
materials, production of
posters for the five major
prevention guidelines
for respiratory infections

Notice No. 2023-252
by the Ministry of
Health and Welfare,
December 20, 2023

Notice No. 2024-102
by the Ministry of
Health and Welfare,
May 31, 2024

Guidelines for
Antibiotic Treatment
of Pediatric
Mycoplasma
pneumonia
Unresponsive to
Macrolides, 2024

Reference Material by
the KDCA, December
15, 2023

Updated Measles
Response Guidelines
for 2024 (Reference

Material, February 0,
2024)

Available on the
KDCA website
promotion materials

KDCA, Ministry of
Health and Welfare,
Korean Society of
Pediatric Infectious
Diseases

Related institutions:
KDCA, Ministry of
Health and Welfare,
Korean Society of
Pediatric Infectious
Diseases

KDCA, Korean
Society of Pediatric
Allergy and
Respiratory Disease,
Korean Society of
Pediatric Infectious
Diseases, Korean
Hospital Pharmacists
Association

KDCA, Ministry of
Health and Welfare,
Ministry of Food and
Drug Safety

KDCA, Ministry of
Health and Welfare,
Ministry of Education

KDCA, Ministry of
Health and Welfare,
Ministry of Education

KDCA=Korea Disease Control and Prevention Agency.
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These results are summarized and presented in Table 1.
Achievements included on-site support, such as the revision of
medical benefits notifications and treatment guidelines, which
were directly applicable in the field. Owing to collaborative ef-
forts with central ministries, including the MOE, MOHW, and
MEFDS, no significant outbreaks of public concern occurred
during the winter epidemic of respiratory infectious diseases.

Recently viral acute respiratory infections, such as influen-
za, COVID-19, and rhinovirus, have continued at levels com-
parable to those before the COVID-19 pandemic [7]. The out-
break of M. pneumoniae infection that began in October is still
ongoing into 2024. Additionally, cases of measles, which have
surged globally, are also on the rise in ROK, primarily due to
imported cases.

Accordingly, the patterns of outbreaks of respiratory in-
fectious diseases, which had decreased during the COVID-19
pandemic, are now diverging from their usual trends due to
factors such as decreased community immunity. In response,
the KDCA is working to expand influenza sentinel surveillance
at the clinic level as part of the efforts to enhance surveillance
of respiratory infectious diseases, such as community-acquired
influenza. Moreover, to address delays in treatment caused by
difficulties in selecting the appropriate antibiotic for patients
with M. pneumoniae, comprehensive treatment guidelines ap-
plicable to all primary, secondary, and tertiary medical institu-
tions will be prepared within this year.

Since many cases primarily involve infants and young
school-aged children, and transmission often occurs in group
facilities, information about outbreaks will be shared with rel-
evant ministries for prevention and management in facilities
for young children, including kindergartens, childcare centers,

schools, and postpartum care centers. Additionally, there will
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be a more aggressive promotion of “prophylactic vaccination”
and “compliance with respiratory infectious disease prevention
rules.”

The operation of the Task Force served as an example of
collaboration between the private sector and relevant govern-
ment ministries. This collaborative effort responded to simul-
taneous outbreaks of respiratory infectious diseases detected
through surveillance activities by the KDCA and can serve as
a reference for managing future infectious disease outbreaks.
However, since the initial outbreaks of influenza, cases of M.
pneumoniae have continued to occur year-round, and oth-
er highly contagious respiratory diseases, including pertus-
sis, measles, and chickenpox, are becoming prevalent again.
Moreover, given the increased public interest in respiratory in-
fectious diseases following the COVID-19 pandemic, there is a
recognized need to establish a dedicated department for respi-
ratory infectious diseases. This department would collaborate
with relevant ministries and the medical community at any

time, similar to the operations of this Task Force.
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ABSTRACT

With the rapid advancements in x-ray technology in the medical field, the use of diagnostic radiation has been increasing.
Consequently, concerns about radiation exposure have been increasing since its introduction. In dentistry, radiation exposure
during imaging examinations is relatively low, and a high frequency of these procedures, particularly the extensive use of dental
cone-beam computed tomography (CBCT), has amplified concerns among users and the general public. This highlights the
need for a dose management system tailored to dental x-ray equipment. This study aimed to establish such a system nationwide
for dental imaging. Therefore, the structures of the intraoral radiography, panoramic radiography and CBCT systems were
analyzed, and a comprehensive data collection plan was formulated. Using this groundwork, the national dose management
system was created and tested through a pilot operation. To continue expanding and improving the system, feedback from

experts in the field should be incorporated.

Key words: Dentistry; Intraoral radiography; Panoramic radiography; Cone-beam computed tomography; National dose

management System
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Introduction

Radiography is essential for precise diagnosis and treat-
ment. However, given the inherent risk of radiation exposure,
medical radiography should be conducted with utmost care to
minimize radiation levels while preserving patient benefits. To
address this, global initiatives have centered on analyzing and
implementing the national diagnostic reference level (DRL).

DRL represents the third and fourth-quartile values derived

www.phwr.org Vol 17, No 35, 2024

from a comprehensive national survey of radiation levels uti-
lized in hospitals for specific examinations. The dose-area-
product (DAP; unit: mGy - cm®) serves as the dose metric.
The primary objective of DRL is to empower healthcare
providers to optimize radiography procedures and consequent-
ly reduce overall medical radiation exposure at a national level.
By comparing their dose levels to DRL, medical institutions
can evaluate the effectiveness of radiation protection measures

and image quality. This enables them to refine radiography
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protocol accordingly.
Key messages

In the field of dentistry, the utilization of cone-beam com-
(D What is known previously?
puted tomography (CBCT) has proliferated since its intro-
Radiation exposure in dentistry affects a large popula-

tion across all ages, with cone-beam computed tomogra- duction in the 1990s. Correspondingly, concerns and inter-

phy (CBCT) contributing significantly. Efforts to reduce est regarding dental radiation have intensified. According to

medical radiation include research on radiological exam

appropriateness and the introduction of diagnostic refer- the Health Insurance Review and Assessment Service (HIRA),

ence levels. CBCT availability has increased by approximately 53% over

@ What new information is presented? the past 5 years, with more than half of dental hospitals and

lini tl loying CBCT (Fi 1) [1,2].
By 2023, 44,985 dental vices were available in the Re- clinics cirrently employing (Figure 1) [1.2]

public of Korea. All dental radiology equipment must Conventional dental radiography, while frequently admin-

output dose-area-product (DAP) values: however, only istered to patients of all ages, involves relatively low radiation

approximately 27% of the CBCT equipment output DAP
values. doses. Conversely, CBCT utilizes significantly higher radia-

tion levels [3]. Similar to other dental examinations, CBCT
® What are implications?
scans are utilized regularly for treatment, diagnosis, and sur-
The national dose management system in dentistry pro- ' . ) )
vides foundational data for establishing diagnostic refer- gical planning [4]. Consequently, the widespread adoption of

ence levels. Continuous dose management requires active CBCT is considered a primary factor in the increasing expo-

efforts from users, manufacturers, and the government to o .
) . . sure to dental radiation. As CBCT use has grown and public
ensure that dental equipment meets imaging standards.

awareness of radiation risks has heightened, effective patient
education and radiation management have become crucial in

dentistry. While many dental providers express concerns about

18,000 -
16,000 - 15,407
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14,000 12827 [
12,0004 %82
10,000 A
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Figure 1. The current state of radiographic equipment in the dental field in the Republic of Korea

(A) Number of dental radiology equipment installations (Reused from Health Insurance Review and Assessment Service [1]). (B) Status of
introduction of cone-beam computed tomography (CBCT) equipment in the Republic of Korea (Reused from Health Insurance Review and
Assessment Service [2]).
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CBCT radiation exposure, precise radiation levels from their
equipment are often uncertain. Therefore, optimizing radiog-
raphy through regular analysis and the establishment of DRLs
is essential in dental practice.

Several countries, including the United States, the United
Kingdom, Japan, and Republic of Korea (ROK), have imple-
mented DRLs for dental radiography (Table 1) [5-8]. ROK ini-
tiated a five-year DRL cycle in 2004 to reduce radiation expo-
sure; however, compared to European nations with stricter ra-
diation protection regulations, significant opportunities remain
for dose reduction in Korean dental radiography. Establishing
DRLs requires considering the geographical distribution of
dental clinics, with on-site visits to selected dental hospitals for
data collection. In ROK, CBCT DRLs are currently based on
maxillary implant procedures [5], while other countries often
rely on on-site or questionnaire surveys. To enhance DRL reli-
ability, a broader inclusion of dental clinics and a comprehen-
sive examination of various protocols is necessary, although
practical limitations exist.

The American College of Radiology operates the Dose
Index Registry to optimize radiation doses for multi-slice CT
examinations. Directly linked to testing equipment or compat-
ible with dose management programs, the registry calculates
DRLs for CT, enabling institutions to compare their dose levels
to national or regional benchmarks [9]. This overcomes chal-

lenges associated with large-scale on-site surveys.

A growing awareness of automated dose collection systems
has led to recent instances of monitoring radiation exposure
through CBCT equipment linked with commercial dose pro-
grams [10]. Notably, ROK’s CBCT equipment now surpasses
the number of installed multi-slice CT units [11], necessitating
robust national dose management. Implementing an automat-
ed system for dose information management would facilitate
the accurate collection and management of large-scale dose
data. This policy study aims to adapt the existing CT system for
dentistry and introduce a national dose management system

for dental radiography.

Methods

1. Status of Dental Radiation Equipment Installed

in the Republic of Korea

A 2023 investigation based on Korean Statistical Infor-
mation Service data assessed dental equipment status across
ROK. Of the 44,985 identified operational equipments, ap-
proximately 38% (n=17,519) were CBCT units, while
panoramic radiography accounted for approximately 9%
(n=4,179). The lower number of panoramic systems reflects
the increasing prevalence of combined panoramic and CBCT
units, categorized as CBCT equipment. Notably, less than ap-
proximately 27% of CBCT units provided dose information in

DAP format.

Table 1. Comparison of national diagnostic reference levels by country

Type of examination

Korea (2019) [6]  United States (2019) [6]

United Kingdom (2019) [7]

Japen (2020) [8]

Panoramic Adult
radiography Child
CBCT Adult
Child

227 123 81 134
163-175 67 60 -

2,060 727 265 1,960
1,208 624 169 -

Unit: mGy - cm”. CBCT=cone-beam

computed tomography.
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Medical images are standardized in digital image and com-
munications in medicine (DICOM) format, encompassing im-
age data, patient information, equipment details, examination
date, institution, and radiation exposure conditions. While the
DICOM standard mandates DAP output for all dental radiog-
raphy equipment, ROK’s adoption of DAP-capable models is

relatively recent.

2. Characterization by Radiography Equipment

and Examination Site and Code Design

To establish a national dose management system for den-
tal radiography, we analyzed the characteristics of individual
radiographic equipment to create a system accommodating
diverse equipment types [12]. Unlike panoramic and CBCT
units, intraoral radiography often involves independent radia-
tion generators and image receptors. Thus, a system capable of
handling such configurations was essential. We focused on de-
veloping a comprehensive data accumulation method to cap-

ture dose data from individual equipment within each hospital.

To characterize examinations, we aligned the examination
prescription information system with HIRA codes. We ana-
lyzed the relationship between exposure dose and individual
codes within each equipment type. While some order codes
differentiated exposure levels (e.g., temporomandibular joint
and maxillary sinus panoramic radiography), HIRA codes
and doses for intraoral radiography and CBCT were largely
unrelated. CBCT, a dose contributor, was primarily differ-
entiated by three-dimensional volume reconstruction codes.
Consequently, a new coding system was necessary.

Given the minimal radiation exposure variations among
individual teeth and the potential increase in system com-
plexity, intraoral radiography was classified based on imag-
ing technique (periapical and bite-wing) rather than dental
formula. For CBCT, a new code system was devised with a
primary emphasis on field-of-view and examination sites, as
these factors significantly influenced dose. The proposed five-
digit code structure encompassed the type of examination

(first digit), major (second digit) and subcategory (third digit)

Table 2. A coding system for dental radiology doses by examination type and prescription

First Second

Third Fourth Fifth

Prescription name large

Prescription name

e o e Tl em classification minor classification Sl Age group
I Intraoral 1 Bitewing 0 -
radiography 2 Periapical view
3 Tube-shift
4 Occlusal
P Panoramic 1 General mode 0 =
radiography 2 Special mode . A Adult
C CBCT 1 Large (~15x15 cm) 1 Facial, TM]J Random serial C Child
2 Macxilla
2 Medium (~10%10 cm) 3 Mandible
4 Panoramic, jaw
3 Small (~5X5 cm) 5 Implant
6 Tooth, endo

CBCT=cone-beam computed tomography; TMJ=temporomandibular joint.
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of prescription, arbitrary serial number (fourth digit), and age

(fifth digit) (Table 2).

3. System Design

According to the DICOM standard, dental radiographs,

TID eRDSRT01
enhanced x-ray
radiation dose

TID 1,204 language
of content Item and
descendants

TID 1,002 observer
context

TID eRDSRT02
accumulated dose
data

|| TID 10,015 CT dose

TID eRDSRTO03
irradiation event
summary data

encompassing intraoral radiography, panoramic radiography,
and CBCT image files, must be capable of generating a radia-
tion dose structured report (RDSR) (Figure 2) [13]. While
CBCT, a relatively recent technology, initially lacked RDSR

output capabilities, the implementation of stricter regulations

TID 1,021 device
participant

TID 1,020 person
participant

TID 1,020 person
participant

check details

—1 radiation source

TID eRDSRT04
irradiation details

TID eRDSRTO05

characteristics

TID 1,020 person
participant

— X-ray source

— patient attenuation

— procedure

TID eRDSRT05B
radiation technique

TID eRDSRT13
TID eRDSRT06 attenuator
filtration characteristics
TID eRDSRTO07 TID eRDSRT13
attenuators attenuator
characteristics
TID eRDSRT08

radiation output

TID eRDSRTO09
radiation field area

TID eRDSRT10A

reference system

TID eRDSRT10B
beam position

TID eRDSRT10C
attenuator position

TID eRDSRT11

characteristics

TID eRDSRT12

characteristics

Figure 2. Analyze cone-beam computed tomography (CBCT) structure documentation in digital image and communications in

medicine radiation dose structuring reports (RDSR)

Reused from Digital Imaging and Communication in Medicine [13].
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in 2011 mandated that CBCT equipment manufactured there-
after include dose value (DAP) in the DICOM header.

To accommodate these equipment variations, the system
design incorporated a dual-path approach. DICOM files were
simultaneously transmitted to both the image viewer system
and the dose management system agent upon image acquisi-
tion. In instances where dual-path output was infeasible the
image viewer system (picture archiving and communication
system) served as the intermediary for file transmission to the
agent (Figure 3). This system architecture was informed by a
previously developed dental radiography dose analysis system
in the ROK [12].

The dose management system extracted only dose val-
ues from the agent, transmitting fully anonymized data to the
server. Subsequent analysis of this data enabled the circulation
of DRLs for each defined examination code. The system was
configured to deliver comparative tables, graphs, and relevant
DRLs to individual medical institutions, empowering them to

independently optimize dose levels.

Results

Radiation has been a cornerstone of medical treatment for
an extended period, with its significance and application steadi-
ly expanding. Advanced nations such as the United States, the
United Kingdom, and Japan have been proactive in radiation
reduction, implementing DRLs based on comprehensive na-
tional surveys of high-radiation CT examinations. In ROK, the
Korea Disease Control and Prevention Agency has spearhead-
ed multifaceted initiatives to reduce medical radiation, includ-
ing a radiation dose management system and research on ra-
diological examination appropriateness.

Historically, dental radiography, despite its widespread use
across diverse populations, has received less stringent regulato-
ry attention due to relatively low radiation doses. However, the
advent of CBCT in the 1990s and its subsequent proliferation
have led to a substantial increase in dental radiation exposure,
necessitating focused attention. This study aimed to develop
a comprehensive radiation dose management system capable
of integrating various dental equipment, enabling real-time

surveillance of dental hospitals and clinics, and facilitating the

Dental clinic

Intraoral [ g :
radiography @ b =
e o)

Server
| Do
[ > _ reference
5 A 5 — level
[ | calculation
extraction

I—{ National & institutional dose reference level report }-7

Figure 3. A schematic of a dose management system design

CBCT=cone-beam computed tomography; PACS=picture archiving and communication system; DAP=dose-area-product.

1512

www.phwr.org Vol 17, No 35, 2024


http://www.phwr.org

PHWR

regular generation of accurate DRLs.

The proposed system was designed to collect dose
data from equipment compliant with DICOM standard.
Nevertheless, a substantial portion of dental equipment, vary-
ing by manufacturer and model, deviates from DICOM stan-
dards, hindering full system implementation. Collaborative
efforts involving hospital administrators, manufacturers, and
government agencies are essential to address these limitations
and promote system upgrades and expansion.

Given the ubiquitous use of radiation equipment, even at
the clinic level, prudent management is essential in dentistry.
The prevalence of non-digital equipment in many facilities
further complicates matters, as dose information is often un-
available at the equipment level. CBCT, in particular, demands
stringent management due to its higher radiation exposure
than conventional dental radiography. Despite this, the fact
that 73% of CBCT equipment does not output dose informa-
tion is a critical issue. Considering the predominance of do-
mestically manufactured equipment in Korean dental clinics,
targeted efforts to align domestic production with internation-
al standards and specifications can significantly improve the
situation.

A systematic approach to upgrading dental equipment ra-
diation dose management is necessary, including stricter in-
spections for radiation dose labeling during equipment licens-
ing, installation, and examinations. While progress has been
made with the 2011 mandate for radiation dose information
on x-ray control panels by the Ministry of Food and Drug
Safety, and subsequent DAP output in CBCT DICOM infor-
mation, challenges persist in managing radiation exposure for
intraoral and panoramic radiography. The separate combina-

tion of detectors and x-ray tubes in intraoral radiography often

www.phwr.org Vol 17, No 35, 2024

precludes DICOM information generation. Although intraoral
radiography involves relatively low radiation doses, its wide-
spread use, especially in pediatric and general populations,
necessitates careful dose management. Continuous education
and promotion of DICOM specifications related to dose infor-
mation are crucial.

Effective implementation of a national dental radiography
dose management system requires input from various stake-
holders. Ongoing system upgrades and expansion can be fa-
cilitated through collaborative efforts. Additionally, individual
facilities can contribute to dose reduction through in-house
quality control measures. Government support, including the
provision of DRLs, is essential for assisting hospitals in effec-
tive dose management. Institutional incentives such as rewards
and certification programs can encourage voluntary participa-
tion among dental hospitals and clinics, fostering a culture of
radiation safety. Ultimately, widespread engagement from den-
tists, radiologists, and dental hygienists is crucial for enhanc-
ing awareness and driving system improvement. Through con-
certed efforts from all stakeholders and sustained government
support, significant progress can be made in reducing dental

radiation exposure.

Discussion

The developed national dose management system com-
prehensively integrates all dental equipment, including multi-
devices, intraoral radiography, panoramic radiography, and
CBCT, serving as a foundational platform for establishing
dental radiography DRLs. Ongoing system upgrades, promo-
tion, and expansion are anticipated to yield more precise DRLs

based on actual patient radiation exposure. DRLs empower

1513


http://www.phwr.org

PHWR

users to independently optimize radiation practices while in-
forming national medical radiation management policies. To
sustain this system, collaborative efforts among users, manu-
facturers, and the government are essential to ensure dental

medical equipment adherence to medical imaging standards.
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QuickStats

Trends in the Intake of Saturated Fatty Acids, During 2013-2022

The daily intake of saturated fatty acids (SFA) was 17.0 in 2022. In terms of the sex of the participants, intake of SFA in

male (18.9 g) was higher than that of female (15.0 g) (Figure 1), and by age groups, the intake was the highest approximately

20.0 g among age groups of 10s and 20s (Figure 2).
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Figure 1. Trends in the intake of saturated fatty acids (SFA),
2013-2022
*Intake of SFA: the sum of the intake of SFA (g) from food, among individuals aged >1 year.
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Figure 2. Intake of saturated fatty acids (SFA) by age group,
2022

"The mean value in Figure 1 was calculated using the 2005 population projections for Korea.

Source: Korea Health Statistics 2022, Korea National Health and Nutrition Examination Survey, https://knhanes.kdca.go.kr/

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

Disease Control and Prevention Agency
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