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WAt B4 245, IR 9 A fEE gHE 5% ?i-TL %_"’“2} 719k ot g & :
0% ol FAsHH, 554 8 ¥ 1,5007 o1 FAt= 7}\% ERE oka 9lom 202349 126
s A A ae4d 005“‘0]‘:]'(2023 10. 17. 71%). At 1097t 3= H =
7|9E A5 A% %"a‘ﬂlﬂl% FE5+9 1, A7 2 RALET(Case Report Form) 323}, 12|31 tp7|# 23 EOfA 38 =9
B0 2 A4 B 52 WL SIA ol & v E CF T AAR] BEFH o] &8 7 Hohd 2AE v Aol

N | 2 ow v oF 1005 Ho] Mz ZdE, ujd oF 401
o] #& Ao Z AYst= Aow dEA AuH1,2]. Lt
C¥ 7+ Blo] 2| A(hepatitis C virus, HCV)= Z}u]8}o] e FAVE FRote JUFAF FE G4 EdEHA &

S AN Flaviviridae family)2] ol ohAlH}o] 8 A&(Hepacivirus > o7 AntxEw |z gt
genus)oll &5t= RNA Hio|H AR F2 FHT} A HS F5f Q19 0.6-0.8%7F T Hol%= Ao 2 FAHHE}2,3].
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waslol & -y 719 Qoslm, BuE, XY 5 HOVE B 559 §8497 ofgo] £A45tn 54 &
2GS F2 U0 BY 11 vlole Alhepatitis Bvie =7} |9 WebA] wo] wAEo] Eom, & A SoIA L §
rugel olo] uhy 748 Porl Fa Ao FHA 9l AHOE ThE wolga HolFEo] FAo] £t B4
o}, AlA|2717(World Health Organization, WHO) 9] o] Slo] HCV ol G412 571 ofel9) @471 o

w2, A AAF Lz oF 5 o] v HCVel 44 o Alo] A=A gt 1oy A=A =A A5 24-8A (direct
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Hepatitis C virus (HCV)i= RNA HiO|HAR 4 CE 7t
AL AA 50-80%= T CF HEOE o|PgHEH, 1 F
20-30%= 7SR A HY o]F M} AA AF
Yo = ofojxitt.

@ M=Z0| €A & Eg2?

2007955 20234 9% 309744 3,964% % 2,753
(69.5%)& ATE 5= GA7H 3 W CF 149 o
P4 A2g W Ho| otk 3% CF WAL AR
A%, 29} 91o] 59%, 7+ B Alro] 74% gy,

=

rl

@ AAEZ?

HCV 39S ol ad4] A7 A iy g5t %
AR B A2 olele HOV 7Y S44 271 249 o
o] Waste] HHARAN FEorol Y
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antiviral agent, DAA) 7I'Zof w2t 2016 =W ==,
8-125 A R& 95% o149 A& Helrt
WHOO A= o]2fdt &8 A mAo ALt A7 A<
H o2 20309714 80%2] AAAE XA, 80% olF= A
Foto] vholgA 7+g EAsHlt Adstlov, Syt
Bl mloF AeA} ZrHEE ulAUR), ZAAH U 7 o
2] FoF, =7HEA wdiy Ao ® x7dAo] ofFe
2 Q5] oJd3] HCV 7 #ejo] tigt 8771 &= 1 Slck
[4].
FYAAE ZSE F50] P /o] A7|=o|[5] dEH
2]42 HCV d9e=s did o 7|3 A4 Z0ES
FEote] Sy €3 1o AE ¥ a9l A9 WA A%
S ot 1S o € A28, A71A o5 5 A
ob skl k. o] ZoA= 2007
BE A7 FYAT-EAHA R 1Y F<l g=F HCV
FATE A9 A7UE % F8 s sk it
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1) $t=2 HCV I3 E

200795E 47] 7|#O g HCV ZIE7V} AlZE o
AR A= 107) Yoz FAH = HCV ZIEE F=
2 goto] Ao AFFE F A FHES S5
gk 184 ol ARl &
Ql At F APLA FolAE e wjd 554 4= 1,500

Y ol §A BHOE St & ATIHE AR

anti-HCV 44 = HCV RNA A

2) st HCVESE ¢

A=) 1071 =7l EGA g, =dFietn 7

H
Al

YT FH
HoPee FTE AT AU FolotE ¥l HOV 4
GAanti-HCV B FAAD Aol 54 e AR &
B2 59 /1% 5O4'S wol Folz S, Rt
oA maEshE ZANE QERA ANE BT A4 - 5
4 Aag +80 €3, 2013480 721
A SohE GuAA) det dAAAE S5
Suo] 94| ReRER ARt 7t 2

g3t 7]ek 8l RHE (R ) 2ARt RS 2RSS HE AL
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(http://is] kdca.go k))& E3to] Befoha 914 feBe = 3) ZAnyy

YRAATY FYAFAC] Pestol By Bt J3} 2 A7E A7 1,500 o4 5348 9Asd 2&
Yo BEohd ARZANGG AYAS AL, Fol A7 E R 54 ol A FHEL 70% o4 §A5H: A
o g 371H EEe WY ARFA, 4% AHY, F L BES 2YHD Uk ATHY AL SEEA, 05
A28 AL L AL AT 5 A2 B BI AT AY 24, FREAY 3744 ZAH FHOR o]Fol Ak, TIE
2 STt YYBYY FTYRAATYS THE SEBA 52 A /MRS ZASH Hl, RRAAE 71BE
of Yot} FEE MBS Rofekn BYH B, 429 A BYY, 9, &F, 9 5718 F0)u Y B 2F
A8, QA ST B 5 AT B AT AP ARSI, Aze, 2R A4 5)S TSk ek, BEa
Felgit 9 HOV ZBE @79 B0l LA P & Ak /WA 8 F Aol et $o] WP 4 Ak BY
L THABNGOR(20134), AEHOE 24 ERG A 2 RARY] S19) ALY ZAETEA 55 0| 674U F7]
£E 4% - Bgu 2 27 WEste] RAEE 1), 1A FeAY Az ¥ &

EE R

At 2 A=

AHg] QIrehA A AT EID, AE, ALY, 94, 1% AE8YH 5

73 BH 4, =F &9, =78 9

oA Y I ALY, o, A8EEE S

7t54 5L/ GA /A /a2 A o] A= (B CF T, RS, 1)

9B S, 2] BY 8, A, A%, vobEAL 4244, 2] 5 HOY B ARR
ERE L

Ak AAAE, 55 A A9y, AdY, ZSE S5 9%

A= A& o, Azl Bt YFEH 7154, A2 HE R 5
AAAS S ASHA

AAEA 71, &5

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

HBV DNA 43, HBV @Htojg| A% & oj &
At FAHFA 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 II, TSH, free T4

e S5= B7L &4, 7H/dE<4, Child-Pugh score, MELD score

WAl WA AAF &, AlfEA, AR, AU, AT &3

FdAA YA AR, FF AYEH, Adad, &4

A HAL 7t 22 HAL A of B A3 AL lobular activity, fibrosis stage, 7HgH 2 7L} of B, 22 H AL
a1}

Fibroscan A} Fibroscan HAF Al8 o5 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.
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Ae A, A9, 5933, g 59 AR ¢ ol A
ol FofohA] e A oA Algste XA oIt AT E
T 127097t HEokA ¥, HstdFe] HA A= A
S Aol FofshA] ghe AR 7hFste] ‘FEo® Ao
St o]9]9] AP, T H3] 59 AT FoIFD A= F
AR A4S Bl Al B2ESH 2AAE 71E @
HCV I3 E A5 B3 5 dH AT AI2 9
A FAIE fAotE, 4 HH9 A Ao &
= database (DB) AH&A}F 9] AS Hoto] A& 02 HAGH

—_

NeE 74
o}, 20239 8B @A7HA| Case Report Form version 4.1
< A&t agskal ol

AA FHAE(EH)E o FErteh JES A%, 13]
A& Al mononuclear cell preparation tube®} serum separate
tubeo] Zt 8 mI¥ & 271E AES Y2 st ZF o
A 2R Adsith -" H2 FA|(plasma, serum, pe-
ripheral blood mononuclear cell [PBMC])Z A &}=o] 20071
FAug F71A o s AYEEE IHEAATE TS
=AY o #eEY %5 2 AEAAY ARAEE AZS
g7]¢o] 485t = HCV

TETH201349 ).

ISE A gEAAE

£ ITE Agod 2 gojd F4 &2 AgS 5 A
e 3 e W, dloly S8 Az 445 A=
AAE & & #HE S+t Yo = HCV Z2E o

+9 dlold F4#F = A 3EA R FELT 194, A=

1468

3 A oA FABYEA 2AA AL/FH /B, TEY
YASKHZER A2, 74, B, B3 RAAY 9 181 2
A, A £ G FEEEERA ZUEHY, AR B,
DB 22 #]; 384, Ax £ & dANAY FHHYR
YAEZA, AEAL, 71E - ey 2F BESL YAAR ©]
A v R LAE] k. AL AAE AR &
HHog B8 4 UALE FPAIA, ZEH 4 AR

ol &AM E AT, A&H o AP 2ARYES WY

517] 95l DB A28 =SS 5t E3F 200795
¥ 20214 12€ 319714 IS E 55 A 3 HCV IS
E 55 7|2 %A &= AAE A 9JeE 3,710 9] tlolH
of thaf EE3E SFHANAEEE) 7Hdsto] < F vz g

e 75 A

2007958 20239 109 3197H] 5§ 4 537 4

£ 4,01590]1L, 94 5FA = 2,14190|H A&sd 34
£253.1%4, AP, ARZE 9 AYSH RS A Qe A
A FAHEL 70.0%0ltt. 20234 10¥€ 319714 =" %

AR, B FE)= & A7 T 37,31030] 3
L

S9let. 20230l 7IMEAA] 1367, 2,04289) HHE 24}
A7k 27El0] % 2,17870] +AHYU A A2 5 A
A 42 5L 717 W 62384 SgHgch # ST E)

AA FHE FEAAT T2
A19] oF 1099 AF7|7F &7t B4 198,967 vials, PBMC
103,415 vials, 2023+ -E|= serum®] Z35 4,045 vials7h
S350} & 306,427 vials7t B3 - T =1 Qlck,

d 20139 =5E 7|EL7t

24 7|7h2 Tefste] AR ATE 524 F 20234 99

302471419 A=E A% 23R 2), 20079FE A7
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I
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HE2. 2 HCV ZLE AF AR 712 E4
712 E4 )
=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)
oA g0 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)
7 =St 302 (15.1) 115 (5.8) 417 (10.5)
Zkol 4] S5 2} 0 (0.0) 1(0.1) 1(0.0)
55 A Pl A A= AH
& A ARFE 153 (7.7) 143 (7.3) 296 (7.5)
5 A & JP F 444 (22.3) 471 (23.9) 915 (23.1)
2 A gle 1,398 (70.1) 1,355 (68.8) 2,753 (69.5)
A ZZE 52X F 20239 99 3097HA AR B3 VFESH Tt OB CF 1Y Adol® EFsta Aawa] g2 #4).
HCV=hepatitis C virus.

A 2359 9] AR 5FFH L 9loH, 20074 1982
2 Ao 20234 3,964 iAo R ATE
o 3= HCV LS E 554 34 X9 3,968 2
E
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5% 94 184 nle 393 BULY 9 07 18
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Ql5ta] & 3,964HS Ao 2 BAS $35ttH 1Y 1, 2).
HCV |-4AF 24 A3 AAEL 1687 280] 35.4%
(40/112), 47.8% (54/112)2 ddxt & HEL Holx] &

gk, BAWAY A7 B4 B4 A%, BF 99
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2023.09.30 GI0|Ef 7|
Sk HCV ZSE S}
n=3,968%

H| Q| LA} (n=4)
p - ISE SEZ GA| 18K 0|2t (n=3)
- Aidelol ol 0 2 (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

AP SERHeH, BAEH 24 5), JodH & =2(7.5%), A= 5(23.1%)1 Bls} A5 4 glok= SFol

A& 5) 5 «2& YA A9 W=7t =k 9449 4 09.5%= 7H Wk

< A&1.536%, 77.0%), 8(440%, 22.1%), #4297

B, 14.9%) «22 AFAA AY vl=rt ¥k, 47 3 (3) &= HCV ZZE = A 9 A7

9 A A%(1,691%, 85.9%), #41(1,219%, 61.9%), H°14 FAZE

(1,1907, 60.4%) <=2 & A& A Rt =34t 99 % W CE 1HA(67.7%)°] 7P Bk, tdA 1t H

AR} 5 wpokFALS A1 O] 49 of&pel] Hls] A A (13.8%), IHAIER(10.5%) 22 HERTE. Hiol#A X8 4

o W=7 247 4,84, 4,14 A A= AT B 24 Axk= 200795E 20234 9Y 30Y7HA] HbolH
TE TAl FHolHA Am AHE £AT A% AR F Fato] 2 AA(DAA) AREA7E 67.6% AT DAA

>
)
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%
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2 o WolekE A8 A 1,649 ARE-4E vl
A3k o] 4Tglo] S0HeIA DAA AL W=7k 7V %7

@) &= HCV ZZE 22 dAA

HE EAHAA 3,964% F T2 A & 1,835
H(46.3%)2.2 o & IS E FHAA Yz IH
£ 1,995 F 95974(48.1%), A& 1,969% 5 8767
(44.5%)°1%ct. AT E T2 A9 D=H(28.2%), AT
(8.9%), AEAR(4.3%) «2& Uttt ZSE T4 A<
o8 Ao R SEH 3519 T AFGHRlel HAIH 33799
APTEQl Wi Ad} 7k9re] Xg¥o] 1637(48.7%) 2.5 71
WXL HF 5278(15.4%)F 71EF 51%(15.1%) 22 #4]

_4

Aletglen, =W HC
A& vlg antyd d7E EdE 1 C3 19 AEAA 2
S/HABAN =Y 4, 12023-20279 A1} vpol A 2H
AB - CH) T 712AY, 5 FAY H5HH AR
Laabiey

F|Z FAE vhek AREAF 27t F7HRtol wheh CF 2t
H} . _Jn—-q x%zﬂoﬂ g Qs J,]ﬁkz% :7-7{E u]- =gt e %1\% ﬂ;}
o] "W gAo] &olyo] wet 2022W R EE SEATNT &
AAF o R ‘F FARE vhek AFEARY] CF Y

2% L AT F LY UTh FAS vl AHg A

e

HCV #3 4 SHES BA6ta, t7|# AFH 424
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Report on the Current Status of the Korea Hepatitis C Virus
Cohort Study

Oeuk Jeong, Sangmi Ryou, JeongGyu Lee, Min Jin Go, Jungyeon KIM*

Division of Clinical Research, Center for Emerging Virus Research, National Institute of Infectious Diseases, Korea National Institute of
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.

Key words: Hepatitis C virus cohort study; Hepatitis C infection; Chronic infectious disease

*Corresponding author: Jungyeon KIM, Tel: +82-43-913-4810, E-mail: erijykim@korea.kr
This report was prepared with excerpts from the annual performance plan of the “Korea HCV cohort study” (2023-ER1901-00) conducted as a policy

research project of KDCA KNIH.

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

1473
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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].
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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

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


http://www.phwr.org

I Public Health Weekly Re.:uu’\

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
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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.
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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).
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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
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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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