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Original Article

Comparison of Scrub Typhus Cases Before and After
the Revision of the Reporting Criteria

Ho-Jin Nam' @, SI-Ki Lim' @, Dong—Hwi Kim? (&, So-Dam Lee' (3, Do-Hyeong Kim' @, Jong-hee Kim'*

'Division of Zoonotic and Vector Borne Disease Control, Department of Infectious Disease Policy, Korea Disease Control and Prevention
Agency, Cheongiju, Korea, “Division of Infectious Disease Control, Department of Infectious Disease Policy, Korea Disease Control and
Prevention Agency, Cheongju, Korea

ABSTRACT

Objectives: Scrub typhus is a rickettsial infection caused by Orientia tsutsugamushi, with peak incidence during autumn in
the Republic of Korea. To improve the accuracy of surveillance data and to assess the magnitude of recent infections, the Korea
Disease Control and Prevention Agency revised the case definition on September 11, 2024. The updated definition requires
both the presence of an eschar and a positive presumptive test result for clinical case reporting. This study examines the impact
of this revision on case classification, diagnosis, and epidemiological trends.

Methods: To compare trends before and after the revision, we analyzed cases from September 11 to December 31 in 2022,
2023, and 2024, focusing on demographic characteristics, presence of eschar, and diagnostic methods. Monthly trends of
suspected cases were also reviewed: 5,239 cases in 2024 and 52 provisional cases in January—April 2025.

Results: According to the revised criteria, from September 11 to December 31, 2024, the proportion of suspected cases
decreased by 12.5% compared to the same period of previous year, and cases with confirmed eschars increased by 1,235.
From January to April 2025, the number of suspected cases declined by 86.4% compared to the previous year. Among
the 236 patients without a visible eschar, 93 (39.4%) tested negative according to immunochromatographic assay/indirect
immunofluorescence assay testing but positive according to polymerase chain reaction (PCR) testing, which led them to be
classified as confirmed cases.

Conclusions: Revising the reporting criteria to include eschar confirmation improved diagnostic accuracy and compliance.
The decrease in suspected cases during the non-epidemic season (January—March) contributed to a more accurate surveillance
of recent infections. Eschar confirmation should be emphasized during presumptive diagnosis, and PCR testing should be

conducted if an eschar is not identified.

Key words: Scrub typhus; Eschar; Case definition; Diagnosis

*Corresponding author: Jong—hee Kim, Tel: +82-43-719-7160, E-mail: kayden407 @korea.kr
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Key messages
(D What was known previously?

Before the revision of the criteria, reports of suspect-
ed cases were based on antibody test results. In addi-
tion, eschars were observed in approximately 46-92% of
patients.

@ What new information is presented?

After the revision to include eschar confirmation, the
proportion of suspected cases decreased, whereas sus-
pected cases with confirmed eschars increased. This
suggests that incorporating eschars into the diagnostic
criteria enhances clinicians’ ability to identify eschars
and improves compliance with the reporting guidelines.
Furthermore, the number of suspected cases in January-
April 2025 decreased by 86.4%, indicating an improved
ability to distinguish recent infections and enhanced ac-
curacy of disease statistics.

(® What are the implications of the findings?

Revising the presumptive case-reporting criteria com-
pensates for the limitations of antibody-based diagnosis
and improves the accuracy of disease data.

Introduction

Scrub typhus is an acute febrile illness caused by the bite
of a chigger—the larval stage of a trombiculid mite infected
with Orientia tsutsugamushi. In the Republic of Korea (ROK),
the incidence of scrub typhus typically peaks during autumn
(September-November) [1]. Since 2003, the number of re-
ported cases has increased substantially, exhibiting a stepwise
escalation over several years. Although a decline was observed
following the 2019 revision of case reporting criteria—which
excluded suspected cases—the incidence has been rising again

since 2021, with approximately 6,000 cases reported annually
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in recent years [2].

O. tsutsugamushi is an intracellular pathogenic bacterium
that predominantly invades endothelial cells and macrophages,
leading to systemic vasculitis and a broad spectrum of clini-
cal manifestations. Clinically, scrub typhus is characterized by
nonspecific symptoms such as acute fever, headache, myalgia,
rash, and lymphadenopathy, along with the formation of an
eschar at the site of the chigger bite [3]. An eschar is a necrot-
ic skin lesion that develops at the bite site, characterized by a
central area of black necrosis surrounded by an erythematous,
papular rash. According to previous studies, an eschar is ob-
served in approximately 46-92% of patients, and its early rec-
ognition is crucial for prompt diagnosis and initiation of treat-
ment [4].

The incidence of eschar formation varies significantly de-
pending on geographical characteristics, diversity of the in-
fecting strains, and the patient’s age and immune status [5].
Reported eschar rates differ by country. While low rates are re-
ported in some Southeast Asian regions such as Thailand and
Indonesia, relatively high rates have been documented in ROK
and Japan [6]. Eschars typically form on thin, moist areas of
the skin—such as the trunk, groin, axillae, inframammary re-
gion, and behind the ears—making a thorough physical exami-
nation essential for their detection [7]. However, some patients
do not develop an eschar, which complicates early clinical di-
agnosis and increases the risk of disease progression and com-
plications. Therefore, accurate diagnosis and effective patient
management require both serological tests (e.g., immunochro-
matographic assay [ICA], indirect immunofluorescence assay
[IFA]) and molecular tests such as polymerase chain reaction
(PCR) [1,8].

Under the previous surveillance system, a case of scrub
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typhus could be reported as confirmed if O. tsutsugamushi was
isolated and identified from a specimen (e.g., blood, tissue, or
eschar) via culture; if a four-fold or greater increase in antibody
titer was observed in convalescent-phase serum compared to
the acute phase using IFA; or if a specific gene was detected in
a specimen. However, an individual could also be reported as
a suspected case if specific antibodies were detected in a blood
specimen through presumptive diagnostic tests (e.g., IFA,
ICA). Consequently, the proportion of suspected cases was dis-
proportionately high, accounting for approximately 95% of
all annual reports compared to confirmed cases. Furthermore,
since antibody detection tests (e.g., IFA, ICA) measured im-
munoglobulin M (IgM), IgG, and IgA titers, approximately
100 cases were reported, even during the non-epidemic season
for scrub typhus (December to February), suggesting a poten-
tial overestimation due to the inability to distinguish past infec-
tions from current ones. To address this issue, on September
11, 2024, the Korea Disease Control and Prevention Agency
revised the reporting criteria for suspected cases. Under the
new criteria, reports must be based not only on the detection
of specific antibodies but also on the presence of an eschar, an
epidemiological link, and clinical symptoms consistent with
scrub typhus.

Therefore, this study aims to evaluate the impact of these
changes to the disease surveillance system by comparing case
classification, epidemiological characteristics, and diagnostic
methods before and after the revision of the scrub typhus re-

porting criteria.

Methods

The incidence of scrub typhus cases (including suspected

www.phwr.org Vol 18, No 33, 2025

cases) by sex and age was analyzed for 18,166 individuals re-
ported between 2022 and 2024. Additionally, the monthly in-
cidence of suspected cases was examined using data for 5,239
suspected cases between January and December 2024, as well
as 52 preliminary suspected cases reported between January
and April 2025. Furthermore, the status, characteristics, and
diagnostic testing profiles of cases were analyzed before and
after the revision of the reporting criteria, using data from
5,474, 4,804, and 5,271 cases (including suspected cases) that
occurred between September 11 and December 31 in 2022,
2023, and 2024, respectively. All analyses were performed us-
ing Microsoft Office LTSC Professional Plus 2021 (Microsoft).

Results

1. Monthly Incidence of Suspected Scrub Typhus

Cases (January 2024-April 2025)

Although the data for 2025 are preliminary, a compari-
son of reported suspected cases shows a notable decline. From
January to April 2024, the number of suspected scrub typhus
cases was 153, 74, 56, and 100, respectively, with a monthly
average of 95.8 cases. In contrast, during the same period in
2025, the numbers were 17, 5, 6, and 24, respectively, yielding
a monthly average of 13.0 suspected cases. This represents an
approximately 86.4% decrease compared to the same period
in the previous year (January-April), indicating a substantial

overall decline in the number of suspected cases (Figure 1).

2. Comparison of Confirmed and Suspected
Case Classification after Revision of Reporting
Criteria

Following the revision of the scrub typhus reporting criteria
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Figure 1. Monthly distribution of scrub typhus suspected
cases

[ Cases

Il Suspected cases

Rate (%)
[6)]
o

0 n T T
2022.9.11. 2023.9.11.
-12.31. -12.31.

2024.9.11.
-12.31.

Figure 2. Proportion of cases and suspected cases of scrub
typhus

Table 1. Eschar confirmation of cases (confirmed/suspected) by year
2022 2023 2024
Variable
Eschar  Unconfirmed Total Eschar  Unconfirmed  Total Eschar  Unconfirmed  Total

Suspected 3220625 1928(375) 5148(100.0) 3,020(674) 1458(32.6) 4/478(100.0) 4,255(100.0) 00 4,255 (100.0)

cases

Confirmed  219(67.2) 107(32.8) 326 (100.0) 237 (72.7) 80273  326(100.0) 780 (76.9) 236(23.2) 1,016 (100.0)

cases

Total 343962.8) 2035372 5474(100.0) 3257678 1547(32.2) 4,804(100.0) 5,035(955) 23645 5.271(100.0)
Period: September 11-December 31. Unit: n (%). -=not available.

on September 11, 2024, case classifications reported between
September 11 and December 31 in 2022, 2023, and 2024
were compared. The results showed that the proportion of sus-
pected cases decreased by 12.5 percentage points compared to
the same period in 2023, while the proportion of confirmed

cases increased correspondingly (Figure 2).

3. Comparison of Eschar Presence by Case
Classification (Same Period in 2022-2024 after
Revision of Reporting Criteria)

A comparison of eschar presence among cases reported
between September 11 and December 31 in 2022, 2023, and

2024 revealed that, following the revision of the reporting

1232

criteria, the number of suspected cases in 2024 was 4,255,
representing a decrease of 893 cases compared to 2022 and
223 cases compared to 2023. However, the number of sus-
pected cases with a confirmed eschar after September 11,
2024, increased by 1,035 compared to 2022 and by 1,235
compared to 2023 (Table 1). Additionally, an analysis of diag-
nostic methods for 236 confirmed cases without an eschar or
with unconfirmed eschar status in 2024 showed that 93 cases
(39.4%) were classified as confirmed through a combination
of presumptive diagnosis (antibody detection tests) and con-
firmatory diagnosis (PCR), while 143 cases (60.6%) were con-

firmed solely through confirmatory diagnosis (Table 2).
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Table 2. Laboratory diagnosis for patients without eschar in 2024

Diagnostic method

Unconfirmed eschar

the antibody titer between paired serum samples) positive

Total

Presumptive diagnosis (ICA or IFA) negative/confirmatory diagnosis (PCR) positive
Presumptive diagnosis not performed/confirmatory diagnosis (=4-fold increase in

Presumptive diagnosis not performed/confirmatory diagnosis (PCR) positive

93 (39.4)
11 (4.7)

132 (55.9)
236 (100.0)

merase chain reaction.

Period: September 11-December 31. Unit: n (%). ICA=immunochromatographic assay; IFA=indirect immunofluorescence assay; PCR=poly-

4. Comparison of Eschar Detection Rates by
Body Site (Same Period in 2022-2024 after
Revision of Reporting Criteria)

Among the cases reported between September 11 and
December 31 in 2022, 2023, and 2024, the number of pa-
tients with a confirmed eschar was 3,439, 3,257, and 5,035,
respectively. For these cases, the respective eschar detection
rates by body site in 2022, 2023, and 2024 were as follows:
axilla and flank region—27.9%, 26.7%, and 14.5%; trunk (in-
cluding shoulders and back)—10.2%, 10.7%, and 18.0%; and
legs (including thighs and calves)—18.6%, 20.3%, and 22.2%
(Figure 3).

Discussion

This study evaluated the impact of changes in the surveil-
lance system on case classification and diagnosis by comparing
the incidence and epidemiological characteristics of scrub ty-
phus cases before and after the revision of the reporting crite-
ria. The results showed that, following the criteria revision on
September 11, 2024, the proportion of suspected cases among
all reported cases was 80.7% (4,255 individuals), representing
a decrease of 12.5 percentage points from the 93.2% (4,478
individuals) during the same period in 2023. However, the

number of suspected cases with a confirmed eschar in 2024
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Figure 3. Frequency and location of eschar in patients with
scrub typhus (2022-2024)

increased by 1,035 compared to 2022 and by 1,235 compared
to 2023. This finding supports the conclusion that explicitly
including eschar confirmation in the reporting criteria for sus-
pected cases, along with an increased proportion of confirmed
cases diagnosed via PCR, has enhanced clinical diagnostic ac-
curacy. Furthermore, the number of suspected cases between
January and April 2025 decreased by 86.4% compared to the
same period in the previous year. This change indicates that in-
corporating eschar confirmation into the criteria for suspected
cases has improved the capacity to differentiate between recent
and non-recent infections, thereby contributing to more accu-
rate case reporting and enhancing the reliability of infectious

disease surveillance data.
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Therefore, this study is significant in demonstrating that
comprehensive criteria for presumptive diagnosis can substan-
tially improve the efficiency and accuracy of infectious disease
reporting and surveillance systems. Before the revision, report-
ing was possible based solely on serological test results (IFA,
ICA), which made it challenging to determine the actual scale
of recent infections. After the revision, the combined use of es-
char confirmation and PCR-based confirmatory diagnosis has
reduced unnecessary reporting while improving diagnostic
reliability.

The eschar is a pathological necrotic lesion that develops at
the site of a chigger bite. Since patients are often unaware of it
during the early stages of illness, identifying an eschar through
physical examination can serve as a critical diagnostic clue.
In this study, the proportion of cases in 2024 without a con-
firmed eschar was only 4.5%, while 95.5% of patients were di-
agnosed with a confirmed eschar. This rate is higher than the
60-80% previously reported in ROK [9], suggesting both im-
proved clinician diagnostic skills and strong compliance with
the revised reporting criteria.

Moreover, among the 236 confirmed cases in 2024 with-
out an eschar or with unconfirmed eschar status, 93 (39.4%)
were identified through both presumptive (IFA, ICA) and
confirmatory (PCR) tests, preventing these cases from being
overlooked. This highlights the limitations of relying solely on
serological tests (IFA, ICA) for diagnosis and underscores the
importance of incorporating PCR as a confirmatory diagnostic
tool.

Early antibiotic treatment can delay antibody formation,
making pathogen detection via PCR a more reliable diagnos-
tic method [10]. Therefore, clinical guidelines should recom-

mend that clinicians confirm the presence of an eschar for

1234

presumptive diagnosis. If the eschar is indistinct or absent, a
molecular test (PCR) should be performed promptly to iden-

tify patients with scrub typhus and ensure timely treatment.
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G A5 249 #aHE A=sAAL CF

d A g doA It n&S

ni
(]

Ol

o= AR

EED)

ol e HHE Al T ASFE CF 2Hdol et A& E X

H|o]E]+= electronic case report form FEHZE FHoIH L

o, SYEAATFLY gojg ALR(HEILEIZE 1
olHHo|A)S EESIH BE 55 HolHe SHE A=

TEAE 190 23] oA A7 HA E £4L 53 AR
A #eE APt 2 A7 TREZES 7F e A4
A E A L3 (R ATt E A 5-303], =

H9I[1-219577-AB-N-01-202205-BR-003-03],
YR THAIRB-BNH-2022-08])2 54 YAATEAAY
A, dFdEHLP01-202208-01-0071)

[B-2205-7

mE

HCV RNA g7 I=H <l
HAE IS o] Qo TRl 9 o
A& Al5to] odds ratio (OR)2 95% AlE|F1HE 7]&oH%]
o}, o eF 20| p-value?} 0.1 o]512] H
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Aof AgStth BE BA B4 SPSS (version 27.0; IBM
Co.)& A&, p-valueZt 0.05 HHHQl -5 A4 &
oj/do g oot
a 1
1. PWUDS) Q1781 1AM, MSIZMEE S5

% 34279 PWUD %, PWID:= 315%(92.1%), non-

PWID<= 2779(7.9%)°1 A tHE {F o]t 46

AL, 76.0%7F E/3CIATHE 1). F8 75 dA F=

1). PWUD+= £7

AST = ALT7} B4 ARHA] o]l &b 24.6% %L, Tt
AWSS 2 P R3S AARSH: FIB-4 3.255
4.4% At PWUD= A8 A o2 Fokst

A e, € 7HAS 2005 Y vlgke] v]&o] 55.3%, 9
299 1389 v 38.0%A 1L, 36.3%7F 1 w|eto| R,
31.0%7t BA Ei= o] Folqith

PWIDZ# non-PWIDTZ Q18H4], A4, AFS] A
SHA QIAHO] fofgt Afoli= . SFAg, HCV 2
AN F5Y Wole Fgt ztol7t Yt PWIDEY
55.9%7t FAF7] vhs B89 TAZo]
72 non-PWIDo] Hla &9 whek F-H(37.5%  18.5%,
p=0.049), ¥419] A|(55.6% | 14.8%, p<0.001), T ojA]
o] AN3(34.6% i 18.5%, p=0.001) Bl &%= F2J51A &=t
k. SRR, oAl =8 Fdof di5) HeE CF 1HE FA
AARE ABEE AAQ 19929 71808 T oA A1F9 ¢
FYPES WIS W, F IF 2t ol2et AREY £

o]t PEE|A] gloe.

HolA gkt

9l9ith. E3F PWID

1:19_,

ot

2. PWUDZ]| Serum Hepatitis B Surface
Antigen, Anti-HCV, HCV RNA, Anti-human
Immunodeficiency Virus YN8 E

34279 PWUD % ¥H serum hepatitis B surface
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B 1. vleFR AR 714 54
QA B~ Hx|(n=342) PWID (n=315) Non-PWID (n=27) p-value
Lol (Al 46 [30-55] 46 [30-55] 48 [35-53] 0.468
ENC] 5(1.5) 5(1.6) 0(0.0) 1.000
ek 260 (76.0) 236 (74.9) 24 (88.9) 0.103
AAAA Ayt
WEZ 5= x1,000/m’ 6.5 [5.4-7.6] 6.5 [5.4-7.7] 6.3 [5.0-7.4] 0.764
A g/dL 14.9 [13.7-15.8] 14.8 [13.7-15.71 15.1 [14.0-16.3] 0.202
dan 4 x1,000/m’> 256 [205-302] 253 [205-303] 272 [200-295] 0.996
AST, U/L 22 [17-29] 22 [17-28] 24 [18-30] 0.115
ALT, U/L 19 [13-31] 19 [12-30] 29 [17-35] 0.878
73/3/43tA] 0]4+] AST or ALT 64 (24.6) 60 (24.5) 4(26.7) 0.767
Z 425, mg/dL 0.4 [0.4-0.6] 0.4 [0.3-0.6] 0.6 [0.3-0.8] 0.062
gl g/dL 4.7 [4.5-4.9] 4.7 [4.5-4.9] 4.8 [4.6-4.9] 0.094
AoFEd, mg/dL 0.9 [0.8-1.0] 0.9 [0.8-1.0] 1.0 [0.9-1.0] 0.149
FIB-4 >3.25 15 (4.4) 14 (4.4) 1(3.7) 0.857
AFB1 73 A8 Q1A
AAEZ(E 2005 ¥ =g 189 (55.3) 178 (56.5) 11 (40.7) 0.219
Oago] 1F 130 (38.0) 122 (38.7) 8(29.6) 0.483
e 1 QS ) 124 (36.3) 116 (36.8) 8(29.6) 0.455
ol k=4 106 (31.0) 99 (31.4) 7 (25.9) 0.553
A P5 AA
FAV] S5 AE 176 (51.5) 176 (55.9) 0(0.0) <0.001
& upek A4y 230 (67.3) 216 (68.6) 14 (51.9) 0.076
ukeF F9A7] 3 B 123 (36.0) 118 (37.5) 5(18.5) 0.049
S 199 (58.2) 183 (58.1) 16 (61.5) 0.732
19924 o|d 8 5 (1.5) 4(1.3) 1(3.7) 0.312
FAP] BAEEA 5) 19 (5.6) 15 (4.8) 4 (15.4) 0.023
A= 134 (39.2) 124 (39.4) 10 (38.5) 0.928
19924 oA A<= 18 (5.3) 6(8.5) 2 (5.6) 0.381
73] ng Ale 67 (19.6) 64 (20.3) 3(11.5) 0.279
FEA HE 30 (8.8) 29 (9.2) 1(3.8) 0.354
41 179 (52.3) 175 (55.6) 4 (14.8) <0.001
19924 o] £4l 40 (11.7) 38 (12.1) 2 (7.4) 0.470
7o} 114 (33.3) 109 (34.6) 5 (18.5) 0.001
19924 o] Hoj4 9(2.6) 9(2.9 0(0.0) 0.373
g £4 1(0.3) 1(0.3) 0(0.0) 1.000
theoto] A4 (=31) 223 (65.2) 210 (66.7) 13 (50.0) 0.086
A} Al 217 (63.5) 199 (63.2) 18 (69.2) 0.537
o9 SRS B9l &2 B(%). PWID=persons who inject drugs; AST=aspartate aminotransferase; ALT=alanine aminotransferase; FIB-
4=fibrosis-4.

antigen (HBsAg) ¥/ 352 1.8%, anti-HCV FFES 31.3%,
HCV RNA FJE-2 10.5%, anti-human immunodeficiency

virus (HIV) FZE2 4.1% T}t Non-PWIDol|A4] HBsAg

1240

¥JES PWIDFET Fo6HA &% 2ok11.1% o 1.0%,
p=0.008), anti-HCV FJEZ 18.5%= W%, HCV RNA

4

S5 3.7%, anti-HIV FHE2 0.0%AHLE 2). PWID
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p=0.008 p=0.136 p=0.229 p=0.263
r r r r
357 324
Bl SARE OfF AL A}
30 [ H|FAME OFAMEAL
251
20 18.5
)
15 -
1.1 1.1
10
5 ] 37 4.4
10 .
0- . . 0.0

T 1
HBsAg (+) Anti-HCV (+) HCV RNA (+) Anti-HIV (+)

33 2. upokF AgAHo|A HBsAg, anti-HCV, HCV RNA,
anti-HIV ¥4H&

HBsAg=serum hepatitis B surface antigen; anti-HCV=hepatitis C
virus antibody; HCV=hepatitis C virus; HIV=human immunode-

ficiency virus.

o)A anti-HCV ¥AHE2 32.4%, HCV RNA AEE2
11.1%, anti-HIV FAEL 4.4%Ath. PWIDZOIA HCV
RNA FAHEL AR ET GAol|A footA &9L1(13.1%
h 5.1%, p=0.048), Hol7} BoPdT oA s A B
FcH10 0.0.%, 20tH 1.4%, 30t 1.8%, 40t 11.3%, 50
o 24.7%, 60t ©1AF 11.1%). E3F FARE uleF ARE 7]7F
o] AoldLE FHEC] FASHA =ortHcd HITt 3.3%,
5-9.99 5.9%, 10-14.99 12.5%, 159 |4} 20.8%). C&
7t 5479 5 163(58%)°] 7 T, 23°] 36%=E 1
B3t 230] 94%E AA5HAAL, T ol 33 0] 6% ATt

3. HCV RNA &t ZHAE QIX}
A PWUD % HCV RNA ¥4 7 #d 9 AAE gels)
7] Asf =2ALE 9 Z4S AYSHATHE 2). T 24

2. CY 7tgrtol8 A RNA F47 #7E A2
By 24 Ceey 24
TIGERS

OR (95% AI2|71ZhH p-value OR (95% AIZ|7ZhH p-value
LHo](All) 1.670 (1.033-1.102) <0.001 1.023 (0.972-1.076) 0.387
4 2.737 (0.938-7.985) 0.001 1.031 (0.271-3.922) 0.965
dau 5 0.992 (0.987-0.997) <0.001 0.996 (0.991-1.001) 0.154
/473 TA] ©]239] AST or ALT 1.725 (0.632-4.712) 0.287 - -
IZ ko] #5}h 2.139 (1.067-4.289) 0.032 0.950 (0.420-2.147) 0.902
o|E = A 1.688 (0.833-3.420) 0.147 - -
oQgdo 1% 2.808 (1.380-5.713) 0.004 1.124 (0.853-1.480) 0.407
FAHS ook FE(PWID) 3.250 (0.428-24.696) 0.255 - -
FARE uhef ARG 71t 1.063 (1.035-1.091) <0.001 1.020 (0.979-1.061) 0.344
opoF AP 35 Fd 4.481 (1.905-10.540) 0.001 3.300 (1.236-8.850) 0.017
Y& vteF 49 1.182 (0.575-2.430) 0.650 - -
nheFEd7] Sf 4E 1.138 (0.548-2.365) 0.728 - -
=3 2.743 (1.211-6.212) 0.016 1.024 (0.384-2.728) 0.963
19924 o]de| +3 5.941 (0.959-36.814) 0.056 2.026 (0.241-17.039) 0.516
A& 1.116 (0.554-2.251) 0.758 - -
T "E Ale 0.342 (0.102-1.152) 0.083 0.597 (0.131-2.714) 0.505
A A 2.342 (0.887-6.181) 0.086 1.438 (0.466-4.443) 0.528
19924 o|d9] &4 0.625 (0.243-1.610) 0.330 = =
19921 o] 9] 3o/ 7.525 (1.923-29.447) 0.004 8.336 (1.654-42.008) 0.010
theete] A (318 °d) 0.714 (0.353-1.443) 0.348 - -
A3 Al 0.604 (0.301-1.211) 0.604 - -
OR=o0dds ratio; AST=aspartate aminotransferase; ALT=alanine aminotransferase; -= not available; PWID=persons who inject drugs.
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28B40 1F(OR 1.670), FA(OR 2.737), ¥ &

4% $(0R 0.992), 1% H]THo] 3HE(OR 2.139), 2=g9]
15(OR 2.808), 1 AR mHeF ARG 7]ZHOR 1.063), HHeF
FA7] S-H(OR 4.481), 4= (OR 2.743), 1992 o] A 9]
1ojA A (OR 7.525)°] HCV RNA FA T EA o7
ROzt B0l AgiTh PHFEA A= wioF A T4
(OR 3.300, 95% A7+ 1.236-8.850, p=0.017), 1992
| o]de] moj4] AJPH(OR 8.336, 95% AFEZE 1.654-
42.008, p=0.010)°] HCV RNA %Az SgdZoz §ojst
AT

»

Cd 21y oxlgat XA =

ABR oA A PWUD & CH 79 4

rlo
N

6%R3L, AA anti-HCV FASAF 1078 % 809o] C
e Aty Zgsto], CF 1Hd A A&
4.8%ATHAE 3). PWIDZOA non-PWIDwET CH 7F
A AAR(47.6% D 29.6%, p<0.001)¥ AA&(77.5% th
20.0%, p=0.015)°] 2% F2JstA =%t

CE 7+gol gigt A4 == PWIDZOIA non-PWIDZO]

ofl
)

~J

H|8 27k © =9tt}. PWIDFL non-PWIDZO] |3 CF
7rd9] A 7H54(69.8% W 66.7%, p=0.839), 7+ %

2} A 7H54(87.6% H 85.2%, p=0.541), F=Z &3

7F54(81.3% o 77.8%, p=0.758), &¥X T AXY 7154
(85.4% © 77.8%, p=0.849)°] &l ¥ E2 ARXEE HY
}.

5. C 7t X|= ¢HA 4
PWID®OA] anti-HCV FAA= 102H2 2, 83.3%7}
ACE FAHH, Ao AR

7|8 A 25 Wekd

HCV RNA A&49%
77.5%, AFAEXEA Ee QJEHE
A 54.9%RIL, 49.0%7F SAHJATHLE 3A). whebA,
2 AT+ S5 A=
RNA G472 ol it Non-PWIDFOl|A] anti-HCV %
A= 580190, o] % 40.0%7F RNA YAAZ FH=H,
20.0%= A=A, 20.0%7F AT 5=
FAE FoFUATHLHE 3B).

PWID HCV Z=+9] 34.3%7F HCV

Al&o] HCV RNA

6. Anti-HCV Y¥dx} 5 C Zt9g Xz Za} 23 E
QUX}
Anti-HCV 44+ 1079& W22, CF 79 A= 4
AGE79) THE JARE G6t7] s 2AAE 3 24
< A YoIATHES E 1; available online). THTF ZAAE

H 3. kR AFEAOlA CE 7HE A& A&
T= HH|(n=342) PWID (h=315) Non-PWID (n=27) p-value
CH 2t AAF A of 7 158 (46.2) 150 (47.6) 8 (29.6) <0.001
CH 7t &4 A A7 80/107 (74.8) 79/102 (77.5) 1/5 (20.0) 0.015
CH 1t A& A9 o F 57/107 (53.3) 56/102 (54.9) 1/5 (20.0) 0.127
A A&
AR 7+l disl 2 4 AuL? 119 (34.8) 110 (34.9) 9(33.3) 0.868
B3 b0l tisf &2 & 82 167 (48.8) 155 (49.2) 12 (44.4) 0.635
C3 2tdol disf 52 & 82 216 (63.2) 202 (64.1) 14 (51.9) 0.204
CH 7192 A4 7s37t8? 238 (69.6) 220 (69.8) 18 (66.7) 0.839
CE 7t82 784, 22 /9 5= Jve? 299 (87.4) 276 (87.6) 23 (85.2) 0.541
CH 7Hg2 FE=E AA 715371172 277 (81.0) 256 (81.3) 21 (77.8) 0.758
CE 7t &4 & 474 7Fsa7ta? 290 (84.8) 269 (85.4) 21(77.8) 0.849
9: 8(%). PWID=persons who inject drugs.
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A 93.0 s
100.0 m : 89.3
1007 TN 7
901 83.3*
80 77.5
70 A
34.3*
60 54.9
2 50 49.0
40
30 A
20 A
10
0 . T T T T
Ant-HCV HCVRNA  Zickzp  x(=2ab ekjzt
oy o

22 3. vk AHEAOIA €Y G AR AR

100 1000

90

50.0
100.0
100.0
80 - g\

%

40.0"

50 A
20.0 20.0
20 A
0 - T T T

0. 7N
40
T
Anti-HCV HCV RNA ZICER} Z|2Af 42| A}

60
30 A 20.0*
20.0
IR

(A) FAHE uleF AFEAL (B) H]FARE BFeF AFEAL Anti-HCV=hepatitis C virus antibody; HCV=hepatitis C virus. *5% A] HCV RNA §4o=

g8 28 2R R B 2.

SRR A= Aa BE A7, ABAA A,
P AR F §Y AR cF 7ol et 249 ofn

THOR 5.077, 95% Al=417}F 1.328-19.416, p=0.018).
o of
[ -

B AgH 7@ AdF= 9] PWIDS} non-PWIDO]

A CE 1 A B EN A Y, Aw7t 2o &

7o) v -2 BB PWIDZOIA anti-HCV FAE o

=

HCV RNA HEEL2 77 32.4%, 11.1%% 1L, non-PWID
ToIAE 18.5%, 3.7%Ath. HCV RNA A&7 =g <l
A= mpeF FA] 3R, 19921 o] 9] mojAJolqitt. HA|
PWUD® C¥ 7+goll tiet A4 =x &2 Holirh. Anti-
HCV F/dAtolA CH 71 IA =& 74.8%%R L, HCV RNA
FAAL F A 72 PWIDTONA 58.8% ATt

2 AFollA anti-HCV ¥JE2 PWIDTZ non-PWID
oM 22 32.4%8} 18.5%=, 2015-20190] At 3t
9] dukelte] ARl 0.6%°l Hls] ZHz oF 54uHet 3146
EUTHIOL & A9 ti4 At £lo], oo =9 PWID
o g gt A= 270]qith 2007-20109 &<t 318

M

i
&
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B9 PWIDE tAL = g 24 AFolA = anti-HCV &
JEL 48.4%, HCV RNA HEEZ ©] F 98.1%AtH13l
F|£of 2012-20209 5<%t 373742 PWIDE o= ot &
T ATl E anti-HCV FAEC] 39.7%ATHI). 132
2 PWIDZOIA anti-HCV YFHEL ROt FAE Ho
U, A WHEC] HEBE sf4of 27} a5t Non-
PWIDE 2= 3 o] AF50lA °F 4.2-17.0% =2
anti-HCV ¥AES H At Non-PWIDE PWIDE} FAH]
SHE A, 24, 3oy, T4V T vl A
59 A AAE FRol7] Wil anti-HCV FHEC] =2
A0 & YZrErH14,15].

= vk 8 AHE oty e AREAE HAARE 7

SL dess
B S Zdste] A4S JYstATHIo). kA, & o
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i
i
)

AsllAs 1HH o= H=S2R1 A Aol
sREs|ojo Bt ttas] Siol M= 2025d R H S7HEA
ol €8 7td FAAATE =AY, of= 5640 =gete
o SHAIRE, A AL Thol BRI = FARE: oF A&
Aok PWIDOA = vid AEAARE ZsiA dasta 9l
oH4,5]. wekA, S PWUDOA 4] 7150 2 A8
AL Zdero] dasteh. @A h=ro] whobs ol gt HEo]
A= vl 3dvkeh FEARE Aol et AE 2ARE BAISHAL 91
o} m2hA, of Ao PWUD Higt A1E HARE Al¥sh=
Aw 15 £ 2 iAot o] 5 i) mjd A AAE
dishs SAHQ 7tol=2kle] F40 HshAs #53t A
ol

& A7A PWIDES] CB Zhaoll gt #1412 Akl
T HEET #UTH17] B CE 1H9S 7H] PWIDOYA
E QAB(EE I W)= &2 Holglrt. shAlet A=

< #Este], ARdTHL wol7] AT AFE BRs

o
=
£ ATZE o E B WA vgo] &1, 1E nlge] o

i

)

a2
Ztdoll Bigt A Aolloy, o= C3 1HES A&stH 47
A2 e Q7] Wgol, 23] sjAlof 29171 8 a5t

2 AT AR E AA, A AFS|7F obd B oA
FAE myFon], AHE AN YR sto], G
O & wiorR ARG Aolj7t Aeh SAEo] 23hE AE vEH
o] 7Fs/dol Ark= Moot shATE Th=ro] APAIAEY A
ARA G2 FAES o R T A= T3] ofHTh B4,
non-PWID9| £AF7} A 0 & A= olct. utebi] B3R
7+ A7t non-PWIDO]| B3t F2& 5ol tisf siAlol &
9|7} B a5t o e non-PWIDE X3 471 g3}
ot AR, 2 A FAT HYolA BbE s, 2
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5

T
r\l

Haf3t AARE ARsHAl Zokgitks ol shAlRt
&4517] YJ5te] FIB-4 A2 APH HRs7t Qe &
Estaat shgleh A, C3 Y A % A& F 9
3 gkxke] 7190 &St HES 3l Bk s

o ulEgo] 9L % Atk

¢}

RN
it
H

AEZOZ PWIDHOIA anti-HCVE} HCV RNA 44
7+ 32.4%2} 11.1%%3, non-PWIDTO|A 18.5%2F
3. 7%= EU. PWUDE] A4 =e &2 HolqlA, C3 7t
ol e FAEY UAE vl A 9oy, AmEo A
Z519ith. webA], PWUDOA A& F &017] 9
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Current Hepatitis C Status among People Who Use Drugs in
the Republic of Korea
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ABSTRACT

Objectives: While the number of persons who use drugs (PWUD) in the Republic of Korea (ROK) is increasing, studies on
hepatitis C virus (HCV) infection among this population are scarce. We investigated HCV prevalence and treatment rates
among PWUD.

Methods: Between August 2022 and May 2024, 342 PWUD from four hospitals were prospectively enrolled in this study.
These four hospitals cover 95% of PWUD care in ROK. All participants underwent blood testing and completed questionnaires.
Participants whose HCV antibody (anti-HCV) test result was positive underwent a reflex test for HCV RNA. Participants were
divided into persons who inject drugs (PWID) and non-PWID groups based on their use of drugs by injection.

Results: PWID and non-PWID groups comprised 92.1% and 7.9% of total patients, respectively (median age, 46 years; 76.0%
male). In the PWID group, respective anti-HCV and HCV RNA prevalences were 32.4% and 11.1%. In the non-PWID group,
respective anti-HCV and HCV RNA prevalences were 18.5% and 3.7%. HCV RNA positivity independently associated with
sharing of syringes (odds ratio [OR] 3.300, 95% confidence interval [CI] 1.236-8.850) and piercings performed before 1992
(OR 8.336, 95% CI 1.654-42.008, p=0.010). Among anti-HCV-positive patients, HCV infection awareness was 74.8%, and
their treatment rate was 53.3%. The only independent factor associated with treatment history was knowledge on the HCV
infection (OR 5.076, 95% CI 1.328-12.231, p=0.018). In the PWID and non-PWID groups with anti-HCV positivity, 34.3%
and 20.0%, respectively, remained HCV RNA-positive due to untreated hepatitis C.

Conclusions: Anti-HCV seropositivity and HCV RNA positivity were high in both PWID and non-PWID groups compared
to general population, and these patients’ access to care was insufficient. It is thus necessary to develop strategies to increase

HCV treatment access for PWUD.

Key words: Hepatitis C, chronic; Illicit drugs; Prevalence; Drug treatment centers; Linkage-to-care

*Corresponding author: Sook-Hyang Jeong, Tel: +82-31-787-7029, E-mail: jsh@snubh.org

1246 www.phwr.org Vol 18, No 33, 2025


http://www.phwr.org
https://orcid.org/0000-0002-8795-8427
https://orcid.org/0000-0003-0975-8056
https://orcid.org/0000-0002-6315-9882
https://orcid.org/0000-0003-3396-0086
https://orcid.org/0000-0002-6272-7825
https://orcid.org/0000-0002-7112-3740
https://orcid.org/0000-0003-4274-2582
https://orcid.org/0000-0002-6065-3367
https://orcid.org/0000-0001-7415-377X
https://orcid.org/0000-0002-6888-3765
https://orcid.org/0000-0003-2732-1544
https://orcid.org/0000-0002-4916-7990

I Public Health Weekly Re.:uu’\

Key messages
(® What was previously known?

The number of drug users in the Republic of Korea
(ROK) is rapidly increasing and these individuals are at
high risk of contracting hepatitis C.

(@ What new information is presented?

Among persons who use drugs (PWUD), respective
hepatitis C virus (HCV) antibody (anti-HCV) and HCV
RNA prevalences were 32.4% and 11.1% in the persons
who inject drugs (PWID) group, which was significantly
higher than prevalences in the non-PWID group (18.5%
and 3.7%, respectively). Among anti-HCV positive
PWUD, 34.3% of the PWID group and, 20.0% of non-
PWID group remained HCV RNA-positive owing to un-
treated hepatitis C.

(® What are the implications of these findings?

These studies reveal a need for greater attention to hepati-
tis C management among drug users and urgent measures
are required to improve access to treatment in ROK.

Introduction

Hepatitis C virus (HCV) infection is a leading cause of liv-
er-related morbidity and mortality, affecting 58-71 million
people worldwide [1,2]. Depending on their age, viral load,
and immune status, 60-85% of people with acute HCV infec-
tion progress to chronic hepatitis C. If left untreated, chronic
HCYV infection can last a lifetime and progress to liver cirrho-
sis or liver cancer [3]. Recent advances in hepatitis C treatment
demonstrated a high cure rate of more than 95% among pa-
tients who received oral direct-acting antiviral therapy for 2-3
months [4,5]. In 2016, the World Health Organization (WHO)
established ambitious targets for the elimination of hepatitis C

by 2030, aiming to reduce new infections by 80% and hepatitis

www.phwr.org Vol 18, No 33, 2025

C-related mortality by 65% compared to 2016 levels [6]. In
2021, substantive target indicators (or alternative indicators)
and their definitions were proposed and updated to harmonize
the international standards for eliminating viral hepatitis, in-
cluding hepatitis C [1,7].

Although population-wide strategies are important in the
fight against hepatitis C, targeted strategies for high-risk groups
are also needed. Well-known high-risk groups for hepatitis C
include persons who use drugs (PWUD), particularly those
who inject drugs (PWID) and those who do use drugs other
than injection type such as oral or inhalant drugs (non-PWID),
as well as hemodialysis patients, people with a history of in-
carceration, and immigrants [4,5]. Among these, PWUD are
the most representative highest-risk group for hepatitis C. In
the Republic of Korea (ROK), the proportion of PWID among
the total number of patients with hepatitis C is low (6.7%) [8].
However, in 2023, a Korean retrospective multicenter study
reported that the prevalence of HCV antibody (anti-HCV)
among PWID was very high (39.7%) [9], similar to the global
prevalence rate of 18-88% in this group [4]. Considering that
the anti-HCV prevalence in the general population of ROK is
approximately 0.6% [10], this is a very high prevalence rate,
confirming that this is a major risk group for hepatitis C in
ROK. Additionally, the number of PWUD is increasing in
many countries, especially in ROK. It was recently reported
that approximately 23% of new hepatitis C infections occur
among PWID worldwide [11]. Acknowledging the severity of
the issue, the WHO has set 2 targets for HCV elimination for
the general population and for PWID (<5 new cases of hepati-
tis C per 100,000 population and <2 new cases of hepatitis C
per 100,000 PWID, respectively) [1].

However, little research has been conducted on the
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prevalence and treatment status of hepatitis C among PWUD
in ROK because of the difficulty in reaching this population
owing to the criminalization of both drug use and distribution
in the country. Moreover, PWUD who are caught by the po-
lice are not actively tested for hepatitis C. Consequently, few
recent indicators of hepatitis C infection among PWID exists
in the country. Additionally, there is no source for determining
new hepatitis C infections among PWID, which is one of the
WHO criteria for hepatitis C elimination. This underscores the
pressing need for research and policy interventions to address
PWID and hepatitis C. Non-PWID are also known to share
many risk factors for hepatitis C with PWID (e.g., sharing drug
inhalation instruments, incarceration, tattooing or piercing,
incarceration rates, and having sex with multiple partners),
resulting in a higher prevalence of hepatitis C than that in the
general population [12]. Therefore, this study aimed to deter-
mine the prevalence and treatment status of hepatitis C among
PWUD, including PWID and non-PWID, and the proportion
of individuals in need of treatment, as commissioned by the
National Institutes of Health of the Korea Disease Control and

Prevention Agency (2022-ER1908-02).

Methods

1. Study Subjects

This study utilized data from the Korea Hepatitis C-PWUD
Registry. Drug users aged 14 years and older were prospec-
tively recruited from four drug addiction treatment centers:
the National Forensic Psychiatric Hospital, Bugok National
Hospital, Incheon Chamsarang Hospital, and Daegu Daedong
Hospital. The National Forensic Psychiatric Hospital is a spe-
cialized hospital that treats inmates with mental illnesses, in-
cluding those with a history of intravenous drug use. It is the
only institution that treats PWUD in custody. The Bugok
National Hospital, Incheon Chamsarang Hospital, and Daegu
Daedong Hospital are in charge of treating over 95% of
PWUD who are on deferred prosecution with treatment.

From August 2022 to June 2024, the Korea HCV-PWUD
Registry prospectively enrolled 364 PWUD. After excluding in-
dividuals who withdrew consent (n=4), had a history of hepato-
cellular carcinoma (n=3), were lost to follow-up after blood tests
(n=1), or did not complete questionnaires (n=14), 342 individu-

als were included in the analysis (Figure 1). The individuals were

Source population (n=364)

from Aug 2022 to Jun 2024

PWUD patients (=14 yr) with at Korean PWUD Registry

Exclusion (n=22)

- History of HCC (n=3)
- Follow-up (n=1)

Y

- Withdrawal of consent (n=4)

- Subjects who did not fill out the questionnaire (n=14)

Study population (n=342)
Eligible PWUD patients

y 1 Figure 1. Patients flow gram
PWID Non-PWID PWUD-=persons who use drugs; HCC=
on-
(n=315) (n=27) hepatocellular carcinoma; PWID=

persons who inject drugs.
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categorized as PWID (n=315) and non-PWID (n=27) based on

whether they had a history of intravenous drug use.

2. Study Protocol

For the purpose of this study, PWUD were defined as all
individuals who had ever used one or more types of drugs, ei-
ther in the past or at present. PWID were defined as individu-
als with a history of injecting drugs or who currently partici-
pated in the injection of drugs. Non-PWID excluded drug us-
ers with a history of syringe use but included those who used
drugs orally or by inhalation.

PWUD who provided informed consent were prospectively
recruited. A structured questionnaire consisting of queries on
demographics, socioeconomic factors, health-related factors,
and hepatitis C risk behaviors was completed at the time of en-
rollment. In addition, blood tests, including tests for hepatitis
C antibody, white blood cell count, hemoglobin, platelet count,
aspartate aminotransferase (AST), alanine aminotransferase
(ALT), alkaline phosphatase, total bilirubin, albumin, and cre-
atinine, were performed at the central testing organization
(Seoul Clinical Laboratories) for enrolled PWUD. To assess the
extent of liver fibrosis, the fibrosis-4 (FIB-4) index, a non-in-
vasive measure of liver fibrosis, was calculated. If the hepatitis
C antibody test was positive, an HCV RNA test was automati-
cally performed using stored blood (primary reflex testing). If
the HCV RNA test was also positive, the stored blood was used
to automatically perform a hepatitis C genotype test (secondary
reflex testing).

A small fee was paid for completed surveys, and education
was provided by distributing standardized educational materials
about the need and method for hepatitis C prevention and treat-

ment. Patients who tested positive for HCV RNA were referred

www.phwr.org Vol 18, No 33, 2025

to a higher-level hospital for treatment. A small transportation
allowance was provided to encourage the individuals to seek
treatment. The treatment and cure for hepatitis C were then con-
firmed at an outpatient visit or over the phone 6 months later.
Data were collected using electronic case report forms via
the data system of the National Institutes of Health. An inde-
pendent data manager performed quality control for all enroll-
ment data at least twice a year to refine and correct the data.
The study protocol was approved by the Institutional Review
Board of each hospital (the Seoul National University Bundang
Hospital [B-2205-755-303], National Forensic Psychiatric
Hospital [1-219577-AB-N-01-202205-BR-003-03], and
Bugok National Hospital [IRB-BNH-2022-08]) and the central
Institutional Review Board (the Incheon Chamsarang Hospital

and Daegu Daedong Hospital [P01-202208-01-007]).

3. Statistical Analysis

A statistical analysis of the population was performed using
a t-test for continuous variables and a chi-square or Fisher’s ex-
act test for categorical variables. Univariate and multivariate lo-
gistic analyses were performed to determine factors associated
with HCV RNA positivity and those associated with hepatitis C
treatment history, and odds ratios (ORs) and 95% confidence
intervals (CIs) were determined. Variables with a p-value of
<0.1 in the univariate analysis were included in the multivari-
ate analysis. All statistical analyses were performed using SPSS
version 27.0 (IBM Co.). A p-value of <0.05 was considered

statistically significant.
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Table 1. Baseline characteristics of persons who use drugs
Clinical variables Entire (n=342) PWID (n=315) Non-PWID (n=27) p-value
Age, yr 46 [30-55] 46 [30-55] 48 [35-53] 0.468
Adolescent 5 (1.5) 5 (1.6) 0 (0.0) 1.000
Male sex 260 (76.0) 236 (74.9) 24 (88.9) 0.103
Laboratory findings
White blood cell count, x1,000/m’ 6.5 [5.4-7.6] 6.5 [5.4-7.7] 6.3 [5.0-7.4] 0.764
Hemoglobin, g/dL 14.9 [13.7-15.8]  14.8 [13.7-15.71  15.1 [14.0-16.3] 0.202
Platelet count, x1,000/m’ 256 [205-302] 253 [205-303] 272 [200-295] 0.996
AST, U/L 22 [17-29] 22 [17-28] 24 [18-30] 0.115
ALT, U/L 19 [13-31] 19 [12-30] 29 [17-35] 0.878
AST or ALT >ULN 64 (24.6) 60 (24.5) 4(26.7) 0.767
Total bilirubin, mg/dL 0.4 [0.4-0.6] 0.4 [0.3-0.6] 0.6 [0.3-0.8] 0.062
Albumin, g/dL 4.7 [4.5-4.9] 4.7 [4.5-4.9] 4.8 [4.6-4.9] 0.094
Creatinine, mg/dL 0.9 [0.8-1.0] 0.9 [0.8-1.0] 1.0 [0.9-1.0] 0.149
FIB-4 >3.25 15 (4.4) 14 (4.4) 13.7) 0.857
Socioeconomic status
Low household income (<2,000,000 won/mo) 189 (55.3) 178 (56.5) 11 (40.7) 0.219
Medical aid 130 (38.0) 122 (38.7) 8(29.6) 0.483
Low education level (<high school) 124 (36.3) 116 (36.8) 8 (29.6) 0.455
Divorce or separation 106 (31.0) 99 (31.4) 7 (25.9) 0.553
Experience of risk behavior
Sharing experience of injection needle 176 (51.5) 176 (55.9) 0(0.0) <0.001
Experience of inhaled drug 230 (67.3) 216 (68.6) 14 (51.9) 0.076
Sharing experience of inhaler 123 (36.0) 118 (37.5) 5 (18.5) 0.049
Incarceration 199 (58.2) 183 (58.1) 16 (61.5) 0.732
Transfusion before 1992 5 (1.5) 4 (1.3) 1(3.7) 0.312
Needle stick injury 19 (5.6) 15 (4.8) 4 (15.4) 0.023
Acupuncture 134 (39.2) 124 (39.4) 10 (38.5) 0.928
Acupuncture before 1992 18 (5.3) 6(8.5) 2 (5.6) 0.381
Beauty procedure 67 (19.6) 64 (20.3) 3(11.5) 0.279
Commercial shaving 30 (8.8) 29 (9.2) 1(3.8) 0.354
Tattooing 179 (52.3) 175 (55.6) 4 (14.8) <0.001
Tattooing before 1992 40 (11.7) 38 (12.1) 2(7.4) 0.470
Piercing 114 (33.3) 109 (34.6) 5(18.5) 0.001
Piercing before 1992 9(2.6) 9(2.9 0(0.0) 0.373
Hemodialysis 1(0.3) 1(0.3) 0(0.0) 1.000
Multiple of sex partner (=3) 223 (65.2) 210 (66.7) 13 (50.0) 0.086
Dental procedure 217 (63.5) 199 (63.2) 18 (69.2) 0.537
Unit: median [interquartile range] or n (%). PWID=persons who inject drugs; AST=aspartate aminotransferase; ALT=alanine amino-
transferase; ULN=upper limit of normal; FIB-4=fibrosis-4.
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Results

1. Demographic, Clinical, and Socioeconomic

Characteristics of PWUD

Among the 342 PWUD, 315 (92.1%) were PWID and
27 (7.9%) were non-PWID (Table 1). The median age of the
PWUD was 46 years, and 76.0% were male (Table 1); 24.6%
of the individuals had AST or ALT levels above the upper limit
of normal, a key liver function indicator, and 4.4% had FIB-4
higher than 3.25, indicating advanced liver fibrosis, including
cirrhosis. The PWUD were socioeconomically disadvantaged,
with 55.3% having a monthly household income of less than
$2,000; 38.0% being beneficiaries of type 1 medical aid, which
is provided to people in the lowest income category; 36.3%
having an education level lower than a high school diploma,
and 31.0% being separated or divorced.

No significant differences were found in demographic,
clinical, or socioeconomic factors between PWID and non-
PWID. However, PWID, compared with non-PWID, had a
significantly higher rate of a history of sharing needles (55.9%
vs. 0.0%, p<0.001) or drug inhalation instruments (37.5% vs.
18.5%, p=0.049), tattooing (55.6% vs. 14.8%, p<0.001), and
piercing (34.6% vs. 18.5%, p=0.001). However, in a subgroup
analysis performed according to the exposure time of this risk
behavior before the year 1992, which was the first year of uni-
versal blood sample screening for hepatitis C antibody in ROK,
no significant differences were observed in the frequency of
these risk factors between PWID and non-PWUD, probably

owing to a small sample size or recall bias.

www.phwr.org Vol 18, No 33, 2025

2. Hepatitis B Surface Antigen, Anti-HCV, HCV
RNA, and Anti—-human Immunodeficiency
Virus Positivity Rates among PWUD
Among the 342 PWUD, the serum hepatitis B surface an-

tigen (HBsAg), anti-HCV, HCV RNA, and anti-human im-

munodeficiency virus (HIV) positivity rates were 1.8%, 31.3%,

10.5%, and 4.1%, respectively. Non-PWID had a significantly

higher HBsAg positivity rate than that among PWID (11.1%

vs. 1.0%, p=0.008), but had lower anti-HCV positivity, HCV

RNA detection, and anti-HIV positivity rates (18.5%, 3.7%,

and 0.0%, respectively; Figure 2). The corresponding rates

among PWID were 32.4%, 11.1%, and 4.4%. Furthermore,
among PWID, the HCV RNA positivity rate was significant-

ly higher among males than that in females (13.1% vs. 5.1%,

p=0.048) and increased with age (0.0%, 1.4%, 1.8%, 11.3%,

24.7%, and 11.1%, respectively, among teens, those in their

20s, those in their 30s, those in their 40s, those in their 50s,

and those in their 60s and older). HCV RNA prevalence was
also significantly higher with longer duration of intravenous

drug use (<5 years, 3.3%; 5-9.9 years, 5.9%; 10-14.9 years,

p=0.008 p=0.136 p=0.229 p=0.263
| | | |
351 32.4
B PWID
30 | 1 Non-PWID
25 A
20 - 18.5
N
15 |
1.1 1.1
10
5 37 4.4
NIRE ..

HBsAg (+) Anti-HCV (+) HCV RNA (+) Anti-HIV (+)

Figure 2. Prevalence of HBsAg, anti-HCV, HCV RNA and
anti-HIV

HBsAg=serum hepatitis B surface antigen; PWID=persons who
inject drugs; anti-HCV=hepatitis C virus antibody; HCV=hepatitis C

virus; HIV=human immunodeficiency virus.
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12.5%; and >15 years, 20.8%). Among hepatitis C genotypes,
genotype 1b was the most common (58%), followed by geno-

type 2 (36%) and genotype 3 (6%).

3. Factors Associated with HCV RNA Positivity
Logistic regression analysis was performed to identify the
factors associated with HCV RNA positivity among PWUD
(Table 2). Univariate logistic analysis showed that older age
(OR, 1.670), male sex (OR, 2.737), a low platelet count (OR,
0.992), an education level lower than high school (OR, 2.139),
having type 1 medical aid (indicative of a low income, OR,
2.808), long duration of intravenous drug use (OR, 1.063),

sharing of syringes for drug use (OR, 4.481), a history of

incarceration (OR, 2.743), and a history of piercing before
1992 (OR, 7.525) were significantly associated with HCV
RNA positivity. In the multivariate analysis, sharing of syringes
for drug use (OR, 3.300; 95% CI, 1.236-8.850; p=0.017) and
a history of piercing before 1992 (OR, 8.330; 95% CI, 1.654-
42.008; p=0.010) were significant factors independently asso-

ciated with HCV RNA positivity.

4. Hepatitis C Awareness and Knowledge

Among PWUD who responded to the questionnaire,
46% had been tested for hepatitis C. Of the 107 individuals
who were positive for anti-HCV, 80 reported having been di-

agnosed with hepatitis C, resulting in a hepatitis C infection

Table 2. Factors associated with hepatitis C virus RNA positivity among persons who use drugs

Univariable analysis

Clinical variables

OR (95% ClI)

Age, yr

Male sex

Platelet count

AST or ALT >ULN

Education less than high school
Divorce or separation

Medical aid

Experience of injection drug
Duration of injection drug use
Sharing experience of injection needle
Experience of inhaler drug
Sharing experience of inhaler drug
Incarceration

Transfusion before 1992
Acupuncture

Beauty procedure

Commercial shaving

Tattooing before 1992

Piercing before 1992

Multiple of sex partner (=3)
Dental procedure

1.670 (1.033-1.102)
2.737 (0.938-7.985)
0.992 (0.987-0.997)
1.725 (0.632-4.712)
2.139 (1.067-4.289)
1.688 (0.833-3.420)
2.808 (1.380-5.713)
3.250 (0.428-24.696)
1.063 (1.035-1.091)
4.481 (1.905-10.540)
1.182 (0.575-2.430)
1.138 (0.548-2.365)
2.743 (1.211-6.212)
5.941 (0.959-36.814)
1.116 (0.554-2.251)
0.342 (0.102-1.152)
2.342 (0.887-6.181)
0.625 (0.243-1.610)
7.525 (1.923-29.447)
0.714 (0.353-1.443)
0.604 (0.301-1.211)

Multivariable analysis
p-value OR (95% ClI) p-value
<0.001 1.023 (0.972-1.076) 0.387

0.001 1.031 (0.271-3.922) 0.965
<0.001 0.996 (0.991-1.001) 0.154
0.287 - -
0.032 0.950 (0.420-2.147) 0.902
0.147 = -
0.004 1.124 (0.853-1.480) 0.407
0.255 - -
<0.001 1.020 (0.979-1.061) 0.344
0.001 3.300 (1.236-8.850) 0.017
0.650 - -
0.728 = =
0.016 1.024 (0.384-2.728) 0.963
0.056 2.026 (0.241-17.039) 0.516
0.758 - -
0.083 0.597 (0.131-2.714) 0.505
0.086 1.438 (0.466-4.443) 0.528
0.330 = =
0.004 8.336 (1.654-42.008) 0.010
0.348 = =
0.604 - -

OR=odds ratio; CI=confidence interval; AST=aspartate aminotransferase; ALT=alanine aminotransferase; ULN=upper limit of normal; -= not

available.
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Table 3. Awareness and knowledge on HCV among persons who use drugs
Category Entire (n=342) PWID (n=315) Non-PWID (n=27) p-value
Ever tested 158 (46.2) 150 (47.6) 8 (29.6) <0.001
Awareness of HCV infection status 80/107 (74.8)  79/102 (77.5) 1/5 (20.0) 0.015
Experience of HCV treatment 57/107 (53.3)  56/102 (54.9) 1/5(20.0) 0.127
Knowledge
Have you ever heard about HAV? 119 (34.8) 110 (34.9) 9(33.3) 0.868
Have you ever heard about HBV? 167 (48.8) 155 (49.2) 12 (44.4) 0.635
Have you ever heard about HCV? 216 (63.2) 202 (64.1) 14 (51.9) 0.204
HCYV is transmittable? 238 (69.6) 220 (69.8) 18 (66.7) 0.839
HCYV is one of reason for liver cirrhosis or hepatocellular 299 (87.4) 276 (87.6) 23 (85.2) 0.541
carcinoma?
HCV can be cured with drug therapy? 277 (81.0) 256 (81.3) 21 (77.8) 0.758
HCV can be reinfected after cure? 290 (84.8) 269 (85.4) 21 (77.8) 0.849
Unit: n (%). HCV=hepatitis C virus; PWID=persons who inject drugs; HAV=hepatitis A virus; HBV=hepatitis B virus.
A B
100 1000 [77"§§> [?7r—§§> [77,‘§§> 100 1000
0] 0] Y-
60 60
X 50 R 50 1
401 I 401 0.0
30 30 A }20.0*
20 A 20 A
Ml
0 0+
Antl- HCV D|agnosed Treatment Cured Anti- HCV Dlagnosed Treatment Cured
HCV (+ RNA (+ initiation HCV (+) RNA (+ initiation

Figure 3. Cascade of care for HCV

(A) PWID. (B) Non-PWID. Anti-HCV=hepatitis C virus antibody; HCV=hepatitis C virus; PWID=persons who inject drugs. *Estimated value.

awareness rate of 74.8% (Table 3). Both hepatitis C test-
ing and infection awareness rates were significantly higher in
PWID than that in non-PWID (47.6% vs. 29.6%, p<0.001
and 77.5% vs. 20.0%, p=0.015, respectively). However, the
level of hepatitis C knowledge was not significantly different
between PWID and non-PWID. Compared with non-PWID,
PWID had a slightly higher level of knowledge about the likeli-
hood of hepatitis C transmission (66.7% vs. 69.8%, p=0.839),

risk of cirrhosis and liver cancer progression (85.2% vs.

www.phwr.org Vol 18, No 33, 2025

87.6%, p=0.541), likelihood of cure with medication (77.8%
vs. 81.3%, p=0.758), and likelihood of reinfection after cure
(77.8% vs. 85.4%, p=0.849).

5. Experience with Referrals for Hepatitis C
Treatment
Among PWID, 102 were positive for anti-HCV, 83.3% were
estimated to be positive for HCV RNA, 77.5% were diagnosed,

54.9% were treated with direct-acting or interferon-based
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therapy, and 49.0% were cured (Figure 3A). Therefore, 34.3%
of HCV-infected PWID remained positive for HCV RNA at
the time of study enrollment. Among non-PWID, five individ-
uals were positive for anti-HCV, of whom 40.0% were estimat-
ed to be positive for HCV RNA, 20.0% were cured, and 20.0%
remained HCV RNA positive at the time of study enrollment

(Figure 3B).

6. Factors Associated with Hepatitis C Treatment
Experience among Individuals Who Tested
Positive for Anti-HCV
Among the 107 individuals who were positive for anti-

HCV, including 57 people who had previously received treat-

ment, logistic regression analyses were performed to explore

the factors associated with hepatitis C treatment experience

(Supplementary Table 1; available online). In the univariate lo-

gistic regression model, knowledge of hepatitis C was the only

factor associated with treatment uptake (OR, 5.077; 95% CI,
1.328-19.416; p=0.018).

Discussion

This prospective multicenter study examined the preva-
lence and treatment status of hepatitis C among PWID and
non-PWID in ROK, as well as the proportion of individuals in
need of treatment. Anti-HCV positivity and HCV RNA detec-
tion rates among PWID were 32.4% and 11.1%, respectively;
the corresponding rates among non-PWID were 18.5% and
3.7%. The factors associated with HCV RNA positivity were
sharing of syringes for drug use and history of piercing be-
fore 1992. The knowledge of hepatitis C was high among all

PWUD. The hepatitis C awareness rate among the individuals
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positive for anti-HCV was 74.8%, and the cure rate in HCV
RNA-positive individuals among PWID was 58.8%.

In this study, anti-HCV positivity rates were 32.4% and
18.5% among PWID and non-PWID, respectively, which were
approximately 54 and 31 times higher, respectively, than that
in the general population in ROK, which was 0.6% in 2015~
2019 [10]. Two previous studies have investigated HCV prev-
alence among PWID in ROK. In a prospective study of 318
PWID, conducted from 2007 to 2010, the anti-HCV positiv-
ity rate was 48.4% and HCV RNA positive rate was 98.1% [13].
A recent retrospective study of 373 PWID from 2012 to 2020
reported a 39.7% anti-HCV positivity rate [9]. Therefore,
while there seems to be a likely trend toward lower anti-HCV
positivity rates among PWID during the last 20 years, caution
should be exercised when interpreting the data owing to differ-
ing study methodologies. Previous studies in non-PWID have
shown anti-HCV positivity rates between 4.2% and 17.0%.
Non-PWID seemed to have a high prevalence of anti-HCV, as
they share risk factors with PWID, including tattoos, piercings,
inhaler sharing, and sex with multiple partners, with the excep-
tion of syringe sharing [14,15].

ROK criminalizes not only drug distribution, but also drug
use, and those arrested for drug offenses have three options:
1) deferred prosecution with education, 2) deferred prosecu-
tion with treatment, and 3) treatment and rehabilitation. The
study included hospitals that serve 95% of those on deferred
prosecution with treatment, including the National Forensic
Psychiatric Hospital, which is dedicated to treatment and re-
habilitation [16]. Therefore, the centers in this study are repre-
sentative of the detected PWUD population in ROK.

It is estimated that a significant number of people with

hepatitis C remain undiagnosed owing to the absence of
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specific symptoms. Therefore, eliminating hepatitis C requires
an aggressive screening program. Fortunately, hepatitis C anti-
body testing has been included in national screenings in ROK
since 2025, but only for individuals aged 56 years and older.
However, international guidelines strongly recommend annual
screening for PWID who continue to engage in intravenous
drug use [4,5]; therefore, consideration should be given to
screening strategies for this population. The current Narcotics
Control Act of ROK requires a survey of drug users to be con-
ducted every 3 years. Therefore, screening of HCV for PWUD
at this time could be considered; however, this strategy falls
short of the recommendation of international guidelines for
annual screening.

In this study, the level of knowledge of hepatitis C among
PWID was higher than that in the general population [17],
and the rate of infection awareness (or past diagnosis) was also
higher among PWID with hepatitis C. However, the treat-
ment rates remained low, indicating the need for strategies to
increase access to care. The individuals in this study were char-
acterized by a high rate of divorce or separation, high rate of
having an education level lower than high school, and high rate
of having an income of less than KRW 200 million per month,
suggesting the need to consider financial support for hepati-
tis C medications. In addition, while the only factor associated
with treatment experience in this study was knowledge of hep-
atitis C, such knowledge may have been gained through treat-
ment for hepatitis C, and thus, the results should be interpreted
with caution.

The study has certain limitations. First, the fact that individ-
uals were recruited from hospitals rather than the community
and that only those who had experienced an overdose were in-

cluded may have resulted in a selection bias toward individuals

www.phwr.org Vol 18, No 33, 2025

with more severe substance use disorders. However, study-
ing individuals who have not been arrested by the Korean jus-
tice system is extremely difficult. Second, the number of non-
PWID was relatively small. Therefore, interpretations of the
findings, such as the high proportion of individuals with hepa-
titis B among non-PWID, require caution, and further studies
including more non-PWID are needed. Third, as patients were
recruited from psychiatric hospitals, this study did not have ac-
cess to ultrasound or liver fibrosis screening. However, to com-
pensate for this, identification of individuals with advanced fi-
brosis based on their FIB-4 score was intended. Finally, as the
assessment was based on a questionnaire that relied on respon-
dents’ recall of their experience with hepatitis C diagnosis and
treatment, it was subject to recall bias.

In conclusion, anti-HCV and HCV RNA positivity rates
were higher (32.4% and 11.1%, respectively) among PWID
compared to that in non-PWID (18.5% and 3.7%, respec-
tively). While the level of knowledge among PWUD, as well as
awareness among those with hepatitis C, was relatively high, a
lack of treatment referrals exists. Therefore, strategies must be

developed to improve treatment access for PWUD.
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QuickStats

Trends in the Proportion of People Who Use Nutrition Facts Label
When Purchasing Processed Foods, 2014-2023

The proportion of people who read nutrition facts label when purchasing processed foods (among elementary school stu-
dents and over) increased from 26.5% in 2014 to 38.0% in 2023 (Figure 1). As of 2023, the proportion of using nutrition

facts was lower in men (31.1%) than in women (45.2%; Figure 1) and the lowest among those aged over 65 years (Figure 2).
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Figure 1. Trends in the proportion of people who use nutri- Figure 2. Proportion of people who use nutrition facts label

tion facts label when purchasing processed foods, 2014-2023 when purchasing processed foods by age group, 2023
*Proportion of people who use nutrition facts label when purchasing processed foods: proportion of people who read nutrition facts label when
purchasing processed foods, among elementary school students and over.

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

Source: Korea Health Statistics 2023, Korea National Health and Nutrition Examination Survey, https://knhanes.kdca.go.kr/

Reported by: Sungha Yun @, 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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