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232 FEUEr 2 Lol tigk A AHE @S THrsy] 91 2020978 20229704 39 B¢ S A EE e R &
A ARGl Hid A - 2 A grieL QAbE9 /1A ARSI 2AF 23, S A A F2 dE57H $E F 2ol T
ottt 9] A AHE2 20209 HiH] 202290) 28.1% F7oFR o FAAE A2 459 AW FHHL 35.2%
(2527/715%) % Yetdth. 8989 JAS2 A7t A ARl gt #2det Q4= &8t YA HPARS BEof o
S 27T w892 A AR Be T2 80 2ach /1Y ¥ gy Ad JuEt REG ARolBR oY

B9 259 A Aol Baste,
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@ M=Z20| A & LHE27?

FEvEe] 8 de FBA Aol 20209 HH
2022'3°] 28.1% S7Fstgloy FAAE A2 A=
O] AH} AL 35.2%% A 25190, FYA AAHAE &
g ool w2 A sttt

@ AAEZ?

LTEYL A AEAE BEE A8 29 wE3
A3 o] Basitt.

FEAY] FAA Agol tit ¥4 - A BUE 53 A
AHE AE stotat, o]E 7)ol et A AFE A= I
A el 87 = vefshy] s Al A8
T2 YA

1. ¥ Q7|8 T UM ALEE XA

S 7|82 202055 2022974
37 A= a1 E YA AHEFS RASIGITH AxE
FAA AT AFSTHY, STEEY, HY, g¥ 2 2
FHEE FoE 2L, FAA EF= World Health
Organization (WHO)9] sfi& - 2|5 - 8}5}4 (Anatomical
AAE AH&sHAT. WHO
oAM= QoFE AHEFE FAIF o= H|wst] fJ8f ATC 57
AA S| wZ DDD (Defined Daily Dose) 7|& 7}o]=2Hol-&
AAsEIL ATH8]

Therapeutic Chemical, ATC) £
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3. S = Tl

U 2070 SFE LS o FAAS A 59
T} Q1A Ao gt AR E S5k, 20239 79 10¥9F
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O7h) & FFEGTMel 71w A 2 e 2F
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antimicrobial stewardship program 27t XA}

20239 11¥ 8YFE 1149 2697k F 1997 A
FHY A F 106HS o2 ooz 2l HEFA}
S AAJoto] A AREol it 143} antimicrobial stew-

ardship program (ASP)" 8 =2 A5Gt

fo

=

at

.
e

L= QAT &
ZZ 397H2020-20224) =4 871

A YA A

O O

SE YN MEZ L AE

=
<)

DID”Z 7F§ @okout 20204 oiv] 2022
(19.4%)°14 =& A2 Z Yeth(1d 1).
2020-202297H4] 1,7647) 2%l 1,392,171
A7 JYsti o, o] F 776,992%(55.8%)0] FBAE
AHES It A ARE SRz 654 ©]/(85.4%) 3 14
(60.7%)°] Bom HA| A 71740l vl FEA] A-E- LA}
7t o Z717F 49(210.3Y)5kH= A 02 Yetytch FAA AL
& Ao A 7| AAZE AH(47.6%)7F 7P Tk, H
(23.5%) 18H(20.5%)°] FHE | ATHE 1).

==
=

ATC EFAAC g =W 2F8d A AT

20204¥ 1,000 9L 517 83.2 DPDOIA] 2022 106.6
DPDYZ 28.1% Z7FIA4, 4AIH] A B EAZ(194.1%)}
7hat|l(78.6%)9] S7H&o] A Uebdth 7MY EahA Ab
48 A= EFL2FEE(23.7 DPD)oIloH, Thgo

Su °° 7 EE 20204
s [ 20214
0 i o
8 %01 = 2022 s 22
o 6.1
" S 25
0 —
g_;(g %J 20 4 s 19.7
R__O%IU 15 148 J2 1. 202020229 =Y 89%7]
== 0 -
o= 1.0 10.4 10.6 103 06 3 A AT
[m) 10 - 9.5 9. 86 go 9.0 )
g ‘ “DID (DDD/QIF 1,000%/%)=2]27]
& 97 F FER 1,00099 35 EE A
e 0 - T - T T T , Al £H|ZF. DDD (Defined Daily Dose)=
CECEe SEHA Hal oY QUHY oJokE sulEF =4 @9)(70 kg Ao
sl Zol Basjo}l sl W3 O
EIREE yassye | suee | wd | o aguwy | OIT SY SRS B A,
20209 thH] 20226 E7E=20224
Tt SHAIA| AR ZH(DI a)) 10.6 9.8 8.5 17.0 275 AEe-2020d AFRE/20209 A&
20204 L] 20224 S8, % -3.7 -6.4 +5.5 +19.4 +10.0 %100.
1) Antimicrobial stewardship program (ASP)=24X| HHALE 22|, Mo MAESH FoF Y, X|2 7|7 &0 25 Hast 2/Mo| SHiM| ALZ S K| ote 4
2) DID (DDD/1,000 inhabitants/day)=2l27 |2t ZH&tA} 1,0008d 6t2 HE K| AH|Z, DDD (Defined Daily Dose)=22& AH|Z 58 ©2l(70 kg &210]
5l2 S0t 585H0f ot= B SXIF).
3) DPD (DDD/1,000 patient-days)=1,000 L UL 517 HZ SHAIR| AH|2¥,
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I 1.2020-20224¢ 1 9ok Y QA3 Auby =4
e HA SR XY Bt
- 1,392,171 (100.0) 776,992 (100.0)
a4
¢ 539,906 (38.8) 305,411 (39.3)
o 852,265 (61.2) 471,581 (60.7)
AL
0-64A] 299,222 (21.5) 113,197 (14.6)
=654 1,092,949 (78.5) 663,795 (85.4)
ol T 7|4 A%
A]uh 566,780 (40.7) 370,200 (47.6)
HES 269,011 (19.3) 182,253 (23.5)
1EG 272,786 (19.6) 159,347 (20.5)
oF 226,374 (16.3) 105,629 (13.6)
it 164,311 (11.8) 98,170 (12.6)
o1& 88,209 (6.3) 59,245 (7.6)
A1 g 57,672 (4.1) 40,283 (5.2)
ARA 29,521 (2.1) 19,617 (2.5)
YA 25,888 (1.9) 16,390 (2.1)
H A 18,999 (1.4) 12,431 (1.6)
Aed 172.7+147.2 210.3%142.0
9 B%) S WL REWA
H2.2020-20229 A= Q¥ L] FAYA 7 AHEF
2E271E e 20204 202189 20224 3 BUE%)
A 83.2 91.9 106.6 93.9 (28.1)
ATC (%$]: DPDY) HEzH}o|ZH 2.2 1.6 1.9 1.9 (-14.8)
FH9 HyAd 3.3 2.8 3.1 3.1 -8.1)
Het i o R A A A E Z3Het HyAdd 11.9 13.5 16.3 13.9 (37.0)
A Agz Az 3.0 2.9 2.9 2.9 -3.0)
2 AgzAxd 7.4 7.2 7.8 7.4 (5.6)
3AIY A= Ax 16.5 19.3 23.2 19.7 (40.2)
4A R AT 0.2 0.3 05 0.3 (194.1)
o -Hbet 0.02 0.02 - 0.01 -
7hatu| g 4.7 6.6 8.4 6.6 (78.6)
o3 2ato|= 1.2 1.2 13 1.2 (8.2
I Atuto| = 0.8 0.8 1.0 0.9 (27.6)
ofu| i FEto] TA = 5.7 6.2 6.7 6.2 (17.5)
E202HALE 20.9 23.5 26.7 23.7 (27.6)
ol ZHE = 0.5 0.7 0.8 0.7 (40.7)
Zg g4 0.1 0.2 0.2 0.2 (21.4)
olu|tER A 4.6 5.1 5.9 5.2 (27.4)
71el A 0.1 0.1 0.1 0.1 (28.6)
ATC=3} % (anatomical), %] & (therapeutic) ¥ 31818 (chemistry) FEA BFAA. *57E=20204 tiH] 202249 S74E(20229 AHEF-20209
A&/20204 AH&EFx100). "DPD=DDD/1,000 patient-days=1,000 4 YL G 512 F32 YA LH|2k

228
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2 3. A AFA H7tol Fojgtk 9] guty 54
=3 &5t
9FEY 24 A 20 (100.0)
SEAURAE, A4, F7D) 9 (45.0)
SHAMA) 1(5.0)
Azt g AFAEzE FF A 3 (15.0)
BAAAGRSE B, o AL 4D 7 (35.0)
HACRRIH(Y), Yot +t EFHA}
100843 2JA 2.3+0.5
1008AF HS A 12.3+4.3
1008433 kA 0.5+0.2
A 5 (HA=20)
AW AHAA 11 (55.0)
Ay i FAA 0(0.0)
F8 X-A A 19 (95.0)
A5 3R (A =740)
et = 739 (99.9)
WkA 562 (75.9)
QA 128 (17.3)
A 2 75 (10.1)
Ao} By 238 (32.2)
oMY 427 (57.7)
N wjFHAL 159 (21.5)
71el v g AL 223 (30.1)
AR F7] & 4 eGFR HARAIR 475 (64.2)
AAF AREZH O 2 FAYA AL 715 (96.6)
AHAD, AFRHEAS) 81.0 (71.0-86.0)
GAYA| A (I A=8857)
HEE A7 =4 855 (96.6)
W - 2)3t4 ofd &3 20 (2.3)
g Fof 603 (68.1)
BT 5o 279 (31.5)
<2004+ 431 (48.7)
200-2994F 180 (20.3)
>30084 274 (31.0)
9 7Wd FAYA A(HA=8857)
Az Egofs 181 (20.5)
o2t /et e 179 (20.2)
ofu]7}Al 67 (7.6)
AL Z2EZZAFA] 64 (7.2)
ofF Al A 57 (6.4)
AASE A (AA=8557)
357 34 415 (48.5)
7 44 202 (23.6)
n2dzxz 7Y 83 (9.7)
AAEY 74 73 (8.5)
A3V A4 37 (4.3)
71et @R 4 35 (4.1)
A I FFH TG 15 (1.8)
ZoE g 8(0.9)
4 AR (%) B A5 (%). eGER (estimated glomerular filtration rate)=41% 7|5 A3
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2 3A MEEA3x(19.7 DPD) ¥ HEF
A S 2335 HYAE(13.9 DPD) &2 2 YEHtHE 2).

R A LA

2. S 207 QY| SHH ALS HEY
YA A B B Foldt 207 LopgUe
B8 FEAES.0%T BHBAGS.00 Aot 2

FEY W ASP o] 2ad Y FA 7 TS A

3t A3} 1008AY BAQEE L oA 2.3+0.5, 7FSAL
12.3+4.39, 9FAF 0.5+0.290IR 1, 5 X-A AAR= o

HA(95.0%)°14 7ot 2u AW &MAATE
Fedt 222 1134(55.0%)°1 =33t e, siddies 2
o5 A7 1] == Tt
2023 74 10258 104¥ 312974
A= F 740822 o] F 7157(96.6%)°] HAES
Aoz PYAE AgEoket. WA 5627(75.9%) F Lt
5 AT} 73998(99.9%) 0.2 WAL, 6658(89.9%)°] A

I=R=]
T

N

PYAE A

[o 2 i WY

Az =

22 Hyo] B/FsSAY. A ol A o WIS
= 120
> 99.6
aﬁﬁ 100 A
;'0 80 A
L 62.0
< 60 A 56.1
KO
RC 40 4 260
= X
20 201 8.5
00 1 35 02 0.1
0' T T T T T
KO RO RO X[ RO RO K| RO
RCORCORC ofu | RTORC Tfu | RT
LU I+ =
T4 o 0]
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S| A Ed E 42

=l 2, @-Aﬂxﬂ ;qm- ;G;g/d

A Al A M7 B upe} B}y 2
A AHEHo] HelA W F FAF=1 99 B8 %
BERE Fojg A9 FAY=FYAt 9 AEE FoHA

[e1Xe)
hl-x__ o“l—

HE 71202 B A= WAl el S5 F0 A5y it 52 59 %

£, 12 P H95 BHRAA ol AL A
He FYACR Tstel W) AH=AE LE A AHska BRAT 2ol g A —‘?‘——E
4 A4 A BEAG ZU A 23] Ik A9 RAg=AYE 3
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14 9 A9
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SAH= 4757(64.2%)°1 ATk

17 88542 FBA A A
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% 85571(96.6%)°] 195
A= EFo|qitt. /i A= A ZEZokE(1814, 20.5%)
9 oA /ehRErE (1794, 20.2%)°] 7HE
= ich ATAGR1.5%)0 Blsh FAHAI(68.1%)7F &
8 ohlE A A ZA48.5%), 82
TREARA FA.7%) <=2 &2 YEFHTHIR 3).
408 AHEH AA 85579 FAIA A
et A58 5o A= A0l 99.6% (85271)
=9k Sk AW & Wk A
62.0% (5307)2} 56.1% (4807)= BJA=ATE EFF, Y
T AR 5Ho2 FYAE A 82 7158 F 14 A
& 35.2% (2529)At. A ofwl
357 A 40.7% (169
A/4157), 82 9 37.1% (7571/20274) ¥ frA=xZ
T 21.7% (1871/8371) <=0l UHLH 2).
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k]
ATk HERAR Fofgt AHES 40T ©14H92.4%)
o] ¥oka, A= 7ot TH21.7%), 2A7H18.9%), Wt
(17.9%) E Agosta(15.1%)7F HE-ES AAsHAT. &
FEY L5 71I7H 109 o14F(49.1%)°] BetoH §2 oAt
(67.9%)7F WATHIE 4.
A e T4
A FRYAE AHESHE 210 SooHAl koo (17.9-30.2%),
FAA AHEO R QI B2HE(96.2%)7 R FEHEY =2 U
BE(76.4%)° tish & QAstar Agleh. Ly FYA7}
AEPY FL(66.0%) AS =A(72.6%)E A7t

rol:

e

L ARG A4S D Ak S Ik £
FHA A A A WFEAE AR49.1%9F 015 of
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Antibiotic Use Analysis in Long—term Care Hospitals in
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Shin-Young Lee' @, Yong-Chan Kim? @, Dong-Sook Kim® @, Seung-Hee Seo' @, Seung-Yun Kim' @, Na-Ri Shin"*

'Division of Antimicrobial Resistance Control, Department of Healthcare Safety and Immunization, Korea Disease Control and Prevention
Agency, Cheongiju, Korea, “Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea, *Department of Health
Administration, College of Nursing and Health, Kongju National University, Gongju, Korea

ABSTRACT

Patients in long-term care hospitals (LTCHs) are vulnerable to infections and are frequently prescribed antibiotics; however,
the inappropriate use of antibiotics is common, leading to a high risk of developing resistance. The Korea Disease Control
and Prevention Agency conducted a quantitative and qualitative evaluation of antibiotic use and surveyed doctor’s perceptions
in domestic LTCHs from 2020 to 2022. The survey results showed that LTCHs had the highest antibiotic usage among the
various healthcare institutions, with a 28.1% increase in usage from 2020 to 2022. Moreover, the appropriateness of antibiotic
prescriptions for patients was low at only 35.2% (252/715). Due to inadequate awareness of antibiotic use, many LTCHs
doctors have expressed a strong demand for proper antimicrobial stewardship. Since LTCHs lack personnel and infectious

disease diagnosis infrastructure necessary to perform antimicrobial stewardship programs, customized antibiotic use guidelines

for LTCHs are needed.

Key words: Anti-bacterial agents; Long-term care; Antimicrobial stewardship
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Introduction

The global population has rapidly aged in recent years,
which has increased the demand for long-term care systems
and specialized treatments for older individuals worldwide
[1]. Since Republic of Korea (ROK) has become an aged so-
ciety, with 15.7% of its population aged 65 or older in 2020,
this demographic has continued to increase, reaching 19.2%
in 2024. With these demographic shifts, the need for long-

term care services has surged, resulting in an annual increase

234

of 2.6% in long-term care hospitals from 1,428 in 2016 to
1,582 in 2020 [2]. Patients in these hospitals are typically
older, often have chronic diseases, and are particularly vulner-
able to infections due to prolonged stays in crowded facilities
[3,4]. Domestic and international studies have indicated that
44.9-77.8% of inpatients in these hospitals receive antibiotic
treatment at least once annually. However, up to 75% of these
prescriptions are deemed inappropriate or unnecessary, which
ultimately increases the risk of developing antibiotic resistance

[5-7]. In 2016, ROK implemented the National Action Plan
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Key messages
(D What is known previously?

Patients admitted to long-term care hospitals are vulner-
able to infections because majority are older adults with
chronic diseases and are hospitalized for long periods of
time in crowded spaces. Consequently, antibiotics are
frequently used; however, they are known to be pre-
scribed inappropriately or unnecessarily in many cases.

(@ What new information is presented?

In long-term care hospitals in the Republic of Korea,
compared to 2020, the total amount of antibiotic use in-
creased by 28.1% in 2022 with a low appropriateness of
prescriptions at 35.2%, confirming the necessity for anti-
microbial stewardship.

® What are implications?

To implement antimicrobial stewardship in long-term
care hospitals, it is necessary to develop customized
guidelines for these hospitals.

on Antimicrobial Resistance to ensure the proper use of antibi-
otics and prevent the spread of antibiotic-resistant bacteria. To
effectively manage antibiotic use nationally, assessing the pat-
terns of antibiotic use across different types of medical institu-
tions is crucial. Currently, data on antibiotic use in long-term
care hospitals are limited.

This study was conducted as a policy service research ini-
tiative by the Korea Disease Control and Prevention Agency
(KDCA). We aimed to assess the current status of antibiotic
use through quantitative and qualitative evaluations over 3
years (2020-2022). We also sought to gauge the perceptions
of antibiotic use and the need for improved antibiotic manage-

ment among doctors in long-term care hospitals.

www.phwr.org Vol 18, No 5, 2025

Methods

1. Investigation of Antibiotic Usage by Type of

Medical Institution Nationwide

Using national health insurance claims data, we analyzed
antibiotic usage across various medical institutions for 3 years
(2020-2022). We investigated the annual antibiotic usage in
tertiary care hospitals, general hospitals, hospitals, clinics, and
long-term care hospitals. Antibiotics were classified accord-
ing to the World Health Organization (WHO) Anatomical
Therapeutic Chemical (ATC) Classification System. To facili-
tate international comparison of pharmaceutical usage, the
WHO guidelines for Defined Daily Dose (DDD) standards,

based on the ATC Classification System, were utilized [8].

2. Investigation of Antibiotic Usage and Use
Patterns in Long—term Care Hospitals
Nationwide
Antibiotic usage and usage patterns were retrospectively

analyzed in 1,392,171 inpatients across 1,764 long-term care

hospitals nationwide, using national health insurance claims
data over 3 years (2020-2022). Antibiotics were classified us-

ing the WHO ATC Classification System.

3. Evaluating the Appropriateness of Antibiotic
Use
Data regarding the diagnostic testing capabilities for infec-
tious diseases and related human resources were collected from
20 long-term care hospitals in ROK. The appropriateness of
newly prescribed antibiotics was retrospectively evaluated over
approximately 3 months, from July 10 to October 31, 2023.

The questionnaire and evaluation form used in this study were
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adapted from structured forms developed in a previous study.
Seven infectious disease specialists assessed the appropriate-
ness of the prescriptions. Patient information and antibiotic
prescription details were gathered to evaluate the appropriate-
ness based on the choice of antibiotics, route of administra-
tion, and dosage. The prescriptions were classified as optimal,
suboptimal, inappropriate, or not evaluable. Appropriateness
was determined by whether the antibiotic was chosen in accor-
dance with the treatment guidelines for the expected infectious
disease and its pathogens. Prescriptions that aligned with these
guidelines and targeted the expected pathogens were deemed
“optimal.” Prescriptions were considered “suboptimal” if the
antibiotic spectrum was excessively broad; otherwise, they were
deemed “inappropriate.” If an antibiotic was administered via
the recommended route, the route of administration was con-
sidered “optimal;” otherwise, it was considered “inappropriate.”
Dosage evaluation was based on renal function test results;
without these results, the dosage was deemed “not evaluable.”
A dosage within the recommended range was considered “op-
timal,” while a dosage exceeding the recommended range was
considered “suboptimal,” and a dosage below the recommend-
ed range was considered “inappropriate.” When multiple anti-
biotics were prescribed to a patient, the appropriateness of the
antibiotic prescription for each patient was comprehensively
assessed, considering the appropriateness of individual anti-
biotics and the combined use of antibiotics. In the patient-by-
patient evaluation, the antibiotic prescription was classified as
optimal if all prescribed antibiotics were appropriate without
any unnecessary combinations. If at least one antibiotic was

deemed partially appropriate or if an unnecessary combination

was included, it was considered “suboptimal.” Conversely, if at
least one antibiotic prescription was considered inappropriate,
the entire prescription for the patient was classified as “inap-
propriate” [9].

Participating hospitals were recruited through the Korean
Convalescent Hospital Association. Each region was represent-
ed by more than one hospital, with most participating hospi-
tals located in the capital area (n=9) and Gyeongsang Province
(n=7). Rehabilitation and cancer-specialized long-term care
hospitals were excluded. Antibiotics prescribed in acute care
hospitals, along with antifungals, antivirals, antituberculosis

drugs, and antiparasitic drugs, were excluded from the survey.

4. Survey on the Perceptions of Antibiotic Use
and the Need for Antimicrobial Stewardship
Programs among Doctors in Long—term Care
Hospitals Nationwide
From November 8 to November 26, 2023, 106 doctors in

long-term care hospitals nationwide participated in an anony-

mous online survey that explored perceptions of antibiotic use

and the need for antimicrobial stewardship programs (ASPs").

Results

1. Changes in Antibiotic Usage and Use Patterns
by Type of Medical Institution Nationwide
An analysis of antibiotic usage per patient by type of medi-
cal institution over 3 years (2020-2022) revealed that long-
term care hospitals had the highest average usage (27.5 DID”
[DDD? per 1,000 inhabitants per day]) than in other types

1) ASP=antimicrobial stewardship program is a method that supports optimal antibiotic use, including appropriate antibiotic prescribing decisions,

treatment duration, and route of administration.

2) DID (DDD/1,000 inhabitants/day)=DDD of antibiotics per 1,000 inhabitants per day, categorized by the type of medical institution
3) DDD (Defined Daily Dose)=daily defined doses of antibiotics (average maintenance dose that a 70 kg adult should take per day)
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Table 1. General characteristics of patients admitted to long-term care hospitals in Republic of Korea, 2020-2022
: Total No. of patients who received antibiotics
Variable
1,392,171 (100.0) 776,992 (100.0)
Sex
Male 539,906 (38.8) 305,411 (39.3)
Female 852,265 (61.2) 471,581 (60.7)
Age (yr)
0-64 299,222 (21.5) 113,197 (14.6)
=065 1,092,949 (78.5) 663,795 (85.4)
Comobidity
Dementia 566,780 (40.7) 370,200 (47.6)
Stroke 269,011 (19.3) 182,253 (23.5)
Hypertension 272,786 (19.6) 159,347 (20.5)
Cancer 226,374 (16.3) 105,629 (13.6)
Diabetes mellitus 164,311 (11.8) 98,170 (12.6)
Parkinson disease 88,209 (6.3) 59,245 (7.6)
Renal disease 57,672 (4.1) 40,283 (5.2)
Heart failure 29,521 (2.1) 19,617 (2.5)
Cerebro vascular disease 25,888 (1.9) 16,390 (2.1)
Arrhythmia 18,999 (1.4) 12,431 (1.6)
Hospitalization days 172.7+147.2 210.3+142.0
Values are presented as number (%) or mean+standard deviation.

of medical institutions. However, the rate of change in 2022
compared with 2020 was highest in clinics at 19.4% (Figure 1).

From 2020 to 2022, a total of 1,392,171 patients were
admitted to 1,764 long-term care hospitals, with 776,992

www.phwr.org Vol 18, No 5, 2025

patients (55.8%) receiving antibiotics. Antibiotic use was more
prevalent among patients aged 65 years or older (85.4%) and
female (60.7%). Additionally, patients taking antibiotics had

longer hospital stays, averaging 210.3 days, compared with the
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overall average length of hospitalization. The most frequent
underlying conditions in patients receiving antibiotics were de-
mentia (47.6%), followed by stroke (23.5%), and hypertension
(20.5%; Table 1).

Antibiotic use in long-term care hospitals, as categorized by
the ATC Classification System, increased by 28.1% from 83.2
DPD? (DDD per 1,000 patients per day) in 2020 to 106.6
DPD in 2022. Notably, the use of fourth-generation cephalo-
sporins rose by 194.1%, and carbapenems rose by 78.6%. The
most commonly administered antibiotics were fluoroquino-
lones (23.7 DPD), followed by third-generation cephalospo-
rins (19.7 DPD) and penicillins, including beta-lactamase in-
hibitors (13.9 DPD; Table 2).

2. Appropriateness of Antibiotic Use in

20 Long—-term Care Hospitals

Most of the 20 long-term care hospitals participating in the
evaluation of antibiotic use appropriateness were located in the
capital area (45.0%) and in Gyeongsang Province (35.0%). An
investigation into the human resources and testing capabilities
necessary to implement ASPs in these hospitals revealed that
there were, on average, 2.3+0.5 doctors, 12.3+4.3 nurses, and
0.5+0.2 pharmacists per 100 beds. Chest radiographic exami-
nations were available in most hospitals (95.0%). However, in-
hospital urine tests were available in only 11 hospitals (55.0%),
and all culture tests were outsourced to external laboratories.

From July 10 to October 31, 2023, a total of 740 patients

were prescribed antibiotics, of whom 715 (96.6%) received

Table 2. Antibiotic usage by category in all long-term care hospitals in Republic of Korea, 2020-2022

Classification Category 2020 2021 2022 Mean Variance (%)
Total 83.2 91.9 106.6 939 (28.1)
ATC Tetracyclines 2.2 1.6 1.9 1.9 (-14.8)
Classification  Penicillins with extended spectrum 3.3 2.8 3.1 3.1 (-8.1)
System Combinations of penicillins, including 11.9 13.5 16.3 13.9 (37.0)
(unit: DPD") beta-lactamase inhibitors
1st Generation cephalosporins 3.0 2.9 2.9 2.9 (-3.0)
2nd Generation cephalosporins 7.4 7.2 7.8 7.4 (5.6)
3rd Generation cephalosporins 16.5 19.3 23.2 19.7 (40.2)
4th Generation cephalosporins 0.2 0.3 0.5 0.3 (194.1)
Monobactams 0.02 0.02 = 0.01 =
Carbapenems 4.7 6.6 8.4 6.6 (78.6)
Marcrolides 1.2 1.2 1.3 1.2 8.2)
Lincosamides 0.8 0.8 1.0 0.9 (27.6)
Aminoglycosides 5.7 6.2 6.7 6.2 (17.5)
Fluoroquinolones 20.9 235 26.7 23.7 (27.6)
Glycopeptide antibacterials 0.5 0.7 0.8 0.7 (40.7)
Polymyxins 0.1 0.2 0.2 0.2 (21.4)
Imidazole derivatives 4.6 5.1 5.9 5.2 (27.4)
Other antibactirials (oxazolidinones) 0.1 0.1 0.1 0.1 (28.6)

YDPD=Defined Daily Dose (DDD)/1,000 patient-days.

ATC=Anatomical Therapeutic Chemical. ®Variance of usage rate in 2022 compared to 2020=2022 usage-2020 usage/2020 usagex100.

4) DPD (DDD/1,000 patient-days)=DDD per 1,000 patients per day
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Table 3. Characteristics of long-term care hospitals included in the evaluation of antibiotic prescription appropriateness

Characteristic Total
Regional distribution of the long-term care hospitals 20 (100.0)
Seoul, Incheon, Gyeonggi 9 (45.0)
Daejeon 1(5.0)
Gwangju, Jeolla, Jeju island 3 (15.0)
Gyeongsang, Daegu, Busan, Ulsan, Pohang 7 (35.0)
Health care personnel, mean+SD
No. of doctors per 100 beds 2.3+£0.5
No. of nurses per 100 beds 12.3+4.3
No. of pharmacists per 100 beds 0.5+0.2
Possibility of diagnostic testing (N=20)
In-hospital urine test 11 (55.0)
In-hospital culture test (blood, urine) 0(0.0)
Chest X-ray 19 (95.0)
Patients of prescribed antibiotics (N=740)
General ward 739 (99.9)
Medical departments 562 (75.9)
Surgical departments 128 (17.3)
Ambulation 75 (10.1)
Wheelchair ambulation 238 (32.2)
Bed-ridden state 427 (57.7)
Blood culture studies 159 (21.5)
Non-blood culture studies 223 (30.1)
Data about renal eGFR at EMR 475 (64.2)
Use of antibiotics to treat infections 715 (96.6)
Age (yr), median (IQR) 81.0 (71.0-86.0)
Prescription of antibiotics (N=885)
Treatment of infection 855 (96.6)
Medical and surgical prophylaxis 20 (2.3)
Intravenous administration 603 (68.1)
Oral administration 279 (31.5)
<200 beds capacity 431 (48.7)
200-299 beds capacity 180 (20.3)
>300 beds capacity 274 (31.0)
No. of major prescriptions by antibiotics type (N=885)
Ceftriaxone 181 (20.5)
Piperacillin/tazobactam 179 (20.2)
Amikacin 67 (7.6)
Ciprofloxacin 64 (7.2)
Amoxicillin 57 (6.4)
No. of prescriptions by infection type (N=855)
Respiratory infections 415 (48.5)
Urinary tract infections 202 (23.6)
Skin and soft tissue infections 83 (9.7)
Infections of Unknown cause 73 (8.5)
Gastrointestinal infections 37 (4.3)
Blood stream infections 35 (4.1)
Infections of the ear, nose and mouth 15 (1.8)
Bone and joint infections 8(0.9)

Unit: n (%). SD=standard deviation; eGFR=estimated glomerular filtration rate; EMR=electronic medical record; IQR=interquartile range.
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them for infection treatment. The breakdown of these patients
included 562 in internal medicine departments (75.9%), 739
in general wards (99.9%), and 665 who were unable to walk
independently (89.9%). Only 159 patients (21.5%) underwent
blood culture tests before antibiotic administration, and renal
function test results were available for 475 patients (64.2%).
Of the 885 antibiotic prescriptions, 855 (96.6%) were is-
sued to treat infections. The most commonly prescribed anti-
biotics were ceftriaxone (n=181, 20.5%) and piperacillin/tazo-
bactam (n=179, 20.2%). The injectable forms were prescribed

more frequently (68.1%) than the oral forms (31.5%). The most

(23.6%), and skin and soft tissue infections (9.7%; Table 3).

Of the 855 antibiotic prescriptions for infectious diseases,
99.6% (n=852) were deemed optimal in terms of administra-
tion route. However, the optimal antibiotic choice and dosage
were observed in only 62.0% (n=530) and 56.1% (n=480) of
cases, respectively. Among the 715 patients treated for infec-
tious diseases, 35.2% (n=252) received prescriptions that were
considered optimal. The highest rates of appropriate antibiotic
use were for respiratory infections (40.7%, n=169/415), fol-
lowed by urinary tract (37.1%, n=75/202), and skin and soft
tissue infections (21.7%, n=18/83; Figure 2).

frequent indications were respiratory (48.5%), urinary tract
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Figure 2. Appropriateness of antimicrobial prescriptions

Antibiotics choice (evaluated according to the purpose of infectious disease treatment): optimal=if the prescribed antibiotic complies with the
relevant infectious disease treatment guidelines and is appropriate for the expected pathogen; suboptimal=if the antibiotic spectrum is too
broad; inappropriate=in other cases; not evaluable=if the appropriateness of the antibiotic type cannot be evaluated. Route of administration:
optimal=when the antibiotic was administered by the recommended route; inappropriate=when the antibiotic was not administered by the
recommended route; not evaluable=when the route of antibiotic administration could not be evaluated. Dose of administration (evaluated
based on renal function test results): optimal= dose within the recommended range; suboptimal=higher than the recommended dose;
inappropriate=lower than the recommended dose; not evaluable=when the appropriateness of the dose cannot be evaluated due to the absence
of renal function test results. Comprehensive appropriateness of prescription, at the level of patient (when multiple antibiotics are prescribed
to a patient, comprehensively evaluates the appropriateness of each antibiotic and the appropriateness of the combination): optimal=when all
prescribed antibiotics are appropriate and there are no unnecessary combinations; suboptimal=when at least one of the prescribed antibiotics
contains a partially appropriate antibiotic or contains an unnecessary combination; inappropriate=when at least one of the prescribed antibiotics

contains an inappropriate antibiotic; not evaluable=when there is at least one antibiotic that cannot be evaluated.
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3. Perception of Antibiotic Use and ASP Demand
among Doctors in Long—term Care Hospitals
An anonymous survey was conducted with 106 doctors in

long-term care hospitals nationwide. Most respondents were

aged 40 or older (92.4%) and primarily practiced family medi-
cine (21.7%), surgery (18.9%), internal medicine (17.9%), and
rehabilitation medicine (15.1%). Notably, 49.1% of these doc-
tors had worked in long-term care hospitals for over 10 years,

and 67.9% were salaried civil servants (Table 4).

A considerable number of doctors disagreed with using
antibiotics in clinical situations where they were contraindi-
cated (17.9-30.2%). They were aware of the side effects as-
sociated with antibiotic use (96.2%) and high resistance rates
in long-term care hospitals (76.4%). However, many incor-
rectly thought antibiotics could improve fever of unknown
origin (66.0%) and reduce inflammation levels (72.6%).
Furthermore, 59.3% of the respondents indicated that the low
frequency of bacterial culture tests before prescribing antibiot-
ics (49.1%) was owing to a lack of testing personnel and chal-
lenges in managing resistant bacteria. Doctors emphasized the
need for various interventions to improve antibiotic manage-
ment in long-term care hospitals. Intervention activities were
deemed necessary by 88.7% of respondents. Specifically, edu-
cation on infectious diseases for doctors (74.5%), development
of infectious disease guidelines tailored to long-term care hos-
pital settings (84.9%), support from experts and specialized
organizations (73.6%), and rewards for efforts (85.8%) were

considered necessary (Figure 3).

Discussion

This study revealed that antibiotic usage was higher in

www.phwr.org Vol 18, No 5, 2025

Table 4. General characteristics of doctors participating in
the long-term care hospitals survey
Characteristic n (%)
Age group (yr)
<30 1(0.9)
30-49 7 (6.6)
40-49 39 (36.8)
50-59 35 (33.0)
=60 24 (22.6)
Specialty
Family medicine 23 (21.7)
Internal medicine 19 (17.9)
Anesthesiology 1(0.9)
Obstetrics and gynecology 6 (5.7)
Pediatrics 2(1.9)
Neurology 8(7.5)
Neurosurgery 1(0.9)
Radiology 1(0.9)
General surgery 20 (18.9)
Emergency medicine 1 (0.9
Rehabilitation medicine 16 (15.1)
Orthopedics 4 (3.8
Thoracic and cardiovascular surgery 2(1.9)
General practitioner 2(1.9
Years of service in long-term care hospital
<1 6 (5.7)
1-3 11 (10.4)
4-9 37 (34.9)
>10 52 (49.1)
Types of work
Hospital director 34 (32.1)
Attending physician 72 (67.9)
N=106.

long-term care hospitals than in other types of medical institu-
tions. Notably, long-term care hospitals exhibited the largest
increase in the use of broad-spectrum antibiotics such as third-
and fourth-generation cephalosporins and carbapenems. This
trend is likely influenced by several factors, including the clini-
cal characteristics of patients in long-term care hospitals (typi-
cally older with underlying diseases), the growing number of
these facilities, and the frequent transfer of patients from acute
hospitals during antibiotic treatment [2-4].

The rate of inappropriate antibiotic prescriptions in
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Figure 3. Prescribers’ awareness, practices and needs regarding antibiotic use

long-term care hospitals for treating infectious diseases was
55.2%, which is higher than the rates observed in other stud-
ies on domestic long-term care (41.3%) and acute hospitals
(27.7%). These findings align with those of domestic and in-
ternational studies reporting that inappropriate antibiotic
prescription rates can reach as high as 75% in long-term care
facilities [6,9,10]. Specifically, high rates of inappropriate pre-
scriptions (21.7-40.7%) were observed in the treatment of re-
spiratory, urinary tract, and skin and soft tissue infections, all
of which frequently necessitate antibiotics. These results under-

score the need to implement ASPs in long-term care hospitals.
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In conclusion, the appropriateness of antibiotic prescrip-
tions in long-term care hospitals was notably low at less than
40%. Furthermore, we found deficiencies in critical resources
such as pharmacists (0.5+0.2 per 100 beds) and that diagnos-
tic infrastructure is necessary to implement ASPs. Given the
high demand for ASPs among doctors in long-term care hospi-
tals, it is crucial to develop tailored guidelines that can assist in
effectively diagnosing and treating infections.

The 20 long-term care hospitals involved in evaluating
the appropriateness of antibiotic use in this study volunteered

to participate rather than being selected through random

www.phwr.org Vol 18, No 5, 2025
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sampling. This might have introduced selection bias. However,
the diverse characteristics of the participating medical institu-
tions ensure that the findings can be considered representative
of the state of antibiotic use in long-term care hospitals across

ROK.
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Streptococcus suis Human Infection: the Need for Establishing
a Multisectoral Collaborative Response System
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ABSTRACT

This report presents a case of Streptococcus suis meningitis identified in Chungcheongbuk Province, Republic of Korea, in
August 2024, and proposes strategies for establishing a multi-sectoral collaborative response system at the regional level. S.
suis is a zoonotic pathogen commonly found in pigs. In this case, transmission was suspected to have occurred through the
consumption of pork sausage and occupational exposure on a pig farm, prompting an epidemiological investigation. However,
owing to insufficient scientific evidence, a causal relationship between the risk factors and the disease cannot be established,
and the transmission route remains inconclusive. During the response process, multiple agencies, including the Ministry of
Food and Drug Safety and the Institute of Chungbuk Provincial Veterinary Service and Research, collaborated. Nevertheless,
limitations arose due to inadequate information-sharing systems and a lack of clearly defined roles among agencies, which
hindered swift responses. Notably, the premature disposal of human specimens prevented serotype comparison between human
and environmental samples, highlighting a significant gap in the multi-sectoral collaboration framework. Upon discharge,
the patient continued to work on a pig farm, maintaining ongoing exposure to pigs. Therefore, strict education on the use
of personal protective equipment and hygiene maintenance in pig farming facilities is emphasized. This case underscores the
critical importance of establishing a multi-sectoral collaborative response system and rapid information-sharing platform at
the regional level. It serves as a key reference for enhancing preparedness and response to zoonotic infections that are not yet

included in national surveillance systems.
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Key messages
(D What is known previously?

Streptococcus suis is an important zoonotic pathogen
that causes invasive infections in both humans and pigs,
leading to severe diseases such as meningitis, arthritis,
and septicemia.

@ What new information is presented?

In August 2024, the first S. suis human infection was
confirmed in Chungcheongbuk Province; however, due
to insufficient scientific evidence, the presumed trans-
mission route was deemed unknown.

® What are implications?

This case underscores the necessity of establishing multi-
sectoral collaboration and information-sharing systems
at the regional level to enhance preparedness and re-
sponse to zoonotic diseases following the One Health
approach that recognizes the interconnectedness of hu-
mans, animals, and the environment.

Introduction

Streptococcus suis is a pathogenic gram-positive bacterium
[1], recognized as one of the most significant pathogens in the
swine industry [2]. As an opportunistic pathogen, S. suis colo-
nizes the upper respiratory system, including the nasal cavity
and tonsils, of pigs [1,2]. It causes a range of diseases, such as
meningitis, arthritis, pneumonia, sepsis, and, in some cases,
sudden death, primarily in 5- to 10-week-old piglets with low
immunity [3]. To date, 29 S. suis serotypes have been identi-
fied by polymerase chain reaction [2], classified into highly
pathogenic, mildly pathogenic (low virulence), and non-patho-
genic (non-toxic) categories based on virulence [4]. Notably,
serotype 2 exhibits the highest virulence [3] and is most fre-

quently associated with both swine and human infections [3,5].
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S. suis poses a significant public health threat due to its high
zoonotic potential [3]. The bacterium is primarily transmitted
through direct contact with infected pigs or the consumption
of undercooked contaminated pork products [3]. Although
the incubation period ranges from a few hours to 2 weeks fol-
lowing exposure, it is typically around 2 to 3 days [6]. Infected
individuals often present with meningitis, and in severe cases,
sepsis and streptococcal toxic shock syndrome (STSS) may de-
velop, with some patients suffering permanent sequelae, such
as hearing loss [7]. Since the first human infection was report-
ed in Denmark in 1968 [4], there has been a notable global
increase in incidence. A major outbreak occurred in China in
July 2005, resulting in 61 cases of STSS out of 215 total infec-
tions (28.4%), 38 of which (62.3%) were fatal [8]. In North
American and European countries, S. suis infection is regarded
as an occupational disease, predominanlty affecting among oc-
cupationally exposed groups, including abattoir workers and
pig breeders [7]. However, in Southeast Asia, where 85% of the
world’s cases occur [9], the general population is at heightened
risk due to cultural practices involving close contact with ani-
mals and the consumption of undercooked pork products [7].
In Republic of Korea (ROK), the first reported case of menin-
gitis occurred in 2011 in a 67-year-old male who had handled
pig carcasses [10]. Since then, sporadic cases have been report-
ed, particularly on Jeju Island, where the pork industry is thriv-
ing [11-13].

S. suis infection causes a zoonotic disease that necessitates
a One Health approach, which is a collaborative, multisectoral,
and multidisciplinary strategy to address complex health prob-
lems arising from human-animal-environmental interactions.
The goal is to achieve optimal health outcomes while recog-

nizing the interconnections between human health, animal
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health, and the environment [14]. Specifically, a multisectoral
approach seeks to achieve policy outcomes through careful
collaboration among various stakeholder groups (e.g., gov-
ernments, civil society, and private entities) and sectors (e.g.,
health, environment, and economy) [15]. This approach fa-
cilitates resource mobilization and the formulation of shared
objectives, thereby focusing on addressing identified health
problems [16]. Although domestic and international studies
in ROK have reported single-sector case studies and epidemio-
logic investigations of S. suis infections, there is a scarcity of
multisectoral case reports in which experts from diverse fields
collaborate and communicate in response.

Here, we describe the multi-institutional response to a case
of S. suis meningitis in Chungcheongbuk Province and advo-
cate for the establishment of a multisectoral collaborative re-
sponse system, along with concrete measures to enhance coor-

dinated action.

(Patient) MRI of the brain

(Patient) Blood and CSF Cx (Blood Cx)

— S. suis detection
- (Doctor) Suspected meningitis
(Patient)

Intake sausages

)] Qs 4

Breeding pig on a farm ER

(Hospital) Disposal

(Doctor) Empirical antibiotics of samples

Hospitalized and treated with antibiotics for 14 days

Main

1. The Onset and Recognition of the Case

On August 27, 2024, the first reported case of S. suis
infection occurred in a medical institution located in
Chungcheongbuk Province. The case was identified when the
medical institution inquired with the jurisdictional public cen-
ter about whether to report the infectious disease. To identify
the patient’s transmission route, the Chungcheong Regional
Center for Disease Control and Prevention of Korea Disease
Control and Prevention Agency initiated a collaborative re-
sponse involving multiple institutions. A detailed timeline of

events is presented in Figure 1.

2. Survey Content and Techniques
1) Survey
To investigate the epidemiologic risk factors within the two
weeks preceding symptom onset, a survey was conducted in
accordance with Article 18 of the Infectious Disease Control
and Prevention Act.
The patient, an immigrant from Thailand since 2018, was

(Public Health Center)

(Doctor) Only ceftriaxone IVS
2nd Epidemiological

(MFDS) Sausage RT-PCR test investigation
(Public Health Center) (Relevant institutions)
1st Epidemiological (MFDS) Joint meeting—~unknown

S. suis undetected

UL =

investigation of transmission route

L]

Return to pig farm work

8/14 8/15 8/16 8/17 8/18 8/19 8/20 8/21 8/22 8/23 8/24 8/25 8/26 8/27 8/28 829 8/30 8/31 91 92 93 94 95 96

= =

(Patient) (Patient)
Purchase sausages = Symptom onset

(Patient)
Admission

(Hostpital—~Public Health Center) Notification

= A

(Patient) Discharge

Figure 1. Timeline for the Streptococcus suis human infection case, from sausage purchase to the conclusion of the situation

MRI=magnetic resonance imaging; CSF=cerebrospinal fluid; Cx=culture; ER=emergency room; IVS=intravenous injection; MFDS=Ministry of

Food and Drug Safety; RT-PCR=real-time polymerase chain reaction.
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interviewed in person with the assistance of her Korean hus-
band due to communication difficulties in Korean. The survey
revealed that the patient was a 38-year-old female residing in
Cheongju City, Chungcheongbuk Province, with no cohabi-
tants except her husband. She had been in good health without
any underlying medical conditions and developed a sudden
onset of headache, dizziness, and neck pain on August 17. She
was admitted to a medical institution near her residence on
August 20. The patient had no history of international travel
within the past year, and no visible skin wounds were detected.
However, she worked at a pig farm, where her duties included
feeding pigs and cleaning the barn. Additionally, she reported

consuming uncooked pork sausage 1 day prior to the onset of

symptoms.

2) Investigating medical records

To verify the patient’s clinical findings, we requested
her medical records from the treating institution in accor-
dance with Article 18-4 of the Infectious Disease Control and
Prevention Act and reviewed the data.

After the initial onset of symptoms on August 17, the pa-
tient visited the emergency department by ambulance on
August 20 at 4 a.m. due to blurred vision and worsening pain.
Physical examination revealed a stiff neck and double vision,
in which the patient perceived objects as two separate images
when looking at distant objects. Vital signs were as follows:
blood pressure 129/48 mmHg, pulse rate 100 beats/min, re-
spiratory rate 20 breaths/min, and body temperature 38.4C.
A blood test indicated 17,050 white blood cells/mm® (normal
range: 4,000-10,000/mm’), 87.1% segmented neutrophils
(normal range: 40-60%), 311,000 platelets/ul (normal range:
140,000-400,000/pl), and 5.84 mg/dl of serum C-reactive
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protein (normal range: 0.0-0.3 mg/dl). The cerebrospinal fluid
(CSF) was colorless, and the intracranial pressure was on the
borderline at 19 cmH,0 (normal range: within 20 cmH,0).
CSF analysis revealed 3,935/mm’ in white blood cell counts
(normal range: 0-5/mm?), 31.8% lymphocytes (normal range:
negative), 150.03 mg/dl microprotein level (normal range:
15-45 mg/dl), and 58 mg/dl glucose (serum glucose: 117 mg/
dl). Magnetic resonance imaging indicated diffuse leptomenin-
geal enhancement in the brain, suggesting possible blood-brain
barrier disruption.

On the same day (August 20), CSF and peripheral blood
samples for culture tests were collected, and the patient was ad-
mitted to the neurology ward. The CSF was collected aseptical-
ly via lumbar puncture. For the peripheral blood culture test,
blood was drawn aseptically from both arms and inoculated
into anaerobic and aerobic culture bottles (2 pairs total). These
samples were then placed in a liquid medium and incubated
using the VITEK 2 gram-positive card system (BioMérieux) in
the department of laboratory medicine.

The attending physician determined that the patient’s con-
dition was on the borderline between bacterial and viral men-
ingitis. Given the elevated intracranial pressure and neuro-
logical symptoms (diplopia and visual disturbance), empirical
antibiotics (vancomycin 1.0 g, 3 times daily; ceftriaxone 2.0 g,
twice daily), an antiviral (zoylex 10 mg/kg, 3 times daily), and
a steroid (dexamethasone 10 mg, 4 times daily) were initiated
as part of the initial treatment.

On August 24, the CSF culture test detected no bacteria,
while the peripheral blood culture test identified S. suis, con-
firming the diagnosis of bacterial meningitis. Antimicrobial
susceptibility testing revealed resistance only to tetracycline

[17]. On August 29, the patient was switched to ceftriaxone

www.phwr.org Vol 18, No 5, 2025


http://www.phwr.org

I Public Health Weekly Re.:uu’\

monotherapy after discontinuing vancomycin. Following a to-
tal of 14 days of antibiotic therapy, the patient was discharged
from the medical institution on September 3 without signifi-

cant sequelae.

3) Survey of food intake history

Based on the patient’s statement that she had consumed
uncooked sausage made from pork 1 day before the onset
of symptoms, microbiological testing was performed on the
sausage.

On August 14, the patient purchased 2 packs (4 pcs/pack)
of Thai-style sausages (product name: Naemmu, food type: un-
pasteurised sausage, ingredients: 70.59% domestic pork, etc.)
from a grocery store near her house in celebration of a Thai
holiday. The sausages were produced by a Korean manufac-
turer. On August 106, the patient consumed 1 pack (4 pieces)
alone, with no co-consumers. The remaining 1 pack (4 pieces)
was stored in the refrigerator, and recovered for microbiologi-
cal analysis on August 29. The Ministry of Food and Drug
Safety conducted real-time polymerase chain reaction (RT-
PCR) testing on the sausage, and on September 3, it reported,
“No detection of S. suis.”

Regarding the test conducted by the Ministry of Food and
Drug Safety, the sample underwent enrichment culture fol-
lowed by RT-PCR. For the enrichment culture, 100 g of sau-
sage was aseptically collected and homogenized in 100 ml of
Brain Heart Infusion Broth (Oxoid Ltd.), followed by incuba-
tion at 37C for 24 hours. For identification of genes, 1 ml of
the culture was centrifuged to remove the supernatant, resus-
pended in 100 pl buffer, boiled at 95T for 10 minutes, and
centrifuged for 5 minutes. The supernatant was then collected

and used to identify the S. suis housekeeping gene (recN) via
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RT-PCR to confirm the presence of S. suis.

4) Survey of the farm

Given that the patient was a pig farm worker, there was a
possibility of occupational exposure, prompting an epidemio-
logic investigation of the farm.

The farm owner was the patient’s husband, and they re-
sided in a converted building near the farm entrance. The hus-
band managed a herd of 2,000 80-day-old pigs (30-40 kg)
across 4 barns. There had been no swine births on the farm,
and no piglets under 10 weeks of age were present. The farm
utilized a slurry-type waste management system, where pig fe-
ces were automatically drained through gaps in the barn floors
and stored in a basement tank. Once a certain amount of waste
accumulated, an external company collected it, though the hus-
band was responsible for handling the feces. The patient had
worked on the farm for 3 years, performing routine duties such
as feeding pigs and cleaning barns until the onset of symptoms.
The husband stated that he always wore waterproof and dust-
proof clothing, a face mask, boots, and gloves when working
on the farm, and his wife followed the same precautions. The
husband, as a co-exposure, exhibited no unusual symptoms,
and the herd of pigs showed no signs of illness, such as loss
of appetite, fever, lethargy, or mortality, nor did they exhibit
symptoms of any similar diseases (e.g., classical swine fever).
The husband had been disinfecting both the interior and exte-
rior of the barn daily with a potassium persulfate-based disin-
fectant (product name: Virkon-S). No external workers were
involved in the farm’s operations, and the only outsider to visit
recently was public health center staff member conducting an
epidemiological survey.

To discuss options for microbiological investigation of
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the pigs and farm environment, a video conference was held
on September 6 with the Institute of Chungbuk Provincial
Veterinary Service and Research, which is responsible for quar-
antine, inspection, and research on animals and livestock prod-
ucts in the Chungcheongbuk Province. A veterinarian from the
institute explained that S. suis can survive in the environment
as part of the normal flora in pigs, meaning that even if detect-
ed, its presence might be of limited significance. However, they
suggested that if it were possible to compare serotypes between
human and environmental samples through collaboration be-
tween the Korea Disease Control and Prevention Agency and
the Korea Animal and Plant Quarantine Agency, they would
actively participate in the collection of environmental samples.
Since the human samples had already been discarded, it was
impossible to compare the serotypes. The medical institution
that reported the human infection case was a general hospital
with 431 beds (as of November 2024.) Although specimens
were required to be stored for a week, the hospital routinely
discarded specimens immediately after reporting test results,
except for multidrug-resistant strains, due to limited storage
capacity. Additionally, the hospital lacked the laboratory re-

sources to identify S. suis serotypes.

3. Results

The patient had a history of continuous contact with pigs
while working on a pig farm, and S. suis has properties that en-
able it to form biofilms, allowing it to survive environmental
stress and antibiotics while evading the host’s immune system
[18]. Therefore, occupational exposure was suspected to be the
primary route of transmission. However, it was not possible to
determine whether the patient had been exposed to carrier pigs

on the farm or to the environment, as no serotype comparison
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was conducted between the human and environmental sam-
ples. On the other hand, the likelihood of transmission through
sausage consumption was assessed as “low” as microbiological
tests detected no S. suis, and no additional suspected cases were
reported. Additionally, there was a possibility of transmission
through skin wounds during pig handling or farm work; how-
ever, this route was also considered “low,” as the patient re-

ported no skin wounds.

Preliminary Conclusions

On August 27, 2024, the first case of human infection with
S. suis in Chungcheongbuk Province was recognized through
a report from a medical institution. The patient experienced
headache, neck stiffness, and diplopia, which improved without
sequelae after 14 days of inpatient treatment. Epidemiologic
investigation revealed that the patient had a history of consum-
ing uncooked sausages made from pork and a history of con-
tinuous contact with pigs while working at a pig farm. The sau-
sage was collected and subjected to molecular diagnostic test-
ing (RT-PCR), which detected no S. suis. No similar symptoms
or health abnormalities were found in spatiotemporally related
individuals (husband and pigs). Due to the lack of scientific
evidence to establish an association and causality between the
risk factor exposure and the disease, the presumptive mode of
transmission was concluded to be unknown.

This case serves as an important example of the vari-
ous institutional collaborations, including the Chungcheong
Regional Center for Disease Control and Prevention, commu-
nity public health center, the Ministry of Food and Drug Safety,
and the Institute of Chungbuk Provincial Veterinary Service

and Research, aimed at identifying the transmission route of S.
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suis in humans and preventing further spread. However, S. suis
was not included in the ROK surveillance system, and the case
was identified only after the specimen had been discarded by
the medical institution. The lack of clarity regarding the com-
petent authority for food inspection led to unnecessary delays,
and the absence of a pre-defined allocation of responsibilities
created challenges in determining which agency would over-
see environmental sampling. Furthermore, this case highlights
the need for comprehensive investigations into various trans-
mission routes, including the possibility of occupational expo-
sure or percutaneous infection. While the patient had resided
in Thailand for an extended period before moving to ROK,
she reported no history of international travel, including to
Thailand, within the past year. Despite having worked on the
farm for 3 years, she had never previously experienced these
symptoms. Thus, it is crucial to assess the impact of environ-
mental factors and variations in host immune status on the risk
of infection, excluding cultural biases, and to recognize that
identical environmental exposures may lead to different inci-

dence rates based on immune status.

Actions

Since no vaccine for S. suis has been developed, the preven-
tion of human infection primarily relies on the use of personal
protective equipment (PPE) by individuals who handle pigs
or pork products, as well as the hygienic management of pig
breeding facilities [19]. While research on the association be-
tween S. suis colonization and the use of PPE is limited, studies
have shown that pig breeders who wore face masks had lower
nasal colonization of Staphylococcus aureus, a trend also ob-

served in cohabiting household members [20]. Based on these

www.phwr.org Vol 18, No 5, 2025

findings, we emphasized the importance of personal hygiene,
including the use of PPE and handwashing. Specifically, we
educated the patient and her husband on the necessity of wear-
ing masks when in contact with pigs. Furthermore, we advised
them to ensure that pork products were thoroughly cooked
before consumption. According to Institute of Chungbuk
Provincial Veterinary Service and Research, the farm’s quar-
antine measures were deemed adequate. However, we recom-
mend reducing the density of pigs in the barns and maintain-
ing a clean environment [5]. Given that S. suis can cause re-
lapses or opportunistic infections when the immune system is
compromised, the health status of both farm workers and pigs
was monitored regularly. As of October 21, there were no ab-
normal findings among the patient, her husband, or the pigs
on the farm.

This case highlights the need for establishing a multisec-
toral collaborative response system at the regional level. First,
regular education and training programs should be implement-
ed at the regional level to foster collaboration among experts
in public health, agriculture and livestock, and environmental
science, with a clear distribution of roles. Emerging infectious
diseases, particularly zoonotic pathogens, require multifaceted
and coordinated responses [21]. To enhance multisectoral col-
laboration within the One Health framework, prioritization of
zoonotic diseases should be established at both the national and
regional levels [22]. This approach not only underscores the
importance of addressing serious infectious diseases at the re-
gional level but also facilitates the development of One Health
collaboration among regional stakeholders [22]. Second, the
outbreak and spread of zoonotic diseases can be unpredict-
able, requiring public health systems to be equipped to quickly

detect early signs of such threats and respond promptly [23].
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Therefore, it is critical to establish information-sharing system
that enables healthcare facilities to rapidly communicate with
public health organizations upon the recognition of an infec-
tious disease that is not included in the national surveillance
system. This would allow public health organizations to en-
gage and intervene without delay. Third, microbiological and
molecular testing of humans, animals, and the environment,
in alignment with the One Health approach, is crucial for pro-
moting a comprehensive understanding of disease transmis-
sion and control [19]. To achieve this, strengthening a net-
work of diagnostic facilities is necessary, utilizing standardized
guidelines and community resources to systematically analyze
human and environmental specimens to trace the source of in-
fection. Fourth, occupational safety education, particularly re-
garding handwashing and the use of PPE, should be prioritized
in rural areas, where there is a relatively high risk of exposure
to infectious diseases due to frequent contact with animals, as
well as an increasing proportion of foreign workers and wom-
en from international marriages. Civil society participation is
essential for this effort, and the development of culturally tai-
lored and customized training programs can maximize their
acceptance and effectiveness.

This case highlights the importance of establishing a co-
ordinated multisectoral response and an information-sharing
system at the regional level. Such a system would not only en-
hance zoonotic disease response capabilities but also signifi-
cantly improve the ability to address emerging infectious dis-

eases in the future.
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National Procurement of Influenza Vaccine: Bidding and Supply
Method Improvement

Suyeon Jeong @, Minjeong Kim @, Kueyoung Lee @, sanggyun Jeong @, Joonku Park*

Division of Vaccine Supply, Department of Healthcare Safety and Immunization, Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

This report examines improvements in the bidding and supply methods for the National Influenza Vaccination Support
Program, focusing on key changes and their outcomes during the 2022-2023 season. The previous mixed bidding
system, combined with the individual private purchase method, led to imbalances in vaccine supply and administrative
inefficiencies. To address these issues, the vaccine supply method was unified into a pre-supply system and the bidding
process was transitioned to a competitive model based on desired quantities from vaccine manufacturers and importers. These
improvements ensured supply stability, reduced administrative burdens, and enhanced the cold chain and safety measures
during vaccine redistribution. As a result, the number of failed bids decreased, the time required for bidding and contracting
processes were shortened, and regional vaccine supply imbalances were addressed. However, some limitations remain, such as
the continued application of the individual private purchase method in certain areas, which requires further improvement. This
report evaluates the limitations of the current supply method and suggests strategies for enhancing the vaccine supply system to

improve stability and efficiency.

Key words: Influenza; Immunization; Supply method

*Corresponding author: Joonku Park, Tel: +82-43-719-6810, E-mail: bg2556@korea.kr

Introduction

Since 1997, the National Influenza Vaccination Support
Program has facilitated influenza vaccinations for individuals
aged 65 and over at public health centers. In 2015, the pro-
gram’s scope was expanded to encompass vaccination services
at private healthcare organizations. Thereafter, the program
has steadily expanded to infants under 6-12 months of age
in 2016; children aged 6-59 months in 2017; children aged

6 months-12 years in 2018; pregnant women in 2019; and
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children aged 6 months-13 years in 2020. The influence vac-
cine procurement policy has also undergone modifications
in response to the augmentation of both projects and support
organizations. However, the manner in which procurement
contracts are concluded for each project has caused vaccine
shortages in certain regions. In particular, this shortage is at-
tributable to the disparities in contract periods for each proj-
ect and vaccine procurement methods employed by vaccina-
tion organizations. In response, the Korea Disease Control

and Prevention Agency (KDCA) has established a unified
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Key messages
(D What is known previously?

The National Influenza Vaccination Program is con-
ducted annually for seniors aged over 65 years, pregnant
women, and children aged 6 months to 13 years during
the influenza season.

@ What new information is presented?

Enhancements to the supply methods for influenza vac-
cines in the national vaccination program have signifi-
cantly improved the stability of vaccine availability.

(® What are implications?

To ensure sustained stability in vaccine supply, includ-
ing but not limited to the improved influenza vaccine,
a multifaceted approach must be developed, taking into
account the supply characteristics and target populations
of each vaccine to enhance future supply methods.

procurement and bidding method for all projects from the
2022-2023 season. This initiative aims to address the inter-
mittent supply and demand insecurities that have affected the
seasonality of vaccine supply, and strengthen the overall vac-
cine supply. Specifically, the supply method transitioned from
a blend of private individual purchases and pre-supply to a
pre-supply method that permits government-led volume ad-
justment (except pediatric clinics). Additionally, the bidding
method was enhanced to a competitive bidding process for the
desired quantity, with vaccine manufacturers and importers
participating to ensure the expeditious procurement of vac-
cines. The bidding method was streamlined to calculate the es-
timated unit cost and criteria for the appropriate distribution
cost. Furthermore, the bidding method was refined from gen-
eral competitive bidding, wherein vaccine manufacturers and
wholesalers, to a desired quantity competitive bidding, wherein

only vaccine manufacturers and importers could participate.

www.phwr.org Vol 18, No 5, 2025

This article describes the characteristics of the current national
immunization vaccine bidding and supply arrangements, high-
light key findings related to improved influenza vaccine ten-

dering and supply, and discusses limitations.

Results

1. Overview of National Immunization Vaccine

Bids and Contracts

Tendering and contracting for national immunization
vaccines are currently undertaken through “bidding and con-
tracting through the Public Procurement Service,” or “vet-
erinary contracts” in accordance with the Act on Contracts
to which the State is a Party, and the Enforcement Decree of
the same Act. For bidding and contracting through the Public
Procurement Service, the lowest bidder is selected and quali-
fied according to the competitive method, and the contract is
then signed. Bidding for vaccine procurement is conducted us-
ing competitive methods: “general competitive bidding” and
“competitive bidding for desired quantity.” For vaccine pro-
curement contracts, wholesalers tend to participate in the “gen-
eral competitive bidding” method. Here, all eligible companies
participate in the bidding, with the lowest bidder below the
scheduled price winning the contract. Currently, most vaccines
in the National Immunization Program, except veterinary con-
tract (typhoid, nephrotic syndrome hemorrhagic fever, human
papillomavirus vaccine [HPV]4, etc.) and influenza vaccines,
are priced through general competitive bidding.

“Competitive bidding for desired quantity” is a bidding
method used in purchasing when it is recognized that no single
person has the capacity or production facilities to provide the

entire supply, or splitting the contracts with several suppliers
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or purchasers offers advantages in terms of price, quality, and
other conditions. Here, bidders submit unit prices and desired
quantities at the time of bidding. The contract is then awarded
in the order of the lowest bid below the planned price. Then,
the bidder is declared the winner and contracted until required
quantity is reached.

Two contracting methods are available: “lump sum con-
tract method” and “third-party unit price method.” The “to-
tal contract method” involves contracting the total quantity
of vaccines to be utilized by health centers and commissioned
healthcare organizations for the year’s project by KDCA. The
aforementioned method encompasses five vaccines: Bacillus
Calmette-Guerin (BCG), pneumococcal conjugate vaccine
(PCV)13, PCV15, pneuococcal polysaccharides vaccine
(PPSV), HPV4. The supply is determined subsequent to the
demand survey conducted by KDCA for the quarterly usage.
The third-party unit price method involves the KDCA con-
tracting the quantity of vaccine to be utilized exclusively by
health centers for the designated year’s project. Each health
center is responsible for ordering and purchasing the allocat-
ed quantity. Healthcare organizations will only bill the health
center for vaccines purchased and administered on their own.
Eighteen vaccines (e.g., Hepatitis B, Diphtheria/Tetanus/
Pertussis [Tdap]) are covered by this contracting method,
representing the majority of national immunization vac-
cines that are not covered by the lump sum contract method.
Importantly, the selection and implementation of bidding and
contracting methods are determined by considering each vac-

cine’s supply method.
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2. Overview of the National Immunization

Vaccine Supply

The national immunization vaccine program is currently
operated in four different ways depending on each vaccine’s
supply and demand characteristics, the timing of vaccina-
tion, and the vaccination organization’s characteristics [1].
First, the “private individual purchase (vaccine cost support)”
method involves private healthcare organizations procuring
vaccines and receiving reimbursement through public health
centers for their use in the national immunization program. In
turn, public health centers purchase and administer vaccina-
tions autonomously through the national marketplace of the
Public Procurement Service following a procurement contract
with the KDCA. This approach is intended to respect the au-
tonomy of the receiving organization in determining its vac-
cine selection. Notably, this method is currently employed in
the administration of various vaccines, including hepatitis B
and chickenpox. However, a limitation exists: government en-
tities, such as the KDCA or local governments, are unable to
intervene in the adjustment of vaccine stock, as each healthcare
organization procures vaccines independently.

Second, the KDCA assumes responsibility for the “govern-
ment total volume and pre-supply (government procurement
type I)” method in determining the vaccine requirements nec-
essary during the designated project period. This approach
considers the number of individuals and efficacy of the vac-
cination program. The KDCA subsequently allocates the pro-
cured vaccines to designated vaccination organizations, catego-
rized by region and organization, following the procurement
process. The KDCA implements the vaccination program in
a manner which that ensures the procurement company pro-

vides in-kind vaccines to healthcare organizations. The health
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center settles the financial obligation for the vaccine with the
procurement company that supplied the vaccine. This method
facilitates effective vaccine supply and demand management
by enabling the KDCA to allocate the appropriate quantity of
vaccine to each region and organization, and redistribute it
through health centers in the event of a shortage. However, it
has the disadvantage of precluding healthcare organizations
from accessing certain vaccine options (except those exclu-
sively supplied within Republic of Korea) by supplying govern-
ment-purchased vaccines in bulk.

Third, the “government total volume and post-supply (gov-
ernment procurement type II)” method entails the procure-
ment and inoculation of vaccines by health centers on a quar-
terly basis during the project period. Healthcare organizations
which utilize this supply method prepare their own vaccines
in advance and then supply them from the procurement com-
pany for the vaccines used for national vaccination recipients.
The procurement company bills the vaccine cost is billed to the
health center. As healthcare organizations select and procure
vaccines in advance, vaccine choice is respected. However, re-
ducing and managing inventory for the initial batch of vaccines
is difficult. Since this batch purchased in advance is owned by
the healthcare organization, government intervention and ad-
justment in the event of supply insecurity, such as deviations in
vaccine supply, are limited.

Finally, the “government total volume-post-reimbursement
(government procurement type III)” is analogous to types I
and II regarding the procurement and distribution of vaccines
to health centers. However, in this case, the health centers are
reimbursed for the vaccines after they have been supplied. The
vaccine cost is settled (reimbursed) by issuing tax invoices from

the procurer to the health center. “Government procurement

www.phwr.org Vol 18, No 5, 2025

type III” shares the advantages of the aforementioned types, yet
it presents challenges for the government (KDCA or local gov-
ernments) to intervene in the supply process. Some issues also
exist, such as frequent errors in handling post-in-kind costs
when healthcare organizations register in the system, which

delays the settlement of vaccine costs (Table 1).

3. Improvements to the Influenza Vaccine Bidding

Methods for the 2022-2023 Season

From the 2020-2021 season, the influenza vaccine to be
administered to all project targets was applied as a quadrivalent
vaccine. However, the unit price (estimated unit price) request-
ed by the demanding organization to the Public Procurement
Service at the time of bidding was calculated separately for each
project target (children, pregnant women, and older adults)
due to differences in distribution costs, although it was the
same vaccine. Furthermore, the bidding was divided by proj-
ect target. Consequently, improving the bidding method was
contemplated for reasons such as administrative consumption
due to multiple bids and confusion on site due to unit price
discrepancies.

To reflect the characteristics of the seasonal influenza vac-
cination project, wherein the majority of the supply is concen-
trated from September to November each year, a policy re-
search project was conducted (November 2021). It reviewed
basic survey data on domestic distribution (transportation)
and cost analysis by distribution item for influenza vaccine
producers and distributors. The workflow at each stage of the
distribution process was thoroughly analyzed, coupled with a
comprehensive review of the associated cost structures, to de-
rive the optimal distribution cost of influenza vaccines. This

analysis led to the abolition of the conventional practice of
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Table 1. Key characteristics by supply method

Type

Definition

Pros and cons

Target vaccines

Private individual Reimbursement for individual vaccine (Pros) Healthcare organizations have

purchase

Pre-supply

Post-supply

Post-
reimbursement

purchases by contracted healthcare

organizations for government project

usage

Governmental entities engage in the

strategic procurement of vaccines,
overseeing the distribution process
to healthcare organizations. These
organizations, in turn, allocate the
vaccines to individuals based on
their vaccination status

Governmental entities acquire and

store vaccines in bulk, subsequently
allocating them to contracted
healthcare organizations on an

ex post facto basis for exclusive
government use

Governmental entities purchase

and secure vaccines in bulk, and
subsequently, reimburse contracted
healthcare organizations for their
use in government projects through
designated vendors

the capacity to exercise autonomy in
the selection of products, quantity,
and timing of receipt, thereby
reducing the administrative burden
on health centers

(Cons) The presence of regional
and provider-specific disparities
in access, in conjunction with
uncontrollable government
intervention during shortages, is a
concern

(Pros) The right amount of vaccine
can be apportioned to each provider,
and redistributed in the event of
excess or shortage

(Cons) It precludes the healthcare
organization from exercising its
prerogative in determining the
product, quantity, and time of
receipt in advance

(Pros) Reimbursement for provider
vaccines reduces tax burden and
allows for initial volume selection

(Cons) Maintaining and managing
inventory is a challenging endeavor,
and government intervention is
difficult in the event of shortages

(Pros) The tax burden is mitigated by
reimbursing healthcare organizations
for vaccines, who have the autonomy
to select the desired product,
quantity, and timing of receipt from
the contractor

(Cons) There may be delays in
payment due to the misregistration
of vaccine suppliers. Further, there
is no control over government
intervention in case of excess” or
shortages

15 items including Hepatitis
B, DTaP, IPV, and more

5 items including influenza,
intradermal BCG, PPSV,
typhoid, and nephrotic
syndrome hemorrhagic
fever

2 items including PCV13A
and 15A

1 item (HPV4)

DTaP=Diphtheria/Tetanus/Pertussis; IPV=polio; BCG=Bacillus Calmette-Guerin; PPSV=pneuococcal polysaccharides vaccine; PCV=

pneumococcal conjugate vaccine; HPV=human papillomavirus infection.
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incorporating distribution costs into the procurement contract
unit price, which was previously calculated by multiplying the
procurement unit price by 14.5%. Consequently, a novel unit
price was determined, incorporating not only the distribution
(transportation) costs but also other associated expenses, there-
by ensuring a more precise and comprehensive representation
of the purchase price of influenza vaccines. Considering these
findings, the procurement contract for the 2022-2023 fiscal
year was revised to incorporate open bidding at a reasonable
estimated unit price, inclusive of distribution costs.
Furthermore, the prevailing dichotomized bidding method
was modified to a unified competitive bidding for a desired
quantity following the integration of all project volumes. Until
the 2021-2022 influenza season, the project volume for old-
er adults (65 years old or older) was divided into competitive
bidding for the desired quantity, and the project volume for
children (6 months to 13 years old) and pregnant women was
divided into general competitive bidding. For the general com-
petitive bidding method, the participation of vaccine manu-
facturers, importers, and wholesalers is permissible. However,
the majority of successful bids were submitted by wholesal-
ers with relatively modest financial offers. Here, the twinning
wholesaler is obligated to submit a “supply confirmation letter”
to the Public Procurement Service, the ministry responsible
for public procurement, to guarantee the procurement of vac-
cines from the vaccine manufacturer or importer. However,
delays in obtaining this confirmation letter, ranging from a few
weeks to several months, delayed the execution of final con-
tracts. Therefore, beginning in the 2022-2023 season, the
KDCA restricted bidding participation to vaccine manufac-
turers and importers, transitioned the entire project volume

to competitive bidding for specified quantities, and reduced

www.phwr.org Vol 18, No 5, 2025

administrative expenses by shortening the bidding period.
Furthermore, the winning bidder was entrusted with supple-
mentary responsibilities pertaining to vaccine provision and
post-management. These responsibilities encompassed diverse
activities, including procurement, supply chain management,
and vaccine redistribution within the stipulated project period.
The objective of these additional tasks was to enhance the cold

chain management of vaccines within the project.

4. Improvements to the Influenza Vaccine Supply

Methods for the 2022-2023 Season

Until the 2021-2022 season, the influenza vaccine was
provided on a private purchase basis. This is a method of set-
tling the project cost after the vaccine has been purchased sepa-
rately by the contracted healthcare organization for all project
volumes and only for cases which have been inoculated under
the national vaccination program. In some cases, the project
volume applied to the private individual procurement method
may be over- or under-supplied, contingent upon the supply
situation. Government entities, such as the KDCA or local gov-
ernments, are unable to intervene and regulate this process.
This has led to concerns regarding variations in supply and de-
mand across different time periods and geographical regions.
In addition, concerns have been raised regarding the poten-
tial for a shortage of vaccines for the national program during
an increase in private market demand due to the inability to
distinguish between the national program and private mar-
ket (non-subsidized) volumes. Consequently, supply method
improvements for the pre-supply (government procurement
type I) method were contemplated to guarantee the timely pro-
vision of influenza vaccines without regional deviations dur-

ing the seasonal project period and minimize the amount of
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waste through redistribution among healthcare organizations.
This method has been demonstrated to enhance the stabil-
ity of vaccine supply and optimize the management efficiency
of vaccines for national projects by contracting and supplying
the project volume in advance according to project recipients’
demand.

To ensure the seamless execution of field applications, a few
healthcare community opinion surveys were conducted (from
March 2021 to January 2022, three times in total). Through
the associations of each medical specialty, opinions on the cur-
rent vaccine and preferred supply methods were collected in
writing and in person. The purpose and need to improve the
vaccine supply method were actively explained and guided.
For the government procurement type I, the healthcare com-
munity (excluding pediatric clinics) that consented to enhance
the supply method in response to the findings was transitioned
to a system where the KDCA pre-purchases all vaccines for the
national project and supplies them in kind prior to the project’s
initiation (government procurement type I). For pediatric clin-
ics, an improvement plan was finalized (May 2021) to apply
the post-reimbursement after a private purchase method for
children (6 months to 13 years old) among the national proj-
ect targets separately at healthcare organizations. This supply
method has since been implemented for the 2022-2023 influ-

enza vaccination season [2].

Conclusion

1. Improvements to the Influenza Vaccine Supply
Methods for the 2022-2023 Season

Starting with the influenza vaccination project for the

2022-2023 season, the estimated unit cost calculation (KRW
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10,919 as of 2022), which eliminated the separate calcula-
tion of distribution costs (procurement unit costx14.5%), im-
proved the efficiency of unit cost calculation. Conducting a
single bid for the entire business also reduced the number of
bids, enabling the company to secure the contract for the entire
business volume with a single bid (22 failed bids in 2020, 10
failed bids in 2021). The subsequent projects were also quickly
awarded through a single bidding process. Furthermore, by
confining the bidding process to vaccine manufacturers and
importers, the contracting period was reduced from several
months to less than a week, provided that the wholesaler did
not obtain a supply commitment. The time and administrative
effort expended on bidding and contracting for vaccines was
reduced. The KDCA has designated each vaccine manufactur-
er and importer as the entity responsible for executing the re-
distribution task. In addition, the KDCA has incorporated the
distribution cost per dozen into computing the vaccine’s esti-
mated unit price. The final winning bidder among the vaccine
manufacturers and importers, and its contracted distribution
subcontractor will proceed with the redistribution of the vac-
cine in a cold chain (2-8°C) within the period specified by the
KDCA. Before the initiation of the seasonal project, the KDCA
organized a distribution business plan presentation for influen-
za vaccine bidders (i.e., vaccine manufacturers and importers)
to discuss the overall plans for vaccine storage and transporta-
tion. During the project, the KDCA conducted on-site inspec-
tions of vaccine storage and distribution for all companies to
strengthen management and supervision of vaccine storage
and distribution [3].

Regarding the supply method, the approach for older
adults, pregnant women, and children has been enhanced

to a pre-supply (government procurement type I) method.

www.phwr.org Vol 18, No 5, 2025


http://www.phwr.org

I Public Health Weekly Re.:uu’\

However, for pediatric clinics, KDCA continued with the pri-
vate individual purchase method for some project volumes for
children. The improved supply method facilitated the delivery
of pre-purchased vaccines to public health centers and out-
sourced healthcare organizations nationwide in full before the
project implementation. This approach addressed regional sup-
ply and demand imbalances, thereby reducing the number of
vaccine supply complaints that had been consistently reported
prior to the improvement’s implementation. Furthermore, the
redistribution task was modified from individual implementa-
tion between health centers and organizations to procurement
contractors during the project period. This change was imple-
mented to enhance safety management during vaccine redistri-
bution, and reduce the workload of health centers and person-
nel in charge. These improvements, which have been imple-
mented since the 2022-2023 academic year, are being inte-
grated into the current 2024-2025 program. Furthermore,
the KDCA is diligently overseeing the project’s execution by
systematically collecting demand for additional supplies from
local governments on a daily to weekly basis. The KDCA then
allocates these supplies to contractors in a timely manner, en-

suring the seamless integration of the seasonal project.

2. Limitations of Current Supply Methods and
Future Improvement Directions
Currently, influenza vaccines are supplied in advance, ex-
cept to pediatric clinics. For pediatric clinics, the private pur-
chase method of vaccines is being applied exclusively. This
complicates the identification of the stock for each region and
healthcare organization. Consequently, if the supply deviates

by region, government entities (KDCA or local government)

www.phwr.org Vol 18, No 5, 2025

find it challenging to distribute and manage it. Therefore, the
KDCA will methodically assess the merits and drawbacks
of employing each supply method independently in the fu-
ture. Moreover, the KDCA will persist in evaluating the sup-
ply method’s enhancement, incorporating insights from the
healthcare community and pharmaceutical companies to en-
sure a consistent supply and distribution network, unencum-
bered by regional variations, particularly for vaccines intended

for national immunization.
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QuickStats

Trends in the Prevalence of Perceived Stress, 2014—2023

The number of adults who perceived “extreme” or “high” stress was 28.2% as of 2023, no difference from the prevlous year

(Figure 1). The percentage of individuals in their 20s and 30s was relatively higher than those of other age groups (Figure 2).
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Figure 1. Trends in the prevalence of perceived stress, 2014-2023 Figure 2. Prevalence of perceived stress by age group, 2023
*Prevalence of perceived stress: percentage of those aged 19 years over who feel extremely or very stressed in their daily lives.

"The mean in Figure 1 was calculated using the direct standardization method based on a 2005 population projection.

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

Reported by: Yukyeong Kang 2, 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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