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29 JUBAE 1Y L $YIBA BT 998 3
K A7) st Bo.zA FFel Aokt £, of
o whet AL A% g HAAT AP} B
23 397 gL Ao FeA Itk

@ MZ0] A & 1827

SHUEY] QP U2 FAA AHEFol 20209 ]
2022419 28.1% Z7Iet¥ou GYAE AL SA4E
o] At AAAL 35 2% A543, YA FHALE &
gl BaAo] &2 A gelstairh

@ AAEZ?

LTEYL A AEAE BEE A8 29 HE3B
A3 Aol Basit.

oFH Y] FAA AR 3t FA - AA FIlE B3 A
AHE AE] mHetat, olF 7]l tiet ¥
A w2l 87=E vefshy] s Al A8
T2 YA

1. ¥ Q7|8 T UM ALEE XA

£ 7|82 2020 %E 2022974
3A7 A= a71E YA AHEFS RASIGITH AxE
FAA AT AT HY, STEEY, HY, ge 2 2
FHEE TR 2AIAL, FAA EF= World Health
Organization (WHO)9] sfi& - 2|5 - 8}5}4 (Anatomical
AAE AH&stAT. 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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oAl o= gk 7 o]4fe] 7|o] Holston, +EdY
O7) & AdEGTMel 7 wdH. A 2 FHE 2F
L2 iz oA A=A AgE FBA S 5487
WOl AE FA|, FAAA, FutolH A, FAHA],
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PVBSAE 24 el A ASlahee.
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W= QUEA OAHE| N AL Cfet QUM E 2
antimicrobial stewardship program 7L XA}
20239 11¥ 8YHE 1149 2697k & 1997 A

PP A F 1063 HPOR AJPoz Letel HERA

fo

=

=

A Aoto] FAYA| ARof thet 21411} antimicrobial stew-

ardship program (ASP)" 8 =2 A5Gt

at

L= QY| BY 2
Z & 397H2020-20224) =4 871

A A A8 24 A3, 2R Y AT

HAEE H AL

=

DID”Z 7F§ @okot 20209 tiv] 20224
(19.4%)°14 =& A& YeEFTH1E 1).

2020-202297k4] 1,7647) 2%l 1,392,171
SA7E JPsti o, o] F 776,9928(55.8%)°1 FHAE
AH&SITh A ARE BRF= 654 ©]/(85.4%) 3 4
(60.7%)°] Eokom AA de 7]ztol wla] FAYA| AHE- At
7t o Z717F 49(210.3Y)5k= A0 2 Yetytch FAA AL
| GAoA 71 AA2 AW(47.6%)7F 7T TR, HEF
(23.5%)3 T EH20.5%)°] HE oI AHE 1).

ATC EFAAC g =W 8F8d A AT

20204 1,000 9L 5+F 83.2 DPDOIA] 2022 106.6
DPDYZ 28.1% Z7FI4, 4AIH] A =22 (194.1%)3}
7hat|l(78.6%)9] S7H&o] A Uebdth 78 EahA Ab
48 A= EF22FEE(23.7 DPD)oI o, Thgo

Su °° 7 EE 20204
= = 2021
0 i il
8 %01 = 2022 s 22
S 6.1
. © 251
0 —
g_;(g %J 20 4 s 19.7
R__O%IU 15 148 J2 1. 202020229 =Y 89%7]
X 0 =
o= 1.0 10.4 10.6 103 06 3 A AT
a 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 Aol
sl2 Zo} B agol sf Wt ©
29|zt 34 yEsuwe | P | we | o agga | T B HELSHE B £,
920204 =¥ 20229 $78=20224
Tt SHAIA| AR ZH(DI a)) 10.6 9.8 8.5 17.0 275 AEe-2020d AFRE/2020d ALk
20204 Thy] 20224 Z2UE”, % -37 -6.4 +55 | +19.4 +10.0 %100,
1) Antimicrobial stewardship program (ASP)=8M4X| MEAIE 22|, SHMAQ] XAt EoF AN X2 7|7 £0] HZE Takst 2|M9| SMiR| Al2S X|got= B
2) DID (DDD/1,000 inhabitants/day)=2|27 |2 SH2SIX} 1,000HY ofF E& MK AH|ZF DDD (Defined Daily Dose)=2|%4E AH|2ZF £ ©2|(70 kg A210]
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 1.2020-20229 24 Q¥HY L3Rt Yubd EA4
e HA SR MY Bt
- 1,392,171 (100.0) 776,992 (100.0)
3
¢ 539,906 (38.8) 305,411 (39.3)
o] 852,265 (61.2) 471,581 (60.7)
AP+
0-64A 299,222 (21.5) 113,197 (14.6)
=654 1,092,949 (78.5) 663,795 (85.4)
ol 7142 %
Z]uh 566,780 (40.7) 370,200 (47.6)
HEF 269,011 (19.3) 182,253 (23.5)
k=s 272,786 (19.6) 159,347 (20.5)
o 226,374 (16.3) 105,629 (13.6)
e 164,311 (11.8) 98,170 (12.6)
o1& 88,209 (6.3) 59,245 (7.6)
AR 57,672 (4.1) 40,283 (5.2)
AR 29,521 (2.1) 19,617 (2.5)
HEHEg 25,888 (1.9) 16,390 (2.1)
Lk 18,999 (1.4) 12,431 (1.6)
Rt 172.7+147.2 210.3£142.0
49 B(%) S B+ EFHAL
H2.2020-20229 A= Q¥ L] FAYA 7 AHEF
221 2= 2020 20214 20224 HF  BUE®%)
A 83.2 91.9 106.6 93.9 (28.1)
ATC (&+9]: DPD") HEzHA o] 2.2 1.6 1.9 1.9 (-14.8)
Y 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)
M AZE2 A 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)
A Nz AEY 0.2 0.3 0.5 0.3 (194.1)
o -Hbet 0.02 0.02 - 0.01 -
Fhulm ) 4.7 6.6 8.4 6.6 (78.6)
o3 Z2ato]= 1.2 1.2 1.3 1.2 (8.2
g F Atutol = 0.8 0.8 1.0 0.9 (27.6)
ofu| i FEto] TA = 5.7 6.2 6.7 6.2 (17.5)
E202ALE 20.9 23.5 26.7 23.7 (27.6)
Zeto|AYEHE 0.5 0.7 0.8 0.7 (40.7)
Zag) 4] 0.1 0.2 0.2 0.2 (21.4)
olu|tER A 4.6 5.1 5.9 5.2 (27.4)
71€t FABA] 0.1 0.1 0.1 0.1 (28.6)
ATC=3|%-(anatomical), | & (therapeutic) & 3}}2(chemistry) B4 EFAA. *53HE=20204 ti¥] 20228 S4-5(202249 AH&F-20204
A&/20204 AH&EFx100). "DPD=DDD/1,000 patient-days=1,000 4 YL G 515 F32 YA AH|2k
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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 FAL 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 ANREZH O 2 FAYA AL 715 (96.6)
AHAD, T 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)
o Fof 603 (68.1)
AT 5o 279 (31.5)
<2004+ 431 (48.7)
200-2994F 180 (20.3)
>30084 274 (31.0)
9 7Wd FAYA AH(HA=8857)
Az Egofs 181 (20.5)
o2t /er e 179 (20.2)
ofu]7}Al 67 (7.6)
AL Z2EZZAMA] 64 (7.2)
ofFA| A 57 (6.4)
AASE A (AA=8557)
357 34 415 (48.5)
7 49 202 (23.6)
n2dzxz 7Y 83 (9.7)
AAEY 4 73 (8.5)
A3V A4 37 (4.3)
71et @R44 35 (4.1)
A I FF TG 15 (1.8)
Zod g 8(0.9)
4 AR (%) B A5 (%). eGER (estimated glomerular filtration rate)=41% 7|5 A3
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2 3A| NgEAE(19.7 DPD) & HEFF
A S 2335 HYAE(13.9 DPD) &2 2 e HtHE 2).

R A LA

2. S 207 QY| SHH ALS HEY
P AHg A4 Bl Feld 207 2FILL o
Ha SEANE5.00)T BHAAG5.00 24 2

-

e Ul ASP =30l At 1T} HAF Y 5 S 2A
e A7} 10084 B9 mleS oA 2.3+0.57,
_’1

o H
BT

12.3+4.39, 9FAF 0.5+0.270]4 7, X-A AAR= o

Tt H095.0%)°14 7Hs st ey Ay AR AATT
7Fedt 22 1132(55.0%)°1 EFst o, widdrte L

Q5 HA7 ol o= = Qi
202349 7€ 1095 € 10€ 319714 FAYAE A
= F 740802 o] F 7158(96.6%)°] FAS NE F
Hog FAAE Ahotet. WakA 5627(75.9%) 2 Lyt
5 A7E 739%(99.9%) 2= 6657(89.9%)°] 2

rlo

d

B,

HES St 1597(21.5%)°1% L, Al7ls A
SAH= 4757(64.2%)°1 ATt

A 885719 A A A 5 85571(96.6%)°1 AHT
A& F2o1tt. /e FA = AIZEZGE(1814, 20.5%)
2 e /eR2EE (1794, 20.2%)0] 7P S5tA A
ATt A (B1.5%)°0 vls] FAA(68.1%)7F Wk, &
A5 = AW Aee TF7] AH48.5%), 8= H9
(23.6%) % W FEAZ2A ZAA9.7%) & 2= YEFHTHEE 3).

A AR7k g

9% A2 2o A8E AX 85549 FAA A
4 Ao et AL Fol Ax AHAol 99.6% (8524)
2 7V Bdout FAA At A 8] e 4y

62.0% (5307)2+ 56.1% (4807)& Q1= qich E3H 7
T A7 BHoZ FAE AP
o skxto] H]&-L 35.2% (2527%)Att. FAA ol
e ZgEo] digt AHAHL 557 @Y 40.7% (169

A/41571), 82 ¥ 37.1% (7571/2027) 9 mREAxZ

T

[e)
J-“é“

i
>~
ofo

AR HYo] E7Fsollch. YAl Fol A Y wiSH/AE T 21.7% (1871/8371) <=0l At 1d 2).
= 120
I 99.6
o 100 A
=) -
go 80 62.0
< 60 - mm 56.1
&0 42.9
Er 40 1 35.2 40.7 371
= 26.0 229 217
20 201 85 1.1 9.8 12.3 95
100 1 35 02 041
0 T T T T _— T T
X RO R0 K| R RO A [RO RO RO A [RO RO RO R [BI BO B0
RMORMCORM o | & KM o [ RFORCORC g ([ RMRCORC gju | "D RO RO
LU I+ = LB LU ol B _r
TH Ho o IH o 1H mo | b o N
I+ I+ I+ ioj 8l
I+
=
S| M £o{ A2 a8 | AR Y AHYY | pesd
A YA
21 2. PR AHF AAA
FYA A AEAS A5 Zo| whet 571 A=A FPA 7} o FAAT AR Ao Fadota A== BaAol Aeet 39 FEA A=
FAA 2¥EG0] FhwslA W A RAH=1 99 A9 B BRI R AR BT 5 Qe A9 Fol AR BY=FYAL 2%
ARE Foll A9 RAR=PIA 7 B4 AR E FoHR] G A B B =R To] ARE WY S Qe A A 8FAs A4 2
g 71E0 R B AY=D 99 el § R A=A SR} £ A RAY=DY S WL B9 WL 84S A4 AT
7k glol 83%e] AL B % g A TR 712 PR W94 BAH@ANA ofe] FHATE AFE A9 NG FAA) 993 25ke) 44
e 2P 02 Tstel D) HY=AE LE FYA7L H4951T BYaH 23to] gk A %‘—%ﬁ H4=AE FYA 5 oht ool By
4 274 FAA7 EREAY BLRF 2Fo] kB9 RAY=ATE GYA 5 sl ol golH 249 FAA 2EE A% 9L BA=7) B}

o1 AL skt ol S A

230

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


http://www.phwr.org

ALg "'.:*EI 7L
=

A3 293 A4 10690] el JPoR HERAS
YAtk GEEA A Fold AL 40 102.4%)

o] Wk, AEd= 7P staH21.7%), Y7H18.9%), Wt
(17.9%) 2 A2t 7H(15.1%)7F 2 A5 &
FEY TF 7IZE 1049 o]4H(49.1%)0] orom B2 A
(67.9%)7F BATHE 4).

JAEY] AT e AL AT 5 Qe 94 43
A FAAE AHEoH= Zloll Fol5kA] eFokom(17.9-30.2%),
YA AHEO R QIS BA-E(96.2%) 7 2 EHY] =2 W
AE(76.4%)°0 dish & A5k Agiet. 2 A7
A= LH(66.0%)T BT +A(72.6%)E AAALT
L A A4S /T Yk A9 Adetart. E3
A AHE A Al slFHAE A £(49.1%)7F o]Fol o
3 59.3%7F AAF 1 &I WAH F9L Al TErt oY
7] Wzol=tal gHHstlth JAES 848 H A 4
BARE Bl AAE 5] S8 A AR A 2

5(88.7%), AT HIiF FBA H AAES W (74.5%), &F
HY 2EF A”A NLEB4.9%), WE7t H AEVHY B
(73.6%), =2l tigt HAH85.8%)°] Hastrtal shaltHL

H 3).

I

9|

2 Qo] 4 o)le S HE PR ALBE TE
Zwo] Hls) AFHYUNA 1 EAT, AFHAL 34 4]
g Agzsze @ sy 5 BUe $8A el 7
BT oleigt Ae 17 9 7|48

JHiel e 898 Y SAE] A8 54, 29 d 9

4 we 37t A2
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B4 A aFP9 AERAL o] AArES] Qi B4
EM H(%)
A
<30A] 1(0.9)
30-394] 7 (6.6)
40-49A 39 (36.8)
50-59A] 35 (33.0)
>G60A] 24 (22.6)
=3t
7t oj skt 23 (21.7)
Wt 19 (17.9)
o+ 5-35-9] sk 1(0.9)
ALl T} 6 (5.7)
Zofzt 2(1.9
A7 ot 8 (7.5)
A7 9] 3t 1(0.9)
FAolgat 1(0.9)
o7} 20 (18.9)
39t 1(0.9)
Ago szt 16 (15.1)
IR 4(3.8)
5o 2(1.9)
RIS 2(1.9
P LE 7%
<1d 6(5.7)
1-34 11 (10.4)
4-9d 37 (34.9)
>104d 52 (49.1)
A5 FH
A% 34 (32.1)
-20] 72 (67.9)
HA=106.

HES A7 FHor AYd dxE9 FAET A
Al AREG5.2%)2 =W 8FHA41.3%) R S487184
(27.7%)y& Hgez 3 o2 A+ vls) 52 A2 & Ueds
g, ole 718 FAIE0NA FAE Aggo] A 75%°] @
e U - 9o HE Aok AARE 23teltt6,9,10].
53] tRl=2 A7 A s 287 49, .2 49, o
oAz dadSolM A8 AW(21.7-40.7%)°] Bk=

o], o= 2% AolA ASPY] R4S AJARH
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L0l CHS 24
= _
o SHUA AFERIE| SH EF
il
P QUHR UZH UM Y
>0
i OlAFTheY BN Y 2Bt g
=0
20 27U M| 22
100
2 218 212y
0
L7t 7| 22|13 S 2] £8t 0|7 712 Z| 20| QUH Y M| £4T6t7| uiZo|ct | 0.7
) |
w LHE SHUH AFS7I7H 224 A| IAE A M2 I} | 764
ol 4
5 Li= HARIE B = LiE T 211 Al 2H2|7F 07| T2 0)| BiYHALS 25Tt | 593
= |
(-12 Lt= S| AR 2 Mz BHYHALS 2I-bSHTt | 491
% Lt= FHAA ZOHE 20510 SHH A8 o5 ZHStTt | 47.2
100 i
Lb= SHMA|| 2{Ht A| 22 222|212 mEnt | 46.2
Li= S| AHZ0| SR Q5IAHL FAASH AE0|M = SHEH S 25Tt 34.9
0
T ST ALST D23 0|4 HH2.2 AJZ4 4 Tt o6.2
od )
1ol QUHO| S| LHYES L o]l H|H =Ct | 764
[=) -
a:?) A= BRSO HE 2| 452 HUAIZ 5= At | 726
at SHIN HoIER0| YRS SHAIZ 4 U EX
%0 .
00 FSO[R| T AEHOIM A7 LEALE BRI7HZ |7} LI H SHEHI S AFE R 4= U 30.2
S 241 2% 10| WL 20| HOK= S0 SANS AR 4 Ut s
0O 10 20 30 40 50 60 70 80 90 100
%
JE 3. 2% JAE9] A Aol Higt 14, A B APARE B 8=
Z2E2Ao® I 8FHYS A A AA ol 40% Declarations
uRto 2 Y51, ASP 3ol a3t FAK0.5+0.27) 53 &
< 983 A dmeprt BEsh, a4 AAEY] w2 Ethics Statement: Not applicable.
ASP 8= E JEote] TG Ad 9 A7E o4& & 9 Funding Source: None.
= %53 A% Aol sttt Acknowledgments: None.
2 A5 A Bl et 207 =S FAH Conflict of Interest: The authors have no conflicts of inter-
HE 2Z0| o5 AAE Ao| ofd zpErA Zolof o]t #o] est to declare.
Qith. o]2 Q3| A=l Hk(selection bias)°] HAYFS 5= UXA] Author Contributions: Conceptualization: SYL. Data
9 ot £ 7H 713E0] AR oskelr] bl ¢ curation: SYL. Formal analysis: SYL. Methodology: SYL.
gyt 2 Y F8A A4 H7HE dHEshs AR &8 Project administration: YCK, DSK. Supervision: NRS.
g 5 2 Aotk Visualization: SYL. Writing — original draft: SYL. Writing
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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.

www.phwr.org Vol 18, No 5, 2025
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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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Need for antitiotic
stewardshp in long-term

care hospitals

Reward for effort

Interventions to improve antibiotic use

Development of customized guidelines for long-term care hospitals
Education for prescribers about antibiotic use and infectious disease
Help from experts and professional organizations

Personnel performing tests

| determine the duration of antibiotic use on the basis of clinical symptoms

I can’t follow the existing guidelines because they are not suitable |

for the reality of long-term care hospitals |

I don’t perform culture tests because of a lack of testing personnel i

and the difficulty in managing the identification of resistant bacteria |

Practices of antibiotic use

| perform bacterial culture tests before initial prescription of antibiotics | 49.1

| prescribe antibiotics based on blood tests |47.2
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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


http://www.phwr.org

I Public Health Weekly Re.:uu’\

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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