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Table 1. Antimicrobial susceptibility (%) of frequently isolated Enterobacterales at different types of hospitals in Korea in 2023

Escherichia coli

Antimicrobial SMH GH LTCH
agents (26215) | (9000) | (2066)
S R S R S R
Ampicillin 32 67 | 28 71 9 91
Amox-clavulanate 76 12 72 12 | 44 26
Pip-tazobactam 92 6 90 8 68 27
Cefazolin 63 36 56 43 | 22 78
Cefotaxime 71 29 64 36 | 25 75
Ceftazidime 80 13, 76 16 ; 38 51
Cefepime 83 12 , 78 16 | 41 46
Ertapenem 9 <1, 99 093 6
Imipenem 9 <199 0! 94 5
Meropenem 100 0 ;100 0 ; 95 5
Ciprofloxacin 38 50 34 55 9 85
Amikacin 98 1 97 2 . 87 10
Gentamicin 76 24 74 26 | 57 42
Tobramycin 73 18 70 21 | 41 49
Cotrimoxazole 65 35 64 36 ; 52 48
Nitrofurantoin 97 1 9% 11 92 4

Antimicrobial
agents

Ampicillin
Amox-clavulanate
Pip-tazobactam

Enterobacter cloacae

SMH GH LTCH
(634) (308) (70)
S R, S R, S R
98 | 1 99 ! 1 99
1 99, 1 99! 0100

76 18 . 81 16 : 55 39

Cefazolin 1 99 1 99 0 100
Cefotaxime 72 28 | 72 28 | 27 710
Ceftazidime 73 26, 73 26 ; 37 60
Cefepime 85 10 ; 86 11 ; 60 27
Ertapenem 93 193 2.8 11
Imipenem 98 1.9 3,91 9
Meropenem 9 1,97 3,91 9
Ciprofloxacin 72 22 . 76 20 1 26 66
Amikacin 9 1,97 2.9 6
Gentamicin 90 10 92 7 70 29
Tobramycin 88 11, 90 7 ; 56 37
Cotrimoxazole 87 13 . 91 9 : 51 49
Nitrofurantoin 46 91 42 138 8

Klebsiella pneumoniae

SMH GH LTCH
(3434) | (1801) | (775)

S R/ S R! S R
0100 | 0100 | 0 100

59 23 | 60 24 | 26 45
60 32, 58 36 ; 25 63
52 47 | 53 47 | 18 82
54 46 | 53 46 | 20 80
56 41 | 58 39 | 23 73
63 33 61 35 ; 33 60
87 11 8 14 : 75 23
88 10 | 86 12 | 75 21
89 10 | 87 13 | 77 22
48 49 | 48 49 | 14 83
9% 494 591 8
77 21 1 76 23 ) 59 41
64 28 | 64 30 | 33 55
66 34 | 67 33 ; 41 59
16 36 | 13 41 ! 10 57

Citrobacter freundii

SMH GH LTCH
(556) (219) @7)
R!S R! S R
94| 3 97 2 %
7 92 3 9% . 6 94
81 14 | 70 22 | 76 20
1 99 0100 @ 2 98

79 21 169 31 64 36
81 18 | 69 29 ; 68 32
97 2,9 3, 87 13
97 2 .98 1. 88 13
98 1199 0:8 6
99 1 /100 0 ; 94 6
58 36 62 29 : 49 40
98 2199 1 96

89 10 1 91 8 91 9
85 8 8 9,81 17
82 18 ; 84 16 ; 81 19
94 0194 1:9 0

K. (Enterobacter ) aerogenes

SMH GH LTCH
(877) (201) 22

S R/ S R! S R
0100 | 0100 | O 100
0100 | 0100 | 0 100
88 10 | 85 13 | 29 71
0200 | 0100 | 0 100
8 13 | 79 21 | 36 64
87 12 ! 79 21 | 41 59
98 19 277 23
99 099 071 21
95 092 1! 77 18
100 0 !100 0 ! 82 18
9% 395 5 73 18

100 0 {100 0 | 91

99 199 1! 95

99 1.9 28 14
98 298 3.8 18
17 11 | 13 10 | 20 40

Citrobacter koseri

SMH GH LTCH
(355) (89) (110)
S R!' S R! S R
0100 | 0100 | 0 100

83 11 | 86 11 ! 17 64

84 15 | 83 13 | 18 65

81 19 | 83 17 | 13 87

81 19 | 80 20 | 15 85

82 18 | 88 13 | 19 78

83 16 | 92 6 | 27 66

93 598 065 31

95 4,99 0! 69 25

9%5 599 0! 70 25

80 17 | 84 11 | 17 76

97 2195 5173 27
86 14 1 90 9 | 28 72
84 12 | 91 8, 28 52
97 3,94 6, 77 23
86 1176 2 43 31

Klebsiella oxytoca

SMH GH LTCH
(296) (144) (18)
S R S R S R
0 100 0 99 0 100

92 5,92 594 6
89 5,91 5,100 O
57 39 | 60 34 | 22 78

94 696 4 83 11
96 497 394 6
99 1 /100 0 1100 O
99 01100 0 100 0
99 199 011200 0
99 <1 /100 0 !100 O
9 8 87 10| 67 22

100 0 /100 0 [100 O
99 1 98 2 1100 0
98 297 21100 0
95 596 4. 94 6
8 08 0/100 0

Serratia marcesens

SMH GH LTCH

(392) (149) (80)
R!S R/, S R
0 9. 1 99| 0 9%
199 0 99, 0 98
94 4197 1. 69 29
0100 : 0100 | 0 100
87 11 | 91 9 | 54 44
94 5197 3.8 11
95 497 2.8 6
97 21100 0 95 5
9% 397 0.8 8
97 31100 0 93 8

79 19 1 84 14 . 21 75
100 0 93 5
9% 4199 1) 8 13
77 5,78 3,69 18
100 0: 9% 4
0 100



SCL

Morganella morganii Proteus mirabilis Providencia rettigeri Providencia stuartii

Antimicrobial SMH GH LTCH SMH GH LTCH SMH GH LTCH SMH GH LTCH
agents (483) (137) (118) | (1830) | (582) (925) (156) (66) (126) (133) 25) (120)

S R! S R, S R/ SR SR S R| SR SR:SR|[SR!|SR! SR
Ampicillin 199, 0100, 0100 37 63 ;35 65, 3 97| 0100, 2 97 . 1 98| 0100 . 0 100 ;| 0O 100
Amox-clavulanate | 1 99 | 0 100 | 0100 | 59 14 | 59 15 | 37 26 | 0100 | 0100 ! 0 99 = 0100 | 0 100 | 0 100
Pip-tazobactam 9 497 318 14 95 497 3,90 7 66 3490 1070 29 | 95 5,100 0! 94 6

Cefazolin 1 99 0 100 0 100 | 50 49 | 48 51 8 92 1 99 0 100 1 98 0 100 0 100 0 100
Cefotaxime 67 25 67 24 ;25 63 | 57 43 [ 55 45 12 87 | 42 51 | 48 50 | 18 78 | 42 56 | 68 28 | 30 65
Ceftazidime 8 11 ; 81 13 ! 52 40 | 85 13 ; 87 12 ; 58 39 | 55 44 ! 55 44 ; 33 65 | 95 3 ;100 O ; 84 14
Cefepime 9%5 2,97 1:79 11 | 70 11 : 70 12 ; 42 19 | 55 28 ;1 70 12 , 43 38 | 8 3,8 12 : 75 9
Ertapenem 98 0:9 0:9 2100 0:100 O 98 1|79 18 ;96 2 :8 8 |100 0 :100 O : 97 3
Imipenem - - - - - - - - - - - - - - - - - - - - - - - -
Meropenem 100 0 ;100 0 ;97 2|100 0 ;100 O ;99 O 84 16 ;97 2 ;98 1 100 O ;100 0 ; 98 2
Ciprofloxacin 64 34, 68 32 ;26 71 44 56 ; 40 60 4 96 | 40 58 ; 39 59 ; 28 67 9 89 ; 12 84 3 98
Amikacin 98 1! 9 481 17 80 19 ! 8 17 | 46 53 | 58 41 | 52 48 | 28 71 | 69 31 80 16 ! 75 24
Gentamicin 83 16 : 88 13 | 50 46 | 51 47 | 51 47 | 13 84 | 53 41 | 74 26 | 19 77 1 98 0 100 0 100
Tobramycin 84 8,8 7,62 27 55 36 ;57 3218 71| 52 42,58 20 ; 24 73 1 98 0 9 0 100
Cotrimoxazole 72 28 ; 75 25 1 50 50 | 53 47 : 51 49 ; 28 72 | 59 41 ; 76 24 , 52 48 | 43 57 , 72 28 : 38 63
Nitrofurantoin 0 99 0 97 0 100 0 99 0 100 0 100 0 100 7 93 9 91 0 98 0 100 0 100

Abbreviation: SMH, small and medium-sized hospital; GH, general hospital; LTCH, long-term care hospital; ( ), No. tested; S, susceptible;
R, resistant; Amox, amoxicillin; Pip, piperacillin; -, Not tested. Intrinsic resistances are blue shaded and additional antimicrobial
agents tested are green shaded.

20233 0f|l= Escherichia coli7t 7t BO0| 2|%|R{ 1, I ChZ2 Pseudomonas aeruginosa, coagulase-negative
Staphylococcus, Klebsiella pneumoniae ©=O0| ALt D&M 7 F0|= E. coli, P. aeruginosa 20| %= K.
pneumoniae, Acinetobacter baumannii, Proteus mirabilis 50| 20| 22| = ACt HUAM 7| &K Z+d2 Table 1,
ECE oHEE O3 UHd2 Table 2, XYt T2 Table 31t 2L E. coli® cefotaxime LHEE2
oo ZoHY Gl QAHLIANAN 22 29%, 36% X 75%Z 1M|CH cephalosporin Al L&Dt =8t A,
carbapenem L &2 6% O0|5}0|QCt (Table 1). Fluoroquinolone LI E2 A RO STHHAL 500
HEQoLl, QUHRALS 80% O|AO|QULCE Cotrimoxazole LIHELS QU HR0| 48%2 SAEO It FeHHE L0
H|StO] 2F7t =QUCE Carbapenem LHEE2 2L HRANM 22|E K. pneumoniae= 21-23%2} K. (Enterobacter)
aerogenes = 18-21%, Citrobacter koseri= 25-31%Z =1, K. pneumoniae= S A EO 0t ZoHH
22[FOME Zt2ZE 10-11%, 12-14%= =UCH LAHA| A E2[E Enterobacter cloacae, K. (E.) aerogenes,
Morganella morganii2| cefotaxime Lid &2 2022'30|| H| 510 10-18% 57+t ULt

Table 2. Antimicrobial susceptibility (%) of frequently isolated glucose nonfermenting gram-negative bacilli at different types
of hospitals in Korea in 2023

Acinetobacter baumanii Acinetobacter spp. Pseudomonas aeruginosa Stenotrophomonas maltophilia
Antimicrobial SMH GH LTCH SMH GH LTCH SMH GH LTCH SMH GH LTCH
agents (1251) | (960) | (1616) | (1114) | (585) | (604) | (4106) | (2165) | (3306) | (723) | (537) | (545)
S R, S R, S R[S R/, S R/, SR SR, SR SR SR SR SR

Amp-sulbactam 25 53 | 19 63 9 65| 75 14 ; 74 14 | 63 26 - - P - . . .
Pip-tazobactam 19 81 15 85 4 96 53 42 | 49 46 | 27 68 § 50 42 | 55 35 | 34 56 - - - - - -
Ceftazidime 20 79 16 84 6 94 | 60 27 155 24 50 39| 62 31 64 29 : 53 38 - - - - - -
Cefepime - - - - - - - - - - - - Bl 2765 25 52 32 - - - - -
Imipenem 20 80 15 85 5 95 69 30 | 61 37 | 51 46 # 54 45 | 58 40 | 39 59 - - - - - -
Meropenem 18 81 15 85 4 95 66 33 | 58 40 | 48 47 | 54 40 | 60 34 | 41 52 - - - - - -
Amikacin 57 41 | 53 45 | 45 51 | 84 12 i 8 970 20 - - - - - - - - - -
Gentamicin 28 68 1 26 711 15 79 | 68 27 | 63 29 | 53 36 - - - - - - - - .-
Tobramycin 32 68 25 75 19 81 66 32 | 61 38 | 60 40 71 28 | 74 26 | 55 45 - - - - - -
Ciprofloxacin 16 83 | 13 86 3 97 | 50 45 ; 48 49 | 24 74 | 46 51 ; 51 45 ;27 71 - - - - - -
Levofloxacin 22 74 17 82 4 90 57 30 : 53 36 31 45 - - - - - - 75 18 1 80 15 72 20
Cotrimoxazole 29 71 24 76| 15 85 | 72 28 78 22 | 59 41 - - - - - - 87 13|89 11 | 83 17
Tetracycline 21 30, 29 18 | 14 31 | 67 25 68 32 ; 27 47 - - - P - - .
Minocycline - - - - - - - - - - - - - - - - - -193 3;9% 1,95 3

Abbreviation: Amp, ampicillin; Pip, piperacillin.
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A. baumannii LH’dE2 ampicillin-sulbactamOfl-= 53-65%, carbapenem 80-95%, fluoroquinolone 74-97%, amikacin
41-51% O| A Ct. BFHO| non-baumannii Acinetobacter #Z 2| LHdE 2 ampicillin-sulbactam 0| = 14-26%,
carbapenem 30-47%, amikacin 9-20%=, 2022'3 = 0f H|5}0 ZtZF 6-7%, 10-15%, 5-6% S7tSHRULCE (Table 2). P.
aeruginosa®| LHHE2 ceftazidimeO= 29-38%, piperacillin-tazobactamO|= 35-56%, carbapenemOf|= 34-59%,
ciprofloxacinOfl &= 45-71%2 2022'3 22|F2| L{dEL H|X5IRULCt Acinetobacter?t P. aeruginosa &+ @3 Z5F
QAHe EoF0oAM LHEEOl =ULt Stenotrophomonas maltophilia L4 &2 levofloxacin Ol & 15-20%,
cotrimoxazoleOfl= 11-17%, minocycline 0= 1-3%0| Qi Ct.

o
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Table 3. Antimicrobial susceptibility (%) of Staphylococcus and Enterococcus at different types of hospitals in Korea in 2023

Staphylococcus aureus Coagulase-neg. Staphylococcus Enterococcus faecalis Enterococcus faecium
Antimicrobial SMH GH LTCH SMH GH LTCH SMH GH LTCH SMH GH LTCH
agents (3553) | (1464) | (468) | (7033) | (2205) | (847) | (3484) | (1129) | (288) (965) (790) | (459)

S R S R S R S R S R S R S R S R S R S R S R S R
Ampicillin - - - - - - - - - - - - 19 179 1,9 1 9 91 5 9% 3 97
Penicillin G 14 86 11 89 2 98 | 11 89 9 91 1 98 94 6,8 15, 77 23 8 92 4 96 3 97
Oxacillin 52 48 | 46 54 8 92 | 41 59 | 32 68 4 96 - - - - - - - - - -
Clindamycin 71 29 | 65 35 46 54 | 70 28 ; 66 33 ; 46 52 - - - - - - - - - -
Erythromycin 67 32 | 61 38 39 61 | 57 47 | 48 51 | 36 63 - - - - - - - - - -
Tetracycline 85 15 |, 84 16 , 88 12 83 17 ; 82 18 ; 83 17 14 86 | 15 85 7 93 | 78 22 87 13 | 88 12
Tigecycline 100 0 ;100 O ;100 O (100 O ;100 O ;100 O 100 O :100 O ;100 O |100 O :100 O ;100 O
Cotrimoxazole 97 3 .97 4 .94 6| 9 10 8 12 : 84 16 - - - - - - - - - -
Ciprofloxacin 68 31 | 66 33} 14 8 | 66 31 | 59 37 | 14 82 79 20 | 63 36 | 16 83 4 95 1 98 1 99
Levofloxacin 70 30, 67 33 ) 18 82 | 64 35, 61 39, 14 85 - - - - - - - - - -
Teicoplanin 100 O ;100 O ;100 O 9% 2 ;9 2,9 3,99 1,9 1,9 2 74 25,70 30 62 37
Vancomycin 100 0 :100 O ;100 O (100 O ;100 O :100 O 100 O : 99 1 99 1| 64 36 : 62 38 : 51 49
Gentamicin 72 23 1 74 21} 42 47 | 65 17 | 64 19 | 35 39 - - - - - - - - - -
Linezolid 100 0 ;100 O !100 0 100 O ;99 1 :100 O (100 O ;100 0 ;100 O 99 <1 :100 0 ;100 O
Rifampin 9 1,9 1:9 1|94 59 7.8 16 - - - - - - - - - -
Nitrofurantoin - - - - - - - - - - - - 199 <1199 <1 98 1 7 73 6 79 6 81

Staphylococcus aureus2| oxacillin L{d & (MRSA)2 S HO| 11 T ERI0| 212} 48%2t 54%0| A1, QAHRUS
92%0O| RALCt. Clindamycin L{dE2 29-54%, cotrimoxazole {8 &2

tigecycline, linezolid Lf-d&-2 0%O|RULCt (Table 3). Coagulase &4 Staphylococcus2| =X A2 S. aureus?t
H|==8t O Lt cotrimoxazolel| LHMEE2 10-16% = = ULt Enterococcus faecalis| ampicilin LIS E2 1%
0|3t0| 2 2L}, Enterococcus faecium 91-97%7} L O| ULt Vancomycinit teicoplanin L H-&2 E. faecalist 2%
O|3tO| 2 LL, E. faecium 25-49%0| ALt. Nitrofurantoin L4 &2 E. faecalis= 1% O|SI0|A 2L}, E. faecium
73-81%0|AUCH OAEAH T LHHES 202231} CHEE H[EIRA2LE, QYR 22| E. faecium S teicoplanin

Li-4E 0| 17%, vancomycin L& 0| 7% S 75t ALt

3-6%0| ! 11, vancomycin, teicoplanin,

Spectrum of activity of zosurabalpin Za . AH|A -9

& N
R (A M =efztstA P A
Microorganism MIC (/1 S CL Seoul Clinical Laboratories

E. coli ATCC 25922 >64 <0.06 .
K. pneumoniae ATCC 700603 >64 <0.06 [ =
! g o 20244 3Y
P aeruginosa ATCC 27853 >64 05
HESH O A=
S. aureus ATCC 29213 >64 0.12 = o |_| Ol o=
C. albicans ATCC 90028 >64 >64 HEQ o, A= AET, HiE
A, baumannii ATCC 17978 <0.06 0.5 %*%‘ I_I A‘I%Ql I‘.fi‘g—?ﬁ\_, 751 7|E ‘gon_l)\l
A, baumannii ATCC 19606 0.25 1 x 2 .
SASE SC H =
A. baumannii (10 MDR isolates) 0.25(0.12-1) 64 (1-64) Chemical structure of zosurabalpin 7' = :rL SHEIE138HITZ El AS
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