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[ Abstract] With the widespread use of antimicrobial agents, the issue of microbial drug resistance has
become increasingly severe, emerging as a major global public health challenge. Worldwide, there are signifi-
cant differences in the types of drug-resistant bacteria, their epidemiological trends, and their resistance
mechanisms. This article aims to review the current global status of microbial drug resistance, with a focus on
the epidemiological trends, resistance mechanisms, and corresponding clinical treatment strategies for
common drug-resistant bacteria and fungi, in order to provide a theoretical basis for promoting the rational use
of antimicrobial agents.
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L1 ERAEMZHAK
L1 Sk
L1111 ks A

R 85 A i AR 58 o 75 11 T8 2 o PR e DL ) A
WHANE, TSBON g WG PR RS K
WAIR R GU G RG TEE R o H B 2 P 2 — ™
s B-IN Tk B i ( extended-spectrum B-lactamase,
ESBL) . HHl, ZEI0 % CA#H M T ESBL £
RURGI, ST CTX-M B2 K H ESBL F: 2347 HL5) ,
e DA 3 LA Sk FRUEE 5 760 S A6 e 9 i 245 232 (] 422 e
ESBL 19 i 47 1 B 2023 4F 4 [ 40 14 if 25 W ) 1
( China Antimicrobial Resistance Surveillance System,
CARSS) it R, KIIRA i I 5 v 7611 B =
LA RN 2R R R BAE T EE, HIL TR
FKF . KR A B 25 3 2014 4R 59. 7% %
7 2023 4R (1 48. 9%, il % S TE A 36. 9% [ =
27.7% (P 1) SR, 4Bk e 5 B AR [

# SENTRY i 24 Wil /™ ( https ://www. jmilabs. com/
sentry-surveillance-program) (¥l 7R, 2023 4FE KW
YA TR R 98 T TR A R X Sk 60 gl 4 P T 245 23R 4031 I 22
20. 7% 1 32.2% , %5 2022 4F (16.8% 1 27.5%) A
TS /1

W 2 24 ) i 2 75 T, 2023 AF CARSS it 15 &
N, KI5 B X v R 2K 24 0 1) T 24 R A T A R K
-, RKIIGERFLE 50% LA L (BT 1) 5 i 5 v B {H 180 2R
NP B B 7 RV B T 2 R 4 B Ol 210 4% i
18.4%" | MILLZF, 48Kk SENTRY $ids Ml & B A ]
R RIGYRA WX v IR S 25 ) O Tt 25 R L 18 R
e, 2o b B2 M 2019 4R 289% % & 2023
AERY 24.6% , IR VD BN 28. 6% [% 2 25.3% ;5 fili% 55
A BRI T I S 24 ) R T 25 A R e, SRRV A
2550 27% , o8 b B AR YERFAE 20% 2247

(EAR RIS, 0BT 25 R A8 S BRANF H X 2 7]
HER ZE 2R One Health Trust-ResistanceMap Vg
R, MRV S 2 R M 2 A TR 7 B L NT R R 3 UK
PR HH R I 3k T3% N T2% , TAEFF ALK 10%
AR A P 2R 2 K M R A TR A BB R R R A

70 — CRAB CRPA — CRKP — CTX/CRO-RECO — CTX/CRO-R KPN
— QN-RECO — MRSA — VREM
60F 59 59.0 g
o 56.1 56.1 56.0 56.5
: 53.7 54.3 53.4
L 53.5 52.9 : : 51.6 50.6 50.0 50.7
50 51.0 50.8 50.6 50.7 50.0
: 18.6 48.9
S 40t
g 36.9 36.5 548
g 36.0 35.8 W 33.0 324 31.9 31.1 998
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Fig. 1 Analysis of detection rates of key antimicrobial-resistant bacteria

45

CRAB ( carbapenem-resistant Acinetobacter baumannii) ; B B M S #2 AN BIFT I ; CRPA ( carbapenem-resistant Pseudomonas
aeruginosa) ; M B B M 2 2 IR BA I ; CRKP ( carbapenem-resistant Klebsiella pneumoniae ) : i ik 75 B M 28 i R 5 B (H
; CTX/CRO-R ECO ( cefotaxime/ ceftriaxone-resistant Escherichia coli) ; Tt 3k 18 fi5/3k /@ i /A K% R 4 B, CTX/CRO-R
KPN ( cefotaxime/ cefiriaxone-resistant Klebsiella pneumoniae) : T S FWME G/ 3k 761 M8 i 9 58 T5 1A ; QN-R-ECO ( quinolone-re-
sistant Escherichia coli) ; THVEVEERNZE KIHIEATE; MRSA (methicillin-resistant Staphylococcus aureus) it F 42 74 bR 4 55 (5. 4
FKE; VREM ( vancomycin-resistant Enterococcus faecium ) ; 7 2 R R ER A
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T Tt 24 A BRBUIR B3R T SR e

80% , T S5 [l Al Ty 4L 0] 73 5300 {5 Ky 15% 1 7% i ¢
B {1 T X A T 25 1 T 24 3% [ A 22 R OR b Js 2
S FIEL 7%, HAAUR 4% ; HABEZNTh
FEBTRLAF . PE LR | 36 IR AR A A Hh R 00
63% . 28% . 10% 1 47% . WAk, =A%k 40158 % ifif
24y i 98 T B 1 B AR BN B ARG HE 38R 80% , T AE H AR
WK 2 6%,

) EE'IE%?‘}?F% m%ﬂfﬁﬂéﬁﬁfﬂ 4[5%7 ( carbapenem-resistant
Klebsiella pneumoniae, CRKP) 7E{HA TAHZL (World
Health Organization, WHO) %) 2024 4F 40 H e
JERTE RSy < OCHER e RIEA . 2023 4
CARSS ##fi .7, FE I CRKP 945 th 3 M 2014 45 1
6. 4% Fps P THE 2023 4F19 10.8% 1 (1), 2pkiE
PR 52 B L FHEE e, SENTRY i 24 1 ] 1od 4
PE, TR S E AT 56 20 15 1 F T 25 3 A 2019 4F
19 8. 6% I T+ 2023 414 10. 5%, CRKP [ 2Eko i 17
R EMX 25, One Health Trust-ResistanceMap %4
R, WP W CRKP £ AR &1k 66% , #B5Wo [
FANFERF AT YA 35 B 20% ~30%"°, 17 5 EAL
N 3%, MILZT, BHBRE L RIGRAE (car-
bapenem-resistant Escherichia coli, CRE) ELNTELES
TEABRIE A ik A T HAR AR, e B R 2 A T ko
W RIS R AN 1. 7%, ZRIHEZ S
Bl 5 A% T 0.3% ., SR, 78553 [ 8 I Ep
CRE P AR AT 3% 29%, B AR 2 19, SR
R EZE S RKIEEEZ AR 225,

2023 4 CARSS it it {7, e [E A [a] s X e AR
e, TG A G AR R B 2R . AHLIX A ok
%, CRKP Hyf R Bl e (26.2%), 5
BHAE (0.6%); =AUk AR R it 25 K 38 A i 10
1 R B e PRC F IR X (57.8% ), MR O s 4
HIRARIX (42.4%) ; =Mk AT R 251 R e 7
AR R R LA B s (43.3%), TRITRA
RXFIFEE BAL (398 9.9%) , 16 NS4 Jr i,
JUEE B B 1) = ARk 60 T 2R T 24 i 98 e 36 A1 T A 1 6
(36.4%) g THM=RERE (29.0%) M HKERE
(21.0%) o R, 1CU o DLTiH 24 7 1 5 th 383 3l ey
FHAREX, Hr CRKP 7E ICU (#3421, 7%"
L2 ARkl =

15 NI H (Acinetobacter baumannii) FH 4§
BRI ( Pseudomonas aeruginosa) &I R LAY IR
R PIVEAT B, TS EEMERRER  HT
i A7 2 B 251, IR RPURGGRIF IR TE R
PRk, o, BRE B MR 2GS R E (carbap-

enem-resistant Acinetobacter baumannii, CRAB) BN
JERYL U L 2 TR B G il 42 1) T 206 JRL R . CRASS
et o, FRE CRAB 1A 4 WAL T8 K
2014 4E 1) 57% /NIEFE 2023 4R 55.5% (F 1)
[} %g%%ﬁﬁﬁ%ﬁﬁ(iﬂﬁﬁ (carbapenem-resistant
Pseudomonas aeruginosa, CRPA) K i 2R | 52 Y 5 42
TR | 2014 4R 25.6% T [ & 2023 4E
16.3% (K1),

SEROWE I PR b R e 2 LY T 2 AR Ak,
SENTRY [itf 24 s 0 X 4540 Bt s, A 3R 2 R Bl 17 %oF
EBIER . S A fbiE FIIR DT VD B AT 25 R Y R
W, ZMIAN 2019 4EHY 63. 1% . 62.5% Fl 65.4% F %
%2023 4E1Y 48.2% . 48.8% 1 50. 2% 4 43 AR A i
P38 BT R R T D R B T 25 R N 16% A
18. 9% .3 T B2 2023 4EAY 13.8% F1 11. 9%, H:Xf
S AR IE 1) T 24 38 ) A PR B ARUE

CRAB FI CRPA [ H 38 7E 5 N P 4 47 76 W S 1
WX 225 FE N EUE s, CRAB K H R B i j
B (74.2%) , BCRHEEE (28.7%); CRPA il
I AL T (24.7%) , B AR T 2 AR B X
(5.7%) . TEEFRIEREIP, CRAB 7882 PG RS H R mk
97%, TiiAE AN 1%, TEH5 A p I AEEM E AT
10%; CRPA FEMRE Btk th % 53%, 3 B R1TPE22 )
SRR 19F1 4%, R H & AHBIX ) S
1.2 SR

i B AR PR P (0 8 A BR A ( methicillin-resistant
Staphylococcus aureus, MRSA) FlJT 1 8 2 iiif 24 Jig Bk
s ( vancomycin-resistant Enterococci, VRE) EIGIFSEA
Pl e P 2 5, 45 I R VR YT A R DU AR, 7E
2024 EWHO KA 40 T O e I g i, 3 1
Wk “EEMRG IR 2023 4F CARSS
s, FRE MRSA MK 1R AF R RS T, M
2014 4F1Y 36. 0% F 52 2023 4510 29. 1%, SR, i
B FR 24 BRI R TR TR 245 232 DU DA 2020 4F 1 1. 0%
EEFE 2023 EM2.9% (KF 1), &ML A
G M DX 22 5 AN AR AR TS 25 %6 A 2022 4R 1Y
0.7% 2 Jil I+ 2 2023 4F 19 16.2%, T 4t 5 i A
8.3% T+ % 13. 7% ,

FEAERVEE Y, MRSA FI VRE B AT ¥ 5 AE 7
MR 2E S SENTRY i 24 We il I 54l 7, T3y
B F M 25 DRI ER A 19 4 BRI 245 % )\ 2019 4F 1) 40. 4%
R 25 2023 4R 36. 7%, BARE P FREEE, KK
BT & 25 4 it 25 W5 0 ) ( European Antimicrobial
Resistance Surveillance Network, EARS-Net) 2023 4E#t
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HER, H 2019 ELOK, KR MRSA (4G H R FE4E
TRE, M 2019 4E) 18. 2% % %= 15. 8% ; [alit 7 5
R 253 MR B RS R A 2022 411 20. 6% /M
%2 19.8%'% . AP, One Health Trust-Resistance Map
Hdm i R, 22 MRSA K2Rk 45% , B E g
PEAF R 24% , P22 RS AR 2 2% ;i S 9 b X
Hr, EEE MRSA K 355k 68%, #hE R 49%, 71
R R 25 R B BR TR R R A A (68%) ,
BN 28% , WGP AR 1%, Wil &1
X I TRATRRAE
1.2 ERHAEMZYH
1L.2.1  B-INBEREHEGA ST 24

PR R 25 LB E 4, EESE A
A FPRTUGY B-P IR B R K i LA R . LU AT IR
M, & ESBL BERRLL CTX-M B8 3 Hd kg
FHZ N CTX-M-14 A1 i Jili % ¥ 76 171 1 W L CTX-
M-15 86 5, SHV BUEAR . EAMILL CTX-M-1,
CTX-M-2. CTX-M-15 R w7,
1.2.2 B 8RN T 1 25

FKE CRE (it 25 L 32 2 i Bk 75 25 0 B =
W OULAE R 4 45 KPC, NDM Al OXA-48 %5, fiti & 7é 5
A H 2L KPC RS £, JoH & KPC-2 Fl KPC-3
R SR 70%; ORI R A w Y, NDM AU il
W) 5 3 HAE, LA NDM-1 #1 NDM- 5 %45 R 3 Lt
BN B LE B CRE B8 R ) Bk 7 85 5 il 5 D9 20 A 77
FERFEZES, R IS AR KPC-2 (K
KN T70.3%), Ho 87%KIE Tl 5 s FH AT ; A
KW w P 2L NDM-5 h £ (67.4%) . 1£)L3EH
#Hh, NDM-5 (32.9%) 5 KPC-2 (35.1%) M
MG, WO EE R PRP LA, s, JLE MR
FHRAR A 13.3% 445 0XA-232 3, ZHEH7E
SRR LR S e 2 S R B S () A I T A
CRE JEYe B 7 5 075 B 3 DR A0 A B0 A7 00 4 R AE A7
TERE X, FERIKWE N, EKE CRE L KPC-3 24
FEFATRG], BV MK LA NDM BUh 32 AR AR
A3 R b DX U] HE B OXA-48 B Rk AT, 7EdkE R T
H1, CRPA (it 25 WL 2406 IMP B VIM 43 )
B-NEEALHEF ( metallo-p-lactamase, MBL) S54MIEZRT
MFEIFER, e Em 253 A); 17 CRAB 763K i
90% [ KR OXA-23 BT &g |
1.2.3 T 253N B8 554

FET 25 3 PR 0 K P e B il R o, B B 2R
DA R 2 S U R 255 2 R b 141 245 490 1 it 24 32 [R T
o He A M R 5 AT 8 B35t 4% JC A E AN [ TR bR L 2
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AFIEFZ [ R %, R EFROL P, FER
105 B A e E 1 5 4 mer 5 DR J50ORE A I IR
R Rz A R AL, ORI S AT BT 2
K #% TMexCD1-TOprJ1 . 7€ 2 Ff 5 2% B % 18 9k 46
W, B AT S AMIEZ 2, SEGH R U R
FAE NI Z T 250 A i 2
1.2.4 M 25 HIL ) B k- R b 22 S

200 AT T 245 14 7 4 TRV PRl PN A7 7 0 35 O L ol S
N 2RI RN R S (s A = S o < . |
MRSA R, i 245 B i) = S0 T B mecA K J
MR AN 5 B R 455 81 PBP2a, FEB-INEEI
RAYVERRLAISE . FEIRIE, MRSA R 25 4L L)
mecA K& [Ny 3, 10 AE BR 92 Hb X R mecA Ab, A5
mecC ZE S ARIARIE , (A ERERE, T EER IR
T MRSA HYIAT 5 BE T R € & 2 I W AR5, STS9 A
BT ST239 BN T B RAT R, X — s
FHE IR S IR TS 24 Wi D0 R B e Al O B
B DR 2 2 R R S G R T 2 B AR S S AR
VRE J5 1, FRERATHE AR LL vanA B 3 (5 L
it 89%) , i KK 35 1 DX W [] B i 47 vanA il vanB Y
E@iﬁ%”ﬂzﬂ]jt%%ﬂﬁg, vanB AU 5 LY F T
30% ., X FhHBIE A 22 5 T RE S A P BT 25 W O 1l
FHECRA 5, T AL 44 0 T A0 M 2 S5 ol R
PURGLIRYT G H £ IR PR, Pk, AEit—
A TINGER AR G AR 2 PRI | DA 25 B, O
SR BB BT R 25 W) I K 5l PRIV
1.3 HERTRE

I ARG A 2 W) iR T B 2, BRA IR
R AR A K 2 b i 24 M D KSR i T RE B4
JEUG, SR 25 R BRI 25 . 29t
55258 J12%/ 25502 ( pharmacokinetics/ pharmaco-
dynamics, PK/PD) J50], #ff{f 25 W) g A a5 3] ik gk e
L, ELIATPRICR BRI, ARSI 2 K 2
RIG, BB X HARIRTT, IR S 245 s
R AYHELB BN SEF I E IR SRS EA
TR R AT
L300 7l B-PN M A AT i H A0 B (ex-
tended-spectrum beta-lactamase-producing Enterobacte-
rales, ESBL-E) J&it

BEXT ESBL-E J&3Y, U1 24 1y e AR 4 R gL ™
HRRE AL R E . XA R
e R G AT R T B- P T M 215/t 410 ) 590 2 45 i R
BRI AR AN R 2 &
E RGN Se e Bl I 2R 20y, RIERRE, %



T Tt 24 A BRBUIR B3R T SR e

W R 2y, DI HER T 25600577, (X258
TG BRI T T TR RGURRYS . AW 2R T 24
IR, HNR RS, A R R T,
S AT 25 A U B ER ZONE T IR
PR R GURG, ; W R Rk, ST
OB TR TS T IR g

1.3.2 CRE &%

CRE JEYL 1R 7 e T 25 B 5 21 1 Y b i A7 9
R EA AT B R T 2 AR B AT (AN
KPC 5 OXA-48) MRk, & 1k A fbne-frde e
] 3 FH e 5% - ok L T 7 4 i T T R O 4
2% FH Sk A b w2k 38 86 A il R 3R T R
WD 2R BARXT CRE RO 25 3R AR, (HENY
5 HABZG W ARG RI T AL, JR97 P ls & U1 2h
AE, FhERER AT REA F A BN R s
T CRE 51 ARSI AR R e, (ELIA i 259 BE A1
AHERE T IR SO AR 28 R GRSy s IRPIFR R AR
HEXF CRE MIHTEIG AL TR AR &, HL il 20 20k B
Wi, ST R, W R MRS R
HWS HASUR YIRS, T R YA
G M T CRE J& YR YT, A0 Y f5 AR ik B
( minimum inhibitory concentration, MIC) <4 mg/L A,
ALIE N AR 2R | AR TR TR T AL, JREK
& HABZYIRIT
1.3.3  CRPA J&ij

XF CRPA JRGL MR T7, A XS B- N L K
LU, AT HE IR RS R I R] b e R
FEAF TR B-P9 e 28 52 J5 il 300 (A Sk 7 At g -
YEH | oA LA T I e -V D b T
KW KAEY ) EAERGHERIK GRS TR,
WG 1A B-INBEM R W), IRGHRNT R, £
R, BER. AW RS EgyY, =4
WA 7 RS2 TH P RO IEZ2 M 24
1.3.4 CRAB &k

CRAB BT A5G R | BB ™
R L SR I A RS RS A TR W
SRS H RLE A5 (kR -EF LA &
NPUM-EFAE) | ZRER . WIRRATAEY (B
FRNIIRE) ML, BEAMEIEENSS . EIE T
FME ML (2 MIC<4 mg/L I, ATHE N5 & 5F
TERFTERE]) FEATIRYY, HorP &R A K H A A 5
AT CRAB iAY7 I HERER IR E (6.0~9.0) ¢/d,
= [ R YL 22 (Infectious Diseases Society of America,

IDSA) i B HEAEE & UL HH-J3E 3% L 3H I 5 75 % i 28

YE CRAB M IE S, KEF BAFE KA AR
MEFEHBEA ZHE R B, KR, BNH R
o AIFERS ) Sk AR IR - L A RSN XS BT T
RO PRI E M, FERUSEOL T R VAR
H, BREIFGAKARIT CRAB B HEEREZ —, K
% % CRAB S/ H A0 RSN R G 1, 5 E A
IDSA FANTE HA BT R 25 MR 9T R W, H 24k 4h 24
B IE S A RSB, WA A BRI A
i1 FH 22 26 TR 22 28 245 0 10 ] 7 285 0 W T g, AT
B AR UL
1.3.5 MRSA JBx

MRSA J& YL 136 7 75 AR 48 B e i fr . 1% ™ &
FERE R AYUHE 25 PK/PD 45 e BRPL R 254,
MEasEn R R, BEH T, PR, A
BRY, WP ERENIE) 2, &2 8dE i
N —& 2, AFREEILBAENE ST LT
P BT 5 T o B R AT AN S, (A i
WA RE, T 40T 7m0 DU 35 204 3L
M2 B 5 ) 4 s fhe 3 T AR B B bk A 4 2 Uk
e, TE 2016 4F IDSA BEBE AR 45 1 il 58 K2 F W L AH 5
MR Agma, HHEFFR S H &R M, MRSA
LR T T o 8 R SGAFE R R, 1RIT I N
[ B 42 o) D ek (ARSI ), IR T
A R AR R 25 B, LAY RO R
BEPERUR
1.3.6 VRE gt

JAYT VRE YL Bk A R MR BOA R R . AW
MRS TEAR (MIC<64 mg/L) MR KEZR (MIC<
500 mg/L) HURR, TT kA OR R AR VAR G A g
B ZRWGYY , BT T vanB BUEUSAR 5
ARG, PR PR B T A R 2 | WK %
PR BRI & ) 2% e e YR T . X T 2 E T 25 VRE B
ARG Z R R SRR AW, HERHE N
SR AR R TR

2 EREEWMZAIRKIET R

2.1 EREEMHIRK
2.1.1  &BRiH 25 HR

ITAESK, BHE AR RS Z | RAMEE T
VRS IV VA B il U 25 W0 ) i (1, RZR M I
wE (invasive fungal disease, IFD) Y & 9 R AE A BR
WHEIANE ETHES HRAG, 2B IFD K0 A
B 650 i1, VARIFETH Bk 68% 1, H UL
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BT 25 56t 2 P TS S, HARME i IX 28 5 20
TERERIE N, B R 8 X 9 R W R 75 4 i 24 1) 3
T P AR T R ER B (253 0~48%)
WM RBKEE AR (2% R 0~33%) | #
WK (253K 0~42%) T M H & TRE ™,
ZHWF ST TN, FAHT R R X R B e 11 T 24 2% 24 Sy
0~18%, {HIT 10 4EHK T T 3~4 %512 (155
TR, BARER XTI PR B B 24 4 ok 2
WY, — A 67 TR 5T A 25 A8 0 i
7, HOOE UM R T 25 R R 3k 91% , XPERE R B
RIATF . KA I R BT JE 5 v 14 TRt 24 2R 43 )
12% (5% ~85% ) . 12% (0.2% ~23.6%) . 0.8% Fl
119%™, MRS, SHREEXMMARERLY
R 245 475 5 Sk /0 LT D v Al o
R R AR R P 22 R 2% (9.6% ~
100%) , HHETEEKCH20 24 EZR S B0 it
AR A O R B R 2K 2 o R
&, ZIRFIE R, B X e it 24 % A A ) o
T 225 P FF 100% U sLah, HE il 2 5t
iR R B R R (B R 96. 6% ~
100% ) 1 (EWPEE X B B 25 £ % 0 F H AL &
Fho(HihE, i E MR
2.1.2 FREMm 25 IR

Hh [ B2 B 4= 28 P LT E DU ) ( China Hospital
Invasive Fungal Disease Surveillance Network, CHIF-
NET) 2015—2017 4F W5 i &b R >0, 3% A2k
PRI AR 3 B BRTRR T, P AR B 30 T A o 2 T
Xt IR 2 Wy i 24 2R R B A R R < 6%, Ho i
T B TR T 960 BHE I8 AR ST R MRS 2 R AR (4r A
21. 4%H1 10. 0% ) 5 TR EBR 0T FUFERRRIAR 37 ek 1Y)
BURR Y WAL K 63. 5% F1 49.2% , H. 26. 5% W) H bR AT
FEMERAE SR 24, (HASTE R AU, 2010—2018 4F #iy
AR T 6T SRR W Y T 2 RN 5.7% B EF bR
31.8% %5 S ARBR G JRUBE e (1 i} 25 3R Ry 10. 2% 5
1M 949 LA - 1) v 22 2B DA X B3 90 R s 91 1 s 21 245 )
MR UR SO B AE R AR R HEER B
Xt 3 T 7 R 43 B A R AR R, AR AR
T FE T 25 24 SR T 4% F1 2%, 76 M85 T 25 4 )y
M, —3 2 do0 B 5 R, 2017—2020 4 3 [
75 R A it X S BRI ST R ) B A A3 Sy
92%H193.3% " —WrE R, 7eTk E 390 AR
HEE dh, X =Mk 258 MIC>2 mg/L (1) B bk AL 5
3.39%") ) SXEERLIAHR H AR I R 205 A% A 2
Xt = RS2 AT DR R v b
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2.2 EREERMAE
2.2.1 MKz

W T LR S IR ke, B RN
HERE YA RSB L | Egllp 5
[ REA: )5 R AR B | AR S e A Wy e
W FERTRE R, AMER RS EEH ATP 455 &
(ATP-binding cassette, ABC) HEEA (W Cdrlp #1
Cdr2p) M EEEFEZEEAMEK (major facilitator
superfamily, MFS) ¥%izfEF (41 Mdrlp) /&, X4
FR I B 2R A 55 I PR e S i 245 2 VDA OG- ZEALAIL )
WAALE T, Blang th & f i h 2 1 iy ABC iz
A CdrlB EIESL SR 2

Ergll 21 (Ergllp) 1E e 259 1) 4F H 50
R, HgmiIE N ERGI1 MRS RT 54 (A S U,
NI REAR 2 S s A 25 G SR R T 5 T TR Y o B
FARMFH Exgl 1p WP T i, 3 10 435 22 0 22 £ S
B A=) G GG B, A AT A %o nee S 25 0 ) B, X
— bR R R R A SRR AR I Upe2p & AE DI RE SR
4 (gain-of-function, GOF) Z&4AFrik &,

A X W2 2 ) B R 2 IR T T . — 2
e 23 B P R 2 M 2 iR T S B TR
RO adE; ZRAEHHERAMAMF, Rl
2 T A AR T A 5 0l T 2 AR 5
WS A IR TR ) 2 8 T 75 o A R T I 14 PP R
fitp A SE A CYPS1A RAZRAE, DI SE I 22 £ 5 B
B, R LAY € R i a5 TR34/198H Hil TR46/
Y121F/T289A, B CYPSIA Z&7AEHN, KAk 259134
JTIOTT 5] R B2 B L R RS R A 8 5 g A 5 1A
HMG1 RA S | B2 A B A s A2 v i O i
Bkt
2.2.2 BAWERAY)

TR RIS 25 I Tt 20 32 25 FKS Jk R 3R
XRARFOG, XERARS T3 B-(1,3)-D-H MG
JSLREEXT 2T SRR T T R, TER R R 2R B S BR T
FKS1 785 LT FUS BRI . 0 Sk, e Rk
BRDGH S BRBE, 1 FKS2 2848 WAL WL T )6 1 & 2k
B B FKS JEFEAR B g8 Ah i s s R
F I 2875 b, ] R 5 MR P R A 20 A i A
JE, MR FSK1 JERFA & A S678P 5 E671Q %
AR WS R I A O MR thah, PO
ATP Az B A= W) P B 4 | COQ5 AT RES 5 R
W25 25 DL T B
2.2.3  S-FumEng (5-fluorocytosine, 5-FC)

S5-FC (AR 24 1 3 5 -5 = b 5 Bl il — it g e
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AW ( cytosine deaminase, FCY1) | B s g S
(cytosine permease, FCY2) Bl bR H B iR 2 b4 5% 7% il
(uridine phosphorylase, FUR1) H AT — % 65 3 [A Y 5
AR B 5, CAE 5-FC TR 25 1 SR T8 I R 20 25 bk
rhdssE ) FURL, FCYL A1 FCY2 BB 1R R) L g7
X LR S ] U I D RE AR A M R Ik
T R ALK 245 0 SRR 5
2.2.4 WtEERB

PITERE R B TR 25 HL ] 32 2 5 0 7 40 i st v 22
ey ] Pt i DD B A RO A G, X Al s 1
R SR AR ZE G RE ST, MAh, AL 404
PR 3G 5 | A W I B A B 0 L RE R (A
JUT TRAE SRS [ RI2E b 5 B 2 AR O
2.3 HUERTTREE
2.3.1 SETRRIMAE

I A M B B 1 TR R S 2 A D S R T
MAE A —ZRIATT e E . X T 8012 U0 L 141 25 W) i
2 IRIT R MEUR T 32 80 B R 2GR, 2l
HiE PR K B i§B{A (liposomal amphotericin B,
LAmB) HEATIRI7 0. TEWIBREFD . HA5 25 BLEE T
G575 TR Y MR A T S R SR IR AR DL RS, AT AE
R BT R A Ry MR 25 W AT 1 IRT SR
PAYRS/E Bt prias N I NS N N LB S P29 e
PRI BT 1 S BRI TR, R R H 4R 77
YIE N
2.3.2 WRABEIRIER

2 B R HAB T FCTR 25 7 AR T 2 PR, RS
P LAmB A FE IR & 2R s 1 ARy r 2
2.3.3  BREREAHH

LAmB 1515 J5U 0 8 I 2 160 W oK i 1 ik 2 2
HUPE RS BR B 10 1 e 8 IR YT T 3R o A A TR TR ML i
2y, EUGERETRITTAY (MEKE4H), IR
AP TERR B 8RR i LAmB BEA RURMENE ; Withss
R B o LAmB W] T UL sl 4EF11A T B B, ARAE 25
TR XA RRZ MM 25 bk, Tk AR S
FREms | Qb Ems | SEVbREms AR R BEA TR YT . TE
ARG R B o LAmB (IIE T, %8R
TR WK A o AR e SRRV R R T T
2.3.4  hER

(1) MR E BRI %M (invasive as-
pergillosis, TA) B, HEZEREAR 7 FRWMEESEVD B R Ry
—LRIRTT LY . A BEADl = 2 R, R e R
LAmB VEAVIR B HOATT AT 3 2 H Al ek
259 X LAmB B TCR TS, a7 % g A v e ms s

BRAWRELGYATHBORIT . (2) LG ERMH
ZHRA A WS, RS RS Ry — LRI R %
JEM 25 3, R ) LAmB A 2007 &
(3) ICU B R AR AR EN i B i, AR ST ek
YER—Z3RY7, LAmB AIfES RS, BREH R 2R
P THROR YT, RIS RIS T 255K
(4) MRt 2 1 — ZeR 7 HEAE 1 IRAR <7 R ik 5
DR, 5 R B 25 BRI, T OHBR i R
KRR B kAR MU, (5) PR
P 2 g0 th B HE7E LUK ST BB AR it 7 7 % .
IYFROR AL B H TOE T 2, AW MR R B
HATRARIATT Y
2.3.5 BEIHBGHIT

U P A 25 W7 RO TSR T 2 A
RIS, W% ISR, AR . 4
IR R P PE R R B JE BTl R s P& & B i
FHRFREL  (amphotericin B deoxycholate, AmBD) ,
FPROR B A B D RERL T 55 ™ B/ A ] Wi RSN
I, AT O S R e e O o R0 T e e o R
Jois R s IR B AR IR YT R IS VD e 5
VDR PR RO B S BE™ E AN TR [
P PERE R B ARBTHIE AmBD; HHIRIAYT R
F AmBD Ff- 5 3™ g/ AN Al 3O RO, A]
LAmB , SCVDRREMESIA D Heme

3 MG

ACRGE T HATHE Y 2 1 2 ERBUR, &
A3 R 8 LT 24 A0 5 BT A T S R . R
LGB B ARG 7 SRS e TT R, BB T DL 24 2
W50, JT Bk A, At £
2R B [ O SR, o 3 IO S L T R 25
s 25 Pk WA R B A IMAERI T I R A K
HVTA R G B i, LRI NI H g R Y
Wit 256

EEBREK: HEH R 77 L at 25 IR BS T ok
ARG, IR A TE ILAE IR B L T Rk

RS
RBEMBE: PRA MM B AR AL B R

& £ X W

(1] AT A0 PAT 24 0 0 090, 2023 4 4> [ 41 5 it 24 W 100 412 45

Vol.16 No. 5 1079



tfBE &

[10]

(%) [EB/OL]. (2024-11-18)[2025-07-20]. ht-
tps ://www.carss.cn/ Report/Details? ald=978.

China Antimicrobial Resistance Surveillance System. 2023
National bacterial resistance monitoring report ( brief ver-
sion) [EB/OL]. (2024-11-18) [2025-07-20]. https.//
www.carss.cn/ Report/Details? ald=978.

JMI  Laboratories. SENTRY
program [ EB/OL]. [ 2025-08-16]. https://www.jmilabs.
com/ sentry-surveillance-program/.

ResistanceMap [ EB/OL]. [2025-07-20]. https://resis-

tancemap.onehealthtrust.org/.

antimicrobial  surveillance

WHO. WHO bacterial priority pathogens list, 2024.
bacterial pathogens of public health importance to guide re-
search, development and strategies to prevent and control
antimicrobial resistance | M ]. Geneva: World Health Or-
ganization, 2024.
European  Antimicrobial ~Resistance Collaborators. The
burden of bacterial antimicrobial resistance in the WHO Eu-
ropean region in 2019: a cross-country systematic analysis
[J]. Lancet Public Health, 2022, 7 (11); e897-e913.
European Centre for Disease Prevention and Control. Antimi-
crobial resistance in the EU/EEA (EARS-Net) -annual epi-
demiological report 2023 [R]. Stockholm: ECDC, 2024.
Yu K'Y, Huang Z Z, Xiao Y, et al. Global spread charac-
teristics of CTX-M-type extended-spectrum (-lactamases: a
genomic epidemiology analysis [ J].
2024, 73: 101036.

e 7 A T 25 I P T R R I R S PR e 3t
WG, FEESHF MBI Z 2, |
PP A IR S 2 5 7 L b 2 B 2. P i
W 25 AT R R IR 2 S PR L K IR (1],
B AR, 2021, 101 (36) : 2850-2860.

Expert Consensus Writing Group on Diagnosis, Treatment,

Drug Resist Updat,

and Prevention of Carbapenem Resistant Enterobacteriaceae
Bacterial Infections in China, Infectious Disease Professional
Committee of China Medical Education Association, Profes-
sional Committee on Bacterial Infection and Drug Resistance
Prevention and Control of the Chinese Medical Association.
Expert consensus on the diagnosis, treatment, and
prevention of carbapenem resistant Enterobacteriaceae bacte-
rial infections in China [J]. Natl Med J China, 2021, 101
(36) : 2850-2860.

Han R R, Shi Q Y, Wu S, et al. Dissemination of carbap-
enemases (KPC, NDM, OXA-48, IMP, and VIM) among
carbapenem-resistant Enterobacteriaceae isolated from adult
and children patients in China [J]. Front Cell Infect Micro-
biol, 2020, 10, 314.
Castanheira M, Mendes Gales

R E, A C. Global

1080 September, 2025

[11]

[12]

[14]

[17]

(18]

epidemiology and mechanisms of resistance of Acinetobacter
baumannii-calcoaceticus complex [ J]. Clin Infect Dis,
2023, 76 (S2): S166-S178.

Zhou W X, Jin Y, Chen P, et al. Reshaping the battlefield .
a decade of clonal wars among Staphylococcus aureus in
China [J]. Drug Resist Updat, 2025, 78 101178.

L, RS, AT R IR B Ik I G AT
1 H ARG g & <R (2025) [J/0L]. B
PE2 35, 1- 18 2025- 09- 20 ]. hitps://link. enki. net/
urlid/11.5882.r.20250702.1432.004.

Zhuo C, Xu Y C, Yu Y S. Expert consensus on clinical
management strategies for infections caused by extended-
spectrum B-lactamase-producing Enterobacterales ( 2025 )
[J/OL]. Med J PUMCH ; 1-18[2025-09-20]. https://link.
cenki.net/urlid/11.5882.r.20250702.1432.004.

Zeng M, Xia J, Zong Z Y, et al. Guidelines for the diagno-

sis, treatment, prevention and control of infections caused by

carbapenem-resistant gram-negative bacilli [J]. J Microbiol
Immunol Infect, 2023, 56 (4). 653-671.

WRIGEe, (et "B v . i s HY L AT A Tt 24 s 1
felanyr ik [J]. dEHUAE R, 2022, 47 (6):
543-549.

Chen M L, He X J, Jian L Y. Antimicrobial resistance and
therapeutic progress of Pseudomonas aeruginosa [J]. Chin J
Antibiot, 2022, 47 (6) . 543-549.

Tamma P D, Heil E L, Justo J A, et al. Infectious Diseases
Society of America 2024 guidance on the treatment of antimi-
crobial-resistant gram-negative infections [ J/OL ]. Clin
Infect Dis, 2024 ciae403[ 2025-07-20]. https://doi.org/
10.1093/cid/ ciae403.

EWIBE. Tz 282 PV R A SE R 2 T BURR
7 Rl P RIGR [1]. RS
Pk, 2017, 17 (1) 82-92.

Wang M G. Laboratory diagnosis, clinical management and
infection control of the infections caused by extensively drug-
resistant Gram-negative bacilli; a Chinese
statement [ J]. Chin J Infect Chemother, 2017, 17 (1):
82-92.

Liu C, Bayer A, Cosgrove S E, et al. Clinical practice

consensus

guidelines by the infectious diseases society of america for
the treatment of methicillin-resistant staphylococcus aureus
infections in adults and children [J]. Clinical infectious dis-
eases, 2011, 52 (3): el8-e55.

TR REREPR S X R . MR
BRI IR LRI [T]. RS a0 A PR 24
B (HT), 2010, 4 (2): 224-231.

Expert Committee on Prevention and Treatment of Vancomy-

cin Resistant Enterococcus Infection. Experts consensus on



T Tt 24 A BRBUIR B3R T SR e

[27]

prevention and treatment of vancomycin resistant enterococci
infection [J]. Chin J Exp Clin Infect Dis ( Electron Ed),
2010, 4 (2): 224-231.

Denning D W. Global incidence and mortality of severe
fungal disease [J]. Lancet Infect Dis, 2024, 24 (7);:
e428-e438.

Lass-Florl C, Kanj S'S, Govender N P, et al. Invasive can-
didiasis [J]. Nat Rev Dis Primers, 2024, 10 (1) 20.
Beardsley J, Kim HY, Dao A, et al. Candida glabrata ( Na-
kaseomyces glabrata) ; a systematic review of clinical and
microbiological data from 2011 to 2021 to inform the World
Health Organization Fungal Priority Pathogens List [ ] ].
Med Mycol, 2024, 62 (6):
Asogan M, Kim H'Y, Kidd S, et al. Candida parapsilosis: a
systematic review to inform the World Health Organization
fungal priority pathogens list [ J]. Med Mycol, 2024, 62
(6) : myad131.

Keighley C, Kim H Y, Kidd S, et al. Candida tropicalis-a

myae041.

systematic review to inform the World Health Organization of

a fungal priority pathogens list [ J]. Med Mycol, 2024, 62
(6) : myae040.

Mallick D C, Kaushik N, Goyal L, et al. A comprehensive
review of candidemia and invasive candidiasis in adults:
focus on the emerging multidrug-resistant fungus Candida
auris [ J]. Diseases, 2025, 13 (4): 93.

Eix E F, Nett J] E. Candida auris: Epidemiology and Anti-
fungal Strategy [ J]. Annu Rev Med, 2025, 76 (1);:
57-67.

Morrissey C O, Kim H Y, Duong T M N, et al. Aspergillus
fumigatus-a systematic review to inform the World Health Or-
ganization priority list of fungal pathogens [J]. Med Mycol,
2024, 62 (6) : myadl29.

Djenontin E, Lavergne R A, Morio F, et al. Antifungal re-
sistance in non-fumigatus Aspergillus species [J]. Mycoses,
2025, 68 (4) . €70051.

De Francesco M A. Drug-resistant Aspergillus spp.: a litera-
ture review of its resistance mechanisms and its prevalence in
Europe [J]. Pathogens, 2023, 12 (11): 1305.

Xiao M, Chen S C, Kong F, et al. Distribution and Antifun-
gal Susceptibility of Candida Species Causing Candidemia in
China; An Update From the CHIF-NET Study [J]. J Infect
Dis, 2020, 221 (Supplement_ 2) . S139-S147.

Wang Y, Fan X, Wang H, et al. Continual decline in azole
susceptibility rates in Candida tropicalis over a 9-Year period
in China [J]. Front Microbiol, 2021, 12 702839.

(i -

Jing R, Morrissey I, Xiao M, et al. In vitro Activity of Isa-
vuconazole and Comparators Against Clinical Isolates of
Molds from a Multicenter Study in China [ J]. Infect Drug
Resist, 2022, 15; 2101-2113.

Li Y, Wang H, Zhao Y, et al. Antifungal susceptibility of
clinical isolates of 25 genetically confirmed Aspergillus
species collected from Taiwan and Mainland China [J]. J
Microbiol Immunol Infect, 2020, 53 (1) 125-132.

Li Y X, Hind C, Furner-Pardoe ], et al. Understanding the
mechanisms of resistance to azole antifungals in Candida spe-
cies [J]. JAC Antimicrob Resist, 2025, 7 (3): dlaf106.
Lockhart S R, Chowdhary A, Gold J] A W. The rapid emer-
gence of antifungal-resistant human-pathogenic fungi [ J].
Nat Rev Microbiol, 2023, 21 (12). 818-832.

Czajka KM, Venkataraman K, Brabant-Kirwan D, et al.
Molecular mechanisms associated with antifungal resistance
in pathogenic Candida species [ J]. Cells, 2023, 12
(22): 2655.

Cornely O A, Sprute R, Bassetti M, et al. Global guideline
for the diagnosis and management of candidiasis; an
initiative of the ECMM in cooperation with ISHAM and ASM
[J]. Lancet Infect Dis, 2025, 25 (5): e280-¢293.

Chang C C, Harrison T S, Bicanic T A, et al. Global
guideline for the diagnosis and management of cryptococ-
ECMM and ISHAM in
cooperation with the ASM [ J]. Lancet Infect Dis, 2024,
24 (8): e495-e512.

Garcia-Vidal C, Alastruey-lzquierdo A, Aguilar-Guisado M,

et al. Executive summary of clinical practice guideline for the

cosis: an initiative of the

management of invasive diseases caused by Aspergillus:
2018 update by the GEMICOMED-SEIMC/REIPT []]. En-
ferm Infecc Microbiol Clin ( Engl Ed), 2019, 37 (8):
535-541.

HEESEF DS ERR L ZE RS, PEEER LK
T AR, o E B &KL T & KR (2022)
[J]. AR, 2023, 62 (6) : 597-605.

Medical Mycology Society of Chinese Medicine and
Education Association, Chinese Mucormycosis Expert Con-
sensus  Group. Expert consensus on diagnosis and
management of mucormycosis in China [ J]. Chin J Intern

Med, 2023, 62 (6): 597-605.

2025-07-21 %M. 2025-09-19 7EZk. 2025-09-28)
(AU, FE0)

Vol.16 No. 5 1081



