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Abstract ; Cefiderocol is a novel catechol-iron carrier cephalosporin, which has the potential to treat a varie-
ty of bacterial infections, such as Pseudomonas aeruginosa, Acinetobacter baumannii and Stenotrophomonas
maltophilia. Although the drug has not yet been marketed in China,there have been literature reports of drug-
resistant strains of cefiderocol. This article reviews the characteristics and antimicrobial actions of cefiderocol,
the resistance current situation of clinical common pathogens to it, transferrin gene mutations, 3-lactamases
and PBP mutations. However, there are relatively few reports in China on the resistance mechanisms of
cefiderocol, so further research is needed to gain a deeper understanding of its resistance mechanisms.
transferrin; B-lactamases; PBP mutation

Key words: cefiderocol; drug resistance;

PUR YA Il ARG R B Tz L T 250 e A 00l 2019 4F I 2020 4F 24T 56 [ B Al 25 dh A

SROFIVRR 74 % s 2 it 245 s KT B (CRED 9 800 th A7 T 34
- 3AIF B CRE SR A R TR NR £ 25
BRI 25 BT A B- PR A / B PR T o 0 o e 0B S P 25
83X 86 B 1 25 W AR R B R R IR T O i BT
25500, G0 S A0 At I /BT 2 13 (CAZ/AVD ST B 26 B-1
T P T 051 A i 2 FEL 4 J 3 DAY Bk i g (NDIVD) | |35 1
A7 BRSSOk AE Sk A0 b JR 7E AR SD X 2 B
B R AT TS M LS 22 E 2 0 AT AR
R TR o 0 g A1 B T T 2 S ST T A o R
WO FEIRE L SR AR R BT L H B A SOk AR
8 LW 2 R AR L AR SCER IR T Sk A R A N AR
iiit 24 175 0 A 25 ML
1 B\ RAFESEREER

S 76 1l R S — P B R 8 LS B -k 2R AR Sk F R 2

FRJR (FDA) 1R 25 5 45 B 5y A 4tk o . Sk 78 3 JR 19
Pl g (B 1) C-7 LI BE R L T 48 3 T R 3 L %
FLPIASBE B-1N Bk i il /K A 5 [A) isf B C-3 &5 | Ay it
W It 845 5 A1, 1% 55 AT RE By 1k B BP9 I B Bl U Sk A
iR AE FHAIL I X 51 T Sk 760l weE Ak ARk fis 72 T 48 R
TR xR E A M ERE FL R S MOl TonB
R ESZ IR E A (TBDTs) #hfr iz, W WY
TBDTs 3 A FepA.FecA, FhuA. CirA. Fiu. BtuB
Fl FhuE, 32 7 578 48 8 W BB R AT Fe-
pA.CirA #l Fiu™',

KRR AR AR P8 5 Bk B B A 1) Ty g 356 1A w4y
4 FhEARL B IR . K i R ERKR MRS
TN S A JR B B AR B A SR AR T . Sk AL R
FRYARIR By S 5 R R A AL a0 Cir AL 8 Ry F

x BEETB.fMEA A RFR ¥ 4T H (2021]011275); /A @A FHE A B B G 2L &5 H (2023Y9267); @A BHE A #H F &0 H

(2021Y2017),
BE1EE . E-mail: fzzyyzsh@126. com,



e 286 BB EFE5EK 2025 4% 1 A% 22%% 23 Lab Med Clin,January 2025, Vol. 22, No. 2

S ) TBDTs (40 CirA =2 1K 38 i) ¥ 5 iz |
S BA A A 8] S T B 38 T Ak 4 R Ak B 42 T S Bk
AR BT 2s ), AR T 5 8 R 456 1 (PB-
Ps) » DT 00 ) 20 B B 1 5 0, R HE R AR . 5 A
T e W = B ) K i AN R O K W ]
YRR G, B A AL B o 2k Bl 58 AR 0 A A D, R E

M) Sk 760 b 7R 1A N\ 240 M S o s ) v e B AR
C-7 8k SR B %) 8- BE R A A8 s 1k
C-30&% A B 1k 4

—
s B-FI R LA R T
o
HN— ]\RLNH s
N o ¢
N
0

+

N Jﬁnf ~ (N: OH
ity
73'0"' foid'en OH

o
S —

BE_MER (HEKET)
T i e B- P B A ) B s

1 KR F 5

2 IERERAEI AR AER
HACKEL 2" 858 B8 i1 7E 2014 4E3E4T
R K 78 T o 0 s X Sk A b JR Y RO R AT T
W, AT T 28 000 22 bk &5 2% B ME B b . 0 35 — 88
R IS 25 B Bk 7R AR S TR 2B ) KPC
NDM H 5 Bk o BF 78 45 S 827 L Sk 96 3 2R X6 3 26 3 Bk Y
MR ER RS, 54 HACKEL 281 78 2014— 2015
AT G A AT AL SE R 43 25 1Y 9 205
PRI 22 [P TR R o A48 B FF B D 20 TR % AR B T
S NI L WE L AR R A o A 68 Bk
(0. 74 %) % 3k 70 41 /R A s . KARLOWSKY 21
XL SEFIRRM 2015 — 2016 4E4> B AT 8 954 #R I 22 B
PETR R L LG A TR E AR L S L = R
ST VB FAE M A A 51 BE (0. 57 Y0 X 3k
TR BA T 250, KAZMIERCZAK 207 B¢ v,
YN 1272 BREERE AU HE 543 R OXA-23 .75 #k
7= KPC [ .4 # 7= IMP 8§ .53 # 7= VIM [ .32 #k =
OXA-48 fiff .14 # 7~ NDM fif . 124 #k 77 OXA-24 Fif .
14tk OXA-58 M. 420 PRk 7 55 My B BURH AR, A 29
PR (2. 28 %) Xf 3k i b JR i 25, Horf 15 Bk 72 OXA-23
fiti .6 PR OXA-24 B .5 Bk” NDM B, i A 3 #k
HEMEE M Bk, WANG %5 [ B 58 B %,
1 158 #k CRE 43 &5 bk v, ik 75 B M S T 245 19 il 4% o 7
TAH (2 #0) KR A5 5 (26 B XF 3k 71 3 /R it 25, 26
PR K B 3% % 1 72 NDM-5 fiff , Hodr 1 8% 7= NDM-5 [fifg 11
KPC-2 [ ; 76 T ik 75 %5 4 25 K 3% A 1 (181 #f) s
H 26 Bk (14, 36 %0) X k76 /R B Tt 25 P . HAGE B
NIRRT BT A KGR A W EE 2 MK
SR T 254y B bk . LAN ZU B mEgE o N 15 %
YRR B YRR R R P R T 86 MRAEE &K
CRKP B A 4 R PR Sk f 3 /R i 25 5 4 Bk T Bk 34
74 NDM i,
3 it /RW AN H TR
3.1 FEEEAIEEEA K2 HEUR AT TE R Bk
TLEFTHAZMER. S 5% MILHE KL, 40W

i} 245 (%) AT RE Pk Bk K . Sk A M R AT 3 5 Bk 3k CirA
FepA. IroN, FecA, FhuE. IutA. Fiu, Iha, FyuA #
FitA #E AN N . 24 HEkBR CirA JE D Sk f 3
IR e /N T e (MIIC) 384 28 4k L 1T 24 Cir A Al Fiu
XUEE 5 [H g B B MIILC 3800 T 16 435 5 A5 06 3k 46 1 /R £
B X 5 POIREL 255 38 — 85, CirA 51 1Y %8
A5 %t Sk 6 1L IR ) SO LT B A B . LAN 280 %
CirA1 H1 CirA198 W &5 {37 3k PR 147 0F 5% 4% B, 76 Bk
BRI DL T, CirAl iz S 2k 9 B8 J7 Ltk CirA198 3%, 4
CirAl Z8 54 CirA198 ff, MIC $#£ 71 4 %, [ 22 i %
ik 4 f% . KLEIN 2 H738 25 #k B 21K CirA 771
SR EA, FECL R 25 . SCRRRGE Fio XFRA
A R LK IR A A B S ) A R R b 3 AT 1 B
B 7 ) AR AR R SR AN A I R T ) sk
Tl R (T 25 5 piuD A1 pirR 3 PR AH G , 6 2 R 3 FF
B 5 pirA JER I piuA FER A L HHFHRE .
0T X Sk R TR 25 L B T 5 PR A R4, 5 pirA
DR 25t A 1) 2K 2 11 52 A0 A 5
3.2 B-INTEREREE  AE A0 A Sk A fth B 5 Sk 96 i e / B 4
EE AT, KPC-2 [ (D179A.D179Y.D179G) Al OXA-
48(F72L.F156C/ V) R4S {4, A1 23 Xf 3k 6 il /K 7= A= 28
X i 25, CMY-2 (S308R, S308N, D309G, L.317P,
S308N/D309G) . CTX-M-15 [iff % | p A % B0 %F 3k 9
MR 77 A A8 Tt 25107 . KAZMIERCZAK %507 f
FE T, F 3k A M R i 25 TR RE L A 15 R OXA-23
fitf .6 k7™ OXA-24 .5 ¥k NDM B, WANG 45
FYAIE 5, X Sk 0 M R it 25 14 26 Bk K B 3R A TR
NDM-5 fiff , H i 1 # 7= NDM-5 i fl KPC-2 Jii, KO-
HIRA 2 158 % 91, K W 35 7 i #E 4 NDM Fil PER
U B~ PN Tk e il 55 i PR 700 Bk, 5 Sk 7 b 2R ) I R
K, A SCHRGE ,PER 31 NDM 3 [H S 2 2
A SR X 3 7 IR SRR T RSO L B P T e
4 blagyy-12 5 & 35 1 FF 58 B R A1 3k 161 b /R %
JERAERRAR AT S,
3.3 PBP %74 PBPs J& 41 M BE JIK B M A B Y 26 75
fifg, 2 3P MR R 2 25 W i A A, 2016 4FLITO
LR IR T Sk A M R 5K R A B R [ PBPs
3R R T3 o R BRAE K 35 A TR 1Y) PBPs o, Sk A b JR X6
PBP3 (25 ife i . 2478 PBP3 1Y 333 i 4fi A J¥ 51
YRIN & YRIK"*', PBP3 % *f 28 25 i} , 3k 70 4 /R 5
B E R B S Bk i R TR 250
3.4 HABTHZGHLE b oh, 405 FL & A i ok AR 5
FRB A, WG R 5w E A OmpK3s Al
OmpK36, 5 3k 96 1 /R 30 B 35 Pk 10 52 080T feAg 65,
5 122 fh L 2L SL B K L CZA T 25 KPC %78 . AmpC
7 A P TR 5 X Sk 00 M R T 25 A R
4 TRZHERN

H A& [ G PR A0S0 56 2 bR 1k B &5 (CLSD M BR
BT B 25 B v Tk 2% B3 & (EUCAST) X 3k
61 4t JR 258007 2 DA R T S A T R AT R E



M EFL IR 20254 1 A% 22 %% 2 M

Lab Med Clin,January 2025, Vol. 22, No. 2

o 287 -

SRR B L S R B AT B L W 2 2 AR R R X Sk
TR ELAT IR AT 0 . SR L Sk A b R 7 5 X B
TR0 21 24 00 99 TR R B AR B R AR A )2 H R Bk
FEBE B S N 25 B4 s AT 0 5 A 4R R bl sk
o b IR SR AT REORAE I, 2 25 5N F 17 mm B %
J7 A — g R PR L B A T R
5 & B

Xof 3k A ML I B 25 1L I 32 A R R R AR
B-N Wt e i \PBP 28 48 % L il NDM 2 [F iy & 38 fn Ci-
r A FE PR B 1 B A A 25 5 380 /KT 1 S A6 b 2R T
2y, b R &5 MIC UM, &K OF Sk i
SR 25 4 32 B2 5 R 2 Cir A 28 3% B, Sk 76 b JR 3E A1
L B O AL R AN BRI R 2 VR R SR BRI
fifi NDM i 78 43 7K i Sk 78 H /R . 5 803k i b /R 2k 2
6

BEAE . PN 56 T 3k A i R A TR 25 B A B 5 ) G
B AT AR S T 24 B 42 LA B At 4 ol R 4 Sk A
W&o E CZA fit 25 KPC ZE R a3 AmpC 28 & 1Y
IS Ok R 25, ¥ RRE— 2B Y.

2% Uk

[1] JERNIGAN J A,HATFIELD K M,WOLFORD H,et al.
Multidrug-resistant bacterial infections in U. S. hospital-
ized patients,2012 —2017[J]. N Engl ] Med, 2020, 382
(14) :1309-1319.

RODRIGUEZ-BANO J. GUTIERREZ-GUTIERREZ B,
MACHUCA 1, et al. Treatment of infections caused by

extended-spectrum-beta-lactamase-, AmpC-, and carbap-

[2]

enemase-producing enterobacteriaceae[ J ]. Clin Microbiol
Rev,2018,31(2) :e00079-17.
LAXMINARAYAN R, VAN BOECKEL T,FROST I, et

al. The Lancet Infectious Diseases Commission on antimi-

[3]

crobial resistance: 6 years later[]J]. Lancet Infect Dis,
2020,20(4) :e51-¢60.
SORIANO A,CARMELI Y.OMRANI A S,et al. Ceftaz-

idime-avibactam for the treatment of serious gram-nega-

[4]

tive infections with limited treatment options:a systemat-
ic literature review [ J]. Infect Dis Ther, 2021, 10 (4)
1989-2034.

ABDUL-MUTAKABBIR ] C, ALOSAIMY S, MORRISET-

TE T,et al. Cefiderocol: a novel siderophore cephalosporin a-

[5]

gainst multidrug-resistant gram-negative pathogens[ ] . Phar-
macotherapy,2020,40(12) :1228-1247.

BILAL M.,EL TABEI L,BUSKER S,et al. Clinical phar-
macokinetics and pharmacodynamics of cefiderocol [ ] ].
Clin Pharmacokinet,2021,60(12) :1495-1508.

JACOBS M R,ABDELHAMED A M,GOOD C E,et al.
ARGONAUT- | : activity of cefiderocol (s-649266), a

siderophore cephalosporin, against gram-negative bacteri-

[6]

7]

a, including carbapenem-resistant nonfermenters and en-
terobacteriaceae with defined extended-spectrum B-lacta-
mases and carbapenemases[ J]. Antimicrob Agents Che-
mother,2019,63(1):e01801-18.

[8] WANG Q.JIN L,SUN S,et al. Occurrence of high levels

(9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

of cefiderocol resistance in carbapenem-resistant esche-
richia coli before its approval in China:a report from Chi-
na CRE-network [ J]. Microbiol Spectr, 2022, 10 (3):
e0267021.

LAN P,LU Y,CHEN Z,et al. Emergence of high-level
cefiderocol resistance in carbapenem-resistant klebsiella
pneumoniae from bloodstream infections in patients with
hematologic malignancies in China[J]. Microbiol Spectr,
2022,10(2) :e0008422.

WANG C.YANG D.WANG Y,et al. Cefiderocol for the
treatment of multidrug-resistant gram-negative bacteria:a
systematic review of currently available evidence [ ] ].
Front Pharmacol,2022,13:896971.

MCCREARY E K,HEIL E L. TAMMA P D. New per-
spectives on antimicrobial agents: cefiderocol[ ] ]. Antimi-
crob Agents Chemother,2021,65(8) :e0217120.
PINKERT L,LAI Y H, PEUKERT C, et al. Antibiotic
conjugates with an artificial MECAM-based siderophore
are potent agents against gram-positive and gram-nega-
tive bacterial pathogens[J]. ] Med Chem,2021,64(20) .
15440-15460.

KRAMER ], OEZKAYA O, KUEMMERLI R. Bacterial
siderophores in community and host interactions[J]. Nat
Rev Microbiol,2020,18(3) :152-163.

HACKEL M A, TSUJI M, YAMANO Y,et al. In vitro
activity of the siderophore cephalosporin, cefiderocol, a-
gainst carbapenem-nonsusceptible and multidrug-resist-
ant isolates of gram-negative bacilli collected worldwide
in 2014 to 2016 [J]. Antimicrob Agents Chemother,
2018,62(2) :e01968-17.

HACKEL M A, TSUJI M, YAMANO Y,et al. In vitro
activity of the siderophore cephalosporin, cefiderocol, a-
gainst a recent collection of clinically relevant gram-nega-
tive bacilli from North America and Europe, Including
carbapenem-nonsusceptible isolates ( SIDERO-WT-2014
Study)[J]. Antimicrob Agents Chemother,2017,61(9):
e00093-17.

KARLOWSKY J] A, HACKEL M A, TSUJI M, et al. In
vitro activity of cefiderocol,a siderophore cephalosporin,
against gram-negative bacilli isolated by clinical laborato-
ries in north america and europe in 2015 — 2016 SIDE-
RO-WT-2015[]]. Int J Antimicrob Agents,2019,53(4):
456-466.

KAZMIERCZAK K M, TSUJI M, WISE M G, et al. In
vitro activity of cefiderocol,a siderophore cephalosporin,
against a recent collection of clinically relevant carbapen-
em-non-susceptible Gram-negative bacilli,including serine
carbapenemase-and metallo-p-lactamase-producing  iso-
lates (SIDERO-WT-2014 Study) [J]. Int J Antimicrob
Agents»2019,53(2) ;177-184.

LI L L,YORIK O. Confined mobility of TonB and FepA
in escherichia coli membranes[]]. PLoS One, 2016, 11
(12):e0160862.

ITO A, NISHIKAWA T, MATSUMOTO S, et al. Sid-
erophore cephalosporin cefiderocol utilizes ferric iron

transporter systems for antibacterial activity against



. 288 -

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

HBEFSEK 2025 F 1 A% 22 %% 2 M

Lab Med Clin,January 2025, Vol. 22, No. 2

Pseudomonas aeruginosa [ ] ]. Antimicrob Agents Che-
mother,2016,60(12) :7396-7401.

POIREL L,SADEK M,NORDMANN P. Contribution of
PER-type and NDM-type B-lactamases to cefiderocol re-
sistance in Acinetobacter baumannii[ J]. Antimicrob A-
gents Chemother.2021,65(10) :e0087721.

LAN P,LU Y,JIANG Y,et al. Catecholate siderophore
receptor CirA impacts cefiderocol susceptibility in Kleb-
siella pneumoniae[J]. Int J Antimicrob Agents, 2022, 60
(4):106646.

KLEIN S,BOUTIN S,KOCER K, et al. Rapid develop-
ment of cefiderocol resistance in carbapenem-resistant en-
terobacter cloacae during therapy is associated with het-
erogeneous mutations in the catecholate siderophore re-
ceptor cirA[J]. Clin Infect Dis,2022.74(5):905-908.
GRINTER R,LITHGOW T. The structure of the bacte-
rial iron-catecholate transporter Fiu suggests that it im-
ports substrates via a two-step mechanism [J]. J Biol
Chem,2019,294(51):19523-19534.
KARAKONSTANTIS S,ROUSAKI M, KRITSOTAKIS
E L Cef-iderocol: systematic review of mechanisms of re-
sistance, heteroresistance and in vivo emergence of resist-
ancel J]. Antibiotics (Basel),2022,11(6):723.

MALIK S,KAMINSKI M, LANDMAN D, et al. Cefiderocol
resistance in Acinetobacter baumannii: roles of B-lactamases,
siderophore receptors, and penicillin binding protein 3 []].
Antimicrob Agents Chemother,2020,64(11) :e01221-20.
HOBSON C A,COINTE A,JACQUIER H,et al. Cross-
resistance to cefiderocol and ceftazidime-avibactam in
KPC B-lactamase mutants and the inoculum effect[ ] ].
Clin Microbiol Infect,2021,27(8):1172.e7-1172. 0.
BIANCO G,BOATTINI M,COMINI S,et al. In vitro ac-
tivity of cefiderocol against ceftazidime-avibactam suscep-
tible and
cross-resistance and synergistic effects J]. Eur J Clin Mi-
crobiol Infect Dis.2022,41(1):63-70.

FROHLICH C,SORUM V, TOKURIKI N, et al. Evolu-
tion of f-lactamase-mediated cefiderocol resistance[]J]. J
Antimicrob Chemother,2022,77(9) :2429-2436.
KOHIRA N,WEST J,ITO A,et al. In vitro antimicrobial
activity of a siderophore cephalosporin, S-649266, against

resistant KPC-producing Enterobacterales:

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

enterobacteriaceae clinical isolates, including carbapenem-
resistant strains [ J ]. Antimicrob Agents Chemother,
2016,60(2) :729-734.

POIREL L, KIEFFER N, NORDMANN P. Stability of
cefiderocol against clinically significant broad-spectrum
oxacillinases[ J ]. Int J Antimicrob Agents,2018,52(6):
866-867.

LIU X,LEI T, YANG Y,et al. Structural basis of PER-1-
mediated cefiderocol resistance and synergistic inhibition
of PER-1 by cefiderocol in combination with avibactam or
durlobactam in Acinetobacter baumannii[ J ]. Antimicrob
Agents Chemother,2022,66(12) :e0082822.

LIU C, YI J, LU M, et al. Dynamic within-host ce-fi-
derocol heteroresistance caused by blag;y-12 amplifica-
tion in pandrug-resistant and hypervirulent Klebsiella
pneumoniae sequence type 11 [J]. Drug resistance up-
dates,2024,73:101038.

ALM R A,JOHNSTONE M R,LAHIRI S D. Character-
ization of Escherichia coli NDM isolates with decreased
susceptibility to aztreonam/avibactam: role of a novel in-
sertion in PBP3[J]. J Antimicrob Chemother, 2015, 70
(5):1420-1428.

SATO T,YAMAWAKI K. Cefiderocol: discovery., chem-
istry,and in vivo profiles of a novel siderophore cephalo-
sporin[ J]. Clin Infect Dis,2019,69(Suppl 7) :S538-S543.
GOLDEN A R,ADAM H J,BAXTER M, et al. In vitro
activity of cefiderocol,a novel siderophore cephalosporin,
against gram-negative bacilli isolated from patients in ca-
nadian intensive care units [ J]. Diagn Microbiol Infect
Dis,2020,97(1):115012.

CHOBY ] E, OZTURK T,SATOLA S W,et al. Wide-
spread cefiderocol heteroresistance in carbapenem-resist-
ant gram-negative pathogens[]]. Lancet Infect Dis, 2021,
21(5):597-598.

BIANCO G,BOATTINI M,COMINI S,et al. Disc Diffu-
sion and ComASP® cefiderocol microdilution panel to o-
vercome the challenge of cefiderocol susceptibility testing
in clinical laboratory routine [ J]. Antibiotics (Basel),
2023,12(3):604.

s H 181 :2024-04-10 18 H 1 :2024-11-03)

(25 284 1)

[36]

[37]

[38]

TiHE47. #MA Clq.COP-LMR P43 %5 41 J8 1 48 # 5 R 7
40 B 1l 95 S IR YT U AR S MR SR (D], K% . K BE R
K ,2022.

KAIRA K,HIGUCHI T,NARUSE I,et al. Metabolic ac-
tivity by " F-FDG-PET/CT is predictive of early response
after nivolumab in previously treated NSCLC[]J]. Eur ]
Nucl Med Mol Imaging,2018,45(1) :56-66.

WANG Y,ZHAO N,WU Z B,et al. New insight on the
correlation of metabolic status on * F-FDG PET/CT with
immune marker expression in patients with non-small cell
lung cancer[ J]. Eur ] Nucl Med Mol Imaging., 2020, 47

[39]

[40]

[41]

(5):1127-1136.

MONACO L,GEMELLI M, GOTUZZO 1, et al. Meta-
bolic parameters as biomarkers of response to immuno-
therapy and prognosis in Non-Small cell lung cancer
(NSCLC) :a real world experience[ J . Cancers (Basel) ,
2021,13(7):1634.

i e [N Ol 1N N R R L e B g
AR S PERF ST D], B - Ll AR K2, 2023,

TR OBE R A 5 AR /DS G R G g5 A A A R T
R [ D], JF 4 /g K 2%, 2023,

ISR H 1. 2024-04-10 &l H 1. 2024-10-28)



