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Abstract

Background and Aim: K/ebsiella pneumoniae is among the most important pathogens responsible
for nosocomial infections worldwide. In recent years, multidrug-resistant (MDR) and extensively
drug-resistant (XDR) K. pneumoniae, the causative agent of urinary tract infections (UTI), have
emerged as a major global health problem. This study aimed to investigate the prevalence of MDR
and XDR K. pneumoniae originating from urinary infections and to compare their antimicrobial
susceptibility to fosfomycin and cefiderocol.
Materials and Methods: This descriptive cross-sectional study was conducted using 208 urine
samples from hospitalized individuals during 2023-24. After identifying carbapenemase-producing
K.pneumoniae strains by phenotypic and genotypic (PCR) tests, MDR and XDR isolates were
identified using the Kirby-Bauer method and broth microdilution test according to the CLSI-2021
guideline. The minimum inhibitory concentrations of cefiderocol and fosfomycin were determined
using broth microdilution and agar dilution, respectively.
Results: Of the 57 carbapenemase-producing K.pneumoniae isolates, about 84% were collected from
urine samples of patients hospitalized for more than 1 week and hospitalized in the intensive care unit
(P<0.05), of which the highest level of resistance was observed to aztreonam (84.21%), followed by
tetracycline (57.90%). Among the carbapenemase-positive K.pneumoniae isolates, 87.72% exhibited
multidrug resistance, and 57.90% demonstrated extensive drug resistance. No significant differences
were observed between age groups and gender in antimicrobial resistance (P=0.06). The effects
of different fosfomycin concentrations showed that the highest growth changes were observed at
concentrations of 16 ug/mL and 32 pg/mL, and 90% of the MDR and XDR strains were inhibited at
concentrations of 64 and 512 ug/mL, respectively, with susceptibility rates equal to or greater than
92%. In determining the minimum inhibitory concentration of cefiderocol, the susceptibility rates of
# Corresponding Author: K.pneumoniae isolates that were multi- and extensively resistant to it were confirmed to be 88% and
Fozuoni L 79%, respectively.
Email: Conclusion: Considering the antibacterial effect and potential of fosfomycin in laboratory conditions,
Leila.Fozouni@iau.ac.ir which is estimated to be 1.3 times that of cefiderocol, the results of this study suggest that fosfomycin

may be effective in treating urinary tract infections with high drug resistance.

Keywords: Klebsiella Pneumoniae, Drug Resistance, Fosfomycin, Cefiderocol

Received: 28 Aug. 2025
Accepted: 27 Jan. 2026

Journal of Payavard Salamat

Vol. 20, No. 1; Apr. 2026: 1-10

Copyright © 2026 the Authors. Published by Tehran University of Medical Sciences.
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).
Non-commercial uses of the work are permitted, provided the original work is properly cited.


https://payavard.tums.ac.ir/article-1-7990-fa.html

o 3) sl al=e
B P R P AL SSEESTS O L S1PE I SSTRY

o5 dlds
i 9352 i, — iy e

[ Downloaded from payavard.tums.ac.ir on 2026-06-09 ]

G133 B158skew SIS dlds JS g jusie g Commilogiund (SIU ST LS I Gduslio

03 S g AW (9919 Cwoglio b duigogisSundls

';|j£6.>l,JS Jﬁh.gw |)Lu uvd-\‘:&‘ Wbl cﬁs‘ d;}é w

53 el Sl Sl 3 Slisles o sie I stms SlanedlB1s oo o St 51 (S 4050 elS 1B S 5 A
MDR:) s,ls ki« C,LE.A (UTI: Urinary Tract Infections) s,1,sl o&iws lacs sie Jole aisa st 5 ) ladle
Sler cilig edas Laas Ol sea; (XDR: Extensively Drug-Resistant) o3 2.8 < slis L 5 (Multidrug-Resistant
Stglie 5 (5oloal Ui Lo 285 w8 5 5)ls Cunslie b st so st el g 5t oo 2 candllns ol 51 B L ilen S 5
351 JS skt 5 Cretlasiod a4 LaOT s Seads Sl

258 o VEYVET Sl Al s (5 e 331 5l €gad VoA S5y pnaie — oo 55 sanllan il Sipmy 0 LB
S slin b sloasltor (PCR) 55 5 o 55 Sl b SUallS (SodiS 5 4o s doelS Slats o oLl 51 g
s Lol CLSI2021 Jasdly s U llae Sl bshlss Koo s 5L = o S o 51 eslinad L oo oS 5 6l s
S DT 3 83y sy 5 Bl pB sl s Ko a5l eslinad b 5 Sy emilesid 5 S sk 55l ke Bl
RN

S5O Ol Sode b (65 Olsle S1oal slads god 51 dlaaslor JAL 550 GlaglylS W ge g0 50 SwclS sl OV 51 laasdly
ALY V)b 5 55T 4 Conslin o 3V o ol 3148 (P /0 0) s (5551 mar o305 Sl o s 53 (5 s 5 4tin )
OV/AY 5 Ao ys AVVY oo SlaislilS aso stdhls (slaaglhr (go,03 L3 o olis (ZOV/A) dSolul 5 0T 51 e
Loz 5 o bes S o olsime Clil s Lng sols (903,28 5 Wk Caslis Lls e Asss
GLble s diy Sldd o Tt 4 315 0L peenle g Cilzien lacdale Sl i sdalie s Kook sl
0> e 02 Sy B Cuaslie b o s 740 5 A8 edalin 2 b 0 S5 S YY 5 a b e S5 Se 11
Gl Bl e 5 5 e 51 o3 AT 31 e sl Sl Ol b ke 0 S5 S0 0VY 51 slac il
5 A3 M IS s )duhen 4 03,18 5 il sl b s st dhendS slallr sl 25 IS5k (50l
Asabas,sve

@l o33 et JSudd 2 VTS AT s 55 lagind G S AS Jeily 5 5 4 a5 Lt S o
Al 50 VU asls slacaslin U 55050l sladpie Oleys 53 Ll e asllas oyl

JS 5ot o st (5l Caoglie 50 0 w51 (g AIS (g lao 51,

Ve e/ Wl il s

VERENNY Wlie 5l

1 gt 0 ki g5 3
S M
ol 13T o&tils O 3 sl

Email:

Leila.Fozouni@iau.ac.ir

Ol 088 pdl 33T o8l (O 8 ol (85505 Som 03,5 SLils )

Ol O F ol 35T o &ls (08 3 ol (955 55 S Al i S Y



https://payavard.tums.ac.ir/article-1-7990-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-09 ]

woadde JSooauamw 9 rmmle ga s b S Lo HEl saunlio

(ool i ez glie (lacs SL 3l S slai yie S5 1S wax 5L.(V)3 45 0
ool a5 523 (L5 128) JS 5 pbudis o doidm 58 5 pokes ) s s G
Sl o 5 LSV 515 3 5 s 2 gLl 515w plBaS
A3 s (250 3 S g STl iin 0 S (glas S 53 sl
Lo 5 pl by 5,0 SLlsV 5 5leyL)lS (oS 55 Cilises (glaali-
Gyl slas sie e ys g1 L (FDA) G ol dote VLI (6505 5108 Ol sl
33 oS 5 1 oS 30,5 5 s Sloes S 5 s Sl Ay B ey
bt g e pland Ll ad o S aS IS e Gl slae e
L ool slis JLasl iomen 5 05 Seeds (oL 5 Ao ez
©laas 5o 5l (Glas same ho 5 5l (garllan Jlban (A4 iz 05 5g
213 (sladd o 3ol b (503 1S 5 8 ki 5513 Con slin b 30 10 enlS”
ale IS 5o 5 mla s 250 S L5l o Seeds i slis i

s ATl 23 g5 slacie slie b wul S« o slie (slaws o

18 W)

Gl 53 (6 s Ol 5150l & 503 YA sk sasllas oyl 5
S ey dols 3 Ol ul dled (OlndS Slaal 3 Sl e i Cilzses
b e 3 s candllan 4y 55 slone b (6T mar VET 5 g5 BN £
234 ga5 o 130 (6 e Olo Sl atin G Pila- SIS 5 (g lpl o as
L e =22P.q/d? J 50 5 5l eslinal L (d=2 /) 2=1/371)780 Slabsl oo
Wl e SLeyllS 4 s DS ol B Gl s 313 P OT 53 48

St Lyl oS (glagy g oLl 5 (5Ll @

5ol BT slacdy ) SKie gl wods b
YV glos s el YE oo s 5o 0303 CuiS (Ol oS o) SOSSKa
lordgm slabss Sleslizal b oL SU bt 5550 45Tl s S sl
Sy s 555 e g Uk i 3l S35 5 gm0 S0 5
b glasslilial a so gl ol s olad 5L L)S (oSS 5
LS a (Cobor a5 Canglin) il pde (CLSD) a2l
s Joos g s i b S5 0 anslie b L) lS (o0l Sl seze iy
wsm Slaalir ool Ll 6l (s 3hie 5 O 5T (6 2t alom

53 T A s al e 53 (V) a8 S s SlanllS oS 5

o

400
0 5 S A ol il il Sy 5 503 S S 5 52 1055 S
a.L'S‘J.;W\ji)u\.ubd\)‘.ﬁ%QJQ&BMC}E.»J{}MJJ&LA
0355 5 PSSoL 30 53 Jlo S 5ld o gmts 450 0 eSOl 5
Bisoles o3 4 5 cind Gl @i Lol 3 5 (651l a)ls sl
(Sl (ol L phe 5 i sie G sy Jeld o ste lags slan o
Ul & adls i o Sliwslos ol sée 5 o5 Slaci sis (A4S ]
ShoelS 8 5l 335 S Ol 4555 sty S o s Oty Tl 5 3 O
A 53 i (glalan U Olie sl 53 (8 s Do o 0 Capn
el D kes (5 8L ol ol (535 Olan 44 3 Oy Jie
s Ol bl sl 53 (8 s Oblow (555 2 48 S planil Dlidioss
TEY Ol Slacans (S35 52 57N eSO 53 VY & 5k 55 (6 5L
L Lk e glaisie Olpea o5 Slslan bS] glac sie sl o3
= (HAI: Healthcare-Associated Infections) ilig slac.sl .
lilie s o 5 Ol 53 (8 0o 53 Y gans iy o a3
B3cobonr ol 55 e 53 S s ST o slie Siler 5 5b bt slad bl s
a4 e S s T w0 Sl Lane Lo (650 ol pnlm
4 50 50 M5t gladl 5o (Y )l 4l ialS 6;:<-:’; b
(UTI: Urinary Tract Infections) 1,3l o&aws slaci sie fole
03 S s slis L (MDR: Multidrug-Resistant) 51> tx « ¢ 5las
bl @ slie s 20 M5 (XDR: Extensively Drug-Resistant)
0l ge4s (CRKP: Carbapenem-Resistant K/ebsiella pneumoniac)
s Caslie ol Sl 5B ()l S 56k Sler Ll Sodas Jo2ne
L0 5L Ola 53 ey 5SS gl 5 Lad g 58 55 8 lapls Vs dagylylS
o\j;mmuymé.(o)wlau&,\;@uﬁfﬁdu&‘g‘&ufﬁ
Lol sie Oloys (gl e (Sl oY 3o 3L 2S5 S S ST
S B S o shd Sl 355 0 3 n 3l ey (500
o5ih 31> 4 pslie lags SL U S s e Jw‘ﬁ‘ Wl o B
55 md il pied S JUT S S ST ol (Dl 038 Ul S5Tt 3/
Slr So3r2 el S35 Lasmd 8l ool S 58 fral 4 45

St led sl S e s sl e 5258 o0 Jeate (OIS sy s

VE-D (123093 :) oplouis ¥ 093 ol )5l alxo


https://payavard.tums.ac.ir/article-1-7990-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-09 ]

Ve 5 (55559 M

o ol (O e a8 52 (55 S0 0) LS 5 (6 55 S
Glls 3 ol 3 mle a3 YV (glos 53 0 pensl 5SSl el YE B I
e o S el s b S ST sl 5 (556510 L de
Chle Bl (0 0)ds s (M100) a8besT 5 b slas il
el 0S8 ST, s Gob) Btest i, b palds Saes s
chle Pl Jasdlygas Gulal e ad a5 (Ul Liofilchem
a0 pslie O 51 a5 (ol 2 0 S ke ¥ (sl 5 5208 50513500
4 Canglin S st og)ls Ul Sl S w5 ki s S
S oty 25013 503 S unslin 5 S ST OIS S i LY
OV)s s a8 ST B 5o as la OIS (gaes a6 o i

et bs ghnd 9 IS 5 sobis S S H\ge ke fila ons @

SialosT 5l estizal b S5 0in (MIC) Saus )lge e Bla>
ol das Sl O g = ) ge 28 Jame Sleslizal b s S 5 s s S
(V) s CLSI-2021 slsas 55 5 (CAMHB) - 51 5 0555 L
S slaSalr 4 1) oo p 0 S5 e N8 sl Chl (g5lueslel )
(OWIT oS )&l 5 O gtan Jge CiS Jaes (g5l Salr AT il S
5 Grddees 530 S5, S B /oY) Jb e glacd) 4 5l g A il
Gokuas | a5 alg VeV /o lg clle b b oSt O pendlon s C»LL
45550515 lwam 1TV gl 3 celu YE BT Code o 5 Son o i 5lS
Ay JolS bas oS s sl bl o S Ol ysa IS 5,060 MIC .0
Salr bawslie palylag SLdd a8 ke o S LS e sl Lags 5L
Sy pa e e RS e 5 LB sba xS

SBT3, ) sleslinal b e be s (MIC) S8 sl ol il
MCAMPJY}A&UG@Q&:‘,);TﬁjﬁﬂoL.a,\;z@;)@i,;
(S ol oo VU 1= LaSiec) pmmla i 533 318 gl J gl (1 £) 02
Sl Ogen Jn S8 o 53 Jb w035 5 A5 g el i OF s
sk 530 85 SV TE L2 /0 51 S s ST ilie slac lale o eslinad
A5 1001/0 b L O gl s il 51 g kS Ll oialesl s
o eS (el VT E S 0 anl 5SOl 5 2 e IS (gotins LS55
St 3t W MIC Ol psas 0 S o e |5 ags SL a5 2lle

s eslial Sy o5 skl Ko s 53 ATCC 25922 IS (s 5 J =S

Ml 5 Ay )zl oDl JialaT el Lo Lol (slagglr
34 4003 e S (U880 070 205 505'L) 0L S O il 5 S
Sz eyl o 535 335 Vi) s 5 (55 51 52 528 p e S enliieal b s
L o3l ol 3 BT 0 smn Jge CotS Lo o (655 (p S5 Sn V0 )i
Slaws s s w0 STl sl S il am 13 YV glos ps cell YE Sl s ooy
lelid S SILbL s L jede gdlla asiS L sleyl)lS oS 5
A3 (MIC) (s lge ke Blam danyl)lS & o slin 4ol (sl s
A yen (BUESt) 2o shoo) O go3T Sl aslinal b oy oasl 5 295 0

3G aaS plag s 5 ad Bl /0 dolee bl sl 1l 6l
S 8T s Jn CoiS Jamma (505 545 3 32 glie LIS (sl
Jl,’égﬁ,li6})ﬁ}fjﬁwlletest)\};p‘@;J;%)'lwﬁ.,\.ia;l;
5SSl S sl a3 YV (slos 55 ol T Sote 4 Sy e 5 L 031
oslatal gUla s 35, 5| DNA Tl L o 5 s s A
i Of s aela Y8 iS5l oL S el sl g shane ol 40
o303 13318 mlo e 5390 los b T ol 53 4d35 )+ Soke s ¢ 2
s A J el Tl aRBs 53 pa Ve e LAk N by el
318 sleam s =Y 5 5 g5lulis DNA (gl odsl covsas o5 =L
oasis ¢l p PCR olg 5o s 1K Lol Gyl s s
330 3 300 sebat ] gl el 5l eslinal b 5 54 blaKPC 0
R:CTCAGT GCTCTA CAGAAAACC yF: TGT CACTGT ATC GCCGTC
S5 e J S Ol gsa ATCC 25922 sl el 510V plon
L eslinal e J 28 O sioas ATCC 700603 4 so 52 5erls”

5 sl g il YE LS 5l o Sods Sl (ol 5
CiS las (555 p LB /0 50 L s s eSS lag
relacass sleslizal b (I8 Sss 5 oS (VL1 o) 8T o smn S 4o
YO el (o 55,500 ¥ emtlali (o S5 Sn Yol 350
VoV RSl (5T /iy slaie (o 85 Sm Y ) teS s (55 S
10053 s (8 5 S0 Y0 ) ragon 055,850 Y0 50 2 0 55 S
o858V O+Y )l S DIS = e S5 o(p S5 SV 04V S L 56

YAl 5 0 85 80 0) S o 5 0 5 5 50 0) pnlS 5l 5

VED (230991 oplodds Fx 093 wnodus 3)sly al=o


https://payavard.tums.ac.ir/article-1-7990-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-09 ]

a8 LS A Tyl e keS U 5 0 oy o5 59 Lo 5l Laaylun A0
78Y 55blaKPC 0 Axdls oy gasl 5 w55 0 40 Soaslia ZAY/47 5 741/YY
W gs 4 50 50 MeendS w0l OV 510 oLl PCR l eslizal U Law it |
ot QLo 3 s b (6 s Ol slacs 5l pol (add 50l s la= ZAE 5 50 Glal 1S
KA ‘Jmmdummo;)buﬁw@j;.xm@j@?m@j\
FYNVANVARNINIAL DI | WS RPN FPY /4 A 7 WV Y-S | WA Nk g

>

Loy

\>33 /
\\

Q‘

5 sl 5es Gl 3 Jsldr IG5 Laasl lsesls @jI@? 5o

Izl & 5031 51 eslizad b SleMbl adS .0 5 byl gode sl jasla
L;lsdfgwspm,;wdwu‘.Q;ﬁ&u;qﬁSPSS,lp\v

'J“LJ“JJ'.'P<./.°)“>L5:MCJG‘NJJ@L:;'J%J;LSM)I:

Laisl

e ;;yj@u EULIINTV/A i 70 DPIJVIRIL VANV P U Keuy \ 5 (PN VSR P

. .hn-i-m.-}n-nﬂ

’y_‘/? ?ﬁ’f” 4

S

7

-NLE.» -.]a.wb_b J»L.v>

(31500001 BlTAs slogwlls @ ks a5 aigeplumls slowlss CrsglEs (s ¢ilghs o Jb

YOS 18 sl 5l 5 o 5 ol 5 (LOV/A ) IS Ll 15 ol sl

il 3 (L0 v /A

sl o33 OLES Y Ko 55 a5 sbolens (S5 s 5l cnle s 3

B L edalin (/./\i/Y\ ci/\)rbj‘}:)T‘f\JJ BE C_Mju.d cliwu.ijjyb |

03)ym5 g A5sia Craglis b atgegiuudls slaaylss @3jo3 @ aiwg aadlbs Cueas ¢lghd g Sboidus 3| Josa

o uita 01}113'1; ﬁ{lili X2 P-Value

Vo-Yo () YN VAR

o -0 YY) YV (/e\V/0Y) LVARY v/
>ov YE(/EA) VE(LEY/EY) Y
a3 v YA (AYAL) EY

o 5, Yo (/) VYO Y -
i S A(AA) LZYNY) Y

S Ol “ida g2 YY) AT Loy R
a3l Yo (/e VA (Z0V/0A) /8
b 7AD) A )
s /s 58 AT ALY VY

Solos g5 S \l?Ap) S(A) = /oY
Gira ] A5 4o Yo(70+) VE(LEY/EY) /AN
S gl £(/A) AVANIAND) Y

S e O3l el andlas 3550 gloes S ls ime oslis %

VE-D (123093 :) oplouis ¥ 093 ol )5l alxo


https://payavard.tums.ac.ir/article-1-7990-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-09 ]

Ve 5 (55559 M

Solee Bl Pla 5 g 9)ls Combes fpend 2L S @
VoY Em0/0) pomle pid Cilisie slac il S o jles e 3l
00 48 ol BLES i pe s MwenlS oy s A5 2 (R s 0 S5 S
i 3 3 A e e S5 SeeNE l b S MIC glils el
eSS Y 5 Jn oS 5,5 VN o il 5 iy i

LA cMLZ.AJZJL)\:A

OV/AY 5 Ao ;s AVIVY (iie SlaglylS 4 po o0 S [S 410 OV 5

O W s s 5505 (05 1S 5 Al S slie Slols S S Ao s
(P</00)35 s pme o5 Seads Cuaslie b (Solows £ 50 5 (5 OLe
0505 Sl o i 53 (6 s Olans Sl pslie (Slad sad i 4S5 sbas
L;)bdmg,‘jw@g«sb)u);.,umlkm\‘jldiﬁéﬁoujp,

(\ J)J})MnML&A;)&M@}&ALWjdwduejv)fw

03)35 § B5xig Creglis § auigaglluudls s))s) sloaglss sibs) jlgs )s J59)s38w § paulegams (MIC) s)lgs SloCbIE J8las pljs P Joss

G L XDR MDR MIC K g 5T
Sglie N ool Or=slan CRIhe 0 85500 i
" - MIC50
o o g
" . u MIC90 o
¢ \ MIC50
EPRW-
ARAA Ty ¢ MIC0 *
oo R P-value
- Zar oS 35 cnl Sy emlosind (55lge Chle Bl o

b 5 Vs 4 ol sl S pde o 7l (solsl e

Sl S g 2 S 13 o o SonlS Sl S 5 5T 3
035k Lagrlsn 53 0l IS (Sl g 5T | a5 5l iz s slis
Shlaz 5 BB Sl sl Sloys Godas SISie ty i e p S
4y gl 555 (Sl LSS sl 23 oy Ol e 5315 o
53 aallias S Y VA Jle 531 (10) il Soslite Ol o 5 Loyl lS
s sllS e 53 STt il (53] slaldor 51V oS sls 0L Ut
4 pslie slanle S35l s e 5l atie Sldlas (VD 5 o slis
L5 S EOLSOMZIYA 5 OVZYAY O |y STl 8/ b )S
Ol Syl (oS U 55 ot g 5 95 o 2 ol (gandllas o
L5 8 L3 5 e LIS e pm st ShecelS ol L5341 S 5l
3 Slaallas 5 (A1 55 615! sladi sa 535 1 ok Slalllae sl
2255 ol 2 OASY DAL o kS S8k 30 (S35 2 (LAV/A) o
ol Eisae 2l 53 0l e b analie 3 (20T i oleny Jole i
O8N0 Cillae L3 oad i 158 Sldlas b aS Ks g 5 p il
oSk olisl el glacisie Ols o) ol sl Ml

L o Seads sla sl Ol 5 5ol tior w polae e 0 5 (o510l

M el s e e xSy wllae caslie b slae s
Solee hale Pl o 5o a5l e 5 S5 Se 0Y
L sl owslie b 4sos00mls slamlis 51700/ IS5 5 0inn
5B lee ISt Sl il hes g S5 S b Ll 5 S Bl
0S5 5o MICOOTY (¢ lgn e lim Loyl 1o ) b
T80 A o e sind (o)lge e Blam oS Wsls 0L 2 L
ANS sy ke 0S5 SV 55 s L MDR (slolis
By Ssodde Fl
ot 3 Rl Sl Ol b o g oL SLAS Sl game o
6LMJJ.>,—%~L...;-CJJSlﬁewla:ﬁdfw,\,_,&,&ﬁ\ﬂ\/\‘.x.p):‘\\‘)'\
Ao 3 M o S IS 5 s 403 520 5 8 iy gl L s s DS
et shed ()l Zhale Bl IS sboay (Y )i 4 o 55V
S50 A e 20 S5 5o 35 Lo, XDR (slaglir 45,500 13548
5515 0L Cn glie e i 4 il o y3 )+ by 2l ol s S
el gied S| (GBS 1 SVG g S aodhes S5 BUE 0 V T as
A o855 00Y ady o SIXDR slaalis o34 OF 3 48

VED (230991 oplodds Fx 093 wnodus 3)sly al=o


https://payavard.tums.ac.ir/article-1-7990-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-09 ]

woadde JSooauamw 9 rmmle ga s b S Lo HEl saunlio

faezme 48 Jlm 55 S len 1) Juo 530 85 Snt 5\ glackile 551,
Oljae cnl dinls 0L 2d s 53 85 S MIC =18 () 0)ay 5 0 LS
Jl 55 V)OS adaie 55 A3 asdllas gla 5158 51 iy S slis
OVl 35 CAVDW 53 YA Jla 53 5 To¥E Jla 53 AT )
S slie b g0 10 MewnelS" Lot e 1S5, 80 MICIO0 (0l 05D
6uwg;\,~;ﬁﬁlﬁﬁ4smu;)l)§j¢53¢,>p§j;¢i64;@&
5205555V Lol S 55408 MICO0 (5 Sos (gamllas ;5. (V )l S
(Slasdlae ;3 (TV)Ls 55155 aST5IS Sy 5l 5 dism s ShodS sl 55 2
S SLOI L 2l oo 5 sl 5, Seeds S Ol S5k
w ol e o 8 slaeslir saen Ly 6 12 e G cnslia |
Jike-23-OXA(NDM) ylas 5L Vie s a0 dorls (£80)sblS
(YA)s S Jles 1) 5o (’del-c‘ £l mis slackle s 1 like-24-OXA
430 5 Sl o 53 15 IS 550k (VL (65len b o 5 (lanlllas
NS Ll sl uliso s sl 5 15 g 1 el 3 3w 1S 42 5lin
Lee Lo g odi el Sldlas 5 fags ol slaasl b sles (YA)s S
Al o3y IS ke i 3las S (M W)L 5 Kaur (Yeo
Slaalior ¢ gazme 55 Jytdas o 0L (LS o slie i p S (slas SL
bl 5 sbases 28 S ki Can sl b 5513l (515l 40 s S
Ol S 5 ST 2l 5 S 5o b e )3 gl s 4
Lol oS 315 andllas ol slaiys pdomn il 0L | (5 3Vl ol
(INVIVO) (158553 ooy ppds cos80L Slags S s 5 S i s olidl
uag6ﬁ%wsup@u@jmoujﬁdﬁ>}qosﬁ‘uu&

LS o 3o Oler L Ol bl 5 Lallislo e &),

S35 4
ol 5 (SO S Caslie 51 GletiSOLSS gt
S o0l L5 e oS Al el (g)1al Sl slen 4pe s MeclS”
S el S g 5 BB aslie Ol e (i AL 4l 0l
OLES s S S e (slags U b o (S5 g 5T e slin sla05
63,13 450 50 oneclS" 63 Slaalitr L osllae 3B s le sid S 5l

ol 2l o3 Caslie sl e 2alS gl o 1, OF 5l eslizad 5 ol a8

Sl Ve Kl jsba ol gandlas j3 .ol OS5 e als
A (gl 03 1S 5 W8 i S 5lie O o g0 5 MoelS Slaey
oo 31 oS g AT e (slaes S o uoslio (VU & 5 bl ol 5o
2 Slden} p gon Jod L LAV S g} 53 Joud (Sl 35y M
5l Jos Ol I3t 5 pphon A CLEV/AVO 5T (5 ke
ALY il Sal 5 (104 IAN) iz Ly 5 5SS al (V) oy
b eSSl {7PA DRl L5 56 =015 5 52 5LV (slasdiSlgs
o5 e O S 5551 5 { T8N WdSOLKs 5 (0V/A ) Ll 5}
By el o sDhe oy {CZEWIAN) el 5l 5 55 (7104 /A yrlS 5
Oy Dladllas 5305 55 il (2edS 4 450 50 0 IS Slas o 5 o
S5 slads 58 a5l s p S (551l slaa e s slie (VU g5 5
53 e (T30 5V )l ol 5,158 Caliies S sw 5T gla S @
sdalie s gol3 Con sl O 5a b (6 i Ol (o (& et 3l el o
OV DLS o (6 )1 ot ol s 556350 55 Dlalllas ylaliaS U
(03 S 5 0 i S gl 0 5 el 515 ot sl W i O o
s el s (V) VY YT SYY)00 1 55 Cilises olalllas 3 05 s talie
3 aall S s 5T 3l 03,208 (Goslinal ahaxr I ks Lol ge
O3k S oS8T De SN b Ol (il sl e S e
A3l g ST S50 8 Sl 5 S s ST a5
ol Ol s G Ol IS 5 sdids 5 Cppnsla s ol (laans 5o
sl b e p S Glacs S S1 0 e S L sla st sl 0580
ladle s (VE Y0015 i Sladllas (V€ 51 4)Llod b me 618 i
Slaallr ) 27A0 STV frsle sind 25w S S YA Y
(PO ol domze SV 5 (YOl 53 Sladliae 3 8 a5 (551531 o p S
Slaa s ade Ao 38T 5V ey LS Sl emlesind o5 Seeds il
53 Kleals 0L bla KPC 0 dorl s 5leyl)lS (oS A 55 s s M5
Cota Slagl)lS aipe st M5 Slats i 1l 53 &5l ol (gandla
03 32 (7Y )03 2 Canslie L 5 (ZAA) &8 i o sie LBIaKPC 00
s)ls illae 36 5 s el 05 g5 i 1S o
Sl 5 5 gl izl 5 (S0 iS Hlge G Ol sy IS 55 ks 3 )b 5

03 1S 5 Sl Coaglio b ape sl S lS slaelr 51700 S50 ) sboa

VE-D (123093 :) oplouis ¥ 093 ol )5l alxo


https://payavard.tums.ac.ir/article-1-7990-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-09 ]

Ve 5 (55559 M

S0 308 g S
ol ge b Al b8 aabobly 51 pis ol tas
e b e p S (Sladoe Slags U s (e 5 ) IS 55kt AL
ol 3131 oKl 42aS 53 o 5 (Il (515 a5 3ok Lo oIS
ol o8 ks 5 .ol JAU.CHALUS.REC.1401.018 3o acliis b
555 b sl onl oo a8 Sls plad Sl s S5 Sl i

J.))\Jw (a)k.c' Q@; JbT omb dj})}:.:jjg:ﬂ GK.:.\.:Y_LA‘)I J"“'J" W

a8 S 5ok 5l gaalllae mlis ol 33l o (5555 S g 5
403 el e slie L slaahr e o ol e Bl s
S 258 o o 5 sl Ao VY b war 5L ST p Jge
3 o2l ez o3l s sie Ol gl 0y 513 53 S BT 0l
Shealinad Olo3 il o s o 4y 355 gy e p S Slags S o
Lo 55 a0l oy 53 Olslecs (6 s e 43 sy (93l (S 5 S

3,8 S 3 am g s ge ildg el e OIS cl

References

1. Johnston BD, Thuras P, Porter SB, Anacker M, VonBank B, Vagnone PS, etal. Activity of cefiderocol, ceftazidime-
avibactam, and eravacycline against carbapenem-resistant Escherichia coli isolates from the United States and
international sites in relation to clonal background, resistance genes, co-resistance, and region. Antimicrobial
Agents and Chemotherapy 2020; 64(10): 1-10.

2. Noori M, Fozouni L & Ahani-Azari A. Synergism of linezolid and rifampin to combat multidrug-resistant
environmental enterococci isolates. Journal of Payavard Salamat 2022; 16(3): 196-206[ Article in Persian].

3. Wohlfarth E, Dinh A, Vrioni G, Zabicka D, Bernardo M, Tascini C, et al. In vitro evaluation of Fosfomycin
combinations against Metallo-f-lactamase-producing Klebsiella pneumoniae and Pseudomonas aeruginosa clinical
isolates. Antibiotics (Basel) 2025; 14(12): 1-20.

4. Gorrie CL, Mirceta M, Wick RR, Judd LM, Lam MMC, Gomi R, et al. Genomic dissection of Klebsiella
pneumoniae infections in hospital patients reveals insights into an opportunistic pathogen. Nature Communications
2022; 13(1): 1-17.

5. Bai Y, Shao C, Hao Y, Wang Y & Jin Y. Using whole genome sequencing to trace, control and characterize
a hospital infection of IMP-4-producing Klebsiella pneumoniae ST2253 in a neonatal unit in a tertiary hospital,
China. Frontiers in Public Health 2021; 9(755252): 1-8.

6. Sherry N & Howden B. Emerging gram negative resistance to last-line antimicrobial Agents fosfomycin, colistin
and ceftazidime-avibactam epidemiology, laboratory detection and treatment implications. Expert Review of Anti-
Infective Therapy 2018; 16(4): 289-306.

7. Abbott 1J, Van-Gorp E, Wyres KL, Wallis SC, Roberts JA, Meletiadis J, et al. Oral fosfomycin activity against
Klebsiella pneumoniae in a dynamic bladder infection in vitro model. Journal of Antimicrobial Chemotherapy
2022; 77(5): 1324-33.

8. Hsueh SC, Chao CM, Wang CY, Lai CC & Chen CH. Clinical efficacy and safety of cefiderocol in the treatment
of acute bacterial infections: A systematic review and meta-analysis of randomised controlled trials. The Journal of
Global Antimicrobial Resistance 2021; 24(1): 376-82.

9. Wu JY, Srinivas P & Pogue JM. Cefiderocol: A novel agent for the management of multidrug-resistant gram-
negative organisms. Infectious Diseases and Therapy 2020; 9(1): 17-40.

10. Clinical and Laboratory Standards Institute. M100: Performance standards for antimicrobial susceptibility
testing, 31" ed. Available at: https://www.treata.academy/wp-content/uploads/2021/03/CLSI-31-2021.pdf. 2021.

11. Fazeli H, Norouzi-Barough M, Ahadi AM, Shokri D & Solgi H. Detection of new Delhi metallo-Beta-
Lactamase-1 (NDM-1) in carbapenem-resistant K/ebsiella pneumoniae isolated from a university hospital in Iran.
Hippokratia 2015; 19(3): 205-9.

VED (230991 oplodds Fx 093 wnodus 3)sly al=o A


https://payavard.tums.ac.ir/article-1-7990-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-09 ]

pminaig

wadde JS o auaw 9 rnlbegamd (b S Laws bl s awlio

12. Shahandeh Z, Sadighian F & Kalantrai N. Prevalence escherichia coli, Klebsiella and enterobacter species and
ampc-producing enterobacteriaceae in clinical specimens of hospitals affiliated to Babol University of medical
sciences, Iran using phenotypic and molecular methods. Iranian Journal of Medical Microbiology 2022; 16(3):
212-20.

13. Magiorakos AP, Srinivasan A, Carey RB, Carmeli Y, Falagas ME, Giske CG, et al. Multidrug-resistant,
extensively drug-resistant and pandrug-resistant bacteria: An international expert proposal for interim standard
definitions for acquired resistance. Clinical Microbiology and Infection 2012; 18(3): 268-81.

14. Malekpour-Kolbadinezhad S & Fozouni L. Molecular monitoring of fosfomycin resistance in escherichia coli
strains isolated from patients with Urinary catheters in north-east of Iran. Journal of Medical Microbiology and
Infectious Diseases 2018; 6(4): 112-17.

15. Watkins RR & Bonomo RA. Overview: Global and local impact of antibiotic resistance. Infectious Disease
Clinics of North America 2016; 30(1): 313-22.

16. Ripabelli G, Sammarco ML, Scutella M, Felice V & Tamburro M. Carbapenem-Resistant KPC- and TEM-
producing escherichia coli ST131 isolated from a hospitalized patient with urinary tract infection: First isolation in
molise region, Central Italy, July 2018. Microbial Drug Resistance (Larchmont. N.Y.) 2020; 26(1): 38-45.

17. Murugan MS, Sinha DK, Vinodh-Kumar OR, Yadav AK, Pruthvishree BS, Vadhana P, et al. Epidemiology
of carbapenem-resistant Escherichia coli and first report of blaVIM carbapenemases gene in calves from India.
Epidemiology and Infection 2019; 147(1): 1-5.

18. Gurung S, Kafle S, Dhungel B, Adhikari N, Shrestha UT, Adhikari B, et al. Detection of OXA-48 gene in
carbapenem-resistant escherichia coli and Klebsiella pneumoniae from Urine Samples. Infection and Drug
Resistance 2020; 13(1): 2311-21.

19. Omidi F, Fozouni L, Nikyar A & Janlou MAM. Sensitivity profile of carbapenem-resistant uropathogenic
bacterial isolates to Cefiderocol. Jorjani Biomedicine Journal 2024; 12(2): 10-3.

20. Moemen D & Masallat DT. Prevalence and characterization of carbapenem-resistant Klebsiella pneumoniae
isolated from intensive care units of Mansoura University hospitals. Egyptian Journal of Basic and Applied Sciences
2017; 4(1): 37-41.

21. Igbal Z, Mumtaz MZ & Malik A. Extensive drug-resistance in strains of escherichia coli and Klebsiella
pneumoniae isolated from paediatric urinary tract infections. The Journal of Taibah University Medical Sciences
2021; 16(4): 565-74.

22. Heidary M, Nasiri MJ, Dabiri H & Tarashi S. Prevalence of drug-resistant K/ebsiella pneumoniae in Iran: A
review article. Iranian Journal of Public Health 2018; 47(3): 317-26.

23. Hashemizadeh Z, Hosseinzadeh Z, Azimzadeh N & Motamedifar M. Dissemination pattern of multidrug
resistant carbapenemase producing Klebsiella pneumoniae isolates using pulsed-field GelElectrophoresis in South
western Iran. Infection and Drug Resistance 2020; 13(1): 921-9.

24. Mohammadpour D, Memar MY, Kafil HS, Hasani A, Rezaee MA, Ghotaslou A, et al. Detection of carbapenemases
activity in MDR isolates of Klebsiella pneumoniae by mCIM method and carbapenem resistance genes blaVIM,
blaIMP, blaNDM, blaKPC-2 and blaOXA-48. Available at: https://assets-eu.researchsquare.com/files/rs-3998636/
v1/01dea825-ac42-4e1a-91bf-bc589569ae70.pdf. 2024.

25. Ruiz-Ramos J & Salavert-Lleti M. Fosfomycin in infections caused by multidrug-resistant Gram-negative
pathogens. Revista Espanola de Quimioterapia 2019; 32(S 1): 45-54.

26. Endimiani A, Patel G, Hujer KM, Swaminathan M, Perez F, Rice LB, et al. In vitro activity of fosfomycin
against blaKPC-containing Klebsiella pneumoniae isolates, including those nonsusceptible to tigecycline and/or
colistin. Antimicrobial Agents and Chemotherapy 2010; 54(1): 526-9.

q VE-D (123093 :) oplouis ¥ 093 ol )5l alxo


https://payavard.tums.ac.ir/article-1-7990-fa.html

Ve 5 (55559 M

27. Falagas ME, Skalidis T, Vardakas KZ, Legakis NJ & Hellenic Cefiderocol Study Group. Activity of cefiderocol
(S-649266) against carbapenem-resistant Gram-negative bacteria collected from inpatients in Greek hospitals.
The Journal of Antimicrobial Chemotherapy 2017; 72(6): 1704-8.

28. Alzayer M, Alghoribi MF, Alalwan B, Alreheli A, Aljohani S, Bosaeed M, et al. In vitro activity of cefiderocol
against clinically important carbapenem non-susceptible Gram-negative bacteria from Saudi Arabia. The Journal
of Global Antimicrobial Resistance 2023; 32(1): 176-80.

29. Wang Y, Li Y, Zhao J, Guan J, Ni W & Gao Z. Susceptibility of cefiderocol and other antibiotics against
carbapenem-resistant, Gram-negative bacteria. Annals of Translational Medicine 2022; 10(5): 1-9.

30.Lee YR & Yeo S. Cefiderocol, A new siderophore cephalosporin for the treatment of complicated urinary tract
infections caused by multidrug-resistant pathogens: Preclinical and clinical pharmacokinetics, pharmacodynamics,
efficacy and safety. Clinical Drug Investigation 2020; 40(10): 901-13.

31. Kaur J, Bhat P & Bhumbla U. Fosfomycin susceptibility in multidrug resistant uropathogens: A retrospective
study in the era of antimicrobial resistance. Journal of Family Medicine and Primary Care 2025; 14(4): 1346-51.

[ Downloaded from payavard.tums.ac.ir on 2026-06-09 ]

VED (230991 oplodds Fx 093 wnodus 3)sly al=o \-


https://payavard.tums.ac.ir/article-1-7990-fa.html
http://www.tcpdf.org

