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2024 JHHHIE LIS SLHMI=ZS 2 Hl AHE XIE

K& JHe

1 0z 2 =5

SH7E L Ofel YAl L M2 BYS0| ESoll ACH, M= WEE JHEeA AP LhgS

oA bl
SIS IR AQ AIZE2 MRt HOFX| D LY,

CRE= 7tHtHE AZE A2l imipenem, meropenem, doripenem, ertapenem & 8t 7tX
O|A9 ahdx(of Li&E UEiE 2 Wo HUMIS Yt [1]. 19800 CREZt Mg EUE
0| £ CRE ZM0| 3A 37tot MAE 7|74 World Health Organization, WHO)MAl= CRES

U=? FOZ FFol0 CRE #2[2 SRS AUsotUlt [2].

20215 2L SHAUH| LA AL SIE0]| M20 QokHo| @ 23| ZHMIZ = Klebsiella pneumoniae®]
1%7t meropenem| Liad2 LIERICOH, SEHRAUC| Q 22| K pneumoniae SN CHEAQ! 7 HH |l
SSEAQ! KPCIt XIX[GH= HIS0] 20214 6.2%2 HEA| 75k ULt [3].

CRE Zg32 20173 628 MZAMAZ MetdE 0|= 0 S7t6tal AUeH, 20184 11,9544
CHH| 202230= 30,548740] *._|J_ EQi0 0] & FHHAEEA MY MM (Carbapenease-
producing Enterobacterales, 0|6t CPE) ZE3S2 71% (21,69574)MHIA SEIZUCE. 0|0 2L CRE
ZHE0| thsh &2 2 K27t 5Q6t FFEA 2HZ HEUCH [4].

OoOoo

0= oAM= 242 202181 2022H0] CRE X2 XIEES MFGIRL, M2 HLE SMHS2

CREO] THet 2=t 2E 1121610 58 X $59 HFSUA M2 /HEE FYNE fUHC
H5t UCH [5, 6]. 2024H 1€ 71E, SH0IM= ME EE CRE XI=H<Ql MZ2 B-lactam-

M
B-lactamase-inhibitor (BLBLI), cefiderocol, eravacycline, plazomicin S2| 2K £ $ix{ At27+sSt
Ak HMIGHO0|0 23 27t 59| oiZoloF 2 A7t HOIUCE L e HHOME F=2 7IE X=H2

= =2 Y QS ot AL XXl CRE ZEB0 et =W 7to|=2el2 Gle AFO0IC

—L— OoHg td= [m= = N )

ol

= AYUME M22 XzHQ )t e 71E X=HE 2dHO=2 AIBY 4 Q= 2/4E Oiol
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5. 21 Bk H 2H 2L

GRADE (Grading of Recommendations Assessment Development and Evaluation) HAZE
AESH0] H1l B8t 2A &8 BRI [7].

(B 1) 310 ZE 9 2AH &

i 3=
2$3(strong) cdAxE, OIS 2ol 7iXIet Mok, XS ARis O R0 Yd SEA
o ol HIeit.
fek(weak) 1 Zot 20l ord 2= F20| siFeitt.
=
=2(high) OE S77t 2t 0 tfet A=E HHs 397t A9 gl
OE A7t 20 800 st M=o St S 0IE + A2 FU0| HY
E&&Z(moderate) A oIt}
™ M
Lo OE S/t 20t 2800 st =0 e 28t F= 0E + AW FZuU0|
#8(ow) o2 4 90
01> SS(very low) SO FFY0H CHSt 20| Aol Gl




7. 801 2 201 el

2 A[RoME 2801 MeH(CHetlMR] U3, 20203 3 /iH)E 71202 HHE st 8052
S== HY(oIRL). et=2= 0] MEO| HX| Y7L, HEA 015, 17T UZEH 20| o2z H7(g
= Gle 80E2 GEC= Yol A0z Z=0= TX 019f H 23 20l AHE B (oI,
F20l= AH=DF H7IoIA0E 2 XIF0 B7[E 20, AT OfHet &Lt

(B 2) 80 ¥ <o
= =g =g

CRE Carbapenem-resistance Enterobacterales | ZHHHE LA RHMHS
CPE Carbapenemase producing Enterobacterales | 7HHIHE2aHEA At HUMZE
Newer BLBLI | Newer B-lactam-p-lactamase-inhibitor MEE HIEE HEREEHS ALK
ESBL Extended-spectrum S-lactamase JHe| HERE 2oigas
K. pneumoniae | Klebsiella pneumoniae H T
E. coli Escherichia coli &
A. baumannii | Acinetobacter baumannii ORA|H|E=IE HEROL =
P. aeruginosa | Pseudomonas aeruginosa =5

8. XI&a
= TEe Uy

22y B

AAIRI(2022-10-014) X|HCZE 23|
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=
HIARY dd | =A
4 | &
CRE Z&39| U0l x|zl FHM2 [AQUTN?
YUBIO| P B ZAIS 24 284S AIMSHD ZHB0| AMEE B9 ANE | L | Lo
ESot0 HIYBALE BiCt o= | A5
LU0 ot B7F = 20 WS & + Q= BR0s M=HCR HY W8S al=s . . o
siCt 4 | B35k
CRE 30N ZeE 2y 2RlBI=STE/50d 224Y, 53U 2Y, W) 2edel . |«
» ’ 715 =
FTL(DEZ SR S)0 M2 Xz Mg NI g | &sk=
CRE genotype ZAO| CHgt UHIHOI FM2 2UQITI?

HES0| A== BRI AT HHAZMOIM CRE 7 22E 22 7HHildRoes 48 nec
2ot ZFO| CHet ZALE AIRYSIC. c= | °°
2=oiM CRE ZES0| LYotz 32, X=d HE0| MU, 52 22ld #39 498 . L5 | Lo
YOl Het = AR, FHHHERNEA HAE 2ottt o8 | x5

CRE Y= 20N tetracycline2 &IHX0I7I?
CRE ZYFSUM M2 B-lactam-B-lactamase-inhibitor & Af2& 4= 9l 42 orst | e
tigecycline 2 OfA| LMZA 11248 4 QLY. o ==
Tigecycline 2 ¥3, 4# W 8=/t X0t HRZY, 289 224F X=M= BTN .. .o
or=rt % | S8k
(E e

&3 CRE 4&3, CRE HIRE0IA tigecycline & M&ots 0= 18 X|2(high-dose |, sec
therapy) 2 =58 Q®(combination therapy)S 123 a8 | 55
CRE ZgS XIZHAM polymyxins2 EIHXOI7}?

CRE ZESUN M22 B-lactam—p-lactamase-inhibitor & Al8E + Y= B2 colistin| .., | o
I’OE e 2 UL == =0
&5 CRE 285 (2UHE, BRUY SUM colistin & ABSH= B90= 88 88 | | o
(combination therapy)s HASICL a5 | 5o
CRE HZ0IA inhaled colistin AF82 10| T3t 277t B&oto] YtHoZ AFsR| | OiR
O;P‘htl» -8 Lo
o= EN=]
Creatinine clearancel] ME 2% YN MM § 248 24 ZUHFO| oottt | 4g | RS

CRE Y= x|20|M carbapenem F1}X0I71?

Ertapenem0il W4 (i.e. ertapenem MIC >2ug/mL)OIX[2t meropenem0i| Z4=A

(meropenem MIC <1ug/mL)0IZ, 7HIHE 2oig4 S42 R0, meropenem 2g8 | At | RS
8AIZH 7HA0Z 3AI7H S0t @2 HFEste Hit(extended infusion)S 12T

CRE Zg32=2 M= Jige dH M8 & o= &2, meropenem MIC7t 8mg/L

0I5t2! CRE HEZ0 meropenemt CHE M| Het QES Mg £ U, 0] 42| A4S | R3S

meropeneme 22 HFot= YHE DY & UCH




& LHS Hl AHE XIE

ATny BL |
g | &
KQ 6. CRE Z9Z= x|20|M 7[Et EMHF|(e.g. fluoroguinolons, aminoglycosides S)y= &a1X017}?
6-1. A HHALS Eel(antibiotic stewardship)&Ql ZHEOIM Ha Q2R 22 Ul QU=
7|1& 2H((ciprofloxacin, levofloxacin, trimethoprim-sulfamethoxazole, nitrofurantoin, orst Lo
aminoglycosides, colistin)Z MEA| HLE AHMZL2 g-lactam-A-lactamase-inhibitor) |~
B} QMHMoZ 1T 4 Qo
6-2. CREO| 98t T Q221 242 AL ciprofloxacin, levofloxacin, trimethoprim=
sulfamethoxazole, nitrofurantoin, aminoglycosides, colistin & 444 U AUXMZ orst Lo
X282 2 QT E3H Nitrofurantoin®l ZQ HIEZM SO AfRE 4 QloLt| 7
ARME/EEY WHHM= ALBE o SiCh
6-3. CREO| 2ot 584 L24H2! ZL2t= aminoglycosidesOi| Z=&0[ UCHH ot | ue
aminoglycosides H= QS Afgd & + ULt o
KQ 7. CRE Z¥3 x=0M Yt 2¥2 s9pxeR
7-1. CREY ot S5 A4S X=0M &g U= MER f-lactam-pf-lactamase-inhibitor &= _ o
Q0| FHEH Het Q2 HAGHK| o=t °F e

7-2. Metallo-f-lactamase (NDM, VIM, = IMP)&8 o5:0f| 2fet ZESY B2 ceftazidme- |, zec
avibactam + aztreonam A9 Wl Q¥E 1&g £ Tt R
7-3. CREO| 92t 5 #&HSC| XI=0A M22 p-lactam-p-lactamase-inhibitor A0l . | o
Ofie F2 244 Qs JIE UYNSZE YR Qus nag 4 Qlth e
KQ 8. CRE L2ZHHNM MsEl= M X5 FAAII?
8-1. CREOfl T SFUA| Zed At 27 K| MEHQ| 7HY SRt 71Z0|H, ciprofloxacin,
levofloxacin, trimethoprim-sulfamethoxazole, nitrofurantoin, aminoglycosides & 25t Lo

U582 LEE SRV EMY 82 o UM 5 SiE ARSS 4 UCE Nitrofurantoin &
L2 HISTY YEFM ALBE & oLt MRMH/STHY WHHM= MEE 4 QUL
8-2. CRE 2 &fH| 24~ Zm0fA meropenem O 2448 LIELHY 7HIHARs G4 HAZIIE
Y 4 QAL B4%1 F2 meropenem & AIBE £ QICt MRAMA/EEY WA= | d' | RS
meropenem 2 extended infusion %192 AlE6k= 0] MSELY.
8-3. CREYQ S| 244 ZAS AJlZHS O ciprofloxacin, levofloxacin, trimethoprim=
sulfamethoxazole, nitrofurantoin, aminoglycosides, 2 meropenem0f| ZiAS LIEHHX]|

0

5 o
IS AR ceftazidime—avibactam, colistin, meropenem-vaborbactam, imipenem- og =S
cilastatin-relebactam, cefiderocolE X|ZHZ Ut 4 UCt
KQ 9. CRE SXY =ZU ZH X0 gt FH2 20T

0-1. CRE S =2 2BS poymyxin I8l B3 Qe %8 T2i® 4 ATt o | T
Py}
9-2. Polymyxin 7|2te] Egk QHO= colistinit tigecycline &g E= colistindt meropenem® |, | O4<
5t QHS T3St 4 QIOM, HSIoH= SHAIRI= SHIR| 29 ZNIS HIEIOZ Medsfor dict | T WE
9-3. &3/t Al o2 CRE 54 53Ul 20N tigecycline EE eravacycline #=28s | .. | W
X22 13 4 . T %8
9-4. Metallo-g-lactamase S Y&3IA| oi= CREZ ot 22y =2 2 Ttset Alz2 | . | iR
ceftazidime-avibactamt metronidazole 29 ¥ QES ua24st & Tt e =]
9-5. Metallo-B-lactamaseE okl 2= CREZ Qlot S8d 52U 482 /tstt X=z2 | . | Lo

imipenem-cilastatin-relebactam &= Q@S 124& 4 Ut °




=2

HIALS AX
T
Q22 =SXM SZHH NS HIQISt CRE 2HS(e.g. 73, HY S) A0 st FHEE= SMAl= SR
10-1. 222 =Hg =AU ZAS MRt CPE ZE5MM M2 f-lactam5-actamese-irhibitor0] 1+ o
Xg 2 HUEH 7 HHASsEA Ambler classOfl R SHIRIE Ci2A| SoiCt < e
10-2. KPC 4d CRE ZfS0A= meropenem-vaborbactam, ceftazidime-avibactam &= _ |
- . . i RE
imipenem-—cilastatin-relebactame HABIC}.
10-3. NDM E£ L} metallo-S-lactamase M4 CPE ZSZ0|M= ceftazidime- avibactamz}
aztreonam &2 2, E= cefiderocol o= 2ES HYeIL). Aztreonam AFBO| Ot c
4L, ceftazidime-avibactam ©= Q¥ AKX YOH, colistin, tigecycline, SIS
aminoglycosidesOl| 20| UKl SIGIH LA U= AP EE Het QS NefBiCt
10-4. OXA-48 A 7HIHERNEA 44 CPE US0 A= ceftazidime-avibactamO| s | ==
- ay | &8k
TSI,
10-5. M=Z2 p-lactam B lactamase-inhibitor AF2517| Of2i2 &M CPE 4EF Xz BRI
7R Ud0| USE FUNIE MElss| Ofs/ofeix £, 248 B9, 2A8 U F/MRIE | 4 | B8k
Jeolo HY =2 et QS ME6hM X|ScH0F St
10-6. M2 B-lactam-B-lactamase-inhibitor AF20| E7t56t AR, 78S 59 5 ZH0|A
Het QS 124E > QUCH colistin, tigecycline, am|nogly003|de301| g0l A A | ESkE
SOISHH L=y Uz YHPE ZEE Hel QES H5H
10-7. M=Z2 B-lactam—B-lactamase-inhibitor Ak20| £7t55t AL, meropenem MIC7t 8mg/L
O[ot2l CRE ZZS0 meropenemt LI ko] &t 2ES of 4 QL 0] B9 meoperem |, | o
202 8AIZH 7HAOR A7t 0t @ AMFGH= B (extended infusion)Q& E0it & 7 | 77
QUL
10-8. 7MHIHHZeHEA S4, ertapenem LHA0ILE meropenem Z4-42! CRE ZESHA
meropenem 292 8AIZH ZHHO2 3AI7H SOt QEH HFoke Witi(extended infusion)0| | A& | RE
HOECE ON| SMR=Z d4d0| U= CE AME Fojol = £ Ut
10-9. 7HHIHERNeA ZNE Y £ ¢l= AR, ertapenem WHAO|LL meropenem Z4=40l
CRE Z¥=0|M meropenem extended infusion, ceftazidime-avibactam, ot | 13
meropenem-varbobactam0| FHEICY,
10-10. 7HIZERHEA duE U 4 AL SHO FR, BEINA ertapenem} meropenem|
L2l CRE ZBS0IM ceftazidime/avibactam, meropenem/varbobactam, okst S
imipenem/cilastatin/relebactam0| H1=H, cefiderocol2 CHA| SAYKZ S0t & QUL
10-11. 7HHHARHSA Z2UE Y 5 AL SH2 E2, BHANA ertapenemt meropenem0i|
L2l CRE ZEB0IM, M=2 BLBLI AE0| 7158t 42, 49 T2l IHOI HIED L L Lo
ST 24N ZIE HIEOR F3 AY (S5 ERUY)IA colistin 2 meropenem |~ | "7
extended infusion 7|2FQ| HE QHS g 4 QUCt
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1-2.

1-3.

[8-10]. ZLHUIA 92E2| KPC-producing K. pneumoniae
=

URBTIO| ZD AU ZAE FA
HYHAE Bt

A0 CioiM B7H 2 HO WHE & + s ZRU= HSHAE A2 WHS Sl o
[ADZE B8, ZHE ESEI

Y, et 2HYe| S5

CRE ZE30IM ZgE LYRHI=RY/EHY 2=28Y, =24
E Xz MEE Folit. [A03k 2, 2AHE S35kl

IS0 Mot YR HE2 A 020 FEE DIXle SQ% AXZ o

CRE &

— L OO

2 E coll #E3°| S Hde=

=
Aot 2A0IM 30Y MYE2 38% (35/92)0|1U 0 CHAZZA0IM APACHE Il score?t XHat
SHA AFZ0] ALEN QOIUA Yk OXls A2 SHOIZUCt [8]. Global Antimicrobial
Resistance Surveillance?] HIO|EI0|N 57912 K. pneumoniae d@5S EAMFUSM0 7 HHtH|E

Lol 220 24401 39

ot

=
gl
0l

gl ZRE0 SAES SR AZEY HETt F5S QIS [10]. TEkM

UH LS SISIAIS ZEHO| ST 29I0f HHS S 3
20| ST ZQO= HA 240] HUYS HAIS AHSICL ZEH S

2 M ALZE, olz7 [ YUEHE, XFAR9| Lidd 22 5SS 120t &
[ o

2
=
02
oY
>
i
=

ooF oHCt [11]. =LHOIA A3t CRE #¥3 HF0M= 5 133712
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[o] k=) ==
MIMOZ 702 XM=

20N Al3tiSt 187712] CRE #&S
X2 OIFQICH [12]. Mi2kA ZeeS Selst

o ol
o —
%2 CRE 293 X2 Zu 32 0 L 42 o 4 o,
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=75
=S=

7 E2E 29 FHEsEA 4
=

2-2. H=3iM CRE ZHS0| Ldok= 32, XizE ZHO| HLSI7LL =22 E2lE #F2 A+ S8
Hept A= B2, FHIHARHEA HAE 1fsic). [AOBE %8, 2ASE HE]

» =2H %
Ceftazidime—-avibactam2 M=Z == CRE X|2XHZ KPC2 OXA-like 7HHtHHIE5E A (e.q.,
OXA-48)8 YUME 4 UCE= CPEOIM RUAES &Qlot= A0| A Xz LS ZHot=0|

ZQ5ICt [13]. TS ZAZI 022 AR SMA| 24N AFOZ ceftazidime-avibactamOil CHEt
g 778 olols AC=2 UM + UM

7tHtH Ao e A REUKNE ISE =Rl oA SEEAAMBIS-MEEMH(PCR-
sequencing)2 O|ESt=0 AtH| AP 27t58 42 Alx EHsZATA(EE )0 =g
= UOLE HA AQ A[ZH0| 22 2 2 O} [14]. NMSeHE HAIZE ZREAHMESH(e.g.,
Xpert Carba-R)0| 7t5¢t Q27|20 = & O AMEoH 2nE
AAE 0|Z2otH ZULUA &8 KPC, IMP-1, VIM, NDM % OXA-48 A
TAIZE Lo A=E 2+ QUCH [15]. |4 ZAIEE MESH| 022 49 BT A
HAFZ0ET2HI|H(e.g., NG-Test CARBA-5H)S 0|2 £ ULt [16]. NG- -5
7t 2oigA 5Z(NDM, IMP, VIM, OXA-48 2 KPC)2 =iy &2 0|25 152 TH|

80I8 4 QlCt,

§
a=
.I

(=i

C)
_|
D
@
O
>
X
o
)>

t=olA CHE £2/0il CRE ZE30| Zdok= 740'—? AzE HEo| Motz F2, HE RHUEY
289 Jtsd ULEZ JHIHEEMe A 4 (R 0E EYUA Mz 25 27t UM
C

H S0 22 1_4"°| grd o] X 49| 7t |']I'”|:”"‘°H-9-—I-E 4‘5“85%%
HH

10



CRE &S XI=0IM tetracycline2 oI

oh

3-1. CRE ZY30M M2 B-lactam-B-lactamase-inhibitor & A& 4= Y= AL tigecycline 2
iR AFZAM u2{g 4 QIo) [AOZL o8l 2AHLE U]

3-2. Tigecycline 2 85, A

[ADZE o 2HLE

=y

WU sk 2o 54d, SHY Q24N XRM= AHESIK| =Lt
A=
&535k]

3-3. 33 CRE Z¥Z, CRE MO tigecycline 2 At2dl= AR0= 18
dg 2¥(combination therapy)2 123t} [HUZE O, F_‘

)I'“

» =2H %

Tetracycline R=A| AZ2| SMMSZ =M minocycling, doxycycline, tigecycline0| =QJ&|0f
ABE|D ROM eravacycline, omadacycline0| O|=2t REQ SIS HUOLt 2L OFA
CER| ZUCE CRER Z2 CHAILFE 38+ 4Ee X=0 oMz =2 tigecyclinel
2ot AL7F O CREQ Al 2| Z4~d0f tiet ALS0| 2otH tigecyclinedfl thet Li0]
=X 2 702 OATICE, 0|21 QEUAM A= Tetracycline REA AZE SHUXG| CHEE Z4M
S70IM CRE @2 89%0A Z|TH 99%0IM Z+dgS HOl= AS QIst HE ATt [17, 18].
ZUO A= dF 7t BX| ¥OLt 227§ CRE #F & 27HUIMEt tigecycline LHYS ERE
HT7} QICH [19]. O|20|Al= CRE Z¥Z2 oF 2-5%0i|A tigecycline2 ARRSt UCH [20].

Tigecycline2 £0{ 0|2 2E7} H=H LYOLIL

HET A8 L 557t H0F 22701
U= NS HHIR| O R HET 01ZSE)

&= Hdo o HE9 A=l 5215 A XUt
[21]. 221t 201N iEdt Hiek 20| CRE°| Al AN deds 20l 497

LHE °”‘”I1l9f°| Het Q8 [22, 23] ot 18 2
s /A= DI%W w

Exa CRE 7.:.*%“%‘&' A0 tigecycline HEt
O

|
| oo

X2 [24-26] 9 S0 Q&M CHdH H7L7} 20|
o] ZQ XIZIAME AZL BLBLIZ Al
QHOILt 128 xRS ITHE £ USS HAlstn

2t
o
=]
=

S A
g+

£Q
=l

Lt [6, 27, 28]. Ni S2 CRE 2 *O”'zgl tigecycline X|=0i| Cifet 2171 12| HIEREM0IIA tigecycline
Het QT MUE U4, 18Y X9 A HMF7|7t A EC [29].



i 2dH S =

Minocycline2 7HHE WS A baumanni ZES0HM HE Qo2 AR I SIS 7|tHet
2 ASS HEREMOA oISt Bt AIOLE CRE ZY¥SB HohME=E AHE 2747t B&5ICH [30].
Minocycline0f| CH8t CREQ] Z44 St tigecyclinedf| HH F2 A2 L2{X ATt [17]. 0=
X|Z0M= CRE ZEZ0| minocycline® AFRE Al 212 7|18Y g o135t QUL [28].

rir

Doxycycline E8t CRE Z&30 haliAls 247t £5510 tigecyclineli| Hsh 242 E0l=
HIE0| ol A% L 5=7} =0t CREO| st Ha Q2NN E X220 AES 128 4 U
(31, 32].




CRE &S XI=0IM polymyxins2 Z1l=Q1J1?

4-1. CRE ZZ0M M2 B-lactam—B-lactamase-inhibitor & A& 4= Y= AL colistin ALRS
aEE £ Qo [ADZE s 2HLE HE]

4-2. == CRE ZAZ(YUm, 2219 S)0IM colistin 2 AIRSI= Z200|= 8§ 2(combination
therapy)2 HESIC [AOZE %l 2HLZE E5&

4-3. CRE HZ0|A inhaled colistin AFR2 S0 [H3t 2H7} BE5HH UHMOZ HXEIGHK| QH=LC},
[ATZE A4S 2HLE iR HE]

4-4, Creatinine clearance 0f O}2 2 MYn MEM S 2XI2 4 DLEZ0| LQSICT

[ATUE 28, 2ALE LS

» =2H %

Polymyxin2 |AXOZ polymyxin B2t polymyxin E (colistin) 7t AFZE1 JAOH ZLH0=
colistin B0 =IO AFRE|1T QUCt. Colistin methanesulfonates MM FAS Sdlf £0{%0
H|LHOIM 7t=2oHE Solf colistin &d A= HE0 A48 E LEHL7| Hzo SSAL MV
KMot eXoM RS X sZ0 = ¥ RAlH 17t 0ELl A=4S LIEHY| Fot [27]. E&t
colistin0fl et LS| S7t, R 4 ZAS YEIat7t OFA O|F0X|X| 42 & S0] colistin
AEE A STt [33, 34]. Colistin® IS0 st UMY 250 st HPE2 HHEE
CREZt 2HtE|7] 01721 2010 O|FQ] AREN| HEE QUCE [35-38]. Eot &2 JHYEH M=
ARSQ! ceftazidime-avibactam [39-45], meropenem-vaborbactam [46], imipenem-
relebactam [47] 1} colistin 7|8t B8 Q8 H|w SN AfS1t H|WotH CRE X|=0| AU

HI=otAL GS6HS HRUCH M2t CRE 43S XZ0AME MEZR BLBLI XIZHE {MMoz

O 0[245t 2| AF20| 2758 A2 colistin AF2S 11248t 4 QUTt 20224 0|2 A4St Q|
CRE Z¥3 X|=20| 3t XIZME M22 BLBLIQI LM 2750 colistin®] AL2S T 04
FTOHR| 4=Ct [28]. E5t RF Zeets| A-WME 55 CRE 24¥3 E= 3718 I8 3487
2

AE0M CHE SRl OfRIE ME 4= S WOl colistin AHBES 12 XS BHSHL UCH [6].

=
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=
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i 2dH S =

SN = AE HEEA0M CRE 488 Al=0f colistin Egh Qs fUH= MYkl
ACH 02| HAS0MM Fet QEC| REES B0F L ALY Zusman S2 22709] 2 A HEIRRMS
Sofl ZHHHHE WY O Sdd 2B0IM polymyxin e Q#0] H= Q0| Hioh AIUE0| Zaslis

HAUOL HRE 759l HO| K32 el v Ut [48]. Sy § 107H9| CRE ¥&74¥ A=
S19| HEtEAS Solf colistin Eef QLEUHAM 2= QYEL 30 A =
0 Q0= Ci=9f ALt HIEFZMOIIM colistin?] Het Q9| Rads &0l

CRE MM E%(inhaled) colistin®] A0 Chet 2A4= O RFoHC HEE2| inhaled
colistin® 50 CHet H7e SNMQBEAt = P aeruginosa, A. baumannii 52 CRE 2|2
O 390 49 20 g35H0 A0 CRE 0| Ciet Si+= ':':'Ef EZ9 1374 A+
HEF2MOAS colistin ZAF T QBT ZALRF £9Q) colistin B QE0| §59| XJ0|E L74GX|
ZoIRALCt [56].




CRE Z&S XI=0M carbapenem2 =112}?

5-1.  Ertapenem Off L4 (i.e. ertapenem MIC >2ug/mL)0|X|2t meropenem O] Z+=A (meropenem
MIC <1ug/mL)0|1, FHHiHY 2olig4 S4QI AL, meropenem £ 3 AlZt S 22 HFst=
H4(extended infusion) & 12{siC}. [AIZE o8l 2HLE HE]

5-2. CRE ZYZCE M= JHUE SH4H AEE + ol Z2, meropenem MIC 7} 8 mg/L 0[5t
E ZHS0| meropenem 2} CIE x| HEt QMS Alcg = U1, 0] AL meropenem 2
b

oo (==
o3 IS WHS DAY + Uk [AIUE U, IALE Qe

M

CRE #4839 Xz M22 LlHM7t JHLEZ] 00|, meropenem, imipenem-—cilastatin
WYE carbapenem | FMHME LE XL Eetolo CRE 4BS X=E {lol
Argolz A0 fEX(0f gt HAS0] UAL.

Carbapenem2 CHE HEIHE AY LA ORTIXZ AlZH OJES 0|22 MICO|dE
SX|5t= AlZKtime above MIC, TYMIC)O| UAN S5t ARHE f=istg 7HXICH [57]. A17[S0]
7t 7

r

302 24AZH SOt X% FES 222 HITE TN 24A17H SO K BER B0 WoIEAT
=
=

2y W meropenem s=7t =R/, A& EF YYO0| 2t ofst K&

Carbapenem Wd IS0 oot #dF, AS257|HE, HUHH, I
colistin &= Q0| H|3H colistin, meropenem HeH QB0 Aot ZME JHMAIZ 4= QU
Horeh T YYAIR(AIDA trial) O O]A2td, TT2|A, O[FH2|0te] 67 HAMA TIBZUC [59].
0] HF0IM meropenem 2g2 8AIZH 7H4Q=Z 3AIZt F0F @ FFdh= Ut(extended
infusion)22 £ ATt Carbapenem WA IHSHHR S50 A baumanni?t 74 2k,
Enterobacteriaceae, Pseudomonas 0] 25 EEQICH X|= Alig, 28Y AIUE, 149 AfUE
25 U 20 XHO[7t GiRi1, CRE HES AT Iofet MEEAMME 022 Xt0|7F GIRALT.

ron



i 2dH S =

KPC M4 K pneumoniae Zt& 2Xt 661H2| 0F QXIS S5Oz EA5H 0|=2|0t
meropenem MIC 7t 8 mg/L O[5t [ meropenem O] Z&tE He !
S5 7102 LIEIGITE [60]. 0] ¢1710f Z5te 5050 #38S SXIS HAOZ AtS M5 =20
meropenem 0| E&HE #HE Q#0| meropenem MIC 7t 16 mg/L O|MCZ &2 AT W2
149 MYED} HHO| UU=H|, 0] HF HHAKXIIA meropenem 2g= 8A|IZEH ZHH4C = 3A|Zt
¢ 22 HFote YWHeE F0 HUC [61].
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CRE ZS XI=0iIM JIEl &4dXi(e.g., fluoroquinolone,
aminoglycosides S)= Za1X21J1?

6-1. YN YA H(antibiotic stewardship)Ql BN Ha Q2AHO| AL ALY U= 7IE
ol (ciprofloxacin, levofloxacin, trimethoprim—sulfamethoxazole, nitrofurantoin, aminogly-
cosides, colistin}E MEH JHLE AHM(MER B-lactam-B-lactamase-inhibitor) 2Lt LM% Z
DY 4 Uk [ADAE U, IALE wS

6-2. CREO| o3t tta 22t} 22 AL ciprofloxacin, levofloxacin, trimethoprim—
sulfamethoxazole, nitrofurantoin, aminoglycosides, colistin & Zi+d U= UME X|Z6l =
=+ QUCh ESL Nitrofurantoin o Z< HISEY UZANM ABE £ JUCLL HMH/SEY
HAHNME ALY = QlCh [AUZE 9 2HLE ¥E]

6-3. CRE 0] 23t 2% 224H0I HL2tE aminoglycosides 0 Z4=410] 2ICIH aminoglycosides
CHEQWS AIB3l 2 £ ot [AIZT oF ZAHLE Y]

» 2H 2%

SIMK MYALS E2l(antibiotic stewardship)&Q! ZHS 12{ot0 CREN]| ofst Tha Q2 ZIH0A
MZ2 BLBLIELE Z4+M Q= 71& 2H|(ciprofloxacin, levofloxacin, trimethoprim-sulfamethoxa
zole, nitrofurantoin, aminoglycosides, colistinS 2MXMOZ AI2g 4= QICt. CREO| 2Jst HS9
dB0M 7|E AFHE 5 0H A0| o S0MY X|of CHollM F=tobA| gfofxl vt QlAT, ShdlK &
44N Qe CRE #39 HIE2 MM colistin (80%), amikacin (50%), fosfomycin (50%).
gentamicin (40%), ciprofloxacin ({(5%), trimethoprim-sulfamethoxazole ((56%)2 &21%|0f
OFH| MEHO| MBI o~ QUXITE [62], WA L2 Ha QEAAER UM QU= AME AMEE
4% 43H0E Xz = US AOICh 0|=9 Helets| X|R0iM CREO st WEH X=E ol
ciprofloxacin, levofloxacin, trimethoprim-sulfamethoxazole, nitrofurantoin, ©3| Q9
aminoglycosides F0HE 24 H1olH, FEQ XXMMZ CREN 2ot 25 4F2 &Y
12510 dg0] Us 7IE UM F SIKIE MEGIH Atgst=E HiIskl UL [6, 63].
Fosfomycin2| 42 E. colie HMelst 1% 4 Md0A fosfomycin 7t §4 M4 RWXE
LiZiSE A [64], st £A9 2F HF0N Hae Q2L X222 ABE fosfomycin 13
QB2 nitrofurantoin 5 QO Hlol x|z HIHE0| =2 A2 HOFE Hf 0 CREO| QI8 Ha
QEZHNAN 2MHO2 HIEX| o4=Ct [65].
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Aminoglycosides = CRE 0f 2Jst =

MRER

aminoglycosides £0 A|

oz AR gt &

3
HL

g 8/t HE #

[67]. Aminoglycosides &3] QH

=

A
=4 =

X

[

e LEZAYUNME H=

A Y IskE ENEY 4‘—
A S0 7t W K pneumon/ae A1|ﬂ"+5101|*1 el
MEHSI X|=25IAS I aminoglycosides AFE2
Mzt o| DIMESA HAHE0| 2N O =UCH [66]. SN QLHOW 1 HOl A
aminoglycosides 2 amikacin, gentamicin, tobramycin 0| U2H 301
A OIX|BH ZHAMO| 9IS A 0[S 7+ &1} X}0|

QEIIE%DE‘—’F%‘E‘:

LOSt 2R Q2 ZIH0|A] am|nog|yc03|des ANE 712t 5
aa+ovo=°|m*+mo wwmlmorﬂ“m am

12 -




CRE ZgiS X=R0IM S QB2 SaXoD)?

7-1. CREO| oJst 332 #AS KRN Z+d A= MER B-lactam—B-lactamase-inhibitor T=
Q0| FHEH HE QU2 AHESHK| =0t [ADZT 28 2AHLE Y]

7-2. Metallo-B-lactamase (NDM, VIM, E= IMP)MA ZZ0f| o5t ZAHZYU AL ceftazidime-
avibactam + aztreonam X8iQ| ®gt QWS TaE{st 4 QUC}. [AIAE Us IHLE FSEL]

7-3.  CREO 2t IF #ES2

2150
244 9l JIE oSS HE QHE TaR 4 U FDZE 4, DHAE B

» 2H o
CREN| ost 55 ZYS9 XzUHAM MZ2 BLBLI H= Q% A0| HIIHC} [5, 67]. A
BLBLI &= Q9| 5112 HHZE oF S8 A 700N KPC MM K pneumoniad| 2fet ZiES
KRl 5779 EXt (3
QH(h=165)2 a4 U= OE 2Ax 174 0

(S
HO|X| 2UQUCH?26.1% vs 25.0%, P=0.79) [43]

mo Ho

r <
0=
1o
ol
:Iru
N
0
H
Q'E

.:.% ACZ2  ceftazidime-avibactam s
(n=412)5t A0 Hlo 20|U= AUE RI0|E

SHXIZE, NDM, VIM, E&= IMP 2 Z2 metallo-S-lactamase 2 MA5h= CRE OlA= gt
Q0| st 4 QU MZ& B-lactamase inhibitor & £ avibactam 2 7HIHHEHEA S
KPC Lt OXA S8 YH[E 4= UX[2t metallo-B-lactamase = 2AK|GIX| 2ot7| HZ0| metallo-g
-lactamase € ddote 230 2ot UM M=2 BLBLI &= Q¥2 X|= A= 0[0FH =
ULt [5, 6, 67, 69]. BIH aztreonam £ metallo-A-lactamase 0| XSAES 7HX|1 U0 metallo-4
—lactamase & 4otz w50 2ot S ARBE & Ut AX| of Akt L ZZ0IM aztreonam
2 VIM-1 MM K pneumoniae 0| T3l 2|X|2t 47 S % BOFUN [70], T 55 2
SI70ilA NDM & VIM € dMote g4 22|30 et 52 2HFUC [71, 72]. SHX|E
metallo-A-lactamase M4 @32 MY 220N extended—speotrum B-lactamase (ESBL)S
S0 45t aztreonam Off &S 2 EICH [73]. 012{3F 2XEES HZ5H7| sk metallo-B

* 13
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8-1. CREO| CHgt Ml Z=d ZAb Zat 2y MEfo| 7P 2% 7IEOIH, ciprofloxacin,
levofloxacin, trimethoprim-sulfamethoxazole, nitrofurantoin, aminoglycosides & Z4+-43
LIEHHS OHR7} ZXiE AL siE X = 512 Ak2E & QICt. Nitrofurantoin 2| S HIEEHA
UZANM ALRE & UOLL MMH/SEY WHANM= AT 5 Ik

o oono
[ANBE B, 2HLE 48
8-2. CRE 9| SR Zt4+A ZIM meropenem O Z4MS LIEHNT FHIHUSHEA HAZENE
UL S7ILE SO HL meropenem 2 ABE 4 ULL MLUAE/SHY WHAHMAE meropene 2
extended infusion 8HOE A5tz 0| MSBEICL [AOTET o 2HLE HE

8-3. CRE 9 Sin| Z+M ZAIE A2 o ciprofloxacin, levofloxacin, trimethoprim-
sulfamethoxazole, nitrofurantoin, aminoglycosides, & meropenem 0ff Z$AS LIELKHX] 22
AL ceftazidime—avibactam, colistin, meropenem-vaborbactam, imipenem~-cilastatin-

relebactam, cefiderocol  X|ZH|Z 12{gh £ QICt [ADAL odst IHLE =2

AR g, = [

CRE L= 2Kl OFM|0 Choll 7 tet Si+le FZE6HK|2t cephalosporin, fluoroguino-
L]

loneS HIZS W2 SAMSO| 41T tAF 0N AH L0 5=E0 28 sE20H =4 F3EHH,
(0]

012 ¢l 22 ZHFUA X d+d 200 Hioh Y=t d NS 2= oM Z=+d0]
U SUHE MBE 2+ US A= OYELD [74-76]. 0[2{3t He Hafao EUS W 7|& =L

7H0|=2f210Al HIIote SHMA| £ beta-lactam AY 219 2X|Q! ciprofloxacin, levofloxacin,

trimethoprim-sulfamethoxazole, nitrofurantoing AI2& + US ZA0[2t0 M=t [77].

Aminoglycosides®| &% =49 22 ME0 DFXFHAM=ME = AU U= A=

OLIRIZE, =LHOA OFE CREOIM ARE 7Hstt A7t MetERl EE 12{oii= I aminoglycoside

NS SYHO| Z8E BY ZR diY ARE AEE = US AO0ICt [78]. Aminoglycoside AIS

YN ER A= 271 =2 RAE0|7| 20| AE Atz 728 1Y 13 2= Afge
=

=
e =
NS HUR [79]. X3, HIE EF HMAE OHUX|ZH CREOIM AL 7ttt Y7 Ml

- OO

O
Ll
7



— O] "TML-

il R

Mg 1HolYUS [f HIEEN HHAWME 13 aminoglycoside QES AlRE £ Ug Zo|Ct
[80]. FosfomycinQ| AL 3XH HH oA E2| AFRElE SN Z4d HAtE(e.g. Sensititre,
VITEK-2, Phoenix, E-testS0| 2Joff +3%= 5 HAE)CZE= £ coli Y K. pnuemoniae2)
FosfomycinOi] CH3t F&kst MIC g2 Of=0l StAZL Tt [81, 82]. 0= TY7|# S0 KPC
A DS HUMOIM FosA genedZE HIE0| 80%01 77X Mt zi2 HISEHY YEY
BINE MO aliE O |2 2R X S nitrofurantoin 5 0| HI3H fosfomycin
19 RI:H_O_| gu_f P YSAiChE XMg 2ol 2/US I 71E 21 710|E21RI0A H1EH fosfomycinS

7l= 0L} [65, 83]. Nitrofurantoin?| 2= A& AHE W S25t 52 RAloH|
O'|E47| [[HTON AMRMAOM= FHOHR| L=l [84].

0= 27 7|&e] G101 M=H 7HHiHERee A7t EXHK| 4= CRE & & 76%7F meropenem0i|
U848 LEUE ALE gfolfl BT FHHHH A 2o A7t EXMok= CRES| 49 meropenem0i|
ddE LEiE 3971 4 36%0 =1 fﬁf?'iﬂt [85]. S, 9Hﬂt {2Eoiga/t EMotXA| 2= CREO
olgt ZHZ0IN carbapenemE AtES A7t ZXSk= CREO| Qs S0
ol XI= MIE0| F2I0[5HA RULE [85]. 010 3710f04 Ol=X|Z0iIAM= HE HISEY L=4F
A2 meropenem H= QB9 &5, 0| st A+ Hit= $§0W”f 7t 2o E A7
EXOHA| b= A0| ERIEUALL S2 EXfok= A0| ARIEX| U2 2 meropenem H= QES
2 2 98 7oz MG 2

S
ﬂ.IIO
=
_E

AL
Fel
|30

—_—

AEeH 2 & US AL [28]. Meropenem0i| Z=AS LIEFE X|2te 7HHHHE
2ollgArt 2 420= SHE SN ZAAMSTO s S2tAH0| ZXot7| R0 iy
OF R

ol

2] AFRE HIIEX| &=Lt [86]. ZLHOA= OF&l CRES| meropenem Of CHaH Zt4A0f it

O 2 XIZ0M= meropenem2 ZHHIHAENEAZF ZXHSIA| = CRE0
Ot 20| =otolo] HIIGHULE. SF ZB0IM meropenemE extended infusion EEHC=E AtES
4% B Z2 Xz |UE ¥ & U= Hol 2Aot0 CRE *lc’ﬂlm/i’(UH QEHEHUHA

meropenema AI2E Al extended infusion 2HOZ A 2 HUOSHC [87]].

(@)

Ceftazidime-avibactam2 2023 7& =L0| SA| HRU0 2024H 2& 192E QY50 X
THSSIT. SRRIZH, HTHXOZ T7to] Of0|Bf NDM M4 30| Thet alts B8Y 4 o7 0
C2 D= MR Z+4S LEHHX| &%= Non-NDM type CREO| 2§t HI=ZEHY 2
MRAH/ZEE LUHF0M MBS ag 4~ QUL [88, 89].

HO op
2

08

Colistin®| #L 14 X22 ARE0] S OHH0|n ZUOIME g2] AT
UCH[90, 91]. © [ et LHSE0] MAM2Z S7totil Q= FAH0|H, A
FAANsES ool Y017 (L, H5d 2 27t =7| 20 S0[U RE0AM= O 0

ol

=

of

9 o
E

=

o lo
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LQMXO| CRE 4¥Z X|2HMZ2 HIEX| ¢4=C} [30, 92, 93]. ofX|2t CREON| 217t Q= SHUH|7}
SEoHX| %2 FUYUAME TE ZE A0 HeMdS LIEUA| ¢4= CREO 2Jst HI=EY
WA A= colistin AFRS #H1IGH= A0 27tI|SHC

20l RS HI=st ME=0H M= CRE ZE30 S04l Aoz & LMU= ceftazidime-
avibactam, meropenem-vaborbactam, imipenem-cilastatin-relebactam, cefiderocol S0|
Q0] ZYS| ABSO|CH [28, 90]. LEUHS Zefst CRE HUEEY XI=0 QU0 7|E0 ALBSHH
colistinO|Lt carbapenem S0l H|oll £50| R4t A2 LZHMUY| 0| 0|F LH7t = L0
=QE 22 CRE HIZAY WSO M0l JH5E 20/C (94-97).

H=2 oT
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d SZL ZH2 polymyxin 7|tte| W Qs

KA
Ho

CRE =

9-1.

colistin I} meropenem

=

St
=1

Polymyxin 7[%te] Het Q®O=R colistin 2} tigecycline

9-2.

olOF 2HCt.

S HIEoR M=

4N d+g 2

k-

3
S

Sum=

k=

)

k

._oﬂ

eravacycline &= QHS X222

X 912 CRE S2tA 22U 20IM tigecycline E=

Eot &

X
So

9-3.

Metallo-8-lactamase &

9-4.

ceftazidime—avibactam 2} metronidazole 2]

Metallo-B-lactamase

9-5.

imipenem-—cilastatin—relebactam

X R0 w2t

(=1
of

=
e

f

20 SZ22 LgE 0 s4o|L
FAIEEHA HY Z700 =30

<
99].

STt [98,

i 8oz g9

polymyxin7[£te| Hgt QE0|C.

o] a7I2
— - L—L

M RelLt2toM CREZ

120
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T[T SFX|2H ceftazidime—-avibactamit Imipenem~—cilastatin—relebactam= NDM 2! CtE
metallo-f-lactamasedi| CHalf &1t7F 17| W20 [13, 100] LE|L2HE HIZ5I0 0] EAE0]

F2 LEfLE= OFA[OF & 7[E} X|F0ilM = XMESHR| 42 7ts40] =Lt [20]. m2EA, polymyxin
7|Hto| HEH QHe =xoz X|siEt JhsA0| W2 CRE AYZ0|M £Q35t X|2Y ot ofL2},

metallo B-lactamaseS MASk= CREZF RAMISH X|F0Me 0fs| S522 XdlE 71540
2 CRE 4Y¥359 Q35 X|=0|Ct.

CREZ Qlot =2 =44 489 A=0Zt 2FS & F= gl =4u 48e=2 Qlofi 0xpHe=
Zet CRE 2RZF0 et 649 AFUAM polymyxin 7|€t0] &gt QEOZ X222 2AS9

2 22 AESEH H H2 A2=2 UEHCH [53, 54, 101-104], 0l=
_|

EHCLr X1|71|’£1°J —Erédﬂ’é* ‘3—4 EHIEfzé*. ZI0ME polymyxin 7|29 St QES 22 %RIEQI MLEO]
MEMOo = HE Qo= X8R SNEE0 IUTHOR: 1.45; 95% CI, 1.18-1.78; AX0.001)
(105].

HHUM= X=S Pl polymyxindt
2ol AlZe 4 U, OfEH |2
s 2 off0F StCt [49].

HIE 227t Met&0lLt, CREzZ Qlst SFY 54U
tigecyclines EH&oAL polymyxinZt meropenem
et AQIX|0f st MEH2 CREQ ANl Zad Zit

Tigecycline2 &9 22U ZES L27|= W12 A0 Mol X1 etdiK|=, 20160]
A2t CRE 24 X0 THEt 24 ZAMOIM 98%2 &2 A48 Bt [106]. CRE @7t
tigecyclinedfl Cier Z=~g0| RULHH, FFHQ S8 =2 AU tigecyclines X=Hz AEY

2 9IC [18, 29, 62]. CRE 274 22Lf 2%e| X|Z2E tigeoydline TE &2 H 9 o5
A& 7tsoiL, 28d Sd4U 48 it § S3T/t &2 SAS2 tigecyclinel| Hieh X|= HiS0]
HE 4 OO Z(SOFA H4= 74 0|2 vs. 78 0|4 78.6% (33/42) vs 54.2% (33/59)) [107]
50| HEM 437t SEHE A0 = tigecyclinelt meropenem E£ tigecyclinedt
polymyxin®| #g QHS TsI==2 HIE1 QUCH [49].

Eravacycline2 tigecyclinel} LAXOZ QAISH HEZIAO|Z22 QSEA| Aol M2 &
fluorocyclineCZ O|=1t REQ| &0 YUOLL 2= OFR EUE|X] 4UCE. Eravacycline2
CREZ Z&k510] 224 2ZHY 298 Uo|= IS A0t 20| o) 25 st7ag
ZERI QACH [108, 109]. Eravacycline®| Ya7ids st FAL| L& Sl IGNITEMA ST
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22 ZHo| tHdt eravacycline? Y4 X|2&(clinical cure rate)2 ertapenem (IGNITET)0|Lt

meropenem (IGNITE4)2t H|wghs [ FX| 4LTH [110, 111]. Eravacycllneol QAN X|ZES

STES A AN 179 SHY SLU 4 Xt XEE2 94%= LIENHCH [112],

tF 36O AM| WESS oINS M, 30Y WES2 74%At
"

)N
2
el

>.
ng O~
oln

OII

18

eravacycline@z x|zt 55
501

353 5 8¥2 CRE ZE3 , 13 7H2 30 MZSH 20| QIZUCE [113]. 0f2fst
AN Yoz CRE Olst EXt 2L 24Y9| X|EE eravacycline® 12& 4 QIOLY,

oot 20E
B0 B Aottt [49].

Ceftazidime—avibactam2} metronidazole EeH Q¥ 25 ZHO| X|Z0H| CHEH 24 AMAIS0|A]
LUSH ZUE BOFACH [114], 34 LMAIRC! RECLAIM, REPRISE SIT0ME SX SZL
7 SP7} Q= Z40] HOIZ|O] [89, 115] 2015EH0| 2AHA =ZHY 20l TS 0|2 FDAS]
= 2UUCH 2023 =L M= ZUERACE O X ALS0 O=H, CRE 4832
ceftazidime-avibactaml2 X5t 42 CE MH L8 HlWotd MHXQ MUES
UMF AL HIESE S27t SRIEUCEH [39, 40, 42, 44, 116, 117]. W2tM, HIS 247t HEHO|
ceftazidime-avibactamz} metronidazolet %E@E 42, CRE 584 54U 4E9 x=
gHOoR uE 4 ULt

r

EN 24U 4Y =AE HHe=2 ot FAY a2 HFUA imipenem-cilastatin—

relebactame imipenem—cilastatinlt QAFSH Skt NS EOH [118], 20194 7€ 0=

FDAE S8 24U 449 X|=E 2la imipenem-cilastatin—relebactama &CI3iCt. O|=,

78 H OfA[OIE Zefet O =710 Sl O |2 F29 015dd ¢+12) RESTORE-IMI-1

2 7HHIHE e 20| U= oAt 31HS HaC=ot AR AMAHOZ, FHHHE L4 20
=i 9

CHaH colistin-imipenem Zg&1+ H|wSt imipenem-—cilastatin-relebactam®| &1t NS
AS3ACE [47]. ofX|TF, O] AN CRE HES BAte 79, 24 S4U Y 2Xt= 1ot

ISE| 0| CRE S84 =S4 ZHNA imipenem-relebactam?| x|z SE FAMHCZ HII5H |
QsiiMe SHAZE Uon, FIHMQI A7 LQBICE ESH Imipenem-—cilastatin-relebactam
[HEE20] KPC A4 CRE #39 7HHMHE WA P aeruginosa®ll 247t QIX|Gt FHHIHE LA
A. baumanniO|Lt 7HEHHE WA Stenotrophomonas maltophiliadl= &1t7¢ SICH119, 120].
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10-2.

10

10-4.

10-5.

10-6.

10-7.

10

3.

8.

S, SHY S S HiRlst CRE ZtiS(e.g. =ES, IIE S)

X=0il CHSt =HEl= M= A0

» 2N
10-1. S2H, ST 52 ZAS MQISt CPE ZES0M ME2 B-lactam-B-lactamase-inhibitor 0]

KPC MM ZHZ0|A{= meropenem-vaborbactam, ceftazidime—-avibactam L= imipenem-
cilastatin-relebactam & AASIC} [ATNZE AT 2HeE SSE]

NDM E= CE metallo-f-lactamase 4 CPE ZYZWAM= ceftazidime-avibactam I}
aztreonam Hg Q¥ L= cefiderocol 5 Q¥E HESICL Aztreonam AME0| 022 AL,
ceftazidime- avibactam H= Q¥ HEE|X| 22OM, colistin, tigecycline, aminoglycosides 0
H5H0| JU=X| 0I5 ZsMd Uz AM7 ZetE Yt QES 12Sic).

[A0BE e 2HeE 58]

OXA-48 A} 7HHIHAZREA ‘4 CPE #ES0 A= ceftazidime—-avibactam O] HZESICE.

[AN3: B8, 2H+E S8k

M=2L B-lactam-B-lactamase-inhibitor A}25}7| 0242 A2Hj|A CPE ZIE X2 X2 712X

2440 USE PURIS Ml S/RaN S, 2 B9, B

oTo = == ’ =] —|g' ES

T =2 HE QYIS MEGHM X|=sHoF SICh [ANZE 2T, 2AHSE S8E]

ME2& B-lactam-B-lactamase—-inhibitor Al20| B7I53t AR, F&Z 59 £Z A HEt
QHg 1ast £ A9H colistin, tigecycline, aminoglycosides 0] Z4A0| UA=X| E0IGHH Zi4A

[=]
U AME EotE Het QES 1Rt A2k %F, 2HeE S3E]

0[5121 CRE Z&30 meropenem 2t CIE K[| Wt QES & & U1, 0] Z? meropenem S
3AIZH SOt @ HMFSH= Y (extended infusion) 22 E0&t 4 ULt

—_
[ADAE oF, 2HLE Y]

M

FHIHYEsHEA S, ertapenem LHA0IL} meropenem 245491 CRE ZSS0A meropenem
3 AIZEsO 28l XFsH= 2 (extended infusion)0] HUEICE CHA| SHiM2 Z440| Q= CIE2

AHE Fofol = & QUCk [AUZE R, 2AHRE 2E]
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10-9. 7HmASEEA NS & £ Y= 32, ertapenem LiEO|Lt meropenem Zi~42! CRE ZES0IM
meropenem extended infusion, ceftazidime-avibactam, meropenem-varbobactam O]
FHED. [ADZT A48 2HLE WS

10-10. 7HHHARNSA HUE Y + Q7L 342 B2, BSAHMA ertapenem 2t meropenem 0ff L2
CRE ZYZ0|M ceftazidime/avibactam, meropenem/varbobactam, imipenem/cilastatin/
relebactam O] HIE|H, cefiderocol 2 LHX| SHMKZ F0&t £ UL},
[ADZE oS 2AHLE HE]

10-11. 7HmHARNEA ZE U = Y7L SHQ ZL, TS0 ertapenem It meropenem 0O L0l
CRE ZEZ0M, M2 B-lactam-B-lactamase-inhibitor A}20| 27t58t 4L, Z4H ME7I9|
AI20] HOECE MM Z4Md ZuE HIECZ FF AN(Es| HRZHOMAM colistin 2
meropenem extended infusion 7|4t| Het QHS SHE o= UCH [ADTET e 2HLE HE]

» =2H %

MZ2 BLBLI 4Hi= colistin 2] 71 SH4HI2H I Al, CPE ZUES0A 20| MDA
O SUNO = SIOIFIQICY [42, 45, 47]. W2t AZ2 BLBLI 52 M| F047t 7Hsottt™ CPE
HeoM= 0l M=2 BLBLI 39 SMHME Uit X|=H= HiTot. Ceftazidime-avibactam2
M=Z2 BLBLI &9 siLiZ 20233 7€ =U0f ZEAD 20243 28 192E QUF07t MEZULCL.
2 HIZ0ME S ALt ¥F TUE UHE 7IECE FHIHEREEA ER0 OE Xz

AME Ml AME0| Kelg 99 MRt HefoiA.

* KPC 44 25

KPC AN ZIHZ0| AQ HAT= SMIKI= meropenem-vaborbactam, ceftazidime— avibactam 2!
imipenem-cilastatin-relebactam O|C}. O2fet At LSS 712 polymyxin 7[212] Hat Q&L H|W
Al KPC MY ZS R|=ok= O O L2 2 Z2net o M2 S48 HIUCH [42, 45, 47],

ORI MEE= 2URZE 7t9 HlW |84 H7e MetH0|H Ao UHE H|wots Y A-R
O|20X|X| %UCt. CRE LS R 2SS Yol &4 72A|7F SO meropenem-vaborbactam E=
ceftazidime-avibactam® E0{#2 SIXt0| QA ZAUE H|WSH L& AP0 YA 2512}
30Y MUEUN F 2 7 R0 X0l= GATHmeropenem-vaborbactam vs. ceftazidime-
avibactam; YUMX &3l 69% vs. 62%, P=0.49, 30 AfUE: 12% vs 19%, P=0.48) [117].

2

A7) HROIN T YEHEA SRE L ol & 4 oIt XYY CRE Y52 Bt

©
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St & meropenem-vaborbactama S£0E2 3HO| 2kt & 09, ceftazidime-avibactama
FOofEt2 1539 2kt & 3H0| &4 CRE 22| #F0M =7| X|=0f CHet Li-0[ MZICE CHat,
<71 A7te ofA0 U0 R SR8 KeHE0] AL MEHHCE= HE A4 SE2= QI Y
Y 7tsd, diEC=z M2 29| ek}, M= [E CRE Z4E59 29, A9l Ztt 0[40| =g
O4E ZE0| AU, Eot 2k HiEt 040 F/1MQl M X=E LUC= HS0| AT

2 M2 BLBLI & H|w5t0| imipenem-cilastatin—relebactam0il Cigt 4 G|O|E=
H[SHHO0|Ct. Imipenem0i| 24240 gl O 247 49 3XS imipenem—cilastatin-relebactam
=2} imipenem-cilastatin 2! colistin 22 FAIQ| HiASH UM AIR0| TRZACH [47]. SiE
AT0|ME= Enterobacterales 24 At & imipenem-—cilastatin-relebactam =0|Al 40% (5
% 29), imipenem-—cilastatin & colistin ZHAl 100% 2E & 2H)Q| £2 Y4 Btg=2 HERX|0F
M2 9| ez Qloto] 20| Q= 2222 HHol|= O{Eht I CREM CHEH imipenem-
cilastatin-relebactam® in vitro OIA2 &4 [121-123], imipenem-cilastatin®| & Z&,
B-lactamase inhibitor2M relebactam?| MY &= 18 Al [124], imipenem-cilastatin-
relebactamO| CRE Z&30| &Y AC= 7|LHEICE. CRE HYSB0| tHet imipenem—cilastatin-
relebactam, ceftazidime-avibactam, B= meropenem-vaborbactam? 4 ZutS H|W st
A= Y2 ceftazidime-avibactam, meropenem-vaborbactam, 2 imipenem-—cilastatin-
relebactam2 25 KPC MM ZHBH M= M2 HAECH

Cefiderocol2 KPC A EnterobacteralesOfl Cist CHA| 2M[O|C} [125]. CRE ZES 2Rt Cha et
AU cefiderocol A2 2EXI| 66% (19/29), 1211 CHA| 2LUR(CHEE polymyxin 7[2H Q) X|= 2Kt
45% (5/11)01M L&A SHO| LIERS HC= LIERGCE [97]. 7HITHE Lk K pneumoniae E= 7 HHIHE
LY E. coli XI0IM cefiderocol Cf CHA| U= X|=5H SEX0IM 2= ERIC=E Qo AFIES 2124 23%
(9/40), 21% (4/19) ALt KPC Mo ZES0 LSt cefiderocoldt MZ2 BLBLIS| S H|wok= A
= SRR AR 7158t H0[E= cefiderocol0| ESHA| i8S HOEL}. T2iLt metallo-B-lactamase
MM THHMIZOH: NDM, VIM, IMP A4 31 HIhE 262800 st cefiderocol0] AIRE 4= ASS 117
Al [126], KPC 4 ZEB0M= cefiderocols M A1=61 | HLk= BLBLIAIZS M MEGk= 10| FEFELC:
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* NDM EE= C}2 metallo-B-lactamase 44 Zt

o8

=
[S)

NDM (E& CH2 metallo-B-lactamase) M4 ZAZ0M MSEE SHE SM0l= ceftazidime-
avibactam/aztreonam Hgh Q¥ L= cefiderocol Y QEO0| QUCt [127-129]. Ceftazidime-
avibactam ©Y Q! meropenem-vaborbactam % imipenem-cilastatin-relebactam=
metallo-B-lactamase A4 Z0= S24HO0|X| Lt

NDM2 penicillin, cephalosporin & carbapenems 7t=alioHX|Et aztreonamE 7t4==23HGHK|
=Lt Aztreoname NDMO| CHoA = 20| QUX|2E ESBL, AmpC B-lactamases, E= OXA-48
P22 FHIHEEHEAN 2ol 7tFol 2 4 UA2CH, 0|52 NDM dd 22|50 Qo A=
= MAMECH Metallo-B-lactamase A EnterobacteralesZ QIst &= ZHH0| Q= 102H9
012 MO Z St &E HAN N ceftazidime-avibactamt aztreonams= HESt 52HO| 2HAte}
= polymyxin = tigecycline 7(8F 281t 22 L MAQ Xgs 2 5089 £
HIWEICH [130]. 1 Zxt, 30Y AYEL ceftazidime-avibactam/aztreonam =2 Z2 19%,
CHA Ml 229 AR 44%2 ceftazidime-avibactam/aztreonam?l Y&H G52 HHFUL.
Metallo-S-lactamase Md 2 X|2E @lol| ceftazidime-avibactam/aztreonams ¥ =]
M= =02 F06L7|His SA0 F0i5tks As S [131]. Aztreoname AIEE £
9= ZAR0|l= Ceftazidime-avibactam HE 22 HRTX| %904, colistin, tigecycline,
aminoglycosidesOfl Zs~g0] U=A| S0l A=pd QU= YMIF Zote Het QES 1ot
[132].

to

o o> 1

44 0x OH

NDM 2 7|Et metallo-B-lactamase 44 Enterobacterales? X|=0| A2 4 U= A
Xl== cefiderocolO|tt. 161712 CRE 22| S0Al cefiderocol2 98%0 Chall &0] UACH
MEXMC= HH 75719 KPC Mg Enterobacterales@t 32712 OXA-48 d Enterobacteraleslil=
100%2| g8 2L 12702 NDM 4N #30il= 58%2 &4e EiCHcefiderocol 4482
MIC <4 mcg/mL 7|&) [133]. Metallo-B-lactamase 44 ZH (Enterobacteralesti| =5tz X|
IZ) SNE AC=Z st UM AIFUA] cefiderocolg T £2 2XtQ| 75% (12/16) A A
o7t HEEJUCH, HH LE(FZ polymyxin 7|8 QE)S F0f B2 2X0AM= LoX oot
29% (2/7)0IM SRIZIRACH [97]. Ceftazidime-avibactam/aztreonam &gt Q81 cefiderocol?
= Hluet 27 O gl + 7H| Xz &M2 metallo-B-lactamase & U
A 25 HYELD.

e

Hl o
\J —I

0R

ol ol
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- OXA-48 44 CRE 25

OXA-48 QA EA MM ZIHAZ0|= ceftazidime—avibactamO| M3 cefiderocolO| CHA|
SHXIOICE [134]. Meropenem-vaborbactam 2! imipenem-—cilastatin-relebactam2 OXA-48
FAL 848 MMot= CREO]| CHet %“SOI ooz HIEK| A=t [134-136]. OXA-48 44
TEE YENMOZ cefiderocoltf| 24440 US HOZ O MZX|ZH OFX cefiderocol X|Z0 it
M Yo ol0|E= HMeH0|Ct.

ol

MZ0l =REI0 AIZE SEMITI A0l STIS8t 3L

- 53 o

CPE Z&iB0IM T 27} H3t 20| 5112 Bl e Aot Z8 S0 0 Ciyatoy
URE Z20) 02K DIAC T3 Y3 Q0| B3t AT BE SUH EF, 8 U TRH
A Aol HHK| GoMCt iRt XMEh HE 7|9 82 2010) EXE P HT0M HY
o#e T Q¥ECS O L2 ZNI2 NAGIAT (48, 53, 137-139). 02 23S %2 8t
S5 ZR0IM SiLt 014l Z440| BOIE SMHIS F8E O HOIHICL O[Z2A0MIN K

|
pneumoniaed]| 2t FEE(N=447) L HIZFEZ(N=214) X2 E%@
10N 271 OfAel &
0.35-0.77)2 HH=ICE [60]. E CHE =
Aol 30 AtUE ZAQt HHO| I AX|2Hadjusted HR 0.56
o

st , 95% ClI 034 091) f
RE XM= HEE LAt HULR SHQIEX| §IUCH [54]. Est 271 0149 in vitro 3“3
StX|(colistin, tigecycline, gentamicin, carbapenems, rifampin X282 AF2E2 KPC M4 K

pneumonize 2% U TEAN AT7} Q= 11120 ZSKE L3k S5 0N =xoz
37]. 0[2{3t Het REOI 252 Y QUM S 2H0| Ot 2

302 MET TR0 UCH 1 d o &2t
UL Z4e) B0 TSt HAUE OIS SHE SN0 YI9ISIC [23, 140, 141]. TiZ, 0243 47 5
ol 2t %%; SR ZEO| £HS UEN egcm 20 O F@A7t XI2 A0l E8E/ofo}

tlgecycllneOI Hel
AR HAUME colistinidt tigecyclineg XMyt I OEH %HJ OF‘:'OI *125|010|f PLIIOH EHOP
S5t 428 e £+ 9N MO ot 0|9 A=Y SUN=E X|=ok= A0 =20 & +
oICtH

M

=

+ 25
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¢ Colistin

MZ2 BLBLI 32 SYHE AFEo| 0f2i2 H-0M CPE 483 XI=2| 27tE 0|1F= UAl=
colistinO|Ct. Colistin2 polymyxin EZ lipopeptideX| SH4H[0|H CPEO| CHotH ASA™MOoZ
M 22 Ae8g 20 &35 carbapenem WA IESHT 7*0:'01%1 colistin == Qi
colistin/meropenem 8t QU0 LSt X HAS &QI5H| I8t RAIR A A7t U
S MMM = colistin/meropenem & Q0| colistin &= 01| HisH O Lt QAN §ul=
HOFX= 230 [59]. TPt sy AN = A. baumanni?t =2 #FUCH, Enterobacte-

riacacae= A2 18%0] sHyot= 73HTH Zot|QUCt O[S UM Eth_ M2 =1 2T colistin
o= Q1 colistin/meropenem HEH QB2 282 AIUENA SAXHCZ Q0I5 X0l= GASLE
colistin/meropenem =X & R0} (35% colistin H= Q8 vs. 21% colistin/meropenem
Het Q) colistin 2= QES &5 CPE ZY30M H16k |0z 247t BEs & 4 QU0

10719 2™ A4S ez TE HEFZMUM= colistin 7|8 Hef QES &2 2RIt
colistin H= Q¥S H2 BiXj0f Hlof 282 FE 30 AUE0| O HUCH35.7% vs 55.5%;
CI, 0.30-0.69; X0.001) [49]. CPE #&Z &K

U QB AO[Of] 30 AMYE0] Xt0|7t
ot Q0| INCREMENT-CPE AfUE M7t 20
Ao '—HEF'*OEH Olz 33 4P0ME Het Qg 18 o+ ASS HOZE0H [64]. He QE9
28 0|F= LH= colistin0[CH, 1 2f A==+ tigecycline, aminoglycosides, carbapenem
S0l QU [101, 103, 146]. OFA7HX| O] Het @F 7o WS Hlwet 4 A= gl

b 43730] ZetE INCREMENT
Gl= A= LEfHC) [54]. Cigt

O BIXIO| AR L

* Tigecycline

CREZ 2/t #Z X|=0IM tigecycline® FE2 R & sz Qloll MEHHO0ICt 21, 147].
Tigecycline2 &S0l CHol SQI=X| AAXICH CRE HE X #E3 SO0IN HE QUMM S
gb 4= QUCt 15719 2A| Al0] Tt HiE EAM0fAl= t|gecycl|n Cis QHO0| HE X220 A=
OiF QHE0 O =2 AIUED 220 AUC [148]. 24 AF0M= IEHY tigecyclineS
Mg m(E=| 200mg AFS & 12A1Z101CH 100mg M AL tigecyclinedt LHZRSF 71| ALUE0]
[OI3t 0|7t Si5S YUSIULE [24-26]. [M2tA CREM st HE & Y XIZE Aok tigecyclineg
Mol 49 18T AIE0| HYHLCH

26




- 7HHiHE e a7t 90|14 & +~ BlE 8%

Ertapenem0i| L{A(ie, ertapenem MIC >2 mcg/mL)OILt Meropenem0f Z4=A0] /U= (e,

meropenem MIC <1 mcg/mL) AL, meropenem extended infusion@ & Efol & 4= QUCt [149].
7HIHEAENEAZE 24 7HHHE ZUMZ0A 7 ZoeA B-0! ZREL meropenemO| Kt
MICTt Z2 0] 24X QICt [85]. M2tM, 7HIHAZHEAT SHY 42, M=2 SMH0| et #ds
EZE5H| Qo M22 AUMZS SU5HK| %11, meropenem extended infusion £2FS MG} CHF|
PiRIZ 0] U= TOE AME F0fo 2 4= ACLL Tigecyclinet Aminoglycosides EFZ 0]

IS 2¥02 HWSHR| et

oo

ro

o 7HHEEMEA ZUE Y 4 Q= R0 XG99 Fat, HHQ| AR RIS 112{oH0F oiTt.
HAHUM ertapenem WAOILL meropenem Z4=AM21 AL, meropenem extended infusion,
ceftazidime-avibactam, meropenem-varbobactam 0] HELC}. Ceftazidime-avibactam 2
QMAIES CIASH CRE ZES0| TSt carbapenem 1t H|woiAl O|ME ©r20| caftazidime-
avibactam 0] 78.4% (399/509), HEE24 71.6% (388/542)22 H|sts &1Lt [150].
Meropenem-varbobactam 2 ZX9| X|Z22} H|WoiAl X|220]| 65.6% (21/32)2F 33.3% (5/15)2
Cf S0H0|AD(XI0] 95% Cl; 3.3-1.3%, P=0.03) [46], ceftazidime-avibactam H|w HTLHAMZ
HIZ8H 202 E0FACE [117]. Imipenem-—cilastatin-relebactam 2 A A|S0IM CHA| LA
HUMO] BA| IS0 [47], 7HIHAZEHEA ZuE L 4 @l meropenem O 20| U=

UM S0 T2 2= S2otk| 20 M=0] T ALZE ML ALZ0| 27t58t

AEU ofdl g 200 M2t EE QEs 2 + U

r

ol 4

o FHiHEENeA 2uE & = AL 34, EAFNM ertapenem It meropenem Off LI CRE
QEUH 9 UHO A ceftazidime-avibactam, meropenem-varbobactam, imipenem-
cilastatin-relebactam & HUSICE Al 24K 2% CRE HFS0| et 20| I UCt
Cefiderocol 2 OiA| M= F0g 4 AT

M=z2 BLBLIZI A0 E7t5%t 4%, 7HtHARcgs ZUE & + QAL 2-80(HA
ertapenemt meropenem0i| {21 CRE o 9| Zt
FHH Ay 2UE HIYCR £F Ze(5d| ER4Y
= UL HEEAUA & ZEUAM polymyxin 71Eh Eeh QE0| THE X0 HIaiAf 2

ALE0| SQIZAULCE [49]. £, meropenem extended infusion 7|8 B§H QS diE 4T QICt
KPC M K pneumonia YELEUA meropenem= 2g* 3A|7+EQt ofF 33| £0{5l= extended
infusionZt 14U} MZN SEAMQI QX2 LIEFHET (HR 0.64, 95%Cl 0.43-0.95, P=0.03),
0l meropenem?® MIC7t 16 mcg/mL O|AY e T S1k7F LIEFHLCE [61]. =2 CPE X

- 27



ITL—

metallo-B-lactamase 0| &I XM0| U2 AL 10 IE X=

28 -

Al
=

1245101, CRER SRIE|QIOLt FIHHHdRsEL ZAL
He4 TR SOIET A& O SOIZ|X| 42

ME ol

t. metallo-B-lactamase/t {3
OflA EXp7} 274Ut [151], Kt 1274250t metallo-B-lactamase
A 2ISZAY, L St 7t WA £ coli 82 Enterobacter cloacae?t 1t
o [97, 130].



1. CDC. Facility guidance for control of carbapenem-resistant Enterobacteiaceae (CRE): November
2015 update-CRE toolkit. 2015.

2. WHO. Guidelines for the Prevention and Control of Carbapenem-Resistant Enterobacteriaceae,
Acinetobacter baumannii and Pseudomonas aeruginosa in Health Care Facilities. 2017.

3. HBBYY. B SN LN FA A= 2021,

U, 5, Oz, e, OlsM, =g, 20228 = 7HHH B YL

JB

75(CRE) Z¥5°

5. Tamma PD, Aitken SL, Bonomo RA, Mathers AJ, van Duin D, Clancy CJ. Infectious Diseases
Society of America Guidance on the Treatment of Extended-Spectrum B-lactamase Producing
Enterobacterales (ESBL-E), Carbapenem-Resistant Enterobacterales (CRE), and Pseudomonas
aeruginosa with Difficult-to-Treat Resistance (DTR-P. aeruginosa). Clin Infect Dis 2021;72:¢169-¢8
3.

6. Paul M, Carrara E, Retamar P, Tangdén T, Bitterman R, Bonomo RA, de Waele J, Daikos GL,
Akova M, Harbarth S, Pulcini C, Garnacho—Montero J, Seme K, Tumbarello M, Lindemann PC,
Gandra S, Yu Y, Bassetti M, Mouton JW, Tacconelli E, Rodriguez-Bafio J. European Society
of Clinical Microbiology and Infectious Diseases (ESCMID) guidelines for the treatment of infections
caused by multidrug-resistant Gram-negative bacilli (endorsed by European society of intensive
care medicine). Clin Microbiol Infect 2022;28:521-47.

7. Guyatt GH, Oxman AD, Kunz R, Jaeschke R, Helfand M, Liberati A, Vist GE, Schitnemann HJ.
Incorporating considerations of resources use into grading recommendations. Bmj 2008;336:
1170-3.

8. Seo H, Bae S, Kim MJ, Chong YP, Kim SH, Lee SO, Choi SH, Kim YS, Jung J. Risk Factors
for Mortality in Patients with Klebsiella pneumoniae Carbapenemase—-producing K. pneumoniae
and Escherichia coli bacteremia. Infect Chemother 2021,53:528-38.

9. Park JW, Lee H, Park SY, Kim TH. Epidemiological, clinical, and microbiological characteristics
of carbapenemase-producing Enterobacteriaceae bloodstream infection in the Republic of Korea.
Antimicrob Resist Infect Control 2019;8:48.

10. Yoon EJ, Kim D, Jeong SH. Bloodstream infections and carbapenem-resistant Enterobacteriaceae
in South Korea. Lancet Infect Dis 2019;19:931-2.

11. Lou T, Du X, Zhang P, Shi Q, Han X, Lan P, Yan R, Hu H, Wang Y, Wu X, Jiang Y, Yu Y.
Risk factors for infection and mortality caused by carbapenem-resistant Klebsiella pneumoniae:
A large multicentre case—control and cohort study. J Infect 2022;84:637-47.

+ 29



12. Chen L, Han X, Li Y, Li M. Assessment of Mortality-Related Risk Factors and Effective Antimicrobial
Regimens for Treatment of Bloodstream Infections Caused by Carbapenem-Resistant Enterobacter
ales. Antimicrob Agents Chemother 2021;65:e0069821.

13. Shirley M. Ceftazidime—Avibactam: A Review in the Treatment of Serious Gram-Negative Bacterial
Infections. Drugs 2018,;78:675-92.

14. Kim MK, Joo S, Shin E, Kim J, Yoo J. Antimicrobial Resistance and Molecular Characteristics
of Carbapenem-resistant Enterobacteriaceae Isolated in the Republic of Korea, 2021. Public Health
Weekly Report 2023;16:541-59.

15. Li HH, He ZJ, Xie LM, Zhang JS, Xie TA, Fan SJ, Guo XG. Evaluation of Xpert Carba-R Assay
for the Detection of Carbapenemase Genes in Gram-Negative Bacteria. Biomed Res Int 2021;2021:6
614812.

16. Huang YT, Kuo YW, Lee NY, Tien N, Liao CH, Teng LJ, Ko WC, Hsueh PR. Evaluating NG-Test
CARBA 5 Multiplex Immunochromatographic and Cepheid Xpert CARBA-R Assays among Carbapen
em-Resistant Enterobacterales Isolates Associated with Bloodstream Infection. Microbiol Spectr
2022,10:e0172821.

17. Johnston BD, Thuras P, Porter SB, Anacker M, VonBank B, Vagnone PS, Witwer M, Castanheira
M, Johnson JR. 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, coresistance, and region. Antimicrobial Agents and Chemother
apy 2020;64.

18. Sader HS, Castanheira M, Flamm RK, Mendes RE, Farrell DJ, Jones RN. Tigecycline activity
tested against carbapenem-resistant Enterobacteriaceae from 18 European nations: results from
the SENTRY surveillance program (2010-2013). Diagn Microbiol Infect Dis 2015;83:183-6.

19. Kim SY, Shin J, Shin SY, Ko KS. Characteristics of carbapenem-resistant Enterobacteriaceae
isolates from Korea. Diagn Microbiol Infect Dis 2013;76:486-90.

20. Tumbarello M, Losito AR, Giamarellou H. Optimizing therapy in carbapenem-resistant Enterobacteria
ceae infections. Curr Opin Infect Dis 2018;31:566-77.

21. Falagas ME, Karageorgopoulos DE, Dimopoulos G. Clinical significance of the pharmacokinetic
and pharmacodynamic characteristics of tigecycline. Curr Drug Metab 2009;10:13-21.

22. Sbrana F, Malacarne P, Viaggi B, Costanzo S, Leonetti P, Leonildi A, Casini B, Tascini C, Menichetti
F. Carbapenem-sparing antibiotic regimens for infections caused by Klebsiella pneumoniae carbape
nemase-producing K. pneumoniae in intensive care unit. Clin Infect Dis 2013;566:697-700.

30 -



23. Wang J, Pan Y, Shen J, Xu Y. The efficacy and safety of tigecycline for the treatment of bloodstream
infections: a systematic review and meta—analysis. Ann Clin Microbiol Antimicrob 2017;16:24.

24. Zha L, Pan L, Guo J, French N, Villanueva EV, Tefsen B. Effectiveness and Safety of High Dose
Tigecycline for the Treatment of Severe Infections: A Systematic Review and Meta—-Analysis.
Adv Ther 2020;37:1049-64.

25. Chen Z, Shi X. Adverse events of high-dose tigecycline in the treatment of ventilator-associated
pneumonia due to multidrug-resistant pathogens. Medicine (Baltimore) 2018;97:¢12467.

26. De Pascale G, Montini L, Pennisi M, Bernini V, Maviglia R, Bello G, Spanu T, Tumbarello M,
Antonelli M. High dose tigecycline in critically ill patients with severe infections due to multidrug-resis
tant bacteria. Crit Care 2014;18:R90.

27. Hawkey PM, Warren RE, Livermore DM, McNulty CAM, Enoch DA, Otter JA, Wilson APR. Treatment
of infections caused by multidrug-resistant Gram-negative bacteria: report of the British Society
for Antimicrobial Chemotherapy/Healthcare Infection Society/British Infection Association Joint
Working Party. J Antimicrob Chemother 2018;73:iii2-iii78.

28. Tamma PD, Aitken SL, Bonomo RA, Mathers AJ, van Duin D, Clancy CJ. Infectious Diseases
Society of America 2022 Guidance on the Treatment of Extended-Spectrum S-lactamase Producing
Enterobacterales (ESBL-E), Carbapenem-Resistant Enterobacterales (CRE), and Pseudomonas
aeruginosa with Difficult-to-Treat Resistance (DTR-P. aeruginosa). Clin Infect Dis 2022;75:187-21
2.

29. NiW, Han'Y, Liu J, Wei C, Zhao J, Cui J, Wang R, Liu Y. Tigecycline Treatment for Carbapenem—Resist
ant Enterobacteriaceae Infections: A Systematic Review and Meta—Analysis. Medicine (Baltimore)
2016:;95:63126.

30. Falagas ME, Vardakas KZ, Kapaskelis A, Triarides NA, Roussos NS. Tetracyclines for multidrug-resist
ant Acinetobacter baumannii infections. Int J Antimicrob Agents 2015;45:455-60.

31. Chen A, Smith KP, Whitfield BA, Zucchi PC, Lasco TM, Bias TE, Kirby JE, Hirsch EB. Activity
of minocycline against Klebsiella pneumoniae carbapenemase (KPC)-producing Enterobacteriaceae

clinical isolates, with comparison to doxycycline and tigecycline. Diagn Microbiol Infect Dis 2017,88:3
65-7.

32. Doi Y, Paterson DL. Carbapenemase-producing Enterobacteriaceae. Semin Respir Crit Care Med
2015;36:74-84.

33. Vasoo S. Susceptibility Testing for the Polymyxins: Two Steps Back, Three Steps Forward? J
Clin Microbiol 2017;565:2573-82.

+ 31



34. Chew KL, La MV, Lin RTP, Teo JWP. Colistin and Polymyxin B Susceptibility Testing for Carbapenem-
Resistant and mcr—Positive Enterobacteriaceae: Comparison of Sensititre, MicroScan, Vitek 2,
and Etest with Broth Microdilution. J Clin Microbiol 2017;55:2609-16.

3b. Garnacho-Montero J, Ortiz-Leyba C, Jiménez-Jiménez FJ, Barrero-Almodovar AE, Garcia-Garmen
dia JL, Bernabeu-Wittel IM, Gallego-Lara SL, Madrazo—Osuna J. Treatment of multidrug-resistant
Acinetobacter baumannii ventilator-associated pneumonia (VAP) with intravenous colistin: a compar
ison with imipenem-susceptible VAP. Clin Infect Dis 2003;36:1111-8.

36. Levin AS, Barone AA, Penco J, Santos MV, Marinho IS, Arruda EA, Manrigue El, Costa SF. Intravenous
colistin as therapy for nosocomial infections caused by multidrug-resistant Pseudomonas aeruginos
a and Acinetobacter baumannii. Clin Infect Dis 1999;28:1008-11.

37. Markou N, Apostolakos H, Koumoudiou C, Athanasiou M, Koutsoukou A, Alamanos |, Gregorakos
L. Intravenous colistin in the treatment of sepsis from multiresistant Gram-negative bacilli in
critically ill patients. Crit Care 2003;7:R78-83.

38. Michalopoulos AS, Tsiodras S, Rellos K, Mentzelopoulos S, Falagas ME. Colistin treatment in
patients with ICU-acquired infections caused by multiresistant Gram-negative bacteria: the renaissa
nce of an old antibiotic. Clin Microbiol Infect 2005;11:115-21.

39. Alraddadi BM, Saeedi M, Qutub M, Alshukairi A, Hassanien A, Wali G. Efficacy of ceftazidime-avibacta
m in the treatment of infections due to Carbapenem-resistant Enterobacteriaceae. BMC Infect
Dis 2019;19:772.

40. Caston JJ, Lacort-Peralta |, Martin—Davila P, Loeches B, Tabares S, Temkin L, Torre-Cisneros
J, Pafio-Pardo JR. Clinical efficacy of ceftazidime/avibactam versus other active agents for the
treatment of bacteremia due to carbapenemase-producing Enterobacteriaceae in hematologic
patients. Int J Infect Dis 2017;59:118-23.

41, Hakeam HA, Alsahli H, Albabtain L, Alassaf S, Al Duhailib Z, Althawadi S. Effectiveness of ceftazidime
—avibactam versus colistin in treating carbapenem-resistant Enterobacteriaceae bacteremia. Int
J Infect Dis 2021;109:1-7.

42. Shields RK, Nguyen MH, Chen L, Press EG, Potoski BA, Marini RV, Doi Y, Kreiswirth BN, Clancy
CJ. Ceftazidime-Avibactam Is Superior to Other Treatment Regimens against Carbapenem-Resista
nt Klebsiella pneumoniae Bacteremia. Antimicrob Agents Chemother 2017;61.

43. Tumbarello M, Raffaelli F, Giannella M, Mantengoli E, Mularoni A, Venditti M, De Rosa FG, Sarmati
L, Bassetti M, Brindicci G, Rossi M, Luzzati R, Grossi PA, Corona A, Capone A, Falcone M,
Mussini C, Trecarichi EM, Cascio A, Guffanti E, Russo A, De Pascale G, Tascini C, Gentile I,

32 -



Losito AR, Bussini L, Corti G, Ceccarelli G, Corcione S, Compagno M, Giacobbe DR, Saracino
A, Fantoni M, Antinori S, Peghin M, Bonfanti P, Oliva A, De Gasperi A, Tiseo G, Rovelli C, Meschiari
M, Shbaklo N, Spanu T, Cauda R, Viale P. Ceftazidime-Avibactam Use for Klebsiella pneumoniae
Carbapenemase—Producing K. pneumoniae Infections: A Retrospective Observational Multicenter
Study. Clin Infect Dis 2021,73:1664-76.

44. Tumbarello M, Trecarichi EM, Corona A, De Rosa FG, Bassetti M, Mussini C, Menichetti F, Viscoli
C, Campoli C, Venditti M, De Gasperi A, Mularoni A, Tascini C, Parruti G, Pallotto C, Sica S,
Concia E, Cultrera R, De Pascale G, Capone A, Antinori S, Corcione S, Righi E, Losito AR, Digaetano
M, Amadori F, Giacobbe DR, Ceccarelli G, Mazza E, Raffaelli F, Spanu T, Cauda R, Viale P.
Efficacy of Ceftazidime—Avibactam Salvage Therapy in Patients With Infections Caused by Klebsiella
pneumoniae Carbapenemase—producing K. pneumoniae. Clin Infect Dis 2019;68:355-64.

45, van Duin D, Lok JJ, Earley M, Cober E, Richter SS, Perez F, Salata RA, Kalayjian RC, Watkins
RR, Doi Y, Kaye KS, Fowler VG, Jr., Paterson DL, Bonomo RA, Evans S. Colistin Versus Ceftazidime-A
vibactam in the Treatment of Infections Due to Carbapenem-Resistant Enterobacteriaceae. Clin
Infect Dis 2018;66:163-71.

46. Wunderink RG, Giamarellos-Bourboulis EJ, Rahav G, Mathers AJ, Bassetti M, Vazquez J, Cornely
OA, Solomkin J, Bhowmick T, Bishara J, Daikos GL, Felton T, Furst MJL, Kwak EJ, Menichetti
F, Oren |, Alexander EL, Griffith D, Lomovskaya O, Loutit J, Zhang S, Dudley MN, Kaye KS.
Effect and Safety of Meropenem-Vaborbactam versus Best-Available Therapy in Patients with
Carbapenem-Resistant Enterobacteriaceae Infections: The TANGO Il Randomized Clinical Trial.
Infect Dis Ther 2018;7:439-55.

47. Motsch J, Murta de Oliveira C, Stus V, Koksal |, Lyulko O, Boucher HW, Kaye KS, File TM,
Brown ML, Khan |, Du J, Joeng HK, Tipping RW, Aggrey A, Young K, Kartsonis NA, Butterton
JR, Paschke A. RESTORE-IMI 1: A Multicenter, Randomized, Double-blind Trial Comparing Efficacy
and Safety of Imipenem/Relebactam vs Colistin Plus Imipenem in Patients With Imipenem-nonsusc
eptible Bacterial Infections. Clin Infect Dis 2020;70:1799-808.

48. Zusman O, Altunin S, Koppel F, Dishon Benattar Y, Gedik H, Paul M. Polymyxin monotherapy
or in combination against carbapenem-resistant bacteria: systematic review and meta—analysis.
J Antimicrob Chemother 2017,72:29-39.

49. Sy CL, Chen PY, Cheng CW, Huang LJ, Wang CH, Chang TH, Chang YC, Chang CJ, Hii IM,
Hsu YL, Hu YL, Hung PL, Kuo CY, Lin PC, Liu PY, Lo CL, Lo SH, Ting PJ, Tseng CF, Wang
HW, Yang CH, Lee SS, Chen YS, Liu YC, Wang FD. Recommendations and guidelines for the
treatment of infections due to multidrug resistant organisms. J Microbiol Immunol Infect 2022;55:35
9-86.

- 33



50. Vardakas KZ, Mavroudis AD, Georgiou M, Falagas ME. Intravenous colistin combination antimicrobial
treatment vs. monotherapy: a systematic review and meta—analysis. Int J Antimicrob Agents
2018;51:535-47.

51. Satlin MJ, Chen L, Patel G, Gomez-Simmonds A, Weston G, Kim AC, Seo SK, Rosenthal ME,
Sperber SJ, Jenkins SG, Hamula CL, Uhlemann AC, Levi MH, Fries BC, Tang YW, Juretschko
S, Rojtman AD, Hong T, Mathema B, Jacobs MR, Walsh TJ, Bonomo RA, Kreiswirth BN. Multicenter
Clinical and Molecular Epidemiological Analysis of Bacteremia Due to Carbapenem-Resistant
Enterobacteriaceae (CRE) in the CRE Epicenter of the United States. Antimicrob Agents Chemother
2017;61.

52. Tumbarello M, Viale P, Viscoli C, Trecarichi EM, Tumietto F, Marchese A, Spanu T, Ambretti
S, Ginocchio F, Cristini F, Losito AR, Tedeschi S, Cauda R, Bassetti M. Predictors of mortality
in bloodstream infections caused by Klebsiella pneumoniae carbapenemase-producing K. pneumoni
ae: importance of combination therapy. Clin Infect Dis 2012;55:943-50.

53. Daikos GL, Tsaousi S, Tzouvelekis LS, Anyfantis |, Psichogiou M, Argyropoulou A, Stefanou |,
Sypsa V, Miriagou V, Nepka M, Georgiadou S, Markogiannakis A, Goukos D, Skoutelis A. Carbapenem
ase—producing Klebsiella pneumoniae bloodstream infections: lowering mortality by antibiotic combi
nation schemes and the role of carbapenems. Antimicrob Agents Chemother 2014;568:2322-8.

54. Gutiérrez-Gutiérrez B, Salamanca E, de Cueto M, Hsueh PR, Viale P, Pafio—Pardo JR, Venditti
M, Tumbarello M, Daikos G, Canton R, Doi Y, Tuon FF, Karaiskos |, Pérez-Nadales E, Schwaber
MJ, Azap O K, Souli M, Roilides E, Pournaras S, Akova M, Pérez F, Bermejo J, Oliver A, Aimela
M, Lowman W, Almirante B, Bonomo RA, Carmeli Y, Paterson DL, Pascual A, Rodriguez—Bailo
J. Effect of appropriate combination therapy on mortality of patients with bloodstream infections
due to carbapenemase-producing Enterobacteriaceae (INCREMENT): a retrospective cohort study.
Lancet Infect Dis 2017;17:726-34.

55. Luterbach CL, Qiu H, Hanafin PO, Sharma R, Piscitelli J, Lin FC, llomaki J, Cober E, Salata
RA, Kalayjian RC, Watkins RR, Doi Y, Kaye KS, Nation RL, Bonomo RA, Landersdorfer CB, van
Duin D, Rao GG. A Systems—Based Analysis of Mono— and Combination Therapy for Carbapenem-Re
sistant Klebsiella pneumoniae Bloodstream Infections. Antimicrob Agents Chemother 2022;66:¢005
9122.

56. Vardakas KZ, Mavroudis AD, Georgiou M, Falagas ME. Intravenous plus inhaled versus intravenous
colistin monotherapy for lower respiratory tract infections: A systematic review and meta—analysis.
J Infect 2018;76:321-7.

57. Mattoes HM, Kuti JL, Drusano GL, Nicolau DP. Optimizing antimicrobial pharmacodynamics: dosage
strategies for meropenem. Clin Ther 2004,;26:1187-98.

34 -



58. Roberts JA, Kirkpatrick CM, Roberts MS, Robertson TA, Dalley AJ, Lipman J. Meropenem dosing
in critically ill patients with sepsis and without renal dysfunction: intermittent bolus versus continuous

administration? Monte Carlo dosing simulations and subcutaneous tissue distribution. J Antimicrob
Chemother 2009;64:142-50.

59. Paul M, Daikos GL, Durante-Mangoni E, Yahav D, Carmeli Y, Benattar YD, Skiada A, Andini
R, Eliakim-Raz N, Nutman A, Zusman O, Antoniadou A, Pafundi PC, Adler A, Dickstein Y, Pavleas
I, Zampino R, Daitch V, Bitterman R, Zayyad H, Koppel F, Levi |, Babich T, Friberg LE, Mouton
JW, Theuretzbacher U, Leibovici L. Colistin alone versus colistin plus meropenem for treatment
of severe infections caused by carbapenem-resistant Gram—negative bacteria: an open-label,
randomised controlled trial. Lancet Infect Dis 2018;18:391-400.

60. Tumbarello M, Trecarichi EM, De Rosa FG, Giannella M, Giacobbe DR, Bassetti M, Losito AR,
Bartoletti M, Del Bono V, Corcione S, Maiuro G, Tedeschi S, Celani L, Cardellino CS, Spanu
T, Marchese A, Ambretti S, Cauda R, Viscoli C, Viale P. Infections caused by KPC-producing
Klebsiella pneumoniae: differences in therapy and mortality in a multicentre study. J Antimicrob
Chemother 2015;70:2133-43.

61. Giannella M, Trecarichi EM, Giacobbe DR, De Rosa FG, Bassetti M, Bartoloni A, Bartoletti M,
Losito AR, Del Bono V, Corcione S, Tedeschi S, Raffaelli F, Saffioti C, Spanu T, Rossolini GM,
Marchese A, Ambretti S, Cauda R, Viscoli C, Lewis RE, Viale P, Tumbarello M. Effect of combination
therapy containing a high—-dose carbapenem on mortality in patients with carbapenem-resistant
Klebsiella pneumoniae bloodstream infection. Int J Antimicrob Agents 2018;51:244-8.

62. Durante-Mangoni E, Andini R, Zampino R. Management of carbapenem-resistant Enterobacteriacea
e infections. Clin Microbiol Infect 2019;25:943-50.

63. Tamma PD, Aitken SL, Bonomo RA, Mathers AJ, van Duin D, Clancy CJ. Infectious Diseases
Society of America 2023 Guidance on the Treatment of Antimicrobial Resistant Gram-Negative
Infections. Clin Infect Dis 2023.

64. Ito R, Mustapha MM, Tomich AD, Callaghan JD, McElheny CL, Mettus RT, Shanks RMQ, Sluis-Creme
r N, Doi Y. Widespread Fosfomycin Resistance in Gram-Negative Bacteria Attributable to the
Chromosomal fosA Gene. mBio 2017;8.

65. Huttner A, Kowalczyk A, Turjeman A, Babich T, Brossier C, Eliakim-Raz N, Kosiek K, Martinez
de Tejada B, Roux X, Shiber S, Theuretzbacher U, von Dach E, Yahav D, Leibovici L, Godycki—-Cwirko
M, Mouton JW, Harbarth S. Effect of 5-Day Nitrofurantoin vs Single-Dose Fosfomycin on Clinical
Resolution of Uncomplicated Lower Urinary Tract Infection in Women: A Randomized Clinical
Trial. Jama 2018;319:1781-9.

- 35



66. Satlin MJ, Kubin CJ, Blumenthal JS, Cohen AB, Furuya EY, Wilson SJ, Jenkins SG, Calfee DP.
Comparative effectiveness of aminoglycosides, polymyxin B, and tigecycline for clearance of
carbapenem-resistant Klebsiella pneumoniae from urine. Antimicrob Agents Chemother 2011;565:5
893-9.

67. Rodriguez-Bailo J, Gutiérrez-Gutiérrez B, Machuca |, Pascual A. Treatment of Infections Caused
by Extended-Spectrum-Beta-Lactamase—, AmpC-, and Carbapenemase-Producing Enterobacteri
aceae. Clin Microbiol Rev 2018:31.

68. Rybak MJ, Abate BJ, Kang SL, Ruffing MJ, Lerner SA, Drusano GL. Prospective evaluation of
the effect of an aminoglycoside dosing regimen on rates of observed nephrotoxicity and ototoxicity.
Antimicrob Agents Chemother 1999;43:1549-55.

69. van Duin D, Bonomo RA. Ceftazidime/Avibactam and Ceftolozane/Tazobactam: Second-generation
B-Lactam/B-Lactamase Inhibitor Combinations. Clin Infect Dis 2016;63:234-41.

70. Panagiotakopoulou A, Daikos GL, Miriagou V, Loli A, Tzelepi E, Tzouvelekis LS. Comparative
in vitro killing of carbapenems and aztreonam against Klebsiella pneumoniae producing VIM-1
metallo—beta-lactamase. Int J Antimicrob Agents 2007,29:360-2.

71. Souli M, Konstantinidou E, Tzepi |, Tsaganos T, Pefanis A, Chryssouli Z, Galani |, Giamarellos—Bourboulis
E, Giamarellou H. Efficacy of carbapenems against a metallo--lactamase—producing Escherichia
coli clinical isolate in a rabbit intra—abdominal abscess model. J Antimicrob Chemother 2011,66:611-7.

72. Crandon JL, Nicolau DP. Human simulated studies of aztreonam and aztreonam-avibactam to
evaluate activity against challenging gram-negative organisms, including metallo—8-lactamase
producers. Antimicrob Agents Chemother 2013;57:3299-306.

73. Psichogiou M, Tassios PT, Avlamis A, Stefanou I, Kosmidis C, Platsouka E, Paniara O, Xanthaki
A, Toutouza M, Daikos GL, Tzouvelekis LS. Ongoing epidemic of blaVIM-1-positive Klebsiella
pneumoniae in Athens, Greece: a prospective survey. J Antimicrob Chemother 2008;61:59-63.

74. Chastain DB, King ST, Stover KR. Rethinking urinary antibiotic breakpoints: analysis of urinary
antibiotic concentrations to treat multidrug resistant organisms. BMC Res Notes 2018;11:497.

75. Kim'Y, Kim B, Wie SH, Kim J, Ki M, Cho YK, Lim SK, Lee JS, Kwon KT, Lee H, Cheong HJ,
Park DW, Ryu SY, Chung MH, Pai H. Fluoroquinolone Can Be an Effective Treatment Option
for Acute Pyelonephritis When the Minimum Inhibitory Concentration of Levofloxacin for the
Causative Escherichia coli Is (/=16 mg/L. Antibiotics (Basel) 2021;10.

76. Lee SS, Kim Y, Chung DR. Impact of discordant empirical therapy on outcome of community-acquired
bacteremic acute pyelonephritis. J Infect 2011,62:159-64.

36 -



77. Kang Cl, Kim J, Park DW, Kim BN, Ha US, Lee SJ, Yeo JK, Min SK, Lee H, Wie SH. Clinical
Practice Guidelines for the Antibiotic Treatment of Community-Acquired Urinary Tract Infections.
Infect Chemother 2018:;50:67-100.

78. Elbaz M, Zadka H, Weiss-Meilik A, Ben-Ami R. Effectiveness and safety of an institutional aminoglyc
oside-based regimen as empirical treatment of patients with pyelonephritis. J Antimicrob Chemothe
r 2020;75:2307-13.

79. Stankowicz MS, lbrahim J, Brown DL. Once-daily aminoglycoside dosing: An update on current
literature. Am J Health Syst Pharm 2015;72:1357-64.

80. Goodlet KJ, Benhalima FZ, Nailor MD. A Systematic Review of Single-Dose Aminoglycoside
Therapy for Urinary Tract Infection: Is It Time To Resurrect an Old Strategy? Antimicrob Agents
Chemother 2019;63.

81. van den Bijllaardt W, Schijffelen MJ, Bosboom RW, Cohen Stuart J, Diederen B, Kampinga G,
Le TN, Overdevest I, Stals F, Voorn P, Waar K, Mouton JW, Muller AE. Susceptibility of ESBL
Escherichia coli and Klebsiella pneumoniae to fosfomycin in the Netherlands and comparison
of several testing methods including Etest, MIC test strip, Vitek2, Phoenix and disc diffusion.
J Antimicrob Chemother 2018:73:2380-7.

82. Camarlinghi G, Parisio EM, Antonelli A, Nardone M, Coppi M, Giani T, Mattei R, Rossolini GM.
Discrepancies in fosfomycin susceptibility testing of KPC—producing Klebsiella pneumoniae with
various commercial methods. Diagn Microbiol Infect Dis 2019;93:74-6.

83. Elliott ZS, Barry KE, Cox HL, Stoesser N, Carroll J, Vegesana K, Kotay S, Sheppard AE, Wailan
A, Crook DW, Parikh H, Mathers AJ. The Role of fosA in Challenges with Fosfomycin Susceptibility
Testing of Multispecies Klebsiella pneumoniae Carbapenemase—Producing Clinical Isolates. J Clin
Microbiol 2019:57.

84. Huttner A, Wijma RA, Stewardson AJ, Olearo F, Von Dach E, Harbarth S, Briiggemann RJM,
Mouton JW, Muller AE. The pharmacokinetics of nitrofurantoin in healthy female volunteers:
a randomized crossover study. J Antimicrob Chemother 2019;74:1656-61.

85. Tamma PD, Goodman KE, Harris AD, Tekle T, Roberts A, Taiwo A, Simner PJ. Comparing the
Outcomes of Patients With Carbapenemase-Producing and Non-Carbapenemase—Producing Carba
penem-Resistant Enterobacteriaceae Bacteremia. Clin Infect Dis 2017,64:257-64.

86. Bulik CC, Fauntleroy KA, Jenkins SG, Abuali M, LaBombardi VJ, Nicolau DP, Kuti JL. Comparison
of meropenem MICs and susceptibilities for carbapenemase—producing Klebsiella pneumoniae
isolates by various testing methods. J Clin Microbiol 2010;48:2402-6.

+ 37



87. Yu Z Pang X, Wu X, Shan C, Jiang S. Clinical outcomes of prolonged infusion (extended infusion
or continuous infusion) versus intermittent bolus of meropenem in severe infection: A meta—analysis.
PLoS One 2018;13:e0201667.

88. Wagenlehner FM, Sobel JD, Newell P, Armstrong J, Huang X, Stone GG, Yates K, Gasink LB.
Ceftazidime-avibactam Versus Doripenem for the Treatment of Complicated Urinary Tract Infection
s, Including Acute Pyelonephritis: RECAPTURE, a Phase 3 Randomized Trial Program. Clin Infect
Dis 2016,63:754-62.

89. Carmeli Y, Armstrong J, Laud PJ, Newell P, Stone G, Wardman A, Gasink LB. Ceftazidime-avibactam
or best available therapy in patients with ceftazidime-resistant Enterobacteriaceae and Pseudomona
s aeruginosa complicated urinary tract infections or complicated intra—abdominal infections (REPRIS
E): a randomised, pathogen-directed, phase 3 study. Lancet Infect Dis 2016;16:661-73.

90. Sheu CC, Chang YT, Lin SY, Chen YH, Hsueh PR. Infections Caused by Carbapenem-Resistant
Enterobacteriaceae: An Update on Therapeutic Options. Front Microbiol 2019;10:80.

91. Pallett A, Hand K. Complicated urinary tract infections: practical solutions for the treatment of
multiresistant Gram-negative bacteria. J Antimicrob Chemother 2010;65 Suppl 3:iii25-33.

92. Capone A, Giannella M, Fortini D, Giordano A, Meledandri M, Ballardini M, Venditti M, Bordi
E, Capozzi D, Balice MP, Tarasi A, Parisi G, Lappa A, Carattoli A, Petrosillo N. High rate of
colistin resistance among patients with carbapenem-resistant Klebsiella pneumoniae infection
accounts for an excess of mortality. Clin Microbiol Infect 2013;19:E23-E30.

93. Matuschek E, Ahman J, Webster C, Kahimeter G. Antimicrobial susceptibility testing of colistin
- evaluation of seven commercial MIC products against standard broth microdilution for Escherichia
coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, and Acinetobacter spp. Clin Microbiol Infect
2018;24:865-70.

94. Kaye KS, Bhowmick T, Metallidis S, Bleasdale SC, Sagan OS, Stus V, Vazquez J, Zaitsev V,
Bidair M, Chorvat E, Dragoescu PO, Fedosiuk E, Horcajada JP, Murta C, Sarychev Y, Stoev V,
Morgan E, Fusaro K, Griffith D, Lomovskaya O, Alexander EL, Loutit J, Dudley MN, Giamarellos-Bourb
oulis EJ. Effect of Meropenem-Vaborbactam vs Piperacillin-Tazobactam on Clinical Cure or Improve
ment and Microbial Eradication in Complicated Urinary Tract Infection: The TANGO | Randomized
Clinical Trial. JAMA 2018:319:788-99.

95. Portsmouth S, van Veenhuyzen D, Echols R, Machida M, Ferreira JCA, Ariyasu M, Tenke P,
Nagata TD. Cefiderocol versus imipenem-cilastatin for the treatment of complicated urinary tract
infections caused by Gram-negative uropathogens: a phase 2, randomised, double-blind, non-inferi
ority trial. Lancet Infect Dis 2018;18:1319-28.

38



96. Sims M, Mariyanovski V, McLeroth P, Akers W, Lee YC, Brown ML, Du J, Pedley A, Kartsonis
NA, Paschke A. Prospective, randomized, double-blind, Phase 2 dose-ranging study comparing
efficacy and safety of imipenem/cilastatin plus relebactam with imipenem/cilastatin alone in patients
with complicated urinary tract infections. J Antimicrob Chemother 2017,72:2616-26.

97. Bassetti M, Echols R, Matsunaga Y, Ariyasu M, Doi Y, Ferrer R, Lodise TP, Naas T, Niki Y,
Paterson DL, Portsmouth S, Torre-Cisneros J, Toyoizumi K, Wunderink RG, Nagata TD. Efficacy
and safety of cefiderocol or best available therapy for the treatment of serious infections caused
by carbapenem-resistant Gram-negative bacteria (CREDIBLE-CR): a randomised, open-label,
multicentre, pathogen-focused, descriptive, phase 3 trial. Lancet Infect Dis 2021,21:226-40.

98. Solomkin JS, Mazuski JE, Bradley JS, Rodvold KA, Goldstein EJ, Baron EJ, O'Neill PJ, Chow
AW, Dellinger EP, Eachempati SR, Gorbach S, Hilfiker M, May AK, Nathens AB, Sawyer RG,
Bartlett JG. Diagnosis and management of complicated intra—abdominal infection in adults and

children: guidelines by the Surgical Infection Society and the Infectious Diseases Society of America.
Clin Infect Dis 2010;50:133-64.

99. Yoon YK, Moon C, Kim J, Heo ST, Lee MS, Lee S, Kwon KT, Kim SW, Korean Society for Antimicrobial
T, Korean Society of Infectious D. Korean Guidelines for Use of Antibiotics for Intra—abdominal
Infections in Adults. Infect Chemother 2022;54:812-53.

100. Bassetti M, Russo A, Carnelutti A, La Rosa A, Righi E. Antimicrobial resistance and treatment:
an unmet clinical safety need. Expert Opin Drug Saf 2018;17:669-80.

101. de Oliveira MS, de Assis DB, Freire MP, Boas do Prado GV, Machado AS, Abdala E, Pierrotti
LC, Mangini C, Campos L, Caiaffa Filho HH, Levin AS. Treatment of KPC-producing Enterobacteriacea
e: suboptimal efficacy of polymyxins. Clin Microbiol Infect 2015;21:179 e1-7.

102. Gomez-Simmonds A, Nelson B, Eiras DP, Loo A, Jenkins SG, Whittier S, Calfee DP, Satlin MJ,
Kubin CJ, Furuya EY. Combination Regimens for Treatment of Carbapenem-Resistant Klebsiella
pneumoniae Bloodstream Infections. Antimicrob Agents Chemother 2016;60:3601-7.

103. Lin YT, Su CF, Chuang C, Lin JC, Lu PL, Huang CT, Wang JT, Chuang YC, Siu LK, Fung CP.
Appropriate Treatment for Bloodstream Infections Due to Carbapenem-Resistant Klebsiella pneumo
niae and Escherichia coli: A Nationwide Multicenter Study in Taiwan. Open Forum Infect Dis
2019:6:0fy336.

104. Navarro-San Francisco C, Mora-Rillo M, Romero-Gomez MP, Moreno-Ramos F, Rico-Nieto A,
Ruiz-Carrascoso G, Gomez-Gil R, Arribas-Lépez JR, Mingorance J, Pafio-Pardo JR. Bacteraemia
due to OXA-48-carbapenemase—producing Enterobacteriaceae: a major clinical challenge. Clin
Microbiol Infect 2013;19:E72-9.

- 39



105. Agyeman AA, Bergen PJ, Rao GG, Nation RL, Landersdorfer CB. A systematic review and meta—-analy
sis of treatment outcomes following antibiotic therapy among patients with carbapenem-resistant
Klebsiella pneumoniae infections. Int J Antimicrob Agents 2020;55:105833.

106. Pfaller MA, Huband MD, Streit JM, Flamm RK, Sader HS. Surveillance of tigecycline activity
tested against clinical isolates from a global (North America, Europe, Latin America and Asia-Pacific)
collection (2016). Int J Antimicrob Agents 2018;51:848-53.

107. Eckmann C, Montravers P, Bassetti M, Bodmann KF, Heizmann WR, Sanchez Garcia M, Guirao
X, Capparella MR, Simoneau D, Dupont H. Efficacy of tigecycline for the treatment of complicated
intra—abdominal infections in real-life clinical practice from five European observational studies.
J Antimicrob Chemother 2013;68 Suppl 2:ii25-35.

108. Abdallah M, Olafisoye O, Cortes C, Urban C, Landman D, Quale J. Activity of eravacycline against
Enterobacteriaceae and Acinetobacter baumannii, including multidrug-resistant isolates, from New
York City. Antimicrob Agents Chemother 2015;59:1802-5.

109. Livermore DM, Mushtag S, Warner M, Woodford N. In Vitro Activity of Eravacycline against Carbapene
m-Resistant Enterobacteriaceae and Acinetobacter baumannii. Antimicrob Agents Chemother
2016;60:3840-4.

110. Solomkin J, Evans D, Slepavicius A, Lee P, Marsh A, Tsai L, Sutcliffe JA, Horn P. Assessing
the Efficacy and Safety of Eravacycline vs Ertapenem in Complicated Intra—abdominal Infections
in the Investigating Gram-Negative Infections Treated With Eravacycline (IGNITE 1) Trial: A Randomiz
ed Clinical Trial. JAMA Surg 2017;152:224-32.

111. Solomkin JS, Gardovskis J, Lawrence K, Montravers P, Sway A, Evans D, Tsai L. IGNITE4: Results
of a Phase 3, Randomized, Multicenter, Prospective Trial of Eravacycline vs Meropenem in the
Treatment of Complicated Intraabdominal Infections. Clin Infect Dis 2019;69:921-9.

112.Van Hise N, Petrak RM, Skorodin NC, Fliegelman RM, Anderson M, Didwania V, Han A, Shah
K, Chundi V, Hines D, Roig I, Kalra A. A Real-World Assessment of Clinical Outcomes and
Safety of Eravacycline: A Novel Fluorocycline. Infect Dis Ther 2020;9:1017-28.

113. Alosaimy S, Molina KC, Claeys KC, Andrade J, Truong J, King MA, Pullinger BM, Huang G, Morrisette
T, Lagnf AM, Davis SL, Rybak MJ. Early Experience With Eravacycline for Complicated Infections.
Open Forum Infect Dis 2020;7:0faa071.

114. Lagacé-Wiens P, Walkty A, Karlowsky JA. Ceftazidime-avibactam: an evidence—based review
of its pharmacology and potential use in the treatment of Gram-negative bacterial infections.
Core Evid 2014,9:13-25.

40 -



115. Mazuski JE, Gasink LB, Armstrong J, Broadhurst H, Stone GG, Rank D, Llorens L, Newell P,
Pachl J. Efficacy and Safety of Ceftazidime-Avibactam Plus Metronidazole Versus Meropenem
in the Treatment of Complicated Intra—abdominal Infection: Results From a Randomized, Controlled,
Double-Blind, Phase 3 Program. Clin Infect Dis 2016,62:1380-9.

116. Tsolaki V, Mantzarlis K, Mpakalis A, Malli E, Tsimpoukas F, Tsirogianni A, Papagiannitsis C, Zygoulis
P, Papadonta ME, Petinaki E, Makris D, Zakynthinos E. Ceftazidme—-Avibactam To Treat Life—Threate
ning Infections by Carbapenem-Resistant Pathogens in Critically Il Mechanically Ventilated Patients.
Antimicrob Agents Chemother 2020;64.

117. Ackley R, Roshdy D, Meredith J, Minor S, Anderson WE, Capraro GA, Polk C. Meropenem-Vaborbacta
m versus Ceftazidime-Avibactam for Treatment of Carbapenem-Resistant Enterobacteriaceae
Infections. Antimicrob Agents Chemother 2020,64.

118. Lucasti C, Vasile L, Sandesc D, Venskutonis D, McLeroth P, Lala M, Rizk ML, Brown ML, Losada
MC, Pedley A, Kartsonis NA, Paschke A. Phase 2, Dose-Ranging Study of Relebactam with
Imipenem-Cilastatin in Subjects with Complicated Intra—abdominal Infection. Antimicrob Agents
Chemother 2016;60:6234-43.

119. Lapuebla A, Abdallah M, Olafisoye O, Cortes C, Urban C, Landman D, Quale J. Activity of Imipenem
with Relebactam against Gram-Negative Pathogens from New York City. Antimicrob Agents Chemot
her 2015;569:56029-31.

120. Lob SH, Hackel MA, Kazmierczak KM, Young K, Motyl MR, Karlowsky JA, Sahm DF. In Vitro
Activity of Imipenem-Relebactam against Gram—-Negative ESKAPE Pathogens Isolated by Clinical
Laboratories in the United States in 2015 (Results from the SMART Global Surveillance Program).
Antimicrob Agents Chemother 2017;61.

121. Canver MC, Satlin MJ, Westblade LF, Kreiswirth BN, Chen L, Robertson A, Fauntleroy K, La
Spina M, Callan K, Jenkins SG. Activity of Imipenem-Relebactam and Comparator Agents against

Genetically Characterized Isolates of Carbapenem-Resistant Enterobacteriaceae. Antimicrob Agent
s Chemother 2019;63:e00672-19.

122. Kulengowski B, Burgess DS. Imipenem/relebactam activity compared to other antimicrobials against
non-MBL-producing carbapenem-resistant Enterobacteriaceae from an academic medical center.
Pathog Dis 2019;77.

123.Yang TY, Hsieh YJ, Kao LT, Liu GH, Lian SH, Wang LC, Lin IL, Wang HY, Tseng SP, Lu PL.
Activities of imipenem-relebactam combination against carbapenem-nonsusceptible Enterobacteri
aceae in Taiwan. Journal of Microbiology, Immunology and Infection 2022;55:86-94.

41



124. Papp-Wallace KM, Barnes MD, Alsop J, Taracila MA, Bethel CR, Becka SA, van Duin D, Kreiswirth
BN, Kaye KS, Bonomo RA. Relebactam Is a Potent Inhibitor of the KPC-2 B-Lactamase and
Restores Imipenem Susceptibility in KPC-Producing Enterobacteriaceae. Antimicrob Agents Chemo
ther 2018;62.

125. Karlowsky JA, Hackel MA, Tsuji M, Yamano Y, Echols R, Sahm DF. In Vitro Activity of Cefiderocol,
a Siderophore Cephalosporin, Against Gram-Negative Bacilli Isolated by Clinical Laboratories in
North America and Europe in 2015-2016: SIDERO-WT-2015. Int J Antimicrob Agents 2019;53:456-66.

126. McCreary EK, Heil EL, Tamma PD. New Perspectives on Antimicrobial Agents: Cefiderocol. Antimicro
b Agents Chemother 2021,65:e0217120.

127. Shaw E, Rombauts A, Tubau F, Padullés A, Camara J, Lozano T, Cobo-Sacristan S, Sabe N,
Grau 1, Rigo—Bonnin R, Dominguez MA, Carratala J. Clinical outcomes after combination treatment
with ceftazidime/avibactam and aztreonam for NDM-1/0XA-48/CTX-M-15-producing Klebsiella
pneumoniae infection. J Antimicrob Chemother 2018;73:1104-6.

128. Hobson CA, Bonacorsi S, Fahd M, Baruchel A, Cointe A, Poey N, Jacquier H, Doit C, Monjault
A, Tenaillon O, Birgy A. Successful Treatment of Bacteremia Due to NDM-1-Producing Morganella
morganii with Aztreonam and Ceftazidime-Avibactam Combination in a Pediatric Patient with
Hematologic Malignancy. Antimicrob Agents Chemother 2019;63.

129. Benchetrit L, Mathy V, Armand-Lefevre L, Bouadma L, Timsit JF. Successful treatment of septic
shock due to NDM-1-producing Klebsiella pneumoniae using ceftazidime/avibactam combined
with aztreonam in solid organ transplant recipients: report of two cases. Int J Antimicrob Agents
2020;55:105842.

130. Falcone M, Daikos GL, Tiseo G, Bassoulis D, Giordano C, Galfo V, Leonildi A, Tagliaferri E, Barnini
S, Sani S. Efficacy of Ceftazidime-avibactam Plus Aztreonam in Patients With Bloodstream Infections
Caused by Metallo-8-lactamase-Producing Enterobacterales. Clin Infect Dis 2021,72:1871-8.

131. Lodise TP, Smith NM, O'Donnell N, Eakin AE, Holden PN, Boissonneault KR, Zhou J, Tao X,
Bulitta JB, Fowler Jr VG. Determining the optimal dosing of a novel combination regimen of
ceftazidime/avibactam with aztreonam against NDM-1-producing Enterobacteriaceae using a hollo
w-fibre infection model. J Antimicrob Chemother 2020;75:2622-32.

132.Tan X, Kim HS, Baugh K, Huang Y, Kadiyala N, Wences M, Singh N, Wenzler E, Bulman ZP.
Therapeutic Options for Metallo-8-Lactamase—Producing Enterobacterales. Infect Drug Resist
2021;14:125-42.

42 -



133. Kazmierczak KM, Tsuji M, Wise MG, Hackel M, Yamano Y, Echols R, Sahm DF. 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-5-lacta
mase-producing isolates (SIDERO-WT-2014 Study). Int J Antimicrob Agents 2019;53:177-84.

134. Pfaller MA, Huband MD, Mendes RE, Flamm RK, Castanheira M. In vitro activity of meropenem/vabor
bactam and characterisation of carbapenem resistance mechanisms among carbapenem-resistant
Enterobacteriaceae from the 2015 meropenem/vaborbactam surveillance Colistin-Resistant Klebsi
ella pneumoniae with High—-Level Meropenem Resistance: Importance of Combination Therapy
without Colistin and Carbapenems. Antimicrob Agents Chemother 2017.61.

146. Qureshi ZA, Paterson DL, Potoski BA, Kilayko MC, Sandovsky G, Sordillo E, Polsky B, Adams—Haduch
JM, Doi Y. Treatment outcome of bacteremia due to KPC-producing Klebsiella pneumoniae:
superiority of combination antimicrobial regimens. Antimicrob Agents Chemother 2012;56:2108-13.

147. Stein GE, Babinchak T. Tigecycline: an update. Diagn Microbiol Infect Dis 2013;75:331-6.

148. Yahav D, Lador A, Paul M, Leibovici L. Efficacy and safety of tigecycline: a systematic review
and meta—-analysis. J Antimicrob Chemother 2011;66:1963-71.

149. Pascale R, Giannella M, Bartoletti M, Viale P, Pea F. Use of meropenem in treating carbapenem-resist
ant Enterobacteriaceae infections. Expert Rev Anti Infect Ther 2019;17:819-27.

150. Stone GG, Newell P, Gasink LB, Broadhurst H, Wardman A, Yates K, Chen Z, Song J, Chow
JW. Clinical activity of ceftazidime/avibactam against MDR Enterobacteriaceae and Pseudomonas
aeruginosa: pooled data from the ceftazidime/avibactam Phase Il clinical trial programme. J
Antimicrob Chemother 2018;73:2519-23.

151. Boyd SE, Livermore DM, Hooper DC, Hope WW. Metallo--Lactamases: Structure, Function,
Epidemiology, Treatment Options, and the Development Pipeline. Antimicrob Agents Chemother
2020:64.

- 43



2024
FHHINHIE LIS SLHMIZ=S ZS
Sl A2 XIE

ololC







=LH CRE

JKAZ=0

| XI=SE 24 24t

==
HeiSe| 28 BEE X CRE =E39 &dHl XI= &EH
o1
1. A&
= o7 &3 2-3% 137} 927|BS O CRE 2YE WHLL BIi9 CRE 2859
SR RI2 MEIS EAS O S BRI, B HoP7|HO| 71 H229ISI(IRE)Y
S0I2 #oron, 28 NEE oY HATAD, 0/0) U3t SOME ALatEX| YL
2. AL
7t CRE 230l 2y
20174 68 1URE 20224 9F 307X WHH2IZ0| ATE CRE UUS AlZ 8283742
HAOR S9N, A JIES Chgat 2o,

- WUHZS R0l HHHHY HAOIN 22D
= Wisls 32

S A

g0l AL 71|

ISPSPS|

—L—"1

* Imipenem O &S 7HKI

R

b 24 178 012 FHHHE AZ MO

U= 2301 Proteus spp., Morganella spp., Providencia spp.2

GR0= imipenem 2|, TE 2VHA| 09| 7iBIIE A oK Wds 222 o
Lt. CRE @32 24| X|= ey
2021 12 192H 20223 98 30Y7HK| 1370 HO{7|H0l CRE #&2E YA 471HS
oz ofiht. o+ MEVIE H Al |IE2 HEd 2L

46 -



Hey|E

- 20179 6% 1 URE 202213 9 ¥ 30 AJOIO] HABHY ZIAOIA CRE 7} M &%t
- HOPIHOIN 22 AIRE WO M5 28 0[O Q0L A0 2 01 B}
|

—
- EERHB0| O/ HE2R X L

HHRI7 | =

o HUHHRS HAIOIM 27} 01| THE HHET0| N AEE TS SN0 CoNS o 22 I
o QEOIME XZE 2UAAU, 4= 28 Y DTS SROM 32
© 2021 13 1YRE 2022 9E 30 ¥ AO|0f| ERE 257t OfH &R

2t HO71 e HRAUTH0| AR IES HEoIL, HAEH0| MWt WAL S
AMEolH AzE Yo, +4E ZEE HEC=Z 30Y AlZY dgs DXl 84
SR OE 4EE4 2 2HEME Al +8E W82 t3 2

SY)

- ol MY, ENEE, UN0R, EY Al MEGE, TRIRE SO Ay SX

o
- CRE £2#, 2917, CPE S¥0%, CPE 57 59 D4S5N 54

CRE Z&39 S4A X= 4

o Y L0], ANE, URE™A TZW, FEAA 0|83, 59 U8y EY
o ZgHA DIME HIYZY, SMA 248 TE, ZEY A o8
o JIMESHCCI), YA ==L (gSOFA, Pitt bacteremia), #Z OR, ZHA X|FH
o AN 4 SN SMH EFQ MYM* oE
* HEGTH U JI0[E2l0 mE MEHR0| It

* 47



21t

2 =0| K|goiEt HAd
=L CRE Z339| XI=tig =24
@ 7 2t
1. CRE ZSe| 2URE 217 21
201749 6% 1LEE 20224 92 30UMK| & 137H9] Q2 7|&0|AQ] CRE Z¥S A1 He=
Z 8,283710(2411, HAK59.8%)7t AUCH, Hxt HH2 66.9M(EZHA 19.3M)0(UCt. SXER
7|00 mat 2R} 5,274F(63.7%) X HHEAM ERA 2,944H(35.5%)0(%1, M FAE LA
(92.2%)0] R4t
(22 T 1) CRE AYS A1 2iXjo| Aty E4(N=8,283%)
EN YRHEZH) E= H(%)
o1z 66.9 (+19.3)
o 4,956 (59.8)
44
o 3327 (40.2)
] ) S} 5,274 (63.7)
At 27
SR HOX 2,944 (35.5)
02! 7,641 (92.2)
NI
Q)2 316 (3.8
* PRI 2SR s BA UM MR #Xt 257 657, 41 YA 3267)
CRE Z¥Z &ix} '3_<| HEN HQAIZ 252 Q=K 7,612 & MEMEIZ E|Rs 2=
5,259% (70.2%)0|A 11, 2,232H(29.8%)0| ALt

(78 E 2) &x

ER7IEM T2 ElH Al HE R(N=7,491)

X =20 HEA| 2Rt
N (%) N (%) N (%)
| 7,491 (100.0) 4,960 (100.0) 2,531 (100.0)
HE 5,259 (70.2) 3,322 (67.0) 1,937 (76.5)
A 2,232 (29.8) 1,638 ( 33.0) 594 ( 23.5)
* CRE 2} I HeX| 2R/A 7,6128 S 28 & 68, Az 25= 11682 240M M

48 -



CREZ} 22|12 UMZAN= 2MEH(23.7%)0] 7F LT, CHH(20.4%), AH(18.9%) L SH(12.8%)
=0[Q{Ct.
(22 = 3) CRE 22| A 32(N=8,283)
44 Ll 225X 3
N (%) N (%)
25 1,960 (23.7) 6,323 (76.3)
Che 1,691 (20.4) 6,592 (79.6)
A 1562 (18.9) 6,721 (81.1)
ol 1,058 (12.8) 7,225 (87.2)
7|EF A 2,480 (29.9) 5,803 (70.1)

* Rectal Swap 1,184

CRE 22/#2 K pneumoniae 7} 5,59771(67.6%)2C2 7H& Sot11, 1 Q| £ coli 1,13571(13.7%)
9 Enterobacter spp. 87871(10.6%) #=0|UCt.

(82 H 4) CRE

7t

< d S

£H(N=8,283)

Feldt oI (%)
K. pneumoniae 5,597 (67.6)
E. coli 1,136 (13.7)
Enterobacter spp. 878 (10.6)
K. pneumoniae 2| K. pneumoniae spp. 227 (2.7)
S. marcescens 162 (2.0
C. freundii 150 (1.8)
K. oxytoca 60 (1.8
C. koseri 30 (0.7
C. freundii & Citrobacter spp. 23 (0.4)
Proteus spp. 17 (0.3
P. rettgeri £ Providencia spp. 16 (0.2
Morganella morganii 15 (0.2
R. ornithiolytica 14 (0.2
Unknown 7 (0.1)
7|Et 146 (1.8)

- 49



s
=L CRE Z&39| Xizgle E4 Zi}

A CRE ZBE 8,28371 & CPEZt SttE Z2R= 4,739(57.2%)710|A20, 7HHHH oS40
5= KPCIt 3,569974(75.9%)22 7H HULH
(£% E 5) CPE ZY32 7HiHd 23igLd 342H(N=4,739)
7t YA Eoliga! BF Bz (%)
KPC 3,699 (75.9)
NDM 640 (13.5)
OXA-48 183 (3.9
VIM 11 (0.2
IMP 24 (05)
J|Et 224 (4.7)
Unknown 58 (1.2

20214 1€ 1LRE 20224 9 30Y7HX| CREY 28t &S & 574740(1%1, 0| &,
SEHHEES MQst 47179 Hs %L%%% 0| ZEGIUCE DT A HE HYyR
64.6M(BZHA 15.941, 9] 2-95M)0|A 1, H4(68.6%)0] HUH, B 7|7+ 64.3Y
(BEMAL 91.3Y, #HY 1-1,2702 >0|0+Er T SHIES X$= 347(BEMA 2.38, HY
0-11)0I141, &AM MFHL= ULt HS(59. 8%)0| ‘E:%Er CRE H&Z UM ATS 7IECE SRS
M 17012 OILHS| SRl AFSE(60.1%) & 2UHZ(45.0%)0] HUCH ZHE 471 5 1897401
FH N HHUO| AU, 0] T 6474(33.9%)0M SY 75 FHO= RIHJUCL F 7S

OH
o
Z94 42U U HI 3-7Y 0[LY,

1. KPC (Klebsiella pneumoniae carbapenemase), NDM (New Delhi metallo-B-lactamase),
OXA-48 (Oxacillinase-48), VIM(Verona integron-encoded metallo-B-lactamase), IMP (Imipenemase)
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(82 H 6) CRE ZEZ aiXIo| Uty EM(N=471%)
EY HAERTAL HY) = H(%) Fo SYUMAREHS
o 64.6 (£15.9, 2-95)
=1 276 ( 58.6)
N
03] 195 (41.4)
TS u M THRITIZHY) 19 (7-36)
e 7|12t 64.3 (£91.3, 1-1270)
SHtEet K| 3.47 (*£2.38, 0-11)
SIS 281 (59.7)
St 141 (29.9)
AH A AA
S24 39 (83
U o2 10 (2.1)
1748 O|Lf 283 (60.1)
6712 OJL 66 (14.0)
T SR AR 1270 o|u 8 (1.7
As 72 (15.3)
= 42 (8.9
174¢4 O|Lf 212 (45.0)
672 O|Ly 107 (22.7)
47 1274 o|Ly 24 (51)
o8 78 (16.6)
= 50 (10.6)
59 F= 9y 64 (33.9)
8= =X
S BHE AL 2N 54 (28.6)
SHoH Byt
£ FEZ TI7HY)2 4 (3-7)

1189718 7|F0= 24

1. Charlson comorbidity index(CCl) : St
thet 7E=X|(18, 23, 34, 6%)
AN FE2| SQIULE] HAUTK|

2 5 285

712

SRR

T G =, E A 019 Tz 03 7IECR 177 St 2R

- b1



=LH CRE 2839l XI=

(70.5%)

al

332

O]

27871(59.0%) &

oY

=1}
=

g H2H(N=471)

T 7) Charlson SYHEEIX|2(CCI) 7IE 7IX

=
CE

€

N (%)
383 (81.3)
332 (70.5)
278 (59.0)

J|IxEd

ot
ol
o

0
H
10

160

=

(17.0)

80
56
53
52

0
ol
BB

(11.9)
(11.3)
(11.0)

of
el

~ o~ o~ o~ o~ o~ o~~~

< N N n o LO M~ [ep N ep)
NN N WM N — — —
0 - 5 O < NN 0 © ©
™M oM ™M N — —

i v B el

50 Ko i N

= I o o K X0
Ko & TO0 ®o @ o K«
Hl 1k __Mo.*. M K = Kr ol <k
ml 30 < 0 ol R ! ORUORT
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CREOI| 2Jgt =
JHE ER, H

S &4 ol O|=

=20 o] Al

(R E 8) 7IEt 7|z

N X=z= 671 OlL %* 2ot |
7074(14.9%), ™S

= X2 S18(N=471)

b

0] 17174(36.3%)2=2
A 5774(12.1%) #=0|UCt,

7|Et 7|REE

14
14

OH A AT S

AHZ0|E MV |X|=

SO A

(CRE 2&Z

(20mg 0[] AHZ0|=S =

i ehe Ol EUBER tg)
44 30 OlLY 24/HMOL
302 O|Lf HIV XA, JAL 2AKIK|, TNF-o A,

A A0 ANC < 500/u0)

2 HBl6H 302 O ALS)

171

70

55
45
45
33
26
15




s
=L CRE Z&39| Xizgle E4 Zi}

247 855 WIS Al Pit FUS H4S) GSOFAR ZABIG. Pit 2U5 Hec Ha
2.

72, H9 0-14)0[%411, gSOFAE Zx 1.35(HEHAT 1.086, HY 0-3%)0|UCt.

(R H 9) CRE #¥3 X9 AYH 3 &(N=471)

54 = e N (%)
=35 or 240 20 (4.2
HHUHAL AU &E Fe 35.1-36 or 39.0-39.9 154 (32.7)
36.1-38.9 297 (63.1)
MY 2 228 (48.4)
oBS! TIAX 27| A 9% (20,2)
YR 2y 17 (36)
Hef(normal) 310 (65.9)
P =&(disoriented) 77 (16.3)
24(stuporous) 64 (13.6)
94| glZ(comatous) 20 (4.2
£Z=7| ¢t =100 mmHg 236/458 (51.5)
gSOFAZ  3E2 =22 3|/ 218/463 (47.1)
9JAl 4% (Glasgow &4+ HT3) (15% 172/465 (37.0)

1. Pitt Bacteremia Score : 24 ZESEEY F3T 0I5 H(HS, 0-14%), 48 0[40IA HHO 3= ¥ AT
&7t

2. Quick Sepsis Related Organ Failure Assessment : TfES 22 X717 [SHOH L7F M9, 0-3%), 28 0[A0IA AURETE
7t 9 SR WA 7|1 O

3. Glasgow Coma Scale(GCS) : A& oAz M7} 31 MR(alert, 15H), 7|H(drowsy, 13-144), Z0|(stupor, 8-127H),
Bt=4(semi-coma, 4-7%8), E4(coma, 3%)

z
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CRE ZEB0M 228l #E2 K pneumoniae 7t 38071(80.7%)22 7% LU, E. colf
36721(7.6%) L Enterobacter spp. 2771(5.7%) «=0|2AL}.

(%2 H 10) CRE #¥3 22l 32H(N=471)

2ol 3 N (%)
K. pneumoniae 380 (80.7)
E. coli 36 (7.6
Enterobacter spp. 27 (5.7
S. marcescens 10 (2.7)
C. freundii 4 (0.8
K. oxytoca 3 (0.6
R. ornithinolytica 2 (04
K. pneumoniae2t Klebsiella spp. 2 (04
7|Et 7 (15)

- bb



=LH CRE

-
ZA=0

| XI=

THE0IM 22lE 230 ME CPE St 0{F2 CPE ZRE 240t K pneumoniae 2
AR CPE S8 HIE2 29271(82.3%)22 MA #& & 7t %1, CPE 3%&= KPC |Y0|
92.8%= 7t 1, NDM (3.4%), OXA-48 (1.7%) =2 EUCt ESt 0|2t A3k £ coli,
Enterbacter spp., S. marcescens M &=Lt

(£2 = 11) CRE #&39| @3 CPE 84 0|f % CPE 57
S CPE O£ N (%)
CPE St 292 (82.3)
KPC 271 (92.8)
K. pneumoniae NDM 10 (34)
(N=355) OXA-48 5 (1.7)
Unknown 1 (03
7|E 4 (1.4)
CPE Sttt 18 (56.3)
' KPC 11 (61.1)
(f\‘:goz/)’ NDM 5 (27.9)
OXA-48 17 (5.6)
7|E 1 (56
CPE St 10 (37.0)
KPC 3 (33.3)
Enz‘erc(alﬁizz;e;r spp. NDM 1)
OXA-48 1T (11.1)
7|E} 4 (44.4)
CPE 3t 8 (100.0)
KPC 8 (100.0)
S m("”l\ﬁ‘:;cens NDM 0 ( 00
IMP 0 ( 00
OXA-48 0 (0.0)
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K. pneumoniae O Z%48

(8.2 H 12) K pneumoniae

SN amikacin (96.6%), nitrofurantoin (75.0%),
fosfomycin (56.3%), colistin (52.0%) =22 ZULCt.

73

SIH ER

S

Amoxicillin/clavulanate
Cefotaxime or ceftriaxone
Cetazidime

Ciprofloxacin

Amikacin
Piperacilin/tazobactam
Imipenem

Meropenem

Ertapenem
Trimethoprim/sulfamethoxazole
Fosfomycin

Nitrofurantoin

Cefepime

Gentamicin

Tobramycin

Tigecycline

Colistin

9
3
6

13

367

29
14
10
34

23

109

72
39

67
27




s
=L CRE Z&39| Xizgle E4 Zi}

7t A GO SRRt colistin TSt K. pneumoniae® MICT 2X&= B 15.9F ZT},

(82 ¥ 13) K pneumoniae MIC X

MIC <1 1( <4 K<8 & <16 »16 NA¥
lrg\lﬁZZZT 22 (6.4%) 27 (7.8%) 69 (20.0%) 46 (13.3%) 181 (52.5%) 1
Mﬁlil(i%ezrz)e)m 6 (2.2%) 195 (70.9%) O (3.3%) 22 (8%) 43 (15.6%) 45
E

tapenem (13%) 93 (296%) 5 (1.6%) 210 (66.9%) 2 (0.6%) 26
(N=320)
Colistin
0 0 9 9 0
Nozm 4B QLGR 157 055K 2(1%) 0 (0%) 401.9%) 117

* not available

E. coli Off Z4Me HOl SMHI= tigecycline (97.1%), amikacin (91.7%), fosfomycin (75.0%),
colistin (60.0%) =22 =YL

L

(82 E 18) £ coli 34H 244 98

S R I #+8(%)
Amoxicillin/clavulanate 1 25 2 (3.6)
Cefotaxime or ceftriaxone 1 35 (2.8
Cetazidime 4 32 (11.1)
Ciprofloxacin 8 26 2 (22.2)
Amikacin 33 2 1 91.7)
Piperacilin/tazobactam 1 31 4 (2.8)
Imipenem 9 23 3 (25.7)
Meropenem 4 13 1 (22.2)
Ertapenem 3 30 (9.1)
Trimethoprim/sulfamethoxazole 16 12 (57.1)
Fosfomycin 3 1 (75.0)
Nitrofurantoin 1 1 (50.0)
Cefepime 11 23 2 (30.6)
Gentamicin 23 12 1 (63.9)
Tobramycin 3 3 (50.0)
Tigecycline 34 1 97.1)
Colistin 3 2 (60.0)

1. MIC(Minimal Inhibitory Concentration, 2AAMsE) : &2 £ X|H, ASH M 24d ZA0IA O4S9| HAlS
AHE = Uz SMHY FHNsE
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7HHE A Eol SMHIRA colistin CHEE £, coli®l MIC 2= B

17.9F 204

(52 H 15) E. coli® MIC EZ
MIC <1 1 <4 & <16 NA
'Tﬁfgg)m 6 (22.2%) 7 (25.9%) 5 (185%) 6 (222%) 1
Me(ﬁfgz)e T 200 9 (45%) 0 (0%) 5 (25%) 4
Erz;‘iezr;m 1 (45% 15 (68.2%) 6(7.3%)  00% 5
33':'?5';‘ 2 Q0% 8 (80%) 0 (0%) 0 (0%) 15

Entrobacter spp. O N8

2ol dM=

trimethoprim/sulfamethoxazole (86.4%), tigecycline (80.8%)

o —

amikacin (100.0%), gentamicin (88.0%),

=2=Z FA

(82 T 16) Enterobacter spp. &M ZA+M Q¥
YA 3R S R | d+y (%)
Amoxicillin/clavulanate 0 22 ( 0.0
Cefotaxime or ceftriaxone 1 22 2 ( 4.0
Cetazidime 3 23 (11.5)
Ciprofloxacin 17 5 4 (65.4)
Amikacin 27 0 (100.0)
Piperacilin/tazobactam 3 18 5 (115
Imipenem 1 8 7 (42.3)
Meropenem 8 2 2 (66.7)
Ertapenem 2 19 4 ( 8.0
Trimethoprim/sulfamethoxazole 19 3 ( 86.4)
Foxfomycin 3 1 ( 75.0)
Nitrofurantoin (N/A)
Cefepime 17 5 1 (73.9
Gentamicin 22 2 1 ( 88.0)
Tobramycin 4 1 ( 80.0)
Tigecycline 21 3 2 (80.8)
Colistin 1 (100.0)

* not available
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=L CRE Z&39| Xizgle E4 Zi}

FHHtHE HHo| SRRt colistin Tt Enterobacter spp.2l MIC 22= H 19.9 ZiC}

(52 = 17) Enterobacter spp. MIC EX

MIC <1 (<4 & <8 8 <16 6 NA
lnzﬁfgém 11(679%) 3(158%)  00%  2(105%)  3(158%) 1
Me(ﬁpﬁgf To9@63%) 5@ 00m  163%  163% 3

?ﬁhﬁ; 1% 305 00 00% 00% 10

S. marcescens 0 ZaH2 HOl MH= fosfomycin (100.0%), trimethoprim/
sulfamethoxazole (77.8%), amikacin (40.0%), tigecycline (33.3%) =22 =L},

(82 H 18) S. marcescens A AU+4 Y

S R I U=4(%)
Amoxicillin/clavulanate 1 7 (12.5)
Cefotaxime or ceftriaxone 1 7 (12.5)
Cetazidime 1 9 ( 10.0)
Ciprofloxacin 0 10 ( 0.0
Amikacin 4 5 1 (1 40.0)
Piperacilin/tazobactam 2 8 ( 20.0)
Imipenem 0 10 ( 0.0
Meropenem 2 6 ( 25.0)
Ertapenem 1 7 (12.5)
Trimethoprim/sulfamethoxazole 7 2 (778
Fosfomycin 6 0 (100.0)
Nitrofurantoin 0 1 ( 0.0
Cefepime 1 9 (10.0)
Gentamicin 3 6 1 (/30.0)
Tobramycin 1 5 (16.7)
Tigecycline 3 1 5 (333
Colistin 0 1 ( 0.0

60 -



FHHIHE A Ho| SHAX|9} colistin THEt S. marcescens © MIC 22&= B 21.9F ZiCt.

(B2 B 19) S. marcescens MIC 21

MIC =l K <4 K <8 & <16 116 NA
-
nsze: (;m 0 (0%) 1(10%  0(0%  6(60%  3@0% 0
Me(rﬁ:eg)e T1a1% 1011%) 0%  6667%  1(11.1%) 1
En(aﬁfg)e " 0 (0%) 5 (71.4%) 0 (0%) 2 (28.6%) 0 (0%) 9
e
C(,cillzs;l)n 0 (0%) 2 (100%) 0 (0%) 0 (0%) 0 (0%) 3
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AS™ K12 carbapenem (N=119), beta-lactam/beta-lactamase inhibitor (N=105),
glycopeptides (N=39) =22 AL},

(£5 2 21) ZN Y12 HAEE A8 EH(N=427)

A N (%) YA B N (%)
, , Amikacin 19 (95.0
Aminoglycoside 20 (4.7) Gentamicin (50
Piperacillin/tazobactam 98 (93.3)
Ceftolozane/tazobactam 3 (29
Beta-lactam/ o 105 (24.6) Amoxicillin/sulbactam 1 (1.0
beta-lactamase inhibitor Ampicillin/sulbactam 1 ( 1.0
Piperacilin/sulbactam 1 ( 1.0
Cefoperazone/sulbactam 1 ( 1.0
Meropenem 102 ( 85.7)
Carbapenem 119 (27.9) | Imipenem 10 ( 8.4)
Ertapenem 7 (5.9
1st G Cephalosporin 2 (05) | Cefazolin 2 (100.0)
Ceftriaxone 21 ( 65.6)
3rd G cephalosporin 32 (7.5 | Cefotaxime 8 (25.0)
Ceftazidime 3 (94
4th G cephalosporin 36 (84) | Cefepime 36 (100.0)
_ Levofloxacin 12 ( 70.6)
Fluoroguinolone 17 (4.0 Ciprofloxacin 5 (294)
_ Teicoplanin 28 (71.8)
Glycopeptide 39 (81 Vancomycin 11 (282
Oxazolidinone 3 (0.7) | Linezolid 3 (100.0)
. Ampicillin 2 (50.0)
Penicillin 4 (09 Piperacilin 2 (50.0)
Polymyxin 27 (6.3) | Colistin 27 (100.0)
Sulfonamides/trimethoprim 3 (0.7) | Trimethoprim/sulfamethoxazole 3 (100.0)
Tetracycline 2 (0.5 | Minocycline 2 (100.0)
Glycocycline 3 (0.7 | Tigecycline 2 (66.7)
7|E} 15 (3.5
1. Z8H YA - AL HAL AR & F0I0r SUM(ZEE UM F0 20| AR SYHE Mo, 425 TE L HAO
Mg Edri= 01F)



48y SdMne HEd /E Al 2o V12 B =W, =2 XAEN 2A
SYRE MYt FR= 92.9%%2H, 1 2 MY /IS HEUSW 2S5 HA

89.5%7t Mot A= RIS,

=L CRE Z&309| XI=si!

X 7IF N SRE(%)
=1y N5e) XIS} Ol OJAL A2 EtO 1 L= XIH| = E[saPS|
;g%z;-ﬁéfjggf YO 1B E= U, 3o N 0 R o
MWls E= HES TEHS O, HY SYHO| 80| AEEHN=306) 376 (94.9)
oY MHC F0 Z=7h HHEEH(N=396) 384 (97.0)

URiR| IR0| Y= FUHS HYEHN=389) 378 (97.4)
SR AQ) EI5 SEY HIHN=391) 350 (89.5)
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(F8 E 23) 3™ Y22 AEE

8 312 (N=266)

£ carbapenem (N=63), glycopeptide (N=59), aminoglycoside (N=37)

AZ N (%) SYH BF N (%)
Amikacin 36 (97.3)
Aminoglycoside 37 (13.9) .
Gentamicin 1 (27
Beta-lactam/ beta-lactamase inhibitor 5 ( 5.6) Piperacillin/tazobactam 15 (100.0)
Ertapenem 1( 1.6
Carbapenem 63 (23.7) Imipenem (32
Meropenem 60 ( 95.2)
1st G Cephalosporin 1 (04) Cefazolin 1 (100.0)
Cefotaxime 1 (14.3)
3rd G cephalosporin 7 (2.6) Ceftazidime 1 (14.3)
Ceftriaxone 5 (71.4)
4th G cephalosporin 6 (2.3) Cefepime 6 (100.0)
Ciprofloxacin 4 (22.2)
Fluoroguinolone 18 ( 6.8) _
Levofloxacin 14 (77.8)
Teicoplanin 38 (64.4)
Glycopeptide 59 (22.2) _
Vancomycin 20 ( 33.9)
Macrolide 1 (0.4) Azithromycin 1 (100.0)
Nitroimidazole 12 ( 4.5) Metronidazole (100.0)
Oxazolidinone 1 (0.4) Linezolid 1 (100.0)
Penicillin 1 (0.4) Ampicillin 1 (100.0)
Polymyxin 18 ( 6.8) Colistin 16 ( 88.9)
Sulfonamides/trimethoprim 3 (1) Trimethoprim/sulfamet 2 (66.7)
hoxazole
Tetracycline 3 (1.1) Minocycline 2 (66.7)
Glycocycline 1 (0.4) Tigecycline 1 (100.0)
7|Et 20 (7.5
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s
=L CRE Z&39| Xizgle E4 Zi}

ey YHR0| HEE T/ Al 21t 71 = =W, =9 AE0 2400 ey SRS
5

=1 o L ©
X3t A2E 00 8%HOM, 1 9 MK JES NSUST HE A BN 85.0%7 Es

O -

(82 B 24) ZN FUH29 MY T}

H¥d 7Iz N HEdE(%)
=1y Ne) XISt gl OIAANIE EtO p Ce= = =2 PALSIPS]
:jg;;ﬂ;:jm:zzg)o#a HIEC=Z 7|3 E= =4, =% XY 24010 d=y 27 (90.8)
Wis £= MESS 12oiUS W, 1T A SL0] HEHN=247) 227 (91.9)
oY A 0 =7t MEE(N=247) 241 (97.6)

x| UAH0| Y= YRS MYTHN=245) 240 (98.0)
YA ASl 2E HYY H7HN=246) 209 (85.0)
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YT SHMH1ES carbapenem (N=116), polymyxin (N=78), aminoglycoside (N=68) =22

(R E 25) g¥x &4

dHne AGE AE

312(N=351)

Ag N (%)

SYH R

Aminoglycoside 68 (19.5)

Amikacin

Beta-lactam/beta-lactamase

Piperacillin/tazobactam

Ampicillin/sulbactam

Amoxicillin/clavulante

o 5 (3.7)
inhibitor Ceftolozane/tazobactam
Piperacillin/sulbactam
Sultamicillin
Meropenem
Carbapenem 116 (33.2)  Imipenem
Ertapenem
Cefixime
3rd G cephalosporin 2 (0.6 _
Ceftriaxone
4th G cephalosporin 18 (5.2) Cefepime
' Ciprofloxacin
Fluoroguinolone 16 (4.6 _
Levofloxacin
Teicoplanin
Glycopeptide 12 ( 3.4) .
Vancomycin
Polymyxin 78 (22.3)  Colistin
Sulfonamides/trimethoprim 5 (1.4)  Trimethoprim/sulfamethoxazole
Tetracycline 2 (0.6) Minocycline
Glycocycline 3 (0.9 Tigecycline
7|E} 16 ( 4.6)

1. ENX SIME| : O/MS HIQZAL/EME 2t
X QI-I SIAl

YRS X

o1 oo

o
Iﬂ Of"'oi oSt 24Q 1) 2K SA

4 ZINE 3 olol mRt £
3% P EE10] ZFo1R

Hel A= A



=L CRE Z&39| Xizgle E4 Zi}

S SHMR1Q] MAN TIIE ASSH Z1t 710[S21Q1 Ee 2 M2olo| HI0| W2} SMKE
E0i5t 4= 42.1%%1, FOIRS IS 0 2Nl SMA2IT BTE AR 12.2%3Ct
(2E H 26) M sMX|19] YA W}

HYY 7|E N HHN%)
HR|(N=458) 193 (42.1)
ESES|
. —gdlo _EE: Ztd ™MEB0|0| H 71 L SIHXN SHHIE EHGIAH 7T
(Optimal) i+0|_au = 210 MEolo| AT M2t B OO;XﬂE SOOI, o @)
SIMKIQ B2 83 E01AZ, E07|710] 25 MESHN=458)
MR|(N=458) 56 (12.2)
XM
(Adequate) OPtimaldl SHBHRI SUCIRlE #0l0] Sl B8 Mefdize o B2mel (129
SHAIR| AFRO[2tT THEHEl(N=458)
MR|(N=458) 21 (4.6)
ZAZO| UK WHHO| Y= SMHE FEHN=457) 0 (0.0
e HOIRS TGS 1 JUH| AMERO| JToP) BRI TN (20
= ZAS MM5| ABotK YS(N=458 '
(Subootima) > X5 AISBHR| 2S( )
HIET Qe YL} SXGHH 52 2US AL2EHN=457) 0 (0.0
710|E2f0lo] EAMOI EOF AT 7|7HECH WESHH| 71 7|2 SOt 12 (26
EOI5HN=457) '
HR|(N=458) 68 (14.8)
30| UAX| LAHZ0| Y= FMHZ HL(N=451) 0 (0.0
FAE 0172 TAEINS o SN £2 RIATED U= Bt SKGH)
(nadeuate) o g2, & =01 A7t REEHN=45) %8 27
JI0ISRelo] YOI FOf #I JRIEC Yopy HE TR S (2.
E0K5H(N=454) :
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SN SHAK2E aminoglycoside (N=77), carbapenem (N=42), polymyxin (N=26)
=C= AMEEUL.
(R H 27) 28X 429 AZY M 32 (N=203)
A N (%) YN 5 N (%)
Amikacin 76 (98.7)
Aminoglycoside 77 (37.9) _
Tobramycin 1 (1.9
inhibitor ' Piperacillin/tazobactam 2 (66.7)
Imipenem 4 ( 9.b)
Carbapenem 42 (20.7)
Meropenem 38 (90.5)
Cefixime 1 (50.0)
3rd G cephalosporin 2 (1.0
Cefpodoxime 1 (50.0)
. _ (100.0
4th G cephalosporin 4 (200 Cefepime 4 )
Ciprofloxacin 4 (40.0)
Fluoroguinolone 10 (4.9 _
Levofloxacin 6 (60.0
Teicoplanin 5 (50.0)
Glycopeptide 10 (4.9 _
Vancomycin 5 (50.0)
L . (100.0
Nitroimidazole 6 (3.00 Metronidazole 6 )
100.0
Oxazolidinone 17 (0.5 Linezolid 1 ;

. . (100.0
Penicillin 2 (1.0 Ampicillin 2 )
Polymyxin 26 (12.8)  Colistin 25 (96.2)
Sulfonamides/trimethoprim 2 (1.0  Trimethoprim/sulfamethoxazole 1 (50.0)

. . . (100.0
Glycocycline 5 (2b) Tigecycline 5 )
7|E} 13 (6.4)
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SIMHIE RO HRE 24.2% R0, YOIHAS T Of HQl SMA2ty THSH A=
6.4%Ct
(£8 = 28) 4N siN22 MYH Lot
HYd J1E N HEH(%)
HH|(N=458) 109 (23.8)
&y
(Optimal) 7H0|E2f01 L= 7t M2o|o| A1 [} SAXN SHAIM| B0, SR 100 (24.2)
5, 2%, E0ZE=Z, E07(Z0| 2% MEEHN=451)
MH|(N=458) 29 (6.3
SES
(Adequate) Optimal Of SHESIX| LE2te H10| = #2 1H5IRS M §2A0l 29 (6.4)
SHH| AM20[2tD THEIN=451) '
HH|(N=458) 15 (3.3
A39 YA AHHO0| U= SMHE HY(N=451) 0 (0.0
0ls oIHeS oIS M M spectrumO| DhT=opd ZHLIGHL 8 (18)
= de-escalationS HA3| A|AGHK| 242(N=451 '
(Suboptimal) S Ml NN Es( )
LD e 2L X6 =2 22 A28 N=452) 0 (00
710|E21019| EMMOI EoF M J|7tECH MESkA 71 7|7 SO 7 (18
FOIBH(N=452) -
HH|(N=458) 42 (92
539 LYX| AHZ0| QU= SMHE HEHN=450) 0 (0.0
FHE ome DRGNS 1) SN B2, SHEIET Qs S0t Ko 3 (73
(nadequate) o gap) &2 £0f Z27t PATE(N=453) |
710|=2f019] SAHOI EoF AT J|I7HE0 MESHH B2 7|7 S0
ot 9 (20
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TS A YA H D=ty B Al & WY R= B 32.01A MAGIAL. Xz
SEAE 7IECZ YUY B39 d80|Lt T2 22 34.9%, 23.7% ALt X= 14Y | 2829
O Eor 32 212F 46.3%, 31.2%= ARISQACt. A7 |IZH 5 A2 52.9%01A HEEUL,
30€ AL2 40.6%ALt. M2 11.0%0M 2-HorRACt

(£ E 30) CRE @83 Xt xlg At
=) N (%)
S NZ 50 (13.1)
(N-381E) 5H 230 (60.4)
Ay 101 (26.5)
) o 43 84 (26.4)
QIAPK HIS1 Xl(ﬁ_é?;}lﬂ k=2 133 (41.8)
) Al 101 (31.8)
I N2 150 (34.9)
"'ﬁ\l fé‘)'ﬂ &7 102 (23.7)
) Al 178 (41.4)
s
N=447 e '
( ) U20S 143 (32.0)
— ol 135 (31.2)
WRESERIS (N-133) 2 70 (16.2)
UrUS 228 (52.7)
— 9l 191 (43.3)
(N-aa1) %z 142 (322)
N 108 (24.5)
THU7|7t = ARICIE(N=461) 244 (52.9)
At B2 302 AU (HAHHRF AAKY 71Z)(N=463) 188 (40.6)
== DS QI0I0f| 2|5t AIUO{E(N=462)2 123 (26.6)
CRE ZEZ/2NHOZ 0I5t AJZI0IE(N=461) 79 (17.1)
Rt (N=455)3 50 (11.0)

1. AN WS 1) 43 : CRE 25 Ol 54, Y59 SHOR BK| 5T, 2) 5H © CRE G 34, I3/ &1 5014
SUH= QX 3) Al 2 SUH KEH NS S CRE 92 54 ¥ F5 %

2 BE 2000] 93t N : ¥ 5 CRE FEST HBL0| N3 32

3T ¥ 3 WYUSKE CRE R5/UYZ0) U0 212 5 002 OlLf O CiAl CRE Y
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Quick SOFA score, DIC g0| EAxo=2

ool XEEH Zo

TS AR 30 MYE0 OjXl= &

4% 302 AfYES

ds B 24,
O Fe= D
daA7lE gz Fes DRls

Charlson Comorbidity Index,
|X|= Z{0=2 Folg|Qict. 2t

e AO=E =R,

(82 H 31) CRE @83 &9 30 AIUE0 O|Xl= F&of Ligt 24
" st £ etz 24
OR (95% Cl) p-value  OR (95% ClI) p-value

01 0997 (0.986-1.009)  0.627
;ﬁgj{;wwl) 1097 (1.014-1.187)  0.021 1138  (0.999-1296)  0.052
PITT FE5 H4 1300 (1.204-1.411)  0.000
qSOFA H2 2016 (1.671-2.451) 0000 1577  (1.179-2.109)  0.002
201t 1018 A(H) 2857 (1.358-6.318)  0.007
2o ol XM Ol 0565 (0.314-0.987) 0050 0502 (0.234-1.080)  0.078
sy SHME| A EA 0500 (0.347-0.744)  0.001
SN SHE| B M®M 0607 (0.396-0.921)  0.020
4 MEH wl 2278 (1.468-3562)  0.000
ARDS' 214 3846 (1.977-7.872) 0000 2733  (0.880-8.487)  0.082
DIC 4922 (2.668-9.523)  0.000 4199 (1.612-10.939)  0.003

* Acute respiratory distress syndrome

t Disseminate intravascular coagulation
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Guidelines for the antibiotic use for Carbapenem-resistance Enterobacterales (CRE) infections
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