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Gene type Gene name CRKP [n (%)] CSKP [n (%)] P
Virulence genes rmpA 6(12.0) 25(50.0) <0.001
rmpA2 23 (46.0) 23 (46.0) 1.000
iucA 24 (48.0) 26 (52.0) 0.689
iutA 25 (50.0) 21 (42.0) 0422
iroB 1(2.0) 27 (54.0) <0.001
Peg-344 10 (20) 27 (54.0) <0.001
ybts 41 (82.0) 25 (50.0) <0.001
Resistance genes KPC 43 (86.0) / /
Ndm 7 (14.0) / /
CTX-M-1 0(0) / /
CTX-M3 19 (38.0) / /
SHV 47 (94.0) / /
DHA 2 (4.0) / /
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spital w: Number of
isolates

Intensive care unit 44 55.00%
Hematology 10 12.50%
Urology 7 8.80%
Cardiology 6 7.50%
Surgery 5 630%
Neurology 4 5.00%
Gastrology 4 5.00%
Sequence type (ST)

ST-89 44 55.00%
ST-50 2 2.50%
ST-90 2 2.50%
Other sequence types 32 40.00%
Type of material

Respiratory tract 30 37.50%
Urine 24 30.00%
Wounds/Pus 12 15.00%
Blood 8 10.00%
Catheter 4 5.00%
Gastrointestinal tract 2 2.50%
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Antibiotic in
combination
with
tigecycline

SEC)

Addition

Indifference

Ceftazidime/ 60/80 (75.00%) | 19/80 (23.75%) 1/80 (1.25%)
avibactam

Colistin 52/80 (65.00%) | 24/80 (30.00%) 4/80 (5.00%)
Ertapenem 54/80 (67.50%) | 21/80 (26.25%) 5/80 (6.25%)
Gentamicin 35/80 (43.75%) | 30/80 (37.50%) 15/80 (18.75%)
Imipenem 60/80 (75.00%) | 19/80 (23.75%) 1/80 (1.25%)
Levofloxacin 26/80 (32.50%) | 43/80 (53.75%) 11/80 (13.75%)
Meropenem/ 43/80 (53.75%) | 29/80 (36.25%) 8/80 (10.00%)
vaborbactam

Polymyxin B 55/80 (68.75%) | 23/80 (28.75%) 2/80 (2.50%)
Rifampicin 55/80 (68.75%) | 22/80 (27.50%) 3/80 (3.75%)
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Antibiotic MIC range in MIC in MIC range in combination MIC in
monotherapy monotherapy (SD) with tigecycline (mg/L) combination
(mg/L) (SD)
Ceftazidime/avibactam 0.032-256 40.40 0.016-4 0.54
Colistin 0.75-256 28.62 0.047-6 L12
Ertapenem 0.032-32 473 0.016-4 085
Gentamicin 0.38-1024 228.60 0.064-1024 163.58
Imipenem 0.125-32 7.06 0.016-6 0.95
Levofloxacin 0.032-32 1438 0.003-32 7.71
Meropenem/vaborbactam 0.032-24 275 0.016-0.25 0.11
Polymyxin B 1.0-1024 114.20 0.094-4.0 0.66
Rifampicin 6.0-256 27.70 0.19-8.0 037
Tigecycline 0.19-8 117 - -
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Antibiotic FIC index FIC index FIC index MIC antibiotic MIC antibiotic in MIC

(median) (mean) (SD) alone (mean) combination reduction
(mg/L) (mean) (mg/L)

Ceftazidime/avibactam 0.29 036 022 837 023 35.9-fold
Colistin 0.44 048 023 825 0.87 9.5-fold
Ertapenem 0.38 046 030 241 047 52

Gentamicin 0.58 0.69 041 174.24 63.32 2.8-fold
Imipenem 0.35 0.40 021 348 043 8.1-fold
Levofloxacin 0.63 073 045 20.34 7.39 2.8-fold
Meropenem/vaborbactam 0.47 0.53 0.32 0.61 0.03 22-fold
Polymyxin B 0.38 044 026 155 0.59 26-fold
Rifampicin 0.44 047 021 2061 27 7.6-fold
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Pattern of genes

sasX+ qacA/B+ mupA+ ST6290(1,1.3%),ST88 (1,1.3%)
sasX+ qacA/B+ mupA- ST59(5,6.5%),5T239(3,3.9%),5T764(3,3.9%),5T7212(1,1.3%),ST630(1,1.3%),ST88(1,1.3%),5T398(1,1.3%),ST5(1,1.3%)

sasX- qacA/B- mupA- ST59(1,1.3%),ST1(1,1.3%),ST546(1,1.3%),5T6(1,1.3%),ST338(1,1.3%),ST764(1,1.3%),ST5904(1,1.3%)
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Target gene

Primer set

Primer sequence(5’ to
3" end)

mecA mecA-F GCCGTAGTTGTCGGGTTTGG
mecA-R . GGCGGATGTGCGATTGTATTGC
sasX sasX-F AGAATTAGAAGTACGTCTAAATGC
sasX-R GCTGATTATGTAAATGACTCAAATG
mupA mupA-F CATTGGAAGATGAAATGCATACC
mupA-R CGCAGTCATTATCTTCACTGAG
qacA/B qacA/B-F CTATGGCAATAGGAGATATGGTGT

qacA/B-R

CCACTACAGATTCTTCAGCTACATG
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26, 33.8%

61, 79.2%

ST59(5,6.5%),ST239(3,3.9%),5T764(3,3.9%),ST88(2,2.6%),5T6290(1,1.3%),5T630(1,1.3%),ST398(1,1.3%),ST5(1,1.3%),ST7212(1,1.3%)

ST5(6,7.8%),ST59(3,3.9%),ST764(3,3.9%),5T15(2,2.6%),ST951(2,2.6%),ST6697(2,2.6%),ST398(2,2.6%),5T22(1,1.3%),ST88(1,1.3%),ST6570

(1,1.3%),5T6290(1,1.3%),ST5985(1,1.3%),ST88(1,1.3%)

ST59(15,19.5%),ST5(6,7.8%),5T398(6,7.8%),ST764(4,5.2%),5T239(3,3.9%),ST1(3,3.9%),ST88(3,3.9%),5T951(3,3.9%),5T45(2,2.6%),ST15
(2,2.6%),5T6290(2,2.6%),5T22(1,1.3%),ST188(1,1.3%),ST25(1,1.3%),ST30(1,1.3%),ST338(1,1.3%),ST5985(1,1.3%),5T6285(1,1.3%),ST6570
(1,1.3%),ST30(1,1.3%),8T6697(1,1.3%),8T72(1,1.3%),ST7212(1,1.3%)





OPS/images/fcimb.2025.1491658/crossmark.jpg
©

2

i

|





OPS/images/fcimb.2025.1491658/fcimb-15-1491658-g001.jpg
sasX mupA qacA/B

mEm CA-MRSA
= HA-MRSA

B CA-MRSA
= HA-MRSA

= CA-MRSA
= HA-MRSA

Total=18 Total=26 Total=61





OPS/images/back-cover.jpg
Frontiers in
[\ {el{e]o]fe]leTe)

Explores the habitable world and the potential of
microbiallife

The largest and most cited microbiology journal
which advances our understanding of the role
microbes play in addressing global challenges
such as healthcare, food security, and climate
change.

Discover the latest
Research Topics rontars

s > ] Frontiersin

Microbi

Frontiers

P
1005 Lausane, Switzerland.
fontiersinorg

Contactus:

+41(02151017.00
fontiersn or/about/contact

& frontiers






OPS/images/fmicb-15-1502558/crossmark.jpg
©

2

i

|





OPS/images/fmicb-15-1505571/crossmark.jpg
©

2

i

|





OPS/images/fmicb-15-1505571/fmicb-15-1505571-g001.jpg
ot
Apidaecins

2001
1942 o Piscidin 2003
1967 Entgodn A58 Y o
1922 s o " o o -
iysozyme 1028 2002 2012 7 0
1908 1970 Haman man tase 7 s U0, Catan 4
Nisin Frog Magainin Hurmen kerat i
4 GramicidinS | Bombinin | defensins
| £ £y A 4 . M
v ‘ .
199 wl | v 20 v
Temporin, Dermeidin|  Dybowskin, 2009 aa1s Tura 2022
Y ‘Thanatin, 'y Pleurain, e Tebxobactin, Nv-CATH
. o Buforin 2005 POty <oB1
1039 Colistin ‘ 28on
Gramicidin 199 1o T A
ABandC Ranaturin, wombockdin
Maculatin

@ Mammals nsects; § Plants; ) Amphibians; § Birdsi{) Gram-positive bacteris;{) Fish





OPS/images/fmicb-15-1505571/fmicb-15-1505571-g002.jpg


OPS/images/fmicb-15-1502558/fmicb-15-1502558-t002.jpg
Tigecycline only Tigecycline +0.

Apramycin only

Apramycin +0.5
ug/mL tigecycl

IC (ug/mL)
Hill Slope

R

pg/mL apramyci

014011 <0001

054202 100£072
0.7752 0.6646

0444002
2854035

09513

<0.0001

0704034

07722





OPS/images/fmicb-15-1502558/fmicb-15-1502558-g004.jpg
HZE 30-1

( MICpr=2pg/mL MICrac=4pg/mL)

Log;gcfu/mL

o

Loggcfu/mbL.

10

8

3

4

2

4

036 91215182124
Time (h)
HNS 1-2

CON

1MIC TGC

1/4 MIC APR

1MIC TGC+1/4 MIC APR

&6

4

( MICypr=4pg/mL,MICrgc=8ug/mL)

036 91215182124
Time (h)

* CON

= 1/2MIC TGC

- 1/8 MIC APR

- 1/2MIC TGC+1/8 MIC APR

WF106-1
( MICpr=4pg/mL MICrac=4pg/mL)

10
E 8 - con
R = mcTes
3 RTII
s 4 - eTec B ME APR
o e s 4
-4 2
o
036 91215182124
Time (h)
Q186-3

( MICpR=20g/mL,MICgc=4pgimL)

d - CON

3 = 1MICTGC

1 14 MIC APR

2 * 1MIC TGC+1/4 MIC APR
3

09—
036 91215182124
Time (h)





OPS/images/fmicb-15-1502558/fmicb-15-1502558-g005.jpg
Growth (%)

a b

b ~ Apramycin Only

&
=
~ Tigecyciine Only H
3 ~ In presense of 0.5 pg/mL Tigecycline

~ In presence of 0.5 ugimL Apramycin

50

1) T To o oot 01 1 1o 100
Tigecycline (ug/mL) Apramyein (ug/mL)





OPS/images/fmicb-15-1502558/fmicb-15-1502558-g006.jpg
MIC(ug/mL) MIC(pg/mL)

MIC(pg/mL)

JXZ5-1 Z51-2 HNS-1
64 64 » 64
32 gaz y . 4 gaz
16- . 16 - o E 16
8 ? 8 /\-/ \-/ 2 s
4 G afed G s
2 =2 =2
14 1+ 1+
012345678 91011121314 01234567 891011121314 012345678 91011121314
Days Days Days
Q186-3 Q22-2 FS38-2
64 64 64: e
32 rop T2 eeee F32{ seeeeeedpWana
16] seeeeeeeeied Ete P Etedd senusned
8]/ peeened 2 o ¥ -\/ 2 s /
o A o4 |V S s ‘
2| =2 4 = 4
14 14 14
012345678 91011121314 01234567 8091011121314 012345678 91011121314
Days Days Days
WF106-1 MM119-1 HZE30-1
64 . 64 o 64
32 N /e T \;---.... v gw
16 A e ./. ¢ % 169, p—/ E .
8 / PE— 3 8 ¥/ £
o / G agd G 4
2 4 = = 2 /
14 1 1

012345678 91011121314
Days

-e- TGC

012345678 91011121314
Days

01234567891011121314
Days

- TGC+0.5ug/mLAPR





OPS/images/fmicb-15-1502558/fmicb-15-1502558-t001.jpg
Strain Species Resistance MIC (pg/mL)

SRne TGC  AMK

JXZ5-1 Acinetobacter haemolyticus tet(X3) 0.06 0.5 0.5 8 0.125 0.125 1 128
7512 Acinetobacter spp.* tet(X3) 0.06 1 1 16 0.125 0.125 2 2

HNSI-2 Acinetobacter beijerinckii tet(X3) 0.015 1 1 8 05 128 4 256
HZE30-1 Acinetobacter Iwoffi tet(X3) tet(X6) blapy., 16 0.5 1 4 8 0.125 2 64

MM119-1 Acinetobacter indicus tet(X3) tet(X6) blaxpy.s 32 0.5 0.5 16 4 16 4 128
FS38-2 Acinetobacter indicus tet(X3) tet(X6) blaypy., 4 1 1 16 4 32 2 256
‘WF106-1 Acinetobacter indicus tet(X3) tet(X6) blapy., 32 2 1 4 8 8 4 128
Q222 Acinetobacter indicus tet(X4) 0.03 025 0.25 4 0.125 0.125 2 0.25
QI86-3 Acinetobacter indicus tet(X4) tet(X5) 0.03 1 025 4 0.25 0.25 2 0.125

Resistance breakpoints refer to EUCAST guidelines (EUCAST, 2023). MEM, meropenem; CS, colistin; PB, polymyxin B; TGC, tigecycline; AMK, amikacin; GEN, gentamicin; APR,
apramycin; KAN, kanamycin. *Species of Z51-2 cannot be identified. Red indicates resistance to this drug.
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