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Table 1. Hospitals which participate in this study (alphabetical order).
n

Hospital Number of hospital bed Numbers of collection

Owari (western area) 129
Aichi Medical University Hospital 1,014 3
Asahi Rosai Hospital 250 6
Chubu Rosai Hospital 621 8
Chukyo Hospital 663 5
Handa City Hospital 499 8
Kainan Hospital 553 1l
Kasugai Municipal Hospital 550 10
Komaki City Hospital 558 20
Konan Kosei Hospital 684 25
Japanese Red Cross Nagoya Daini Hospital 812 20
Meitetsu Hospital 413 1
Nagoya City University Hospital 808 10
Nagoya Ekisaikai Hospital 662 0
Nagoya University Hospital 1,035 10
Tosei General Hospital 716 2

Mikawa (eastern area) 75
Anjo Kosei Hospital 723 18
Asuke Hospital 190 10
Kariya Toyota General Hospital 641 5
Okazaki City Hospital 650 13
Toyohashi Municipal Hospital 836 20
Toyota Memorial Hospital 513 9
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(ISP), arbekacin (ABK), minocycline (MINO),
colistin (CL), levofloxacin (LVFX), ciprofloxacin
(CPFX), pazufloxacin (PZFX), sulfamethoxazole-
trimethoprim (ST), fosfomycin (FOM) @ 24 3£ i
T, D5 HTAZ/PIPCIZB L T, TAZ & PIPC
DAL (1:4) & —EIZfR5 PIPCORIZIZHD
B TCTAZ D ¥ % 2L & & 5 TAZ/PIPC 3k
(TAZ/PIPC proportional) &, CLSIOD#EXEIZHE L
TAZ D% % 4 ug/mL 2 &l L 7= TAZ/PIPC [ &
% (TAZ/PIPC fixed) O DD} TMIC %l
L7z (Table2), H&SZMEIX CLSIDE® % HHE 4 [

Table 2.

W, T A 2 RA Y MIERERT O FUE & [ERE
DM100-S21% &, 2012 4845 & 172 M100-522°
DWHFIZDONWTHE L 72, %72, PIPC TiEMIC
6ug/mL, 12 ug/mL, 24 ug/mL, 48 ug/mL %, TAZ/
PIPC tt ¥ ¥ T & 6/24ug/mL, 12/48 ug/mL %,
TAZ/PIPC [# 7 % T i3 4/12ug/mL, 4/24 ug/mL,
4/48 ug/mL %, CAZ, CFPM, CZOP, PAPM, IPM,
MEPM, DRPM, BIPM T i 6ug/mL, 12 ug/mL %
ZRZHGENM U THIE L7z (Table 2),

% Al M Ak R R (multiple drug resistant
Pseudomonas aeruginosa: MDRP) |7 FEHE S|

Range of antimicrobial concentrations for MIC measurement and additional

concentrations measured with conventional dilution series and MIC distribution for
antimicrobials of all strains used in this study.

(u g/mL) MIC (u g/mL)
Antimicrobials Concentration Concentration Range 50% 90% %
range additionally Suscepti-
measured  with 2 bility
times dilution series
Piperacillin 1-128 6,12,24,48 =1->128 8 64 82.8
Tazobactam/piperacillin 0.13/0.5-32/128 6/24,12/48 =0.12/0.5->32/128 1/4 12/48
(proportional)

Tazobactam/piperacillin (fixed) 4/0.5-4/128 4/12,4/24,4/48 =4/0.5->4/128 4/4 4/128 833
Ceftazidime 0.5-32 6,12 =0.5->32 2 16 87.7
Cefepime 0.5-32 6,12 =0.5->32 2 12 89.7
Cefozopran 0.5-32 6,12 =0.5->32 1 8 N/A
Sulbactam/cefoperazone 8/8-32/32 =8/8->32/32 =8/8 32/32 N/A
Panipenem 0.125-16 6,12 0.5->16 6 16 N/A
Imipenem 0.125-16 6,12 0.25->16 1 12 779
Meropenem 0.125-16 6,12 =0.12->16 0.5 6 80.9
Doripenem 0.125-16 6,12 =0.12->16 0.5 4 87.3
Biapenem 0.125-16 6,12 =0.12->16 0.5 8 N/A
Aztreonam 0.5-32 =0.5->32 4 32 79.4
Gentamicin 0.25-16 =0.25->16 1 4 91.7
Tobramycin 0.25-16 =0.25->16 0.5 2 92.6
Amikacin 1-64 =1->64 4 8 99.0
Isepamicin 1-64 =1->64 2 8 N/A
Arbekacin 1-64 =1->64 2 4 N/A
Minocycline 0.25-16 1->16 16 >16 N/A
Colistin 2-16 =2-16 2 2 96.6
Levofloxacin 1-8 =1->8 1 8 83.3
Ciprofloxacin 0.06 -4 =0.06->4 0.25 2 89.2
Pazufloxacin 0.06 -4 =0.06->4 0.5 4 N/A
Sulfamethoxazole-trimethoprim 19/1-38/2 =19/1->38/2 >38/2 >38/2 N/A
Fosfomycin 32-128 =32->128 64 >128 N/A

N/A: not applicable because CLSI does not determine a breakpoint for the antimicrobial
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b > 7z, REGGEINIIRIRIESE 26 (12.7%), Mizk26
(12.7%), Il i 25 (12.3%), fi #% B& 3¢ 24
(11.8%), ARG (5.4%), hHZEI (5.4%),

HENEZE 11 (5.4%) DNEIZZ %> 5 72, BIRDNGERIZ
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PE# A Table 21289, 73 /2770 2 FRIUA
RO CLOEMERITOT NG 90% L & Fir o
=M, -7 0 2 LRPEHE, F v v RPIEHEIC
BWTIE, CFPM232E5 CTI0%ITELAZE D
D, THPIHIAETTI% EHR 25 80% 15 DIk
PR ICH F 5 7 (Table2). #F (2, CLSI
M100-S22 CHIFEEM & 0 D T L 4 2 K4
¥ M35 & T 52 PIPC, TAZ/PIPC [l i,
IPM, MEPM Tid, W98 158K (7.4%) Hitc T
J&HE 2 6 JERRME IS E A D > Tz, TAZ/
PIPC [El7&#:, IPM, AZT, LVFX DK 3EAHIZD\ T
1Z, MICyy A CLSI M100-S22% O i 0> i 52 S e
ERZE 32U ETH O, mERIZ10% L E
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CLSI TREZMEDFIE AN R T N Tnsn
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CZOP i3 fhd £ 7 7 1 2K ) ¥ APIEHEHIZ i L
MICs, MICy, & & IZIRIETH > 72, ABK I KU
PZFX 32 FhHEHE L 75 5 A RO P SE & 1 F
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KT U 2RI T, [k & % MICIE
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1Bk, 4/8 ug/mL 2328k CTh - 72, ZFHKDMIC 57
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?ﬁi DWTIE, BMAGRITRT LB ARAE
3D 6 sh -7z (P=0.35, Mann-Whitney #
ﬁ) (Fig. 1),

MDRP O £ #E 12 35 < MG T, 2048k 5
B, 258k (12.3%) OFEIERE A IPM, AMK, CPFX
OWFhr1 2P Rttt 4 4 LT/, MDRP

DEFRICY T F 2HHKIE 1M (0.5%) DAT,
BPUR S OM 1% CPFX (16 8k 7.8%), IPM (13
¥k 6.4%), AMK 2%k 1.0%) DNEIZK T L T/
(Fig. 2) o WHRICEIARN I ERE I O 7 > b 7
LA 2 HBFRE L 72RbEats 6 ht, Wk % <
DBNEFE D HNE X N7z,

Fig. 1. Cumulative percentage of susceptible strains to TAZ/PIPC proportional and TAZ/PIPC
fixed.
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Fig.2. Population of IPM, AMK, and CPFX-resistant P. aeruginosa strains in this study.

~

| 16ug/mL<IPM MIC |

179

(87.7%)

(3.9%)

1
(0.5%) Y (1.5%)

3

\ £O.5%)I /

(0%)

| 32ug/mL < AMK MIC W apg/mL < CPFX MIC |
v v



Aug. 2013

THE JAPANESE JOURNAL OF ANTIBIOTICS

66—4 217 (29)
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WA T O CIE, ZEREOWTICAE T 5
FEARHIX TR X 72 129k (63.2%) &, HEBIC
PS5 =X 2 5 M S 2 758 (36.8%)
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H I [ MIC 23 i 12 A 7 7 25 & o § 3 AN &
Nolz (F—2EERET),

it PG B AR D AR HY 2 D W T HEX Al 35 & Ok
W RN 24T - 72 (Table 3) . #&3EANZ W4 5 1t
PEARBEEE ORHANZD W T, HIX BT Clafi a7
WICEH R A3 50 572 (P=0.077, Fisher D 1EfifE
TfE =R ME) o

4. 513K - ABTRI D&M

FHSR AR C U3, IR FH R 1 23 45k 3 4,
ABE3SHRCHBIZABRRD R L 2 572 (P=
0.046, Fisher O IERERERMIE) . 155 N7z HMk % W
TREREUF OARIL (k& ABE) Tor TIRMFL 72
3 D MIC 53 AT i, MICs,, MIC,, % Table 4 12
INT . B-7 2 & LSRR HE D MIC 55 Aii 13 PIPC,
IPM, CAZ, CZOP % B & Mifif il CHB A2 24T
THED, ABHETOMICA EHL Tz, ARE
%5 Ko 72 43EANT DN T & MIC,, Dkl 4 L
AR XN, p-T 2 & LR PEHK LS O
SO MIC A MR T4 45803, MICy, & F

Table 3. Distribution of antimicrobial-resistant P. aeruginosa by resistant antimicrobials,

isolated regions, and samples.

Sample
Blood Catheter Urine Respiratory Surgical Others Total
tract specimen
specimen*  *
Owari (western (n=129)
area)
Imipenem only 0 0 0 2 4 0 6
Amikacin only 0 0 0 0 0 0 0
Ciprofloxacin only 0 0 3 3 3 1 10
Imipenem + Amikacin 0 0 0 1 0 0 1
Imipenem + Ciprofloxacin 0 0 1 2 0 0 3
Amikacin + Ciprofloxacin 0 0 0 0 0 0 0
Imipenem + Amikacin + Ciprofloxacin 0 0 0 0 0 0 0
Subtotal 0 0 4 8 7 1 20"
Mikawa (eastern (n=75)
area)
Imipenem only 0 1 0 1 0 0 2
Amikacin only 0 0 0 0 0 0 0
Ciprofloxacin only 1 0 0 1 0 0 2
Imipenem + Amikacin 0 0 0 0 0 0 0
Imipenem + Ciprofloxacin 0 0 0 0 0 0 0
Amikacin + Ciprofloxacin 0 0 0 0 0 0 0
Imipenem + Amikacin + Ciprofloxacin 0 0 0 1 0 0 1
Subtotal 1 1 0 3 0 0 57
Total® 1 1 4 n 7 1 25

#Respiratory tract specimen: sputum (36), pleural effusion (2), bronchoalveolar lavage fluid (1), and lung biopsy specimen (1)

§ Surgical specimen : pus (34), drainage fluid (18), wound swab (9), ascites (6), and bile (5)

T:P=0.077, Fisher’s exact test
*: P=0.027, Fisher’s exact test
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3 6 N7z BERR A RRIRBI T o3 TRT L 72 238541
@ MIC 57 A i, MICsy, MICy, % Table 51278 9
Mg, #7—7), R, WFlkdERek, SRR
ik, ZofthoBmkzhzhnr 656 h-HKROR
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IR LU THE 2IZRIFCHh - 72728, £ Dfthd
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12K B MIC TR E: R AR A 2 5 15 5 72 B bk
ERRRD 73 &R L 72,

BEEFN T B M PERRIR R OB = D0 T DR
AN CIIMIREICHEEE 2R Y (P=0.027,
Fisher D IERERERMUE), K, WIkESR, SHEER#R
(LYY Til T E A RE AW

MK 5 Bty E =tk 354K) OMICIE, W
FTHOHEFNZ BT EtOMAKL 5155 - Hkk
E B Ui IRV IC 20 LT 7z, SR
NS 25 B AT & ek A, TRTIAUAE 12 52 - 72 FERREE R
(PR IMAE 1115, PR #&RESURE 8 (5], DI R
JEGUE S0, A FEHREEGYIE 11651) )i &SE Al
MIC %5 4ii, MICy,, MICy, % M7, Ik %47 - 72
N, ARAEZIED NG -7z (F—2IEFR
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el P 1 N PR 8 BRI 2% ORI 7 7 — T L
BB IMGE, APRIEGYER H 7 — 7 )L B R R I&
YUIE &0 o 72 RIRBE IS ORE R R & 7 5 PRI
BRI RIE N O T L@ FEICEZI DT
{, BAE T % Z & TADL (Activities of Daily
Living) DK TFREEEOMNNAE & 7254 CH
WTH 50, FRIEEIC K B REYYE & BT 5 BRIC
Vo NBHEHE LT, HATIIAEER (1) ~=
V) VRPUEHE PIPC & E), (2) #AINXRA L
SPUEH (IPM, MEPM % &), 3) £ 7 x4 - E
JoNo 8 LRYIEHE (CAZ, CFPM, AZT 7% &),
@) 73779 ay FRIGEE GMAE), (5)
F vV RPIFESE (CPEX % &) O 5 RO HEH A
HEHTTRECTdH - 72728, WA aBEIC LD Zh
ZNOPURIENDI M E AT U 7R 23 B L
DOHY, 7z, TOWHERSE - Mk & I25R
5% 2 EEREEOERE XD WL EDIZLT
W38 SO TR, BRIEE VIR
HIRIZ I BRRE O A ET 2 L L 8
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Table 5. MIC distribution of P. aeruginosa strains grouped by samples from which a strain was

taken.
sample(number) blood (35) catheter (7) urine (29)
MIC range MICso MICyo MIC range MIC;, MICg MIC range MICs, MICgo
PIPC 4-128< 4 64 4-64 4 64 4-128< 8 48
TAZPIPC proportional 14 -32/128 28 12/48 1/4-12/48 28 12/48 1/4 -32/128 28 12/48
TAZPIPC fixed 42 -4/128< 44 4128 4/4 -4/128 4/4 4128 472 -4128< 48 4/48
PAPM 1-16< 6 16 4-16< 8 16< 2 -16< 6 12
IPM 0.5-16 1 12 1-16 2 16 0.25 -16< 1 8
MEPM <0.12-12 0.5 6 0.5-6 1 6 <0.12 -16< 0.5 12
DRPM <0.12 -6 0.5 6 0.5-6 1 6 <0.12 -16< 0.5 4
BIPM 0.25-12 0.5 8 0.25-12 1 12 £0.12 -16< 0.5 4
SBT/CPZ <88 -32<B2 <88 3282 88-16/16 88 1616 <88 -3282< <88 3282
CAZ 1-32< 2 16 1-16 4 16 1-32< 2 32
CFPM 1-32 2 16 1-8 2 8 1-32< 4 16
CzoP 0.5 -32 1 8 <0.5-8 1 8 £0.5 -32< 1 16
AZT 4-32< 4 16 4-8 4 8 2-32 4 32
GM 0.5-8 1 4 1-8 2 8 <0.25 -4 1 4
TOB 0.5-2 0.5 2 0.5-2 1 2 £0.25 -8 0.5 1
AMK <1-8 4 8 2-8 4 8 <1-16 4 4
ISP <1-16 2 16 <1 -16 4 16 <1-8 2 8
ABK <1 -4 2 4 <1 -8 2 8 <1-8 2 4
MINO 16 -16< 16 16< 16 -16< 16 16< 8 -16< 16 16<
CL <2 <2 <2 <2 <2 <2 <2 -4 <2 <2
LVFX <1 -8 1 4 <1 -4 <1 4 <1 -8< 1 8
CPFX 0.12 -4 0.25 1 0.12 -1 0.25 1 <£0.06 -4< 0.25 4
PZFX 0.25 -4< 0.5 1 0.5 -1 0.5 1 <0.06 -4< 0.5 4<
ST 38/2< 382< 382 38/2< 38/2< 38/2< 38/2< 382<  382<
FOM <32 -128< 64 128< <32 -128< 64 128< 32 -128< 64 128<
sample(number) respiratory tract specimen” (40) surgical specimen® (72) others 5(21) q +
P value” P value
MIC range MICsy MICy MIC range MICs, MICy MICrange MIC;, MICy,
PIPC <1 -128< 8 128 4-128< 4 32 4-128< 4 12 0.04% 0.02%
TAZPIPC proportional £0.12/0.5 -32/128< 28 12/48 0.25/1 -32</128 1/4 882 0.52-12/48 1/ 28 0.078 0.18
TAZPIPC fixed <405 -4/128< 48 4128 42 -4</128 4/4 4,24 42 -4/128 4/4 48 0.073 0.11
PAPM 1-16< 6 16< 0.5 -16< 4 12 1-12 4 6 <0.001* 0.032%
IPM 0.5 -16< 2 16< 0.25 -16< 1 8 0.25 -4 1 1 0.006%  0.011%
MEPM <0.12 -16< 1 16 £0.12 -16< 0.5 4 £0.12 -1 0.25 1 <0.001* 0.002%
DRPM <0.12 -16< 1 12 £0.12 -16< 0.5 2 £0.12 -1 0.25 0.5 <0.001* <0.001%*
BIPM <0.12 -16< 1 16< <0.12 -16< 0.5 2 <0.12 -2 0.25 0.5 <0.001* 0.002%
SBT/CPZ <88 -3282< <88 32<B2 <88-3282< <88 16/16 88 -16/16 8/8 88 0.38 0.63
CAZ 1-32< 2 32< <0.5 -32< 2 8 1-8 2 4 0.066 0.059
CFPM 1-32< 2 32< £0.5 -32 2 8 1-8 2 4 0.033*%  0.036%
CZoP <0.5 -32< 2 32< <0.5 -32 1 4 <0.5-2 1 2 0.045%  0.053
AZT <0.5 -32< 4 32< 1-32< 4 16 2-8 4 4 0.12 0.32
GM 0.5 -16< 2 16< £0.25 -16< 1 2 0.5 -16< 2 16< 0.021*%  0.014%
TOB <0.25 -16< 0.5 16< £0.25 -16< 0.5 1 0.5 -16< 0.5 16< 0.31 0.33
AMK <1 ->64 2 8 <1 -16 4 4 2-16 4 8 0.12 0.19
ISP <1 ->64 2 8 <1 -16 2 8 2-16 4 8 0.89 0.95
ABK <1 ->64 2 8 <1 -8 1 4 <1-8 2 4 0.19 0.18
MINO 1-16< 16 16< 2-16< 16 16< 16 -16< 16 16< 0.42 0.42
CL <2-16 <2 <2 <2-16 <2 <2 <2-4 <2 <2 1.00 1.00
LVFX <1 -8< 1 8< <1 -8< 1 2 <1 -8< | <1 0.028%  0.031%
CPFX <0.06 -4< 0.25 4< <0.06 -4< 0.25 1 0.12 -4< 0.25 0.25 0.043x  0.030%
PZFX 0.12 -4< 0.5 4< <0.06 -4< 0.5 1 0.25 -4< 0.5 0.5 0.043%  0.030%
ST <19/ -38/2< 382< 38 19/ -382< 382<  382< 38/2< 382< 382 0.84 0.74
FOM <32 -128< 64 128< <32 -128< 64 128< <32 -128< 64 128 0.90 0.85

# respiratory tract specimen: sputum(36), pleural effusion(2), bronchoalveolar lavage fluid(1), and lung biopsy specimen(1)
$ surgical specimen: pus(34), drainage fluid(18), wound swab(9), ascites(6), and bile(5)

§ others: ear discharge(18), eye discharge(1), nail(1), and unknown(1)

1 Kruskal-Wallis test including “others” category

1 Kruskal-W allis test excluding “others” category

* P<0.05

L 72RO NIRA R s 72 BMBIE TE vy Wiz eEx b6z,
DD, 2009 F-D K TIXEFHIELIZ I 1T 3 SPUE JE&PED HEUE | T F 5 4172 CLSI M100-S22°)
FROFEF A 2RI EEES 4 B> T 2L 2354, ¥ 0% F X h 7 PIPC,
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Multicenter surveillance of Pseudomonas aeruginosa strains for
antimicrobials in Aichi prefecture in 2009

Mitsutaka IGucHl, MARIKO MocHIZUKI, TETSUYA YAGI, HIRONAGA OOKAWA,
YuTaka SHIMAZAKI, YUMIKO OOTSUKA, KAZUYA SATO, ARUFUMI SHIOTA,
Naok1 WakIyaMA, ATSUSHI NAKAMURA, MARIKO KipoNo, YUKI HARA, SACHIE ASAL
MakoTto KawasHIMA, KAZUKO SAKURAGI, JITSUKO AsAHI, HITosHI MURASE,
Mitsuru NisHIO, YUKT Miyakl, KEnr FUNAHASHI, TETSUO MOURI, YASUYUKI SUGIURA,
Takako Yamapa, Konomi KoNpo, KAORI SAHARA, YOSHIKO SUGAKI,
ATsusHI KAwaBATA, YuMi ITou, YU YamamoTo, KEIKO KINOSHITA, IKUO YAMAGUCHI,
MasaAkl SasaNo, Tomomi INUkal, NATSUKO MATsul, HitosHi KURAMAE,
MasarU OkuGawa, HiRokr KAwAL, MOTOHIRO SHIBATA, KAZUHISA INUZUKA,
ATSuko YAMADA, Isao Koita, HIROYUKI SUEMATSU, HARUKI SAWAMURA,
Yuka YamacisHi and HIROSHIGE MIKAMO

Aichi Antibiogram Study Group

We investigated the susceptibility to antimicrobials of 204 Pseudomonas aeruginosa strains
isolated from 21 hospitals in Aichi prefecture from September to November 2009. MIC
distributions of various antimicrobials were analyzed in terms of geographic region of isolation,
patient status (outpatient or inpatient) , and type of specimens that the strain was isolated from.

The results were as follows.

1. Although more than 90% of strains were susceptible to all aminoglycosides and colistin, 80—
90% of them were susceptible to f-lactams and fluoroquinolones. MIC distributions of all
antimicrobials measured were not significantly different between regions.

2. Only 1 strain (0.5%) was multi-drug resistant Pseudomonas aeruginosa (MDRP). Thirteen
strains (6.4%) showed imipenem MIC>16ug/mL, and 16 strains (7.8%) showed ciprofloxacin
MIC=4 ug/mL. These strains tended to be more isolated from urine, respiratory tract specimens,
or surgical specimens.

3. The MICs of tazobactam/piperacillin, panipenem, meropenem, doripenem, biapenem,
sulbactam/cefoperazone, cefepime, and aztreonam were significantly higher in strains isolated
from inpatients than in those from outpatients. MIC distributions of antimicrobials other than
[-lactams were not significantly different between situations where strains were isolated.

4. MIC distributions of piperacillin, all carbapenems, cefepime, gentamicin, and all
fluoroquinolones were significantly different among samples from which strains were isolated.
The strains isolated from blood showed lower MICs against all antimicrobials than those from
other samples. No difference was found in MIC distributions when categorized according to
bacteremic origin. The MICs were apparently elevated against f-lactams, fluoroquinolones, and
gentamicin in strains isolated from respiratory tract specimens, and against f-lactams, and
fluoroquinolones in strains isolated from urine.

It was suggested that in P. aeruginosa surveillance, the results should be reported by
stratifying with patient status, and type of specimens that the strain was isolated from and that
regional surveillance should be useful with such stratification to establish antibiograms for
empirical antimicrobial choice.
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