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2005 4F 2 H 25 2006 4F 10 H O 149 & HBIZ Y > & — 1T I S N7z M B 28 K v 49,998 A
(24,999 JEBI) D 9 B 207 A& (148 i) & V) Pseudomonas aeruginosa HHH iz, T & DHE kD CLSI
DT VAT RA 2 MHED BRI Z 013 amikacin 128 LT 34% & & %A o 72,
Piperacillin, tazobactam/piperacillin, meropenem, ceftazidime, ciprofloxacin {2 % 3 5 iif 74 == 1%
10.8~20.3%, imipenem ZxF L Tid 31.1% DD Z R L7zo ZHRIEARIZ 6 FER L DB, &
D) H 4B S DRIZ A F T B-lactamase FEEMRT® o 720 ML S P. aeruginosa D3RI S N 72HE B D
9 5 55 PUI M AN D ERIRM B 2> S & P. aeruginosa 25 S 7z 20 9 HIEHEH SR & N7 23
8Bl L de b % L, RATRD S D 14 BT H o 720 ML OFELH kAR O FE A BV ML kAR & 0
b FREPUR IS B IR & W AYE BTz,

ML & O P. aeruginosa A3 S N735E1213, RSO BRRMEHNI DWW T H BB X O AR

TERTHLENDH L EE R HNT
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Pseudomonas aeruginosa | HF &G O KB T d Y 75 b
WIEGBIH S % S, BENEAed R LR sk <
H5 KWL DBRIIETFHRART, K2, BILES &%
Fl&RI LA 0B E I, £ 72, ARIZICREHD
WP AR, S5612, HETREEAMMRPL X 70
B-lactamase FEAARAHBLL, AW X 2 BENERFR L &
DILERIMEE 725> T b,

Shlbivbiud, £EOEFREM L DI S N s e
R MV 5 P.aeruginosa DML 2 F4 L, HUiklRE3HEIC
3 B HANERZ A WE Lize F72, A S P. aeruginosa
3OS N EET O W TR DAL O FBAL T D& - R
RELHIRT 2720, MBI ORRM#D S 5 HES 7z P
aeruginosa HRIZOWT & FERICTAZ 1T o 720

L M# & A&

IRV OE T

2005 4 2 F A~ & 2006 4210 H D 14E 9 4 H B 12 4 H
DOFEFFERE L DRI S 7224999 FEB L 0 RIS 17z
MR bV 49998 A, B L MR ER PV X ) P.
aeruginosa D3I S L 7HE B O M DO FRIH 20 5 Hi 2 2
[ DL 3R I & N7 M DA D RRIR A 2 b gL & L
720 ZBIGEEEER MV 1TRER & Y BACTEC K by
92F WAL XY R Pv, 93F B L A ¥ R bV (HA

NI MY - TAvF YV Y) OMBITRML 727 R b
WERNGE Lz, SERIZFEER, SHEMNEE TAFA
INZIZT=T70C DUFISHRAE L 720

2. FEHIRZVEM 2

S H) &2 Mk 1 CLSI M100-S16 12 U 7z fif s i A4 7 B
P THE L7z, Bl 3EHS piperacillin (PIPC), tazo-
bactam/piperacillin (TAZ/PIPC), meropenem (MEPM),
imipenem (IPM), cefozopran (CZOP), ceftazidime
(CAZ), cefepime(CFPM), cefpirome(CPR), amikacin
(AMK), gentamicin (GM), ciprofloxacin (CPFX) %
L7z S SEHIC B 5 iM% CLSI M100-S16
DFHEZHENE L7z SR TERRIRE O e, g
E AT 33T B HEAIT kAR TR RAE O i Y L #E 12 hE s,
IPM ® MIC i #3216 ug/mL, AMK %232 ug/mL,
CPFX "=4 ug/mL & MICfEZ /R HWkkE L7z %8B
[F]—JEG DR FL & O RIS 72 ) P. aeruginosa H3
Kt S W76, M Rtk MIC i & Hg L 2 & DL
WD MIC iR 3 HRIZE—#k & A Ze L, BN S 7z
WARDMED A %2R L, RIEZ AR OE 21T 72,

3. A %1 B-lactamase DR

A &1 B-lactamase FEAEMII XA ¥ U-B-F 7 ¥ < —¥
SMA (BfbEE) ZHWAZ ) —= v ZFEERL, A

RGBT 3-30-1
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Table 1. Age of patients with P. aeruginosa isolated from blood
No. (%)* of cases .
Age (y.0.) Total (%)*
Male Female Unknown
0 0 1 0 1(1.0)
1-39 0 0 0 0
40-49 2 0 0 2 (1.9)
50-59 3 1 1 5 (4.8)
60— 69 7 8 0 15 (14.3)
70-79 33 8 0 41 (39.0)
= 80 20 20 1 41 (39.0)
Unknown 26 15 2 43
Total 91 (63.2) 53 (36.8) 4 148
* The percentage was calculated from the total number except for
unknown cases.
Table 2. Isolation frequency of P. aeruginosa from blood %4161 (39.0%), 60 iflAs 1561 (14.3%), €D 50

and other specimens

. No. (%) of cases
Specimens

(n = 148)
Blood? 93 (62.8)
Blood + other 55 (37.2)
Details of other specimens®)
Sputum 28 (42.4)
Urine 14 (21.2)
IVH catheter 13 (19.7)
Pus/decubitus 4 (6.1)
Bile 4(6.1)
Other 3 (4.5)
Total 66

“No. of cases with P. aeruginosa isolated from blood
specimens.

PNo. of cases with P. aeruginosa isolated from blood and
other specimens.

“More than 1 specimen was obtained from each case.

FRIZDWTId, Senda 5D JHEIZ LY blaivp EIRF DR
HOHHEZMERL 72,

4. Pulsed-field gel electrophoresis (PFGE) f##T

[l — & XV P. aeruginosa 2SHEEMRMRI S 72 HEBI I
DWW T PFGE I THrBikk o [ —1% = Mi L 72 PFGE
(I BRES% spel % vy, CHEF-DRIILIZC 1% 7 #'10 —
ALZT 6V/cm T 20 R k&) 2 17V, PFGEIZL D15
PAVAVAIVER AT N % i | B Al

I & R

XFGAR PV 49998 A XY, P.aeruginosa D3R S 7z
KR IIVIE 207 A&, XFHA MILVD04% T, FEBIEIZ 148
BlTholzo SNHEOXRTRIVDI L, GFERKMLVOD
AR ENT-DIE 113 B (764%), BEEAKR NIV O A
F461(27%), X7 R MVOWF A Sk &0k 31
51(209%) TH - 72, 148 HlD 9 L FH k1 91 51 (63.2%),
ML 53 51(36.8%), AHHA L, BHEHICLZEDLN
720 AERNIZ, 148 B9 B A3 BIIRFLATH 7245, it
ADH 72105 EFI D H B, 70 EAB X T80 e Lh A%

AT B, 40 FKACAT2 B, 0ATLBITH Y, P. aerug-
inosa WX EEE & D EBHEICHEE Sz (Table o I
M5 D H P. aeruginosa H3HEH S L7z 13 148 1 93 Bl
(628%) Td o7z M A THLE LA DM ELD S b
P. aeruginosa HHRM S N7 HEBNE 55 B (37.2%, 66 F1F)
T, WK T 28 B (424%), D\ TR B 5 144
(21.2%) »HARWHHH S 7z (Table 2)

Mg & 2 DMMDOFEL 2 S W S 72 P. aeruginosa
DEFEHUR ST 2 2% Table 31T/R L720 & d
v MICs 27~ L 72384013 CPFX T& b, I i SRAk,
ZOMM BRI E B, 025 ug/mL TH - 720 KITEK W
fiti% 7% L7238401X MEPM T 1 ug/mL, ZOMbo3HE
2~8ug/mL &R L, IMLEHIRED Z O Mdf kL Rk
FIZFAHEOMHE R L7z20 MICo TlRWTNOFEHIZB N
T 8~>128 ug/mL DFE5\ MIC ffi% 7 L 72, PIPC,
MEPM, AMK O 3 5|0 Z OB hH B k#2035
MICo T M AR L, 1 E 2 EEWEZ R L, GM
B LU CPFX TlE 1 HIRNMELZ R L7z, ZDMMOIEHR]T
AR SRR I L CRET & o 720 CLSI D 5
HEATRIE ST 5 FH D 72 2> The b TR O EI & 29K
o 723EANE AMK Th 0, ZOH AT IMEHRHET
34%, =DM B TIZ 56% TH o 72 AMK &
U7 3/ BEAEAARPUESE o GM Tl I i i 3k #k T
95%, € OMAEHHRKET 99% TH D, AMK X D Hiit
P2 RIS < B0 SN 7z. CFPM IZX T A itk D
FEF M H AR T 81%, Z DM EHHISRIET 85% 12
oo, mido AMK, GM, CFPM LMo 3EH]Cik
MR R, 2 OWAEHHI SRR & 12 10% LL R kA%t
% ;% L, PIPC, TAZ/PIPC, MEPM, CAZ, CPFX
2B AL 10.8~203%, IPM TiE 30% 2 %
RASTIEVE %2 7R U720 2 AW R} ok Pk 00 38 1) 1% 52 1 13
CPFX DAt ool 3EAN 3 LI i skepk & 0 b M Ea)s
BTz

MERGEE D> 5 P. aeruginosa HHRH S 72 148 FEF D 9
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Table 3. Susceptibilities of P. aeruginosa strains isolated from blood and other specimens
Specimeqs Antimicrobials MIC (ug/mL)
(No. of strains) MIC range MICso MICoso % of resistance
Blood Piperacillin 2—->128 8 128 16.9
(148) Tazobactam/piperacillin 2->128 8 128 11.5
Meropenem = 0.06—> 128 1 16 15.5
Imipenem 0.5—> 128 2 32 31.1
Cefozopran 0.25-> 128 2 16 —b)
Ceftazidime 0.5—> 128 2 32 10.8
Cefepime 0.5—> 128 4 16 8.1
Cefpirome 1-> 128 8 64 —
Amikacin 0.5—> 128 8 8 34
Gentamicin 0.25=> 64 2 16 9.5
Ciprofloxacin = 0.06—> 128 0.25 32 20.3
Other specimens® Piperacillin 2—->128 8 > 128 19.7
(71) Tazobactam/piperacillin 2->128 8 128 16.9
Meropenem = 0.06—> 128 1 32 183
Imipenem 0.5—> 128 2 32 394
Cefozopran 0.25-64 2 16 —
Ceftazidime 0.5—> 128 2 32 15.5
Cefepime 1-> 128 4 16 8.5
Cefpirome 1-> 128 8 64 —
Amikacin 1-128 4 16 5.6
Gentamicin 05=> 64 2 8 9.9
Ciprofloxacin = 0.06—64 0.25 16 16.9
dSpecimens were obtained from clinical sites from patients positive for P. aeruginosa in blood culture.
YThe breakpoint of cefozopran and cefpirome has not been established by the CLSL
Table 4. Susceptibility of multidrug-resistant strains of P. aeruginosa isolated from blood specimens
MIC (ug/mL) Metallo §-lactamase
Case
no.  ppC  TAZ/PIPC MEPM IPM CZOP CAZ CFPM CPR AMK GM  CPFX  SMA I;;ebszi?;s
1 128 64 > 128 64 >128 >128 >128 > 128 128 32 8 + +
2 128 128 8 16 8 16 8 32 64 > 64 16 - -
3 > 128 64 > 128 32 >128 128 >128 > 128 128 32 32 + +
4 > 128 32 >128 >128 >128 >128 >128 > 128 128 16 64 + +
5 > 128 > 128 16 16 16 2 128 128 32 >64 >128 - -
6 > 128 64 >128 >128 >128 >128 >128 >128 > 128 32 64 + +
+, positive; —, negative

blavip: blavr gene
SMA: Metallo S-lactamase “SMA Eiken"

PIPC: piperacillin, TAZ/PIPC: tazobactam/piperacillin, MEPM: meropenem, IPM: imipenem, CZOP: cefozopran, CAZ: ceftazidime,
CFPM: cefepime, CPR: cefpirome, AMK: amikacin, GM: gentamicin, CPFX: ciprofloxacin

L6 R (68k) o BAHNMERIRB E Nz Thb
6 BRI T 2 HHPRIBRHEOMIC B L "X ¥ 1 B-
lactamase #ERRIZ D W T Table 4 [27R L 720 SEHBI5 D
BRIZK 3% CAZ O MIC 2ug/mL) ZBrEwihd =8
pg/mL & Wiz /R L7z 6 %kD 5 B 4 4k blanvp R
DA &1 B-lactamase FEAR TH o 72 (Table 4) o T DAt
DR 513 2IEFNIC B TE A R DRI S o2z
(Table5)o JEf 2 Ti&, 2005453 7 26 HA W%, I
WBLOERE LY 2% 0 B-lactamase JEREE D% At 14
FRASHEBERY 12 708 S T\ 72928, [d4E 4 16 H OISR B
L UHE D 513 X # 1 B-lactamase % AT 5 % i
M sz TNS 2D B VN A L RPUR 3 2

ABILOET7 = 2 RPUHFE 4 H] O MIC 132128 pg/mL
TA % U B-lactamase FEEAER L D & & EZ IR L7z, HE
B2 0aHEsz2h s okiE$XCH—o PFGE
88— &R L7z (Fig. 1) HEBI 7 o ML H kAR 13 2 # it
Ptk Tld 7 { X # 1 B-lactamase FEHELEMETH - 7225,

[l BE IR 2 & o5 B S 7 MR 13 2 At < 4 & 1 B-
lactamase FEAEMTH ), HUNRILFR, £7 2 L7,
7 3/ BUREACRPUA S B X Y CPFX @ MIC 2SI H 3k
BRICIE LA R L7z, mikkiZ®R 7% % PFGE /8% —
YEIRLTz. 72, Table IR S e o 72725, MK L &
DA R DT 5 2> & P. aeruginosa H3He & 7z 55 Bl
9B, WERALO 75 BEdk T AR Z M B X U PFGE 35
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Table 5. Susceptibility and PFGE patterns of P. aeruginosa strains isolated in case no. 2 and no. 7
Metallo
MIC L
Case Date of . (g/mL) f-lactamase  ppgp,
. . Specimens
no. isolation

Presence Pattern

PIPC TAZ/PIPC MEPM IPM CZOP CAZ CFPM CPR AMK GM CPFX SMA of blant
2 2005/3/26 Sputum 128 128 8 16 8 16 8 32 128 >64 16 - - A
2005/3/26 Decubitus > 128 128 8 16 16 16 16 64 128 >64 16 - - A
2005/3/29 Blood 128 128 8 16 8 16 8 32 64 >64 16 - - A
2005/4/2  Sputum 128 128 8 16 8 16 8 32 128 >64 16 - - A
2005/4/2 Decubitus > 128 128 8 16 16 16 16 64 128 >64 16 - - A
2005/4/9  Sputum 128 128 8 16 8 16 16 32 128 >64 16 - - A
2005/4/16 Sputum > 128 128 > 128 128 >128 >128 >128 > 128 128 > 64 16 + + A
2005/4/16 Decubitus 128 128 >128 >128 > 128 > 128 > 128 > 128 128 >64 16 + + A
7 2006/3/23 Urine >128 64 >128 >128 >128 >128 >128 >128 128 >64 32+ + B
2006/3/24 Blood 128 64 2 1 4 8 8 16 16 8 05 - - C
+, positive; —, negative

blavip: blanve gene
SMA: Metallo fS-lactamase “SMA Eiken”

PIPC: piperacillin, TAZ/PIPC: tazobactam/piperacillin, MEPM: meropenem, IPM: imipenem, CZOP: cefozopran, CAZ: ceftazidime, CFPM:
cefepime, CPR: cefpirome, AMK: amikacin, GM: gentamicin, CPFX: ciprofloxacin

0 0 o)
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Fig. 1. PFGE profiles of P. aeruginosa strains isolated in case

no. 2.

Lane 1, 4, 6 and 7; strains from sputum, lane 2, 5, and 8;
strains from decubitus, lane 3; strain from blood, and lane
M; molecular size markers (Bio Rad, S. cerevisiae chromo-
somes)

T o TWIZRERNL 6 BIFRD B 7z,
11 =
Shlbibiid, EEOERER XD 2005 545 5
2006 4 L2 UEE L 72 24,999 HE 51 O ML KL D 5 5 148 i
BIH & P. aeruginosa Z MM L7z T 6 DFERI S D55
HERE DRI RS MEE, H VSRR L RBUE S TH 5 IPM

W B2 311% L b <, [FREO MEPM
WXL TH 155% Otz RL, BEoO LB, &
NN DSRBUREE I 2 R RS WV 2 L SRR S
7287 ZOMo B-lactam FILHEH D % 5 Tld CFPM
W2 B EFR L 8.1% & IR A - 72 DI 10%
DEDMERTH 720 70 Fa ¥/ oy RILRED
CPFX (23 L TH Ew i tEsR (203%) Z/R L7 73/
FCHEACREE T 5 AMK Zah L Cid 4 Il L 72364 o
T T b I EFREAME D > 72 (34%) A%, [FZ#HHED GM
T2 95% & AMK & 0 itk Z2 /Ry o &5 <,
EHIEL ORI IEHETH 5 AMK O A THANRZ B
AT o 722, AMK IR & HE S Mz ko
AT, GM HERED & F T B W REEARIE S 7z,

M2 5 P. aeruginosa A3 S A7z [a] eI Mg LAAL
DEALD & b P. aeruginosa H3HH S 1729 B 1% 37.2%
FAELTZ 209 BIEHEB LR LM SNz 4
ROFHU B2 o, WIME (72 3WILE) OEFERE
BFREEZIRETH S 2 LIS, ARSI
REEPEZR MR ATTA & 70 2 BIMUE DML <, RS
IR BV TR AL B o 72 T1HO 5 5 41 4
DR EA DS R & 2 S, 31 BITHREFE L1l
WG HE D S M — WS S, P. aeruginosa % &80 7
7 KBNS R PR UNIE D RSN TH 5 L &
BT 2%, ML SAA O BRR R A S il S 7z P
aeruginosa \& CPFX LIt o> & $EFAI (25 U ML B Rk &
D PSR R EIN AR S 7z MRS O,
FRICWESE 72 & OB OB A HAE R R/ RN & 5 %
Wan% <, OB - Wikd) 5 QAR T O
FEHER L 7o TV B 2D AR RN,

M2 & P. aeruginosa H3e S M7z 148 FEBID ) 5, 6
BIH o LRI R S iz, 72, ThH 6HRDH
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48k (66.7%) A5 A # 0 B-lactamase FEAKRTH - 720
HESIZX 2 L RFWPBEC BT 5 M H R P. aeruginosa
70 BRIZB W T 7 RO L AN PERRDRI S 7223, #H S
DFEHETIR/AERHE B W TIZZ AR 58 S v e
Moz ENEINTWBEYY, 72, 37T ORFWHBEE
Hulh & L7z —XA 5 2 2Tl B L OB T 336 £
H 9tk (27%) OZAHNPERRDSH S N7z 2 & A3l &
NTW3", 2D &) L HN R O 73 BER DU R DK
WMAKELSHBINLZEDNEZLNL2D, PLHIEHR
PRI S B R O 2 AT PR O BRI &2 38R L T <
CENRLELEZONL, B, ZHIERIBH S
ToREBI 2 TIE LG, MW, W R &5 X5 apb-
lactamase Fk j#E4E O 2 Kl PERR ASRAE 19 2B S T
7278, ZFOH%IE A 1 B-lactamase AR S b
£ otz THHDOREKIE PFGE /3% — ¥ 3] —T
HHZENS, FYTFNOKRICA S T Blactamase
HEETEI—FLAETIAI FORESRH 722 LS
HBEIN LY, —J7, FER 7 1ARE S N2 F L ik
Pk & 2 DBk R & TEEFERZ M B L OV PFGE /%
¥ — VR 5T 2O XD IHEAN R ST O
BRWRMRBL L LICLD, MRORIUEY, $RIGRAL
\2 & o T P. aeruginosa DFEREZNED 7% 2 W REVED B
%o MM ELD> S P. aeruginosa AR S N7z H5 6121,
ML DA DEEEM FH W T D R & il A, FHIEZ T
LU THETRETHLLEZOND,
X it
D RINEH : ERERENEY — XA, T 20EREY
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Susceptibility of Pseudomonas aeruginosa isolates from blood and other clinical
specimens of same patients to antibacterial agents

Akiko Kanayama', Takeshi Saika", Takako Iyoda”,
Misuzu Kida”, Rie Shibuya”, Miyuki Hasegawa”,
Fumiaki Ikeda”, Intetsu Kobayashi” and Akiyoshi Tsuji”

Y Chemotherapy Division, Mitsubishi Chemical Medience Corporation, 3-30~1 Shimura, Itabashi-ku, Tokyo, Japan
¥ School of Medicine, Toho University

Of 49,998 blood specimens (24,999 cases) collected from hospitals in Japan between 2005 and 2006 and cul-
tured, 207 from 148 cases were positive for Pseudomonas aeruginosa. The susceptibility of these isolates to anti-
bacterial agents were examined. Resistance calculated based on Clinical and Laboratory Standard Institute
break points was as follows: amikacin, 34%; piperacillin, tazobactam/piperacillin, meropenem, ceftazidime,
and ciprofloxacin, 10.8-20.3%; and imipenem, 31.1%. Multidrug-resistant P. aeruginosa (MDRP) was detected
in 6 of the 148 cases whose blood specimens were positive for P. aeruginosa. The production of metallo -
lactamase was detected in 4 of 6 MDRP isolates. P. aeruginosa was isolated in clinical specimens other than
blood of 55 cases whose blood specimens were positive for the same species. Isolates from clinical specimens
other than blood tended to be more resistant to antibacterial agents than isolates from blood specimens.

Clinical specimens other than blood of patients whose blood were positive for P. aeruginosa must thus be
cultured so that appropriate treatment is provided and to better understand the microbiological characteris-
tics and epidemiology of P. aeruginosa isolates from blood.



