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Table 1. MIC distribution of 13 antimicrobials against clinical isolates of Serratia marcescens from 1991 to 1995

No. of MIC (ug/ml)
Antimicrobial . MIC: MIC..

strains <0125 0.25 0.5 1 2 4 8 16 32 64 128 >128
Piperacillin 549 2 44 142 117 72 41 20 32 24 55 4 >128
Cefotaxime 549 25 83 177 96 44 24 19 17 16 6 5 37 0.5 32
Ceftazidime 412 62 180 86 22 15 4 2 2 1 2 36 0.25 8
Flomoxef 412 1 13 80 84 87 36 32 27 9 2 41 2 64
Cefpirome 412 278 44 36 8 6 3 3 1 19 14 <0.125 2
Aztreonam 412 216 73 35 14 8 24 10 14 13 1 3 1 <0.125 8
Imipenem 549 6 196 258 50 4 3 3 3 6 20 0.5 1
Gentamicin 549 3 50 276 122 36 11 7 24 10 2 1 7 0.5 4
Amikacin 549 6 56 327 84 22 10 10 6 7 21 2 8
Ofloxacin 549 70 180 159 27 26 33 27 14 10 2 1 0.5 4
Ciprofloxacin 412 290 28 11 16 19 18 23 4 3 <0.125 4
Tosufloxacin 412 177 119 33 21 21 14 22 4 1 0.25 2
Sparfloxacin 412 52 86 167 17 35 14 25 12 3 1 0.5 4

»Shaded background and number in boldface type indicate intermediate and resistant ranges, respectively.
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Fig. 1. Resistance rates of piperacillin, cefotaxime, ceftazidime, cefpirome, aztre-
onam, imipenem, gentamicin and ofloxacin for Serratia marcescens during 5
years. 1991 (137 strais), 1992 (174 strains), 1993 (86 strains), 1994 (52
strains), 1995 (101 strains). (R), resistant; ((JI), intermediate.

2D TV 72,
WYE/ Sy — P BN AR, 1 AlB XU 2 A 4. ISR A7 AR S y — o
M CTIERE BREILIEED SN L h o720 — ), 3 Al &Lk 5 AOEANEZE Y — 2 2 MiERIFIC

PEiE 1993 ‘ELKERABUINTH D, 1994 ETIZED S
Nl olze 4 AMYEZEARTIE IPM &M% 5
7=A%, 1993 AT IPM itk % 5 &Pk kk (PIPC-CTX-
IPM-GM) #*HiBl, 1994 4:12(% PIPC -CTX IPM-
OFLX mM# b % < B sihitz, 5 Al 1992 4
:Jé&bb L AR 5 AlYEvR A k) 9.8% ke

4% K i TV 225, DIRBRAE & IS A K< -

#5H L, Table 3 12/ L 7%,
WTFROMERIZBNTD, 5 ATXTUIIEMOKD
HOLEGAL DD o720 BIVHRTH -7 05
B, 04 X, fifidiZEALD 5 AR THED LN
Twizhs, #HaTIE 5 AlEEHOIZ2IZ 1 A (PIPC)
e bk D S D HhTwiz, 3 AL EoR
PERRDY% { R SRR, 03 B, 013 &, 017



VOL. 46 NO. 11

S. marcescens DIEARZHE L FOHER 465

Table 2. Susceptibility patterns of Serratia marcescens to 5 various antimicrobials from 1991 to 1995

No. of resistant Combination of resistant

No. (%) of isolates which is resistant or intermediate" at the following year:

antimicrobials antimicrobials® 1991 (%) 1992 (%) 1993 (%) 1994 (%) 1995 (%)  total (%)

0 none 99 (72.3) 121 (69.5) 64 (74.4) 35 (67.3) 85 (84.2) 404 (73.5)

PIPC 13 (9.5) 9 (52) 5 (58 3 (58 8 (790 38 (6.9

' OFLX 1 (0.7) 4 (23 5 (58 3 (58 1 (1.0) 14 (25)

PIPC CTX 8 (5.8) 1 (12 2 (38 3 (300 14 (25)

PIPC OFLX 1 (0.7) 1 (0.6) 1 (1.9 1 (1.0) 4 (0.7)

2 PIPC GM 1 0.7 1 (06 1 (12 3 (0.5)

CTX OFLX 1 (0.7) 1 0.2

PIPC OFLX CTX 8 (5.8) 7 (400 3 (35) 1 (.00 19 (35)

3 PIPC OFLX GM 1 (0.7) 5 (2.9) 6 (1.1)

PIPC CTX GM 1 (0.6) 1 (0.2

PIPC CTX GM OFLX 4 (29 8 (46) 2 (23 14 (2.5)

4 PIPC CTX IPM OFLX 5 (9.6) 5 (0.9)

PIPC CTX IPM GM 2 (23 1 (19 3 (0.5)

5 PIPC CTX IPM GM OFLX 17 (98) 3 (35 2 (3.8) 2 (200 24 (4.4)
Total 137 174 86 52 101 550

“Abbreviations: PIPC: piperacillin, CTX: cefotaxime, [IPM: imipenem, GM: gentamicin, OFLX: ofloxacin.

"Each susceptibility category was according to the NCCLS document.
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Table 3. Susceptibility patterns of Serratia marcescens to 5 various antimicrobials by O-serotypes
No. of No. (%) of isolates which is resistant or intermediate" at the following O-serotype*
ant Combination of resistant
resistan

antimicrobials®

012

other

antimicrobials 02 03 04 05 06 O7T 08 09 010 012 013 O14 016 017 complex complex total
0 19 20 36 70 31 3 28 4 12 16 14 3 12 8 30 15 83 404
none (82.6) (76.9) (62.1) (95.9) (86.1) (100) (90.3) (100) (92.3) (80.0) (50.0) (50.0) (80.0) (61.5) (40.5) (78.9) (76.9) (73.5)
3 17 3 2 1 1 2 3 1 5 38
PIPC
(13.0) (29.3) (8.3) (6.5) (3.6) (16.7) (154) (4.1 (53) (46) (69
1
OFLX 1 1 1 1 2 3 1 4 14
(3.8) (7.7) (5.0) (3.6) (13.3) (41 (630 7 (25)
4 2 1 1 1 5 14
PIPC CTX
6.9 (27) (2.8 (16.7) (53) (46 (25)
1 1 1 1 4
PIPC OFLX
(4.3) (2.8) (5.0) 09) (0.7
2
1 1 1 3
PIPC GM
(1.7) (6.7) (1.4) (0.5)
1 1
CTX OFLX
(5.0) (0.2)
1 2 3 8 1 4 19
PIPC OFLX CTX
(3.8) (7.1) (23.1) (108 (53) (3.7) (35)
1 5 6
3 PIPC OFLX GM
(3.6) (6.8) (1.1)
1 1
PIPC CTX GM ;
(3.8) (0.2)
3 1 3 7 14
PIPC CTX GM OFLX
(116 (1.4) (10.7) (9.5) (2.5)
5 5
4 PIPC CTX IPM OFLX
(46) (0.9
1 1 1 3
PIPC CTX IPM GM
(3.3) (5.0) (3.6) (0.5)
5 1 17 1 24
5 PIPC CTX IPM GM OFLX
(17.9) (16.7) (23.0) (09) (4.4)
Total 23 26 58 T3 36 3 31 4 13 20 28 6 15 13 74 19 108 550

“Abbreviations: PIPC: piperacillin, CTX: cefotaxime, IPM: imipenem, GM: gentamicin, OFLX: ofloxacin.

"Susceptibility category of each antimicrobial was according to the NCCLS document.
012 complex; 012/013, 012/013/014 and 012/014: other complex; 01/02, 04/06, 05/014, 06/08 and 013/014.

4Non-typable.
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Bacteriological study on recent clinical isolates of Serratia marcescens
—2nd report: Antimicrobial susceptibility—
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The in-vitro susceptibility of 13 antimicrobial agents against a total of 550 clinical isolates of
Serratia marcescens was determined by a broth microdilution method. The following antimicrobials
were tested: piperacillin (PIPC), cefotaxime (CTX), ceftazidime (CAX), flomoxef (FMOX), cefpirome
(CPR), aztreonam (AZT), imipenem (IPM), gentamicin (GM), amikacin (AMK), ofloxacin (OFLX),
ciprofloxacin (CPFX), tosufloxacin (TFLX) and sparfloxacin (SPFX). IPM and CPR were the most
active with MICw, 1ug/ml and 2 ug/ml, respectively. AZT and CAZ were also active (MICuw, 8
ug/ml). The other f -lactam antibiotics (MICw), including PIPC (>128 ug/ml), CTX (32 ug/ml) and
FMOX (64 ug/ml) showed poor activity. GM and OFLX exhibited moderate activity (MICw, 4 ug/ml).
From 1991 to 1995, overall trends in resistance to almost all antimicrobials tested were reduced
except in 1992 and 1994, and were lower than those of previous studies in the 1980s. Isolates in
1992 and 1994 showed that their resistance rates had increased. Susceptibility patterns among
selected antimicrobials including PIPC, CTX, IPM, GM and OFLX were also evaluated. Of all iso-
lates, 74% were susceptible to the 5 antimicrobials. Imipenem-resistant strains were found in
1992, and increased in 1994. Drug-resistant strains were observed in O3, O13, O14, O17 and
complex types, but not in the common serotypes such as O4 and O5. Multiple-resistant strains
with imipenem-resistance were observed in isolates of O13, O14 and the complex types (012/014),
which were mainly derived from urine specimens.



