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In vitro Aectivity of Ticarcillin/clavulanic Acid Against Aerobic
Gram-negative Bacilli

Yunsop Chong, Ph.D., Kyungwon Lee, M.D. and Oh Hun Kwon, M.D.
Department of Clinical Pathology, Yonsei University College of Medicine, Seoul, Korea

Background: Resistance of gram-negative bacilli is mostly due to production of 8-
lactamases. Resistance of Enterobacteriaceae to ticarcillin/clavulanic acid (TICCV), reported
to be rare in the United States, is not known in Korea. The aim of this study was to de-
termine the activity of TICCV against aerobic gram-negative bacilli.

Methods: Activity of TICCV was compared with those of carbenicillin, piperacillin and
ticarcillin by the NCCLS agar dilution method against aerobic gram-negative bacilli isolat-
ed from patients at a tertiary care hospital.

Results: MICy, of TICCV were low against E. coli, K. oxytoca, P. mirabilis, P. vulgaris,
Providencia sp., Y. enterocolitica, A. baumaennii and X. maltophilia. Resistance rates to
TICCV were low, except for E. cloacae, E. aerogenes, S. marcescens and P. aeruginosa.

Conclusions: The in vitro test result indicated that TICCV should be more effective
than the other antimicrobial agents for the treatment of infections due to aerohic gram-
negative bacilli.
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E. cloacae R P. aeruginosadl] tj3]A] 25 >256 ug
/mL olg9lx, E. coli, Citrobacter freundii, Serratia
marcescens, Providencia sp., S. typhi ©]2|2] Salmo-
nella, S. flexneriol] &A= 128 ug/mLo)Ad ]3]
t}.

TICCV 2] MICyw& K. oxytocao)] daH|lA| 8 pug/
mL, P. mirabilisel] ths}4] 1 pg/mL, P. vulgarisel]
)8l A 0.5 pug/mL, Providencia sp.ol] oA 128 ug
/mL, A. baumannii®} Xanthomonas maltophiliasi]
dalA 64 pg/mLE o}E Al dsjA nel 3
gttt MICy #7} E. aerogenesol] t#jAl+= carbeni-
cillin®} piperacilline] 64 wg/mL, S. marcescensel|
tj& 41+= piperacilline] 128 pg/mL, M. morganii<|
& A= carbenicilline] 8 pg/mLZ TICCV Xr}
oy yelen], Y. enterocoliticael]l t§F MICye=
TICCV$} piperacilline] 4 pg/mL2 7skc}.

Ticarcillin®} TICCV 2] MICydl] ztelr} ZW dF
W $3)= K. oxytoca 256 pg/mL¥ 8 pg/mL, P.
mirabilis 128 pg/mL3} 1 pg/ml, P. vulgaeris 8 ug
/mL3} 0.5 pug/mL, Y. enterocolitica 256 ug/mL=}
4 pg/mL, A. baumannii 256 pg/mL=} 64 ug/mL
9 X. maltophilia >256 pg/mL3} 64 pg/mL °]3l
t}.
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3} TICCV < djs =5 0% o], o2 dFAR
t} piperacillino] g WAol 71 3 & 53 W
&8 E. cloacae 59%, E. aerogenes 0%, S.
marcescens 33%, P. aeruginosa 30%°]%ich.
TICCVd a4 WA)go] 71 e a5 WHAE
2. E. coli, Providencia sp. @ S. flexneri 7} 13%,
C. freundii 38%, K. pneumoniae 32%, K. oxytoca
s} A. baumannii 2} 0% o|ich.
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Table 1. Activity of Ticarcillin/clavulanic Acid Against Aerobic Gram-negative Bacilli

MIC ( zg/mL)

% of isolates:

Species Antimicrobial
(No. tested) agent Range 50% 90% S I R
E. coli (31) Carbenicillin 1->256 64 >256 19 19 61
Piperacillin 0.5->256 64 >256 19 32 49
Ticareillin 2->256 >256 >256 19 0 8l
TICCV? 2-128 32 128 39 48 13
C. freundii (16) Carbenicillin 4->256 32 256 31 19 50
Piperacillin 2->256 64 256 31 25 44
Ticarecillin 2->256 256 >256 31 0 69
TICCV 2->256 32 256 31 31 38
K. pneumoniae (31) Carbenicillin 4->>256 128 >256 29 0 71
Piperacillin 2->256 128 >256 29 6 65
Ticarcillin 8->256 >256 >256 3 3 94
TICCV 2->256 64 >256 36 32 32
K. oxytoca (15) Carbenicillin 8-64 64 64 20 27 53
Piperacillin 2-128 8 16 93 0 7
Ticarcillin 64->256 128 256 0 20 80
TICCV 2-32 2 8 93 7 0
E. cloacae (32) Carbenicillin 8->256 256 >256 13 0 87
Piperacillin 2->256 128 >256 16 25 59
Ticarcillin 2->256 >256 >256 9 0 91
TICCV 2->256 >256 >256 9 0 91
E. aerogenes (13) Carbenicillin 2-64 8 64 85 0 15
Piperacillin 1-64 2 64 85 15 0
Ticarcillin 1-128 2 128 85 0 15
TICCV 1-128 2 128 85 0 15
S. marcescens (15) Carbenicillin 8->256 64 >256 27 20 53
Piperacillin 1->256 8 128 54 13 33
Ticarcillin 4->256 128 >256 33 7 60
TICCV 4->256 32 >256 33 27 40
P. mirgbilis (20) Carbenicillin 1-64 1 16 90 5 5
Piperacillin 0.12-16 0.25 8 100 0 0
Ticarcillin 0.25-128 0.5 128 85 0 15
TICCV 0.25-1 0.5 1 100 0 0
P. vulgaris (10) Carbenicillin 2-4 4 8 100 0 0
Piperacillin 0.25-2 0.5 1 100 0 0
Ticarcillin 1-16 2 8 100 0 0
TICCV 0.25-0.5 0.5 05 100 0 0
M. morganii (13) Carbenicillin 1-16 1 8 100 0 0
Piperacillin 0.25-64 0.5 32 8 15 0
Ticarcillin 0.5-32 '0.5 32 85 15 0
TICCV 0.5-32 2 32 8 15 0
Providencia sp (10) Carbenicillin 1-256 2 256 60 7 33
Piperacillin 0.25-256 2 256 67 13 20
Ticarcillin 0.25->256 2 >256 53 0 47
TICCV 0.25-128 2 128 74 13 13
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Species Antimicrobial MIC (zg/mL) % of isolates:
(No. tested) agent Range 50% 909% g I R
S. typhi (10) Carbenicillin 2-8 4 8 100 0 0
Piperacillin 1-2 1 2 100 0 0
Ticareillin 1-4 1 2 100 0 0
TICCV 14 1 2 100 0 0
Other Salmonella Carbenicillin 4-256 8 256 89 0 11
serovar (19) Piperacillin 2-128 2 128 89 0 11
Ticarcillin 2->256 2 >256 89 0 11
TICCV 2-128 2 128 89 0 11
Shigella flexneri (15) Carbenicillin 32-256 128 256 0 7 93
Piperacillin 8-128 64 128 13 40 7
Ticarcillin 256->>256 >256 >256 0 0 100
TICCV 32-128 64 128 0 87 13
Y. enterocolitica (15) Carbenicillin 2-8 8 8 100 0 0
Piperacillin 1-8 4 4 100 0 0
Ticarcillin 1-256 256 256 13 0 87
TICCV 1-16 4 4 100 0 0
A. baumannii (27) Carbenicillin 8-128 64 128 19 19 62
Piperacillin 4->>256 128 256 44 4 52
Ticarcillin 2->256 32 256 26 59 15
TICCV 2-64 32 64 33 67 0
X. maltophilia (30) Carbenicillin 4->256 256 >256 10 3 87
Piperacillin 32->256 128 >256 0 33 67
Ticareillin 2->256 128 >256 10 17 73
TICCV 1-256 16 64 77 13 10
P. geruginosa (30) Carbenicillin 64->256 256 >256 43 23 33
Piperacillin 4->256 16 >256 70 b 30
Ticarcillin 16->>256 64 > 256 60 -~ 40
TICCV 16->256 32 >256 60 - 40

“TICCV, ticarcillin/clavulanic acid. (Figure shows ticarcillin Concentration.” Clavulanic acid concentration

was 2ug/mL.)

"No intermediate category.
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icillin, piperacillin % ticarcillin®} NCCLS 3+H 3|4
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2 1} :E coli, K. oxytoca, P. mirabilis, P. vul-
garis, Providencia sp., Y. enterocolitica, A. bau-
mannii, X. maltophiliaol] gk TICCVE] MIC,-L-
carbenicillin, piperacillin % ticarcillin 2t} i},
E. cloacae, E. aerogenes, S. marcescens, P. aerugi-
nosa ©]2]8) RE FF& TICCVe g thAdgeo] o}
£ A g A& B} b
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A Agel o 43 Zlolgts AES dd).
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