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The susceptibilities of 45 clinical and 3 environmental isolates ofXanthomonas maltophiia to 14 antimicrobial
agents was determined by broth microdilution. The newer quinolones PD117596, PD117558, PD127391,
A-56620, amifloxacin, and fleroxacin were the most active agents tested, with 70 to 99% of isolates being
susceptible to these agents. All isolates were resistant to trospectomycin. The new aminoglycosides SCH24120
and SCH22591 were active against 12 and 1% of isolates, respectively.

Xanthomonas maltophilia is an important cause of noso-
comial infections, especially in immunocompromised pa-
tients. Although trimethoprim-sulfamethoxazole remains the
drug of choice, a significant number of hospitalized patients
are unable to tolerate this combination because of hypersen-
sitivity reactions. Of the currently available antimicrobial
agents, moxalactam, ticarcillin-clavulanic acid, cefopera-
zone, and ciprofloxacin were recently demonstrated to have
variable in vitro activity against X. maltophilia (N.
Khardori, L. Elting, E. Wong, B. Schable, and G. P. Bodey,
Rev. Infect. Dis., in press). Because of the limited number of
agents active against X. maltophilia, the identification of
additional drugs which show in vitro activity is of practical
importance. We evaluated the activities of 14 new antimi-
crobial agents against X. maltophilia by using the broth
microdilution method.
Of a total of 69 isolates, 66 were from patients and 3 were

from environmental sources at The University of Texas
M. D. Anderson Cancer Center, Houston. The sources
included sputum or throat (n = 32), blood (n = 16), wounds
(n = 7), central venous catheters (n = 5), urine (n = 6), and
environmental (n = 3). The results are reported on a single
isolate from each patient (45 total) and on 3 environmental
isolates. Escherichia coli ATCC 25922 and Pseudomonas
aeruginosa ATCC 27853 were included as controls. All
antimicrobial agents were obtained from their manufacturers
in the form of standard laboratory powders and were stored
at -70°C before use. Antimicrobial susceptibility was deter-
mined by a standard broth microdilution method as de-
scribed by the National Committee for Clinical Laboratory
Standards (7). Microtiter plates containing serial dilutions of
antimicrobial agents were prepared by using the MIC-2000
system (Dynatech Laboratories, Inc., Alexandria, Va.). The
range tested was 0.03 to 64 ,ug/ml for all agents except
trospectomycin, for which the range was 0.15 to 25 p.g/ml.
The bacterial suspensions were standardized to yield a final
inoculum size of 5 x 105 to 1 x 106 CFU/ml. The inoculum
size and purity of all isolates were confirmed by plate counts.
The MIC was defined as the lowest concentration of

antimicrobial agent that prevent visible growth after 18 to 24
h of incubation at 35°C. After thorough mixing of all the
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wells that showed no visible turbidity, a 0.01-ml sample was
removed and spread on blood agar plates. The MBC was
defined as the lowest concentration of antimicrobial agent
that killed at least 99.9% of the original inoculum based on
colony counts done on the inoculum.
The antimicrobial agents used and results obtained are

shown in Table 1. These data were obtained with a single
isolate from each patient and three environmental isolates.
The newer quinolones, amifloxacin, fleroxacin, A-56620,
PD117596, PD117558, and PD127391, were most active, with
MICs for 90% of isolates tested of 0.5 to 8 ,ug/ml. The MICs
of ciprofloxacin ranged from 0.5 to 32 ,ug/ml, and those of
temafloxacin ranged from 0.25 to 16 ,ug/ml. Most of the
isolates were resistant to S25930 and S25932. The new
aminoglycosides SCH24120 and SCH22591 and the ami-
nocyclitol trospectomycin were active against only 0 to 12%
of the isolates.
X. maltophilia is emerging as an important nosocomial

pathogen. The organism is isolated from a wide variety of
clinical sources, including blood, the respiratory tract, urine,
wounds, and spinal fluid, and from environmental sources,
such as hospital water supplies, faucets, sinks, drains, and
respiratory and disinfectant solutions (11). It is often resis-
tant to antimicrobial agents that are used in the initial
therapy of gram-negative bacterial infections, including
those active against P. aeruginosa (2, 5, 6, 8, 12, 14).

Currently, the antimicrobial agent of choice against X.
maltophilia is trimethoprim-sulfamethoxazole. Moody and
Young (4) reported resistance of X. maltophilia to trimeth-
oprim. However, most of their strains were susceptible to
the combination of trimethoprim and sulfamethoxazole. The
inhibition was largely dependent on susceptibility of this
organism to sulfamethoxazole, with instances of minimal
potentiation between the two drugs. Gentamicin and tobra-
mycin were reported to be active against 8 and 12% isolates
of X. maltophilia, respectively (13). Isolates generally ap-
peared to be more resistant to the aminoglycosides when
tested by a broth method than when tested by an agar
method. Our results using two new aminoglycosides,
SCH24120 and SCH22591, and broth microdilution methods
are comparable to those obtained with the commercially
available aminoglycosides. None of the isolates tested was
susceptible to the aminocyclitol, trospectomycin. Other in-
vestigators have demonstrated the activity of some of the
4-quinolone agents against X. maltophilia, with ciprofloxacin
being the most active agent (1, 3, 9, 10). Our results are in
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TABLE 1. In vitro susceptibilities of 48 isolatesa of X. maltophilia to newer antimicrobial agents

MIC (fig/ml)b MBC (1g/ml)b %
Antimicrobial agent

Range 50%o 90TO 50%o 90o Susceptible

Quinolones
Ciprofloxacin 0.5-32 2 8 16 >64 61
Norfloxacin 4->64 16 64 >64 >64 7
Amifloxacin 1->64 4 8 64 64 87
A-56620 0.5-64 2 4 16 >64 86
Fleroxacin 1->64 4 8 16 >64 70
PD117558 0.25-32 1 4 4 16 83
PD117596 0.12-8 0.5 2 1 4 97
PD127391 0.06-8 0.12 0.5 0.5 4 99
S25930 2->64 8 16 64 >64 12
S25932 8->64 32 64 >64 >64 1
Temafloxacin 0.25-16 2 4 8 64 64

Aminoglycosides
SCH24120 1->64 64 >64 >64 >64 12
SCH22591 0.5->64 16 64 >64 >64 1

Aminocyclitol: trospectomycin >256 >256 >256 >256 >256 0

a One isolate each from 45 patients and three environmental isolates.
b 50% and 90%, MIC or MBC for 50 and 90%o of isolates tested, respectively.

agreement with those of previously published reports and
extend the observations to the newer quinolone agents.
Our data indicate that some of the newer quinolone agents

have greater activity against X. maltophilia, with 97 and 99%
of isolates being susceptible to PD117596 and PD127391,
respectively. In comparison, ciprofloxacin was active
against 61% of isolates.

LITERATURE CITED
1. Barry, A. L., C. Thormsberry, and R. N. Jones. 1986. In vitro

evaluation of A-56619 and A-56620, two new quinolones. Anti-
microb. Agents Chemother. 29:40-43.

2. Felegie, T. P., V. L. Yu, L. W. Rumans, and R. B. Yee. 1979.
Susceptibility of Pseudomonas maltophilia to antimicrobial
agents, singly and in combination. Antimicrob. Agents Chemo-
ther. 16:833-837.

3. Kumada, T., and H. C. Neu. 1985. In-vitro activity of ofloxacin,
a quinolone carboxylic acid, compared to other quinolones and
other antimicrobial agents. J. Antimicrob. Chemother. 16:562-
564.

4. Moody, M. R., and V. M. Young. 1975. In vitro susceptibility of
Pseudomonas cepacia and Pseudomonas maltophilia to tri-
methoprim and trimethoprim-sulfamethoxazole. Antimicrob.
Agents Chemother. 7:836-839.

5. Moody, M. R., V. M. Young, and D. M. Kenton. 1972. In vitro
antibiotic susceptibility of pseudomonads other than Pseudomo-
nas aeruginosa recovered from cancer patients. Antimicrob.
Agents Chemother. 2:344-349.

6. Morrison, A. J., Jr., K. K. Hoffmann, and R. P. Wenzel. 1986.
Associated mortality and clinical characteristics of nosocomial
Pseudomonas maltophilia in a university hospital. J. Clin.

Microbiol. 24:52-55.
7. National Committee for Clinical Laboratory Standards. 1985.

Methods for dilution antimicrobial susceptibility tests for bac-
teria that grow aerobically, M7-A. National Committee for
Clinical Laboratory Standards, Villanova, Pa.

8. Nord, C.-E., T. Wadstrom, and B. Wretlind. 1974. Synergistic
effect of combinations of sulfamethoxazole, trimethoprim, and
colistin against Pseudomonas maltophilia and Pseudomonas
cepacia. Antimicrob. Agents Chemother. 6:521-523.

9. Rolston, K., E. A. Anaissie, and G. P. Bodey. 1987. In-vitro
susceptibility of Pseudomonas species to fifteen antimicrobial
agents. J. Antimicrob. Chemother. 19:193-196.

10. Rolston, K., D. H. Ho, B. LeBlanc, and G. P. Bodey. 1988. In
vitro activity of fleroxacin (Ro23-6240), a new fluorinated 4-
quinolone, against isolates from cancer patients. Chemotherapy
(Basel) 34:448-454.

11. Schable, B., D. L. Rhoden, R. Hugh, R. E. Weaver, N. Khardori,
P. B. Snith, G. P. Bodey, and R. L. Anderson. 1989. Serological
classification of Xanthomonas maltophilia (Pseudomonas mal-
tophilia) based on heat-stable 0 antigens. J. Clin. Microbiol.
27:1011-1014.

12. Sonnewirth, A. C. 1970. Bacteremia with and without meningitis
due to Yersinia enterocolitica, Edwardsiella tarda, Comamonas
terrigena, and Pseudomonas maltophilia. Ann. N.Y. Acad. Sci.
197:488-502.

13. Tilton, R. C., 0. Steingrimsson, and R. W. Ryan. 1978. Suscep-
tibilities of Pseudomonas species to tetracycline, minocycline,
gentamicin, and tobramycin. Am. J. Clin. Pathol. 4:410-413.

14. Zuravleff, J. J., and V. L. Yu. 1982. Infections caused by
Pseudomonas maltophilia with emphasis on bacteremia: case
reports and a review of the literature. Rev. Infect. Dis. 4:
1236-1246.

1610 NOTES


