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ABSTRACT

Thebroth-disk method wasused to determine the activities of ampicillin,bacitra(:in,carbenicjllin,
cefazolin, cefoperazone, cefoxitin, chloramphenicol, clindamycin, erythromycin, metronidazole,
penicillin, piperacillin, rifampin, tetracycline, ticarcillin, and vancomycin against 28 strains of
Clostridium difficile and 11 strains of other clostridium species. All strains were isolated from
colitis and diarrhoeal patients. Carbenicillin, metronidazole and vancomycin were found to be the
mostactive agentsagainst C. difficile. Noneresistant strains of C. difficile to those three antimicrobial
agents were observed. Twenty-sevenstrains (96.4%) of C. difficile showed multiple drug resistant
against three to eleven of other tested antimicrobial agents. All other clostridium species were

susceptible to cefoperazone, piperacillin and ticarcillin. Seven strains (63.6%) had multiple drug
resistant against two to six tested antimicrobial agents.
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Susceptibility testing
INTRODUCTION The susceptibility test was performeg

. Clostridium difficile is increasingly
common enteric pathogen, usually causing
pseudomcmbranous colitis, antibiotic-asso-
ciated diarrhoea, antibiotic-associated colitis,
and diarrhoea unrelated to antimicrobial
therapy. An antibiotic therapy is indicated in
case of severe infection by C. difficile."
Classically, vancomycin and metronidazole
are considered the drug of choice for the
treatment of infections. A bacitracin has also
been used for treatment of C. difficile diar-
rhoea and antibiotic-associated entero-
colitis.*? Few studies have been carried out
to determine the in vitro susceptibilities of C,
difficile.*> However, there was no report on
the antimicrobial susceptibility pattern of
clinically isolated C. difficile in Thailand.
Clinicians still rely upon previous studies
from developed countries to initiate antimi-
crobial therapy when C. difficile are sus-
pected pathogens.

' This report documents the in vitro
susceptibility patterns of recently clinical
isolated C. difficile and other clostridium
species to sixteen antimicrobial agents.

MATERIALS AND METHODS
Bacterial strains

. The28strainsof C. difficile and 11 strains
of other clostridium species were isolated
from colitis and diarrhoeal patients. Colo-
nies with clostridial morphology were iden-
tified by their biochemical reaction profiles
as described previously.© Identifying C.
difficile"isolates was confirmed by their
positive reactions for leucine arylamidase
activity test @ and C. difficile latex aggluti-
nation test (C.D. D-1kit), Mitsubishi Chemi-
cal Industries, Tokyo).

by broth-disk method.** Briefly, screw-cap
tube contained 5 ml of brain-heart infusion
broth (BHI) supplemented with hemin (0.5
mlof a 1% solution per liter) and vitamin K|
solution (0.1 ml of a 1% solution per liter)
was kept in anaerobic glove box (in 85%
NI.IO% I-I‘,. 5% CO: atmosphere) for 4-18 h
prior to use. Before inoculation, antimicro-
bial agents were added to each tube of BH]
broth using aseptic technique. Single com-
mercial disks (BBL, DIFCO) were used for
susceptibility test. The number of antimicro-
bial disks to add to each tube of 5 ml brain-
heart infusion broth was as follow:

1 disk of ampicllin,

1 disk of bacitracin,

6 disks of carbenicillin,

3 disks of cefazolin,

4 disks of cefoperazone,

3 disks of cefoxitin,

3 disks of chloramphenicol,

10 disks of clindamycin,

1 disk of erythromycin,

1 disk of metronidazole,

8 disks of penicillin,

3 disks of piperacillin,

2 disks of rifampin,

1 disk of tetracycline,

4 disks of ticarcillin, and

1 disk of vancomycin.

Inoculated each tube with 0.1 ml of
actively growing BHI broth culture of the
organism to be tested (24-48 hours old).
Incubated anaerobically for 24-48 hours. In
tubes showing 50% or more of turbidity of
the growth control tube (without antimicro-
bial), the organism was considered resistant,
whereas in antimicrobial tubes showing no
turbidity or less than 50% of the control tube,
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the organism was considered susceptible.
The susceptibility test was considered inde-
terminate if the turbidity was approximately
50% of that of the control. Indeterminate
results were reported as resistant.

RESULTS

Table 1 showed the rates of resistance to
antimicrobial agents of 28 C. difficile and 11
other clostridium species. All strains of C.
difficile were susceptible to carbenicillin,,
metronidazole and vancomycin. Among the
penicillins, piperacillin showed the greatest
activity against C. difficile (resistancein 3.6%

of strains). Ticarcillin, penicillin and ampi+"

cillin were less active, with resistance rates of
3.6% - 82.1%. Cephalosporins showed poor
activity against C. difficile (resistance in 50%
-92.9% of strains). A high degree of resistance
to bacitracin, clindamycin, erythromycinand
tetracycline was seenin 85.7%, 64.3%,60.7%,
and 53.6% of C. difficile, respectively.
Chloramphenicol and rifampin had interme-
diate activity against C. difficile, with re-
sistance rates of 21.4% and 14.3%..

Twenty-six profiles of multiple drug
resistance of 27 C. difficile isolates were ob-
served (Table 2). Only one strain wasresistant
to a single tested agent, bacitracin.

The majority of strains of other
Clostridium species were susceptible to all
tested antimicrobial agents except to
bacitracin and erythromycin. Two strains
(18.1%) of Clostridium species showed no
resistance profile to the tested antimicrobial
agents. ' ;

DISCUSSION C |
C.difficileisbecoming acommoncause

of bacterial diarrhoea in general population

in Thailand. Itranks second after Salmonella

spp.1® Therole of C. difficile in patient with
AIDS, where itis amajorrecognized cause of
antibiotic-associated diarrhoea and colitis,
has been defined in developed countries,
(L1213 hyt has not been reported in-this re-
gion., ,
Antimicrobial option for patients with
C. difficile colitis or diarrhoea include
vancomycin, metronidazole or bacitracin.
Comparative clinical trialsindicate that those
drugs are therapeutically equivalent to each
other, although most authorities still
recommen vancomycin as the preferred drug
for seriously ill patients.®!'? In this study,
vancomycin and metronidazole were the most
potentantimicrobial agents against C. difficile.
There were no resistant to either agent. Our
results confirm and extend the data regarding
the in vitro activity of vancomycin and
metronidazole against C. difficile isolated in
this region. Bacitracin has been reported to
be effectivein treatment of antibiotic-associ-
ated colitis due to Clostridium difficile.®
However, in our study, it was not active
against C. difficile, 85.7%: of tested strains
were resistant. It is of interest that

carbenicillin showed very good activity

against C. difficile comparable with that of
vancomycin and metronidazole, which has
not been recorded in previous studies.*
Carbenicillin was also most active against

 other Clostridium species, and no resistance

strains were noted. Cefoxitin was the least
active of the tested antimicrobial agents

- against C. difficile. Reports of isolation of

cefoxitin-resistantand clindamycin-resistant
C. difficile have been published previously.®
Wexleretal “reported that 50% of C. difficile
were susceptible to clindamycin and tetracy-
cline. We observed fewer strains susceptible
to those agents. Although a few strains of
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Table 1 Rates of resistance to antimicrobial agents of C. difficile and other clostridium speci
ies

Orgal'msm Antimicrobial agent Resistant strains
(No. of isolates) No. (%)
C. difficile (28) Ampicillin 23 82.1)
Bacitracin 24 (85.7)
Carbenicillin 0
Cefazolin 14 (50)
Cefoperazone 14 (50)
Cefoxitin 26 (92.9)
Chloramphenicol 6 214
Clindamycin 18 (64.3)
Erythromycin 17 (60.7)
Metronidazole 0
Penicillin 9 (32.1)
Piperacillin | (3.6)
Rifampin 4 (14.3)
Tetracycline 15 (53.6)
Ticarcillin 7 (25)
Vancomycin 0

Other clostridium species (11) |  Ampicillin 1 9.1)
Bacitracin 7 (63.6)
Carbenicillin 0
Cefazolin 1 9.1)
Cefoperazone 0
Cefoxitin 2 (18.2)
Chloramphenicol 1 9.1)
Clindamycin 2 (18.2)
Erythromycin 6 (54.5)
Metronidazole 2 (18.2)
Penicillin 1 9.1)
Piperacillin 0
Rifampin 3 (27.3)
Tetracycline 3 (27.3)
Ticarcillin 0
Vancomycin 1 9.1)
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Table 2 Resistance profiles of Clostridium difficile and other Clostridium species isolates

Resistance profiles of indicated isolates (No. of resistant isolates)

Clostndium difficile other Clostridium species
Am, B, CZ, CEP, Fox, CC, E, P, PIP, Te, TIC (1) B, Fox, E, RA, Te, VA (1)
Am, B, CZ, CEP, Fox, C, CC, E, Te (1) B, C, E, Met, RA, Te (1)
Am, B, CEP, Fox, CC,E, P, RA, Te (1) B, CZ, CC, Met, RA (1)
Am, B, Fox, C,CC,E, P, RA, Te (1) B, Fox, P (1)
Am, B, CZ, CEP, Fox, CC, Te, TIC (1) B,CC,E(1)
Am, CZ, CEP, Fox, CC, E, Te, TIC (1) B,E (1)
Am, B, CZ, CEP, Fox, E, P, Te (1) B, Te (1)
B, CZ, CEP, Fox, C,CC, E, TIC (1) E(2)

B, CEP, Fox, C, CC, E, RA, TIC (1)
Am, B, CZ, Fox, C,CC, Te (1)
Am, CZ, CEP, Fox, C, CC, TIC (1)
Am, B, CZ, CEP, Fox, CC.E (1)
Am, B, CZ, CEP, Fox, CC, Te (1)
Am, B, Fox, CC, E,Te, TIC (7)
Am, B, CZ, Fox, E, P (1)

Am, B, Fox, E, P, Te (1)

Am, CZ, CEP, Fox, E,P (1)

Am, B, CEP, Fox, CC (1)

Am, B, CZ, Fox, P (1)

Am, B, CEP, Fox, E (1)

Am, B, Fox, CC,P (1)

Am, B, Fox, CC, Te (1)

Am, B, Fox, E, Te(1)

B, Fox, CC,E, Te(l)

CZ.CC,E, RATe(1)

Am, B, Fox (2)

B(1)

Am, ampicillin; B, bacitracin; CZ, cofazolin; CEP, cefoperazone; Fox, cefoxitin; C,
chloramphenicol; CC, clindamycin; E, erythromycin; Met, metronidazole; P, penicillin; PIP,
piperacillin; RA, rifampin; Te. tetracycline; TIC, ticarcillin; VA, vacomycin.
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other Clostridium species were resistant to  contribute to the increased incidence of mul-
metronidazole and vancomycin, the over all  tiple drug resistance.
resistance rate of Clostridium species to the Our data show the susceptibility pat-
otheragents was lowerthanthatof C.difficile. terns of C. difficile and other clostridium
These results are in agreement with those of ~ species which may use for consideration on
most investigators.“>'¥  However,the C. treatmentof colitis ordiarrhoea in this region.
difficile isolatesin this study were resistantto ~ Metronidazole and vancomycin remain the
a wide range of antimicrobial agents with  drugs of choice for the treatment of severe C.
several variable resistance profiles ( 27 re- difficile infections. Furthermore, carbenicillin
sistance profiles of 28 isolates). The differ- showed very active against C. difficile.
ence in resistance profiles may reflect the Clinical trials may be required to determine
variation in antimicrobial usage between re-  the role of vancomycin, metronidazloe or
gions and countries. The uncontrolled used carbenicillin in infections caused by C.
of antibiotics in this developing region may  difficile in this region.
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IUVDT World STD/AIDS
Congress 1995

"STD/AIDS - The Need for Global Response"
19th-23rd March 1995, Singapore

The congress will provide in-depth analysis on a variety of current problems to meet the needs of
clinicians, public health workers, scientists, administrators, educationists and counsell

ors working
in the field of sexually transmitted diseases, HIV infection and AIDS.

Registration fee for Full Delegates (before 31 Oct 1994)°S$500.

For further information contact:
Communication Consultants
336 Smith Street #06-302
New Bridge Centre, Singapore 0105
Tel: (65) 227 9811 < Fax: (65) 227 0257
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