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Objective: To study the trends of antimicrobial resistance pattern of Vibrio cholerae in Thailand between
2000 and 2004.

Material and Method: All isolates of Vibrio cholerae from 28 hospitals across Thailand between 2000 and
2004 were tested for their susceptibility to ampicillin, chloramphenicol, norfloxacin, tetracycline and
trimethoprim/sulfamethoxazole by the disk diffusion method (Kirby Bauer). The relevant data were collected
and analyzed by the WHONET software program supported by the World Health Organization (WHO).
Results: V. cholerae O1, serotype Inaba was much more common than serotype Ogawa. The most frequent type
of clinical specimens that V. cholerae isolated was the stool. There was no trend of increasing resistance of all
V. cholerae both O1 and non O1. Over all average rates of tetracycline resistance of V. cholerae O1, Inaba and
Ogawa were 0.9% and 16.3% respectively and trimethoprim/sulfamethoxazole resistance were 0.4% and
60.5% respectively. The strains were not resistant to norfloxacin.

Conclusion: In Thailand, V. cholerae O1 were still susceptible to tetracycline and norfloxacin which were the
most frequently antimicrobial used for the treatment of cholera. The trend of increasing resistance during the
study period was not detected.
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The National Antimicrobial Resistance
Surveillance Center of Thailand (NARST) was
established in 1998 in the National Institute of Health
(Thai NIH) of the Department of Medical Sciences with
support of the World Health Organization (WHO).
The center was designated as the WHO Collaboration
Center on Antimicrobial Resistance Surveillance and
Training in 2005. It has been the coordinator of the
surveillance network using WHONET software. Work
of the NARST has been supported by the Thai NIH,
the national reference laboratory that supports anti-
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microbial susceptibility testing performed by the
network’s laboratories. The NARST also provides
training to the network on use of the software,
connecting, integrating and interpreting the surveillance
data.

The NARST in collaboration with network
hospitals has collected data on antimicrobial resistance
of many bacteria including cholera. Vibrio cholerae is
one of the most common causes of infectious diarrhea
worldwide. Its manifestation ranges from mild to fatal,
profound watery diarrhea. It can cause endemic and
epidemic outbreaks. Antibiotic therapy reduces the
duration of symptoms and bacterial shedding®.
The most commonly used antimicrobial agents are
tetracyclines and quinolones®*. Because both of
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them are widely used in Thailand for the treatment of
infections in the community in humans and animals,
therefore, their inappropriate use may result in an
increase in resistance in the community. The resistance
may spread to V. cholerae in the community and may
result in a failure to treatment with those antimicrobial
agents. Therefore, the present study aimed to explore
the resistance trends of V. cholerae to the commonly
used antibiotics for treatment of infective diarrhea in
Thailand and to increase awareness among medical
professionals of the antibiotic resistance problem.

Material and Method

The NARST collected data on resistance of
V. cholerae to the commonly used antibiotics from
totally 28 hospitals participating in the surveillance
network, including 19 large hospitals (more than 500
beds) and 9 small hospitals (equal or less than 500 beds).
The data collected routinely by clinical laboratories in
the hospitals using WHONET have been sent to the
Thai NIH on a quarterly basis. The data collected
between 2000 and 2004 were on a number of antibiotics,
i.e. ampicillin, chloramphenicol, norfloxacin, tetracycline
and trimethoprim-sulfamethoxazole. The data were
analyzed using the WHONET software program.

Microbiology

Isolation and identification of V. cholerae
were performed following standard bacteriological
method®® and antimicrobial susceptibility tests were
performed by using the Kirby Bauer disk diffusion
method following the method of Clinical and Laboratory
Standards Institute (CLSI)[formerly National Committee
for Clinical Laboratory Standards (NCCLS)]7®.

Result
Isolates

A total of 1,269 V. cholerae strains isolated
from patients from 2000 to 2004 were obtained; 1,234
and 35 strains were obtained from stool and blood,
respectively. The majority of strains isolated from stool
were V. cholerae O1; 1,148 (93%) isolates were Inaba
serotype, and only 45 (3.7%) were Ogawa serotype,
and 41 were V. cholerae 0139 (3.3%). Thirty-five strains
of V. cholerae non O1/non O139 were isolated from
blood (Table 1).

Antimicrobial resistance
V. cholerae O1, serotypes Inaba and Ogawa
During the five-year period of study between
2000 and 2004, ampicillin, chloramphenicol, norfloxacin,
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tetracycline and trimethoprim-sulfamethoxazole
resistance rates of V. cholerae O1, serotype Inaba
ranged from 0% to 7.2%, 0% to 0.7%, 0% to 0.2%, 0 %
to 1.3%, and 0% to 0.9%, respectively. The rates of
antimicrobial resistance had not increased over the
study period (Table 2).

The average rates of antimicrobial agent
resistance among V. cholerae O1, serotype Ogawa
from 2000 to 2004 are as follows: 60.5% was resistant
to trimethoprim/sulfamethoxazole; 16.3% was to
tetracycline; 7.3% was resistant chloramphenicol; and
4.4% was resistant to ampicillin. All isolates were not
resistant to norfloxacin (Table 3).

V. cholerae non O1/non 0139

During the study period, 20% (35 cases) of
V. cholerae non-O1/non-0139 isolated from the
blood were resistant to trimethoprim-sulfamethoxazole;
13.6% was resistant to tetracycline; and 10% was
resistant to ampicillin. All isolates were not resistant to
chloramphenicol and norfloxacin.

Discussion

The five-year resistance surveillance from
2000 to 2004 in Thailand revealed Inaba as the main
serotype, followed by V. cholerae O1, serotype Ogawa.
V. cholerae 0139 was least resistant to all antimicrobial
tested. The antimicrobial resistance rate of V. cholerae
01, serotype Inaba was very low, whereas the rate of
resistance of serotype Ogawa was higher than that
of Inaba. In addition, V. cholerae non-O1/non-0139
isolates was less resistant than V. cholerae O1 both
Inaba and Ogawa.

The resistance to antimicrobial agents of
V. cholerae O1 sent from all over the country for

Table 1. Vibriocholerae O1, Inaba, Ogawa and V. cholerae
0139 strainisolated from the stool and V. cholerae
non O1/non 0139 from blood from year 2000 to
2004 in Thailand

Vibrio cholerae No. of strain Total
(No.)
2000 2001 2002 2003 2004

01
Inaba 106 457 225 185 175 1,148
Ogawa 32 3 5 5 0 45
0139 9 2 2 10 18 41
non O1/non 0139 4 6 10 8 7 35
Total (No.) 151 468 342 208 200 1,269
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Table. 2 Antimicrobial resistance of Vibrio cholerae O1, Inaba isolated from rectal swab and stool, from 2000 to 2004 in
Thailand

Year Ampicillin Chloramphenicol Norfloxacin Tetracycline Trimethoprim-
Sulfamethoxazole

No. test R (%) No. test R (%) No. test R (%) No. test R (%) No. test R (%)

2000 102 0 93 0 67 0 100 0 102 0
2001 445 7.2 418 0.7 431 0.2 452 13 403 0.2
2002 208 19 193 0 218 0 224 0.9 222 0.9
2003 170 1.2 133 0 177 0 179 0.6 179 0.6
2004 81 3.7 54 0 92 0 77 0 98 0
Total 1,006 41 891 0.3 985 0.1 1,032 0.9 1,004 0.4

Table. 3 Antimicrobial resistance of Vibrio cholerae O1, Ogawa isolated from the rectal swab and the stool from 2000 to
2004 in Thailand

Year Ampicillin Chloramphenicol Norfloxacin Tetracycline Trimethoprim-
Sulfamethoxazole

No. test R (%) No. test R (%) No. test R (%) No. test R (%) No. test R (%)

2000 32 6.3 32 9.4 32 0 31 12.9 32 78.1
2001 3 0 3 0 2 0 3 33.3 1 0
2002 5 0 3 0 3 0 5 40 5 20
2003 5 0 3 0 5 0 4 0 5 0
2004 ND ND ND ND ND ND ND ND ND ND
Total 45 4.4 41 7.3 42 0 43 16.3 43 60.5

Table 4. Antimicrobial resistance of Vibrio cholerae non-O1/non-0139 isolated from the blood, from 2000 to 2004 in
Thailand

Year Ampicillin Chloramphenicol Norfloxacin Tetracycline Trimethoprim-
Sulfamethoxazole

No. test R (%) No. test R (%) No. test R (%) No. test R (%) No. test R (%)

2000 4 25 4 0 1 0 2 0 4 0
2001 5 0 4 0 ND ND 5 0 6 16.7
2002 8 0 7 0 1 0 6 33.3 10 40
2003 8 125 6 0 1 0 4 0 8 125
2004 5 20 3 0 1 0 5 20 7 14.3
Total 30 10 24 0 4 0 22 13.6 35 20

confirmation test at the Thai NIH between 2005 and  resisting at 99.2%, 93.8% and 97.7%, respectively
2007 remained the same as in the previous five years.  from 2005 to 2007. However, V. cholerae O1 serotype
It was found that the resistance rate of serotype Ogawa has also increased resistance to tetracycline up
Ogawa was higher than that of Inaba. V. cholerae O1 to 96% but there was no resistance to ampicilin,
serotype Ogawa were still resistant to trimethoprim/  chloramphenicol and norfloxacin in 2007. The anti-
sulfametho-xazole at higher rate continuingly by microbial resistance of Inaba was very low from 2000 to
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2004, and from 2005 to 2006, the resistance rate was
still lower than 5% to ampicillin, chloramphenicol and
tetracycline. Except for 2007, the isolates were 100%
(12 isolates) resistant to trimethoprim/sulfamethoxazole
but there was no resistance to ampicilin, tetracycline
and norfloxacin.

In conclusion, laboratory surveillance found
that the V. cholerae O1, and serotype Ogawa often
resisted to many antimicrobials especially to
trimethoprim/sulfamethoxazole and tetracycline while
serotype Inaba did not resist to any antimicrobials
except the trimethoprim/sulfamethoxazole.

The primary treatment for patients with
cholera is rehydration with oral or intravenous fluids.
Antibiotics are given to decrease the volume of
purging, the duration of diarrhoea, and thus to
decrease the cost of treatment. Inexpensive, effective
antibiotics are very cost-effective as adjunct therapy
in severe cases, since they reduce the hospital stay
and decrease the volume of intravenous fluids and oral
rehydration solution (ORS) needed for rehydration.
While antibiotics rapidly eradicate organisms from
the stool, they probably have minimal impact on the
dynamics of cholera transmission in the community,
as there are environmental reservoirs and because a
large proportion of asymptomatic, or only mildly ill,
infected individuals, who would not normally receive
antibiotics, shed vibrio®.

Tetracycline has traditionally been the
antibiotic of choice, but resistance to this drug is
widespread. Trimethoprim/sulfamethoxazole is
recommended as the first-line drug for children and
furazolidone for pregnant women®?, Resistance to
Trimethoprim/sulfametho-xazole and tetracycline is
increasing in Thailand between 2005 and 2007. However,
the resistance pattern of V. cholerae O1 isolates seemed
to fluctuate from year to year. It was suggested that
if the clinicians need to use antimicrobial agents for
treatment of cholera patients, they can use the first
drug of choice as recommended by WHO such as
tetracycline and doxycyline. Nevertheless, the anti-
microbial agent resistance surveillance should be
continuously maintained.
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