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ABSTRACT

Objective: To determine epidemiology and antimicrobial susceptibility patterns of Vibrio (V.)
cholerae O1 biotype EL Tor in summer outbreak of 2008 in Iran. Methods: Stool samples were
collected from patients suspected to have cholera admitted to hospitals and clinics. Specimens
examined by conventional bacteriological methods. All isolates were sent to cholera reference
laboratory for further confirmation, stereotyping and susceptibility testing. Results: A total of 220
patients were diagnosed as cholera. All cases confirmed by Iranian reference health laboratory. One
hundred ninety nine of 220 V. cholerae serotypes were Inaba and 21 serotypes were Ogawa. All
cases were reported from thirteen provinces. The majorities of cases were from Tehran, Qum and
Zahedan provinces with 56, 26 and 25 cases respectively. 24(11%) of patients were under 15 years
old and 196 (89%) of patients were older than 15 years.149 (68% ) of patients were male and 71 (32
%) were female. 129( 59%) of patients had Iranian nationality,79 (36.5% ) were from Afghanistan
and, 12 (5% ) were from Pakistan. All isolates were resistant to co—trimoxazole, nalidixic
acid, furazolidone, and intermediate to chloramphenicol and were susceptible to tetracycline,
ciprofloxacin, and erythromycin. Conclusion: Our study reveals that in recent outbreak caused
by V. cholerae EL Tor serotype Inaba is the predominant serotype. All isolates are resistant to co—

trimoxazole, nalidix acid and furazolidon.

1. Introduction

Vibrio (V.) cholerae is a gram— negative comma shaped
bacterium that causes cholera in human. Cholera is a wide—
spread and severe disease and a global threat worldwide
[1]. The main symptom of cholera is the production of
life threatening watery diarrhea with varying degree of
dehydration ranging from none to sever 2. Since 1817, six
pandemic have been reported and the seventh one is in
progress [31. Strains of V. cholerae belonging to serogroup O1
biotype El Tor and serogroup 0139 have been described the
causative agents of diseasel3l. V. cholerae 0139 responsible
for non—01 serotype isolated in 1992 in southern India and
then spread rapidly up and down the coast of the Bay of
Bengal reaching Bangladesh in December 1992. However,
V. cholerae serogroup O1 still is the most common cause of
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cholera epidemics. Cholera is an endemic disease in Iran
and is common in summer and early month of autumn. The
causative serogroup in our country is O1 and we did not
have any report for isolation of 0139 serogroup in recent
outbreaks [4-6].

The survival of V. cholerae in aquatic environment, and
the potential role of the reservoir in subsequent disease
outbreaks have been described in several studies [21.
Cholera disease have Owen epidemiologic features. Study
and reconnection of different age groups at risk depends
on epidemiologic pattern, causative serogroup, serotype,
and source of infection. Drug resistance patterns are
important parameters for designing preventative measures.
The Islamic republic of Iran is at risk of cholera outbreaks
especially spreading from neighboring country. The Center
for disease control and prevention of Ministry health
reported 12 epidemics of cholera since 1965. The recent
epidemic occurred in 2005 with 1133 cases and 11 cases
of deathi2. 7. 8. The aim of this study was to determine
epidemiology and antimicrobial susceptibility patterns of
Vibrio cholerae O1 biotype EL Tor in summer of 2008 in

[ran.
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2. Materials and methods

Fecal specimens (stool or rectal swabs) were collected
from patients that were admitted to hospital and clinics
because of suspected cholera. Specimens were examined
by conventional bacteriological methods. Briefly alkaline
peptone water (APW) was used as an enrichment broth,
and thiosulfate citrate bile salts sucrose agar (TCBS) as a
selective agar medium. APW tubes were incubated at 37

for 6 to 8 hours. Subculture from APW was done on
TCBA agar. All plates were incubated at 37 for 18-24h.
Suspected sucrose fermenting colonies which were oxidase
positive, indol positive and morphologically resembling to V.
cholerae were identified biochemically and serologicallyl9.
10]. Serotype identification was based on agglutination test by
using polyvalent and monovalent antisera as recommended
by manufacture (Mast Diagnostic Group UK). A positive
reaction with polyvalent antsera was considered as V.
cholerae O1 isolate. Agglutination reaction with Inaba and
Ogawa antisera were used for further serotyping.

All isolates were sent to cholera reference laboratory for
confirmation, and susceptibility testing. Antimicrobial
susceptibility testing was performed by disk diffusion
methods as recommended by clinical laboratory standard
institute (CLSI). Demographic data including clinical status,
age, sex collected from questioner forms .The antimicrobial
drugs testes included ampicillin (AM), co—-trimoxazole
(SXT), ciprofloxacin (CIP), tetracycline (TC), erythromycin
(EM), choleramphenicol (C), cefexime (CFM) furazolidone
(F) and nalidixic acid (NA). The E-test MIC (AB Biodisk ,
Solna, Sweden ) method were used for detection of minimal
inhibitory concentration (MIC) for erythromycini!1].

3. Results

From June to November 2008 all suspected patients of
cholera were reported to the Center for Disease Control
and Prevention of Ministry of Health and education. A total
of 220 patients were clinically diagnosed as cholera with
laboratory confirmation. Of the 220 isolates, 199 serotypes
were Inaba and 21 serotypes were Ogawa.

The majority cases were from 3 of the 13 provinces where
the data were collected from and included, Tehran (56),
Qum (26) and Zahedan (25) cases. Of the 220 patients,
11% (24) were under 15 years old and 89% (196) were
above 15years old. Of 220 patients, 149 (68%) were male
and 71 (32%) were female. 129 (59%) of patients had
Iranian nationality, 79 (36%) were from Afghanistan and 12
(5%) were from Pakistan. All isolates were resistant to co—
trimoxazole, nalidixic acid, furazolidone and intermediate
resistance to chloramphenicol. All isolates were susceptible
to tetracycline, ciprofloxacin, and erythromycin. MIC for
erythromycin ranged between 1-1.5 pg/mL.

The antimicrobial results and pulse field gel
electrophoresis (PFGE) showed that all isolates had the
same epidemiology and susceptibility patterns (Figure 1-4).
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Figure 1. Reported cholera from unverisities.
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Figure 4. Weekly reported cholera cases in summer of 2008 in Iran.
4. Discussion

This is the second report of increased isolation of
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of Inaba serotype from Iran. The first report was in 2005,
when 1 104 cases of isolation reported [5.12]. Recent
studies from Pakistan our eastern neighbor also showed an
increased isolation of Inaba serotype [131. The predominance
of cholera due to V. cholerae O1 serotype Inba was also
reported from India in recent years [14-16]. It needs molecular
analysis such as PFGE to understand the widespread
emergence of V. cholerae O1 serotype in different countries.
Molecular studies on outbreak of 2005 in our country
revealed similarity among V. cholerae O1 Inaba serotypes
isolates. However there is not enough data in other countries
for detection of origin of recent outbreaks.

It is assumed that the present Inaba serotype might have
evolved from pre—existing V. cholerae O1 Ogawa isolates.
V. cholerae O1 strains are known to interconvert and to
switch between the two known serotypes, Ogawa and Inaba.
Serotype switching may be related to immune pressure on
the prevailing serotype as suggested by the observation of an
epidemic in Latin America in 19911161,

Data generated in the present study revealed that
tetracycline, one of the main antimicrobials agent used
for cholera treatment, was the most effective antibiotics.
Our previous study in 2005 outbreak also showed that
all isolated stains of V. cholerae were susceptible to
tetracycline [71. In our study all strains of V. cholerae that
were susceptible to tetracycline were also susceptible to
doxyeyeline. Doxycycline in our country is used as the first—
line drug for treatment of cholera. Among third generation
of cephalosporins, cefexim was effective against all isolates
of V. cholerae, however this antibiotic is expensive and
its supply is very limited. In contrast to other studies on
diarrheal etiologies in our country that reported frequent
resistance to ampicillin, all isolates of V. cholerae were
susceptible to ampicillin. This antibiotic is an alternative
drug for treatment of cholera in children, which all
isolates are resistant to furazolidin. Among furoquinolnes,
ciprofloxacin was the most effective antibiotic; however a
significant limitation of fluoroquinolnes is their controversial
use in children.

Resistance to co—trmoxazole was similar to results of
prior study. The 100% resistance rate of V. cholerae to
co—trmoxazole is due to widely use of this antibiotic for
treatment of other diarrheal and urinary tract infections.
Resistance of V. cholerae to nalidixic acid may due to
widely use of this antibiotic in treatment of other infectious
disease such as urinary tract infections and gastroenteritis.
Intermediate resistance of V. cholerae to chloramphenicol
is also notable, which make its usage limited. This can
be partially explained by its frequent usage as a first
line treatment for sever infectious diseases especially in
children.

In general data obtained in this study and comparison of
the results with that of our previous study in 2005, suggest
that there is one main colonial strain circulating in recent

outbreaks in our country .This hypothesis is confirmed also
by molecular studies.

References

[1]Ranjbar R, Pourshafie MR, Sadeghifard N, Karami A, Hamidian
M, Izadi M, et al. Molecular characterization of epidemic isolates of
Vibrio cholerae O1 by arbitrarily primed PCR (AP-PCR). Iranian J
Publ Health 2008;37:83-7.

[2]Keramat F, Hashemi SH, Mamani M . Ranjbar M, Erfani H. Survey
of antibiogram tests in cholera patients in the 2005 epidemic in
Hamadan, Islamic Republic of Iran. EMH] 2008;14:768-76.
[3]Mehrabi Tavana A, Fallah Z, Ataee RA, Is cholera outbreak related
to climate factors? Report of seven year study from 21th march 1998-
to 21 March 2004 in Iran. J Med Sci 2006:6(3): 480-3.

[4]1zadi S, Shakeri H, Roham P, Sheikhzadeh K. Cholera outbreak
in southeast of Iran: routes of transmission in the situation of good
primary health care services and poor individual hygienic practices.
Jpn J Infect Dis 2006;59:174-8.

[S]Pourshafie MR, Grimont F, Saifi M, Grimont PA .Molecular
epidemiological study of Vibrio cholerae isolates from infected patients
in Teheran, Iran. J Med Microbiol 2000;49:1085-90.

[6]Khazaei HA, Rezaei N, Bagheri GR, Moin AA. A six—year study on
Vibrio cholera in southeastern Iran. Jpn J Infect Dis 2005;58:8—-10.
[7]Rahbar M, Sabourian R, Saremi M, Abbasi M, Masoumi Asl H,
Soroush M. Epidemiologic and drug resistant pattern of Vibrio cholerae
01 Biotype EL Tor, Serotype Inaba during the summer of 2005
outbreak in Iran. JAUMS 2007;7:34-8.

[8]Jonaidi Jafari N, Radfar M, Ghofrani H, Masoumi Asl.
Epidemiological and bacteriological features of the cholera outbreak
in iran (2005). J Med Sci 2007; 7: 645- 9.

[9]WHO/CDS CSP/ EDC/99.8. Laboratory methods for the diagnosts
of epidemic dysentery and cholera. Centers for disease control and
prevention. Atlanta, Georgia;1999,p.41-51

[10]Mahon CR, Manuselis G, Lehman DC. Textbook of diagnostic
microbiology. 3rd ed. Philadelphia: Saunders; 2006.

[11]Clinical and Laboratory Standards Institute (CLSI) 2006.
Performance standards for antimicrobial susceptibility testing; 16th
informational supplement M100- S 16 CLSI, USA, Wayne. PA.
[12]Pourshafie MR, Bakhshi B, Ranjbar R, Sedaghat M, Sadeghifard
N, Zaemi Yazdi J, et al. Dissemination of a single Vibrio cholerae
clone in cholera outbreaks during 2005 in Iran. J Med Microbiol
2007;56:1615-9.

[13]Jabeen K, Zafar A, Hasan R. Increased isolation of Vibrio cholerae
01 serotype Inaba over serotype Ogawa in Pakistan. East Mediterr
Health J 2008;14:564-70.

[14]Narang P, Mendiratta DK, Deotale VS, Narang R. Changing
patterns of Vibrio cholerae in sevagram between 1990 and 2005.
Indian J Med Microbiol 2008;26: 40-4.

[15]Sugunan AP, Roy S, Shahina M, Shah WA, Bharadwaj AP,
Singh SS, Thanasekaran K, et al. Emergence of Vibrio cholerae O1
Inaba in Andaman & Nicobar Islands, India. J Public Health (Oxf).
2007;29:308-9.

[16]Mandomando I, Espasa M, Vallés X, Sacarlal J, Sigatque B,
Ruiz J, et al. Antimicrobial resistance of Vibrio cholerae O1 serotype
Ogawa isolated in Manhi ? A District Hospital, southern Mozambique.
Antimicrob Chemother 2007; 60: 662—4.

Executive Editor: Yan Lei



