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Endemic Cholera in Kolar Region, 2001-
2014: Seasonality, Serotypes, and Reversal
of Resistance to Antibiotics among Vibrio
cholerae Isolates

Abstract

Background: Cholera is endemic in many parts of India. Though epidemics of cholera
are frequently reported, there is a paucity of reports on endemic cholera. Biotypes,
serotypes, and antibiogram of Vibrio cholerae (V. cholerae) isolated from patients
admitted to a tertiary care hospital in Kolar have been analyzed.

Methods: Stool samples or rectal swabs from patients suspected of cholera from 2001
to 2014 were cultured and the isolates were identified by standard biochemical tests;
serotyping was done by slide agglutination test. The antibiogram was determined by
the Kirby-Bauer disc diffusion method.

Results: V. cholerae was isolated from 122 hospitalized patients of Kolar region,
Karnataka, during the 14 years of study. The age of the patients ranged from 8 months
to 80 years (mean 34 years). Fourteen percent of the patients were less than 10 years
of age. But for a lone isolate of 0139 in the year 2001, all the isolates belonged to V.
cholerae serogroup O1 El Tor biotype; 90.1% were of serotype Ogawa and 9.9% were of
serotype Inaba. Cholera occurred mainly during rainy season but a few cases were also
seen during winter.

V.cholerae isolates, resistant to cotrimoxazole and ampicillin, were encountered
throughout the study period. The strains were sensitive to ciprofloxacin and
tetracycline initially. Resistance to ciprofloxacin was first recorded in 2005 and to
tetracyclinein 2007. However, the resistance to these two antibiotics saw areversal. All
the strains isolated after 2008 were sensitive to ciprofloxacin and those isolated after
2010 were sensitive to tetracycline also.

Conclusion: In this hospital-based laboratory surveillance for cholera conducted over a
period of 14 years, it is found that Kolar region is endemic for cholera and cases
occurred during monsoon as well as in winter. V. cholerae serogroup O1 biotype El Tor
serotype Ogawa was found to be a major pathogen accounting for 90.1% and V.
cholerae serogroup O1 biotype El Tor serotype Inaba accounted for 9.9%. Resistance to
ciprofloxacin and tetracycline observed in the last decade has reversed; recently-
isolated strains of V. cholerae are sensitive to both the drugs.

Keywords: V. cholerae, Biotypes, Serotypes, Reversal of resistance.
Introduction

Cholera is an acute diarrheal illness endemic in many parts of India. Outbreaks of
cholera have also been reported from time to time." However, cholera is thought to be
under-reported due to lack of clear guidelines for reporting endemic cholera.?Recently,
the endemicity of cholera has been defined as ‘the occurrence of faecal culture-
confirmed cholera diarrhea in a population in at least 3 of the past 5 years’.?
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In this article, we report the endemicity of cholera in
Kolar region over a period of 14 years from 2001 to
2014 as per the above definition and also present the
biotypes, serotypes and antibiogram of the isolates.

Materials and Methods

During the years, from 2001 to 2014, stool samples or
rectal swabs were collected from patients with severe
gastroenteritis and clinically diagnosed as cholera
admitted to R. L. Jalappa Hospital, Kolar. The samples
were inoculated on blood agar, MacConkey agar and
Thiosulphate citrate bile salt sucrose medium (TCBS) for
the isolation of V. cholerae.” In addition, samples were
also inoculated into alkaline peptone water and later
subcultured on MacConkey agar and TCBS medium.
Colonies suggestive of V. cholerae on these media were
identified by standard biochemical tests and confirmed
serologically.*

Serotyping was done by slide agglutination test with
specific antisera (Denka Seiken Company Limited, Japan)
and biotyping was done preliminarily by testing for
sensitivity to Polymyxin B (50U). The biotypes and
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serotypes were further confirmed at the National
Institute of Cholera and Enteric Diseases (NICED),
Kolkata. Non-agglutinating strains were confirmed as
0139 at NICED, Kolkata. Antibiotic sensitivity testing
was done by Kirby-Bauer disk diffusion method for the
following antibiotics with disks obtained from Hi-Media,
Mumbai: Ampicillin (10 mcg), Ciprofloxacin (5 mcg),
Tetracycline (30 mcg) and Cotrimoxazole (1.25/23.75
mcg). In the absence of CLSI guidelines on inhibitory
zone diameters for interpreting sensitivity for V.
cholerae, the sensitivity of the isolates was determined
as per the interpretational zone diameters for the
members of Enterobacteriaceae.

Results

During the years, from 2001 to 2014, V. cholerae was
isolated from stool samples of 122 hospitalized patients
who were residents of Kolar region, Karnataka. Age
distribution of patients is presented in Table 1. The age
of the patients ranged from 8 months to 80 years (mean
age was 34 years). Seventeen (14%) of the patients were
less than 10 years of age. There were 73 (60%) males
and 49 (40%) female patients (sex ratio was 1:0.7).

Table 1.Age and Sex Distribution of the Cholera Cases over the Years 2001 to 2014

Age (years) Number of patients (%) Male (%) Female (%)
<l 1(0.8) 1 (100) 0(0)
1-10 16 (13.2) 10 (62.5) 6 (37.5)
11-20 17 (14) 8 (47.05) 9 (52.95)
21-30 29 (23.8) 16 (55.17) 13 (44.83)
31-40 13 (10.65) 8(61.54) 5(38.46)
41-50 18 (14.75) 11 (61.1) 7(38.9)
51-60 18 (14.75) 11 (61.1) 7(38.9)
61-70 9(7.38) 7(77.8) 2(22.2)

71-80 1(0.8) 1 (100) 0(0)
122 (100) 73 (60%) 49 (40%)

The isolations of V. cholerae in different years along
with serotypes and biotypes during the study period are
presented in Fig. 1. V. cholerae was isolated in all the
years excepting 2002 and 2014. But for a lone isolate of
0139intheyear 2001, all the other isolates belonged to
V. cholerae serogroup O1 biotype El Tor. Among the V.
cholerae serogroup O1 biotype El Tor isolates, 109
(90.1%) belonged to the serotype Ogawa and 12 (9.9%)
were of the serotype Inaba.

The cumulative distribution of cholera cases diagnosed
by corresponding months over the years along with
their serotypesis shown in Fig. 2. A bimodal distribution
of cholera cases was observed, with a peak in August,
duringmonsoon and another peak in November, during
winter. Both Ogawa and Inaba serotypes were isolated
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from the cases that occurred during the monsoon.
However, only Ogawa serotype was isolated from the
cases that occurred during winter.

The resistance pattern of the isolates is presented in Fig.
3. Strains resistant to cotrimoxazole and ampicillin were
encountered throughout the study. Overall, 82.5%
strainswere resistant to cotrimoxazole and 47.5% of the
strains were resistant to ampicillin. The sensitivity
pattern for ciprofloxacin and tetracycline showed
conspicuous changes over the years with development
of resistance to these drugs and again reversal to
sensitivity. The V. cholerae strains isolated before 2005
were sensitive to ciprofloxacin and tetracycline.
However, strains resistant to ciprofloxacin appeared in
2005 and those resistant to tetracycline appeared from
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2007 onwards. Again, all the strains isolated since 2009
were sensitive to ciprofloxacin and to tetracycline from
2011 onwards. Thus, 38 strains of V. cholerae isolated
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after 2008 were all sensitive to ciprofloxacin and 16
strainsisolated after 2010 were sensitive to tetracycline
as well as to ciprofloxacin.
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Figure 1.Serogroup, Biotype and Serotype of V. cholerae Isolates at Kolar between 2001 and 2014
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Figure 2.The Cumulative Distribution of Cholera Cases Diagnosed by each Corresponding Month along with Their

Serotypes during the Years
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Figure 3.Antibiotic Sensitivity Pattern of V. cholerae Isolates
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Discussion

In the study spanning 14 years presented here, the
laboratory confirmed cholera cases from Kolar region
were documented in almost all the years excepting 2002
and 2014. As there was no lull in cholera cases admitted
to the hospital for three years in any span of five
consecutive years as per definition, the data presented
here confirms the endemicity of cholera in Kolar region,
Karnataka. On this endemic status, epidemics were
superimposed in some of the years.>° The patients with
severe cholera reportedly came from villages and small
towns in Kolar district. The populations in these areas
depend on lake or bore well water carried through pipes
which at times leak and provide opportunities for faecal
contamination of water and spread of cholera.>® The
seasonality of the disease corresponds to the monsoon
months as reported from other parts of India.” However,
we also observed that a few cases of cholera occurred
during winter. The seasonality seen in Kolar region is
reminiscent of that reported from Vellore, a place
nearby.?

In the last decade, cholera in India was mainly caused by
V. cholerae biotype El Tor serotype Ogawa and V.
cholerae biotype El Tor serotype Inaba has accounted
for a small proportion of cases.’ Similar trend was also
reflected among the endemic cholera cases in Kolar
region: 90.1% of the V. cholerae isolates were V.
cholerae biotype El Tor serotype Ogawa and 9.9% were
V. cholerae biotype El Tor serotype Inaba. Inaba and
Ogawa serotypes are however interconvertible.”® In an
endemic area, the emergence of Inaba strains are
thought to be due to the development of herdimmunity
to major Ogawa serotype in the population.* Though
the Inaba serotype of V. cholerae constitutes only about
10%, in the recent times, it has emerged as a pathogen
responsible for many outbreaks.****

Antibiotic therapy is considered as an important adjunct
to other measures in the treatment of cholera:
ciprofloxacin and doxycycline were recommended for
this purpose.* However, development of resistance to
these antibiotics in V. cholerae strains has caused
concern.™®" Macrolides are recommended to counter
this problem.’® In Kolar region, strains resistant to
ciprofloxacin were detected for the first time in 2005
and to tetracycline in 2007. The ciprofloxacin and
tetracycline resistance among the strains has, however,
shown a trend towards reversal in the recent years
which is noteworthy. Studies from Bangladesh and Delhi
have also reported a similar reversal of resistance and
return to sensitivity to tetracycline among the V.
cholerae strains in recent years.**?

ISSN: 0019-5138

J. Commun. Dis. 2016; 48(2)

In addition to tetracycline, here we report that there
was a reversal of resistance to ciprofloxacin also. To the
best of our knowledge, reversal of resistance to
ciprofloxacin is being reported for the first time. These
changes in sensitivity pattern in V. cholerae isolates call
for regular antibiotic sensitivity testing on case-to-case
basis.

In endemic areas, cholera has been shown to occur
mainly among children as per the population-based
sentinel studies. However, in our study, only 14% of the
patients were children less than 10 years of age. This
could be due to the hospital-based data, which
represents only the severe end of the spectrum.

We recommend that cholera should be suspected in all
patients with severe gastroenteritis, especially occurring
during rainy season and winter in Kolar region. The
diagnosis should be confirmed bacteriologically and
antibiotic sensitivity pattern should be ascertained.
Stool samples especially from children irrespective of
severity of diarrhea should be screened bacteriologically
for V. cholerae. These efforts would give a proper
picture of endemicity of cholera in the region. Such
studies are important as they alert the health
professionals in the region to expect cholera during the
season and be prepared to institute proper therapeutic
and control measures. They also help to evaluate the
outcome of the efforts directed against prevention.

Conclusion

Our study confirms endemicity of cholera in kolar
region. Cholera cases occur mainly during monsoon and
winter months. V. cholerae biotype El Tor serotype
Ogawa was the main serotype causing cholera. The
trends in antibiotic resistance observed over the last 14
years was similar to that reported from other parts of
the country. However, we report the reversal of
resistance to tetracycline and ciprofloxacin; the recent
isolates from Kolar region are sensitive to both these
drugs.

Acknowledgement

We are grateful to NICED, Kolkata, for serological
confirmation of V. cholerae isolates.

Conflict of Interest: None
References

1. Harris JB, LaRocque RC, Qadri F, Ryan ET,
Calderwood SB. Cholera. Lancet 2012; 379: 2466-
76.

10



J. Commun. Dis. 2016; 48(2)

10.

11.

11

Sarkar BL, Kanungo S, Nair GB. How endemic is
cholera in India? Indian J Med Res 2012; 135: 246-
48.

World Health Organization. Meeting of the Strategic
Advisory Group of Experts on immunization,
October 2009-Conclusions and recommendations.
Wkly Epidemiol Rec 2009; 84: 517-32.

Jesudason MV. Faeces. Myer’s and Koshi’s Manual
of Diagnostic Procedures in Medical Microbiology
and  Immunology/Serology.  Revised  Edn.
Department of Clinical Microbiology, Christian
Medical College and Hospital, Vellore, India: All
India Press, Pondicherry, India, 2001: 19-33.
Deepthi R, Sandeep SR, Rajini M, Rajeshwari H,
Shetty A. Cholera outbreak in a village in South
India-Timely action saved lives. J Infect Public
Health 2013; 6: 35-40.

Deepa EK, Prasad SR, Muninarayana C. Cholera
outbreak in a village of Kolar district, Karnataka:
Lost opportunities for prevention. J Aca Clin
Microbiol 2010; 12: 19-22.

Lipp EK, Hug A, Colwell RR. Effects of global climate
on Infectious disease: the Cholera model. Clin
Microbiol Rev 2002; 15: 757-70.

Jesudason MV, Mukundan U, John TJ. The Vellore
Vibrio watch 1996-98. Trans R Soc Trop Med Hyg
2004; 98: 563-66.

Sugunan AP, Roy S. Emergence of Vibrio cholerae
01 Inaba in Andaman and Nicobar Islands, India. J
Public Health 2007; 29: 308-309.

Garg P, Nandy RK, Chaudhury P, Chowdhury NR, De
K, Ramamurthy T et al. Emergence of Vibrio
cholerae Biotype El Tor Serotype Inaba from the
prevailing Ogawa serotype strains in India. J Clin
Microbiol 2000; 38: 4249-53.

Koelle K, Pascaul M, Yunus M. Serotype cycles in
cholera dynamics. Proc R Soc B 2006; 273: 2879-86.

12.

13.

14.

15.

16.

17.

18.

19.

20.

SwethaK et al.

Dutta B, Ghosh R, Sharma NC, Pazhani GP, Taneja N,
Raychowdhuri A. Spread of Cholera with Newer
Clones of Vibrio cholerae O1 El Tor, Serotype Inaba,
in India. J Clin Microbiol 2006: 3391-93.

Pal BB, Khuntia HK, Samal SK, Das SS, Chhotray GP.
Emergence of Vibrio cholerae O1 Biotype El Tor
Serotype Inaba causing outbreaks of Cholera in
Orissa, India. Jpn J Infect Dis 2006; 59: 266-69.
Sack DA, Lyke C, Mc Laughlin C, Suwanvanichkij V.
Antimicrobial resistance in shigellosis, cholera and
campylobacteriosis. World Health Organization
2001; WHO/CDS/CSR/DRS/2001.8.

Balaji K, Okonjo PA, Thenmozhi R, Pandian SK.
Virulence and multidrug resistance patterns of
Vibrio cholerae O1 isolates from diarrheal outbreaks
of South India during 2006-2009. Microb Drug
Resist 2013; 19: 198-203.

Bhattacharya K, Kanungo S, Sur D, Sarkar BL, Manna
B, Lopez AL et al. Tetracycline-Resistant V. cholerae,
Kolkata, India. Emerg Infect Dis 2011; 17: 568-69.
Krishna BVS, Patil AB, Chandrashekhar MR.
Fluoroquinolone resistant Vibrio cholerae isolated
during a cholera outbreak in India. Trans R Soc Trop
Med Hyg 2006; 100: 224-26.

Use of antibiotics for cholera. Available from:
www.who.int/cholera/Antibiotics for cholera.
Faruque ASG, Alam K, Malek MA, Khan MGY,
Ahmed S, Saha D et al. Emergence of multidrug-
resistant strain of Vibrio cholerae O1 in Bangladesh
and reversal of their susceptibility to tetracycline
after two years. J Health Popul Nutr 2007; 25: 241-
43.

Das S, Choudhry S, Saha R, Ramachandran VG, Kaur
K, Sarkar BL. Emergence of multiple drug resistance
Vibrio cholerae O1 in East Delhi. J Infect Dev Ctries
2011; 5: 294-98.

ISSN: 0019-5138


http://www.who.int/cholera/Antibiotics

