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Vibrio Cholerae O1 Ogawa Serotype Outbreak
in a Village of Ambala District in Haryana, India
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Introduction

Cholera occurs in sporadic, endemic, epidemic, and
pandemic forms. Large deltaic areas of the Ganges and
Brahmaputra rivers are considered to be the homeland
of cholera. After the 19" century, in several pandemics, it
has involved most parts of the world. In India, epidemics
of cholera are quite frequent. Epidemiological studies
have estimated that it is responsible of about 5-10% of
all acute diarrhea cases.®

Cholera may lead to death due to hypovolemic shock
within 24 hours due to profuse watery diarrhea and
vomiting. In most parts of the world, Vibrio cholerae
El Tor biotype is the main cause of the outbreaks,
which causes mild and asymptomatic diarrhea as
compared to the classical typeToxigenic strains of Vibrio
cholerae belonging to the O1 and O139 serogroups
cause a devastating type of diarrhea. The occurrence
of epidemics is known to coincide with increased
prevalence of the causative Vibrio cholerae strain in the
aquatic environment. We report an extensive outbreak
of cholera in the Noorpur village of Haryana which was
caused by Vibrio cholerae Ogawa serotype transmitted
from the water of a shallow handpump located near a
drain.

Materials and Methods

Noorpur village is around 5 kilometers from Ambala
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city and 55 Km from Post Graduate Institute of Medical
Institute and Research (PGIMER), Chandigarh. It had 920
people residing in 136 households. On 22 August 2007,
cases of diarrhea started arriving at the PHC around 7:30
AM, and by end of the day 280 cases were registered.
Medical Officer in-charge reported the outbreak to
district health authorities on the same day. A rapid
response team was sent to the PHC for investigation
and control by the district health authorities. Help was
sought in terms of manpower, intravenous sets and fluids
etc. from a neighboring PHC. Beds were arranged for
the patients with the help of the villagers. Cases were
managed intensively with continuous supervision.
District health authorities declared it as an outbreak of
acute diarrhoeal disease, and a team of 2 medical officers
along with two ambulances were deputed to the PHC
round the clock. Daily visit by health authorities also
ensured effective monitoring and supervision of the
situation. Another team facilitated by a microbiologist
was sent from PGIMER, Chandigarh for investigation
of the outbreak.

Stool samples were collected by the microbiologist from
16 affected patients on 22 August 2007. Water samples
from 4 hand pumps, 2 tube wells, and 1 tap were also
collected.

Results

Fifty-three percent (488/920) of village population was
affected by diarrhea within a period of 7 days. Maximum
(60%) cases occurred on the first day of the outbreak.
Average age of the cases was 28 years. Attack rate was
high (64.2%) among 46—60 years age group. Significantly
high attack rate was found among males (57.5%) as
compared to females (48.0%) (P = 0.005).

Forty-five cases were referred to district hospital at
Ambala and two cases were referred to PGIMER,

Address for correspondence:

Dr. Dinesh Kumar, School of Public Health, Post Graduate Institute of Medical Education and Research, Chandigarh - 160 012, India.

E-mail: dinesh_9809@rediffmail.com
Received: 28-12-09, Accepted: 12-08-10

Indian Journal of Community Medicine/Vol 36/Issue 1/January 2011

66




Kumar, et al.: Cholera outbreak in rural India

Chandigarh. One of the two referred cases to PGIMER
Chandigarh was found to have Vibrio cholerae Ogawa
serotype in the stools. Out of the 16 stool samples
collected from the village, 10 (62%) cultures were
positive for Vibrio cholerae O1 and one for Aeromonas
species. The water sample from handpump installed
near the slum area was found to be positive for Vibrio
cholerae OL1.

Discussion

Sporadic cases of acute diarrhea occur frequently in most
parts of India throughout the year. However, at times
explosive outbreaks of diarrhea occur due to cholera. The
cholera outbreak in Noorpur village involved more than
half of the village population with attack rate of 53%.
Due to better surveillance and timely action no one died
during the outbreak. Another such outbreak occurred
with an attack rate of 11.6% and case fatality ratio (CFR)
of 0.8% in October 2002 in Assam state.® In Dhalai and
North Tripura district of Tripura state, acute diarrheal
disease outbreak occurred during May 2004 with attack
rate of 18.8% and CFR of 0.7%.® Another outbreak of
cholera in Maldah district, West Bengal, during July-
August 1998 had an attack rate of only 3.4%.% Most of
the outbreaks involved adults to a large extent. Adults
were reported to be 59.3% and 72.0% in the outbreak
of West Bengal® and Goa,® respectively. In the present
study, the attack rate was found to be significantly higher
among males.

Until 1992, epidemics of cholera were caused by Vibrio
cholerae classical or El Tor biotypes of serogroup O1.
The classical biotype is believed to have caused first six
pandemics, which occurred in the Indian subcontinent
and subsequently in other areas of the world between
1817 and 1923.© Vibrio cholerae O1 biotype El Tor was
first reported in 1905, and was found to be the causative
agent for most of cholera outbreaks. It was isolated as a
sole pathogen in the hospitalized acute diarrhea patients;
40.0% in Tripura, 52.9% in West Bengal, and 63.0% in
Assam oubreaks®* and from water samples examined.®
In the present outbreak, Vibrio cholerae O1 Ogawa
serotype was found to be the causative agent, which
was isolated from 62% of the stool samples collected
from the patients. Vibrio cholerae O1 El Tor biotype,
Ogawa serotype has been causing most of the cholera
outbreaks in India till recently. It was also involved in
Delhi outbreak in the year 2005.® Bacteriological analysis
of 431 rectal swabs, collected from acute diarrhea cases
at a surveillance site and in different diarrhea outbreak
areas of Orissa from May to October 2005 had V. cholerae.
Out of 265 culture-positive samples, Vibrio cholerae O1
was isolated in 56 samples (20.8%).©) Cholera outbreaks
have been reported due to contaminated water source
for human consumption.®®*? In the present study, the
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water source (handpump) for human consumption had
shown the Vibrio cholerae Ogawa serotype growth,
which could have triggered this outbreak.

In 2006, 52 countries officially reported to the World
Health Organization (WHO) a total of 236,896 cholera
cases including 6,311 deaths with a CFR of 2.7%.® These
numbers do not reflect true burden of cholera due to
limitations in the surveillance and notification systems
in many countries. In order to estimate the actual burden
of disease, a study revealed an incidence of 1.6/1000
population. The incidence was 8.6/1000 in <2 years old
children and 6.2/1000 in 2-5 year old and only 1.2/1000
among children older than 5 year of age.!® Cholera
continues to be a growing concern in most developing
countries. Since the emergence of serogroup 0139, the
incidence pattern of serogroup O1 have been constantly
changing in the Indian subcontinent.(*1)

This article represents practical experience direct from
the community settings. Health services response
towards an outbreak was outstanding and sets an
example. This study also demonstrates how community
participation with health care delivery system helped in
the containment of an outbreak.

Conclusion

The diarrhea outbreak in Noorpur village occurred due
to transmission of V. cholerae from a shallow handpump
installed near the drain. Water quality surveillance
system needs to be strengthened in order to prevent the
occurrence of water borne diseases.

Acknowledgment

We express gratitude to Directorate Health Services, Haryana
for providing assistance.

References

1.  WHO. Cholera 2006. Weekly Epidemiological Record. World
Health Organ 2007;82:273-84.

2. Phukan AC, Borah PK, Biswas D, Mahanta J. A cholera epidemic
in a rural area of northeast India. Trans R Soc Trop Med Hyg
2004;98:563-6.

3.  Gupta DN, Mondal SK, Sarkar BL, Mukherjee S, Bhattacharya
SK. An El tor cholera outbreak amongst tribal population in
Tripura. ] Commun Dis 2004;36:271-6.

4.  Gupta DN, Sarkar BL, Bhattacharya MK, Sengupta PG,
Bhattacharya SK. An El Tor cholera outbreak in Maldah district,
West Bengal. ] Commun Dis 1999;31:49-52.

5.  Verenkar M, Savio R, Venkatesh N, Pinto MJ, Singh I. Cholera
epidemic in Goa. Indian J Pathol Microbiol 1994;37:289-92.

6. Dziejman M, Balon E, Boyd D, Fraser CM, Heidelberg JE,
Mekalanos JJ. Comarative genomic analysis of Vibrio cholerae:
Genes that correlate with cholera endemic and pandemic
disease. Proc Natl Acad Sci 2002;99:1556-61.

7. Sack DA, Sack RB, Nair GB, Siddique AK. Cholera (seminar).
Lancet 2004;363:223-33.

Indian Journal of Community Medicine/Vol 36/Issue 1/January 2011




Kumar, et al.: Cholera outbreak in rural India

8. Rajeshwari K, Gupta A, Dubey AP, Uppal B, Singh MM.
Diarrhoeal outbreak of Vibrio cholerae 01 Inaba in Delhi. Trop
Doct 2008;38:105-7.

9. 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 ] Infect Dis
2006;59:266-9.

10. Sur D, Dutta P, Nair GB, Bhattacharya SK. Severe cholera
outbreak following floods in a northern district of West Bengal.
Indian ] Med Res 2000;112:178-82.

11. Shapiro RL, Otieno MR, Adcock PM, Phillips-Howard PA,
Hawley WA, Kumar L, et al. Transmission of epidemic Vibrio
cholerae O1 in rural western Kenya associated with drinking
water from Lake Victoria: An environmental reservoir for
cholera? Am J Trop Med Hyg 1999;60:271-6.

12. Swerdlow DL, Mintz ED, Rodriguez M, Tejada E, Ocampo C,
Espejo L, et al. Waterborne transmission of epidemic cholera
in Trujillo, Peru: Lessons for a continent at risk. Lancet

1992;340:28-33.

13. Deen JL, Seidlein L, Sur D, Agtini M, Lucas ME, Lopez AL,
et al. The high burden of cholera in children: Comparison of
incidence from endemic areas in Asia and Africa. PLoS Negl
Trop Dis 2008;2:€173.

14. Nair GB, Faruque SM, Bhuiyan NA, Kamruzzaman M, Siddique
AK, Sack DA. New variants of Vibrio cholerae O1 biotype El
Tor with attributes of the classical biotype from hospitalized
patients with acute diarrhea in Bangladesh. J Clin Microbiol
2002;40:3296-9.

15. Ramamurthy T, Yamasaki S, Takeda Y, Nair GB. Vibrio cholerae
0139 Bengal: Odyssey of a fortuitous variant. Microbes Infect
2003;5:329-44.

How cite this article: Kumar D, Taneja N, Gill HS, Kumar R. Vibrio
cholerae O1 Ogawa serotype outbreak in a village of Ambala district in
Haryana, India. Indian J Community Med 2011;36:66-8.

Source of Support: Nil, Conflict of Interest: None declared.

issue every year after the last day of February
1. Place of publication
2. Periodicity of its publication
3. Printer's Name
Nationality
Address

4. Publisher's Name

Nationality
Address

5. Chief Editor's Name
Nationality
Address

6. Names and addresses of individuals who own
the newspaper and partners or shareholders
holding More than one per cent of the total capital.

Date: 1%t March 2011

FORM IV

Statement about ownership and other particulars about newspaper (Indian Journal of Community Medicine) to be published in the first

I, Prof. Deoki Nandan hereby declare that the particulars given above are true to the best of my knowledge and belief.

Mumbai

Quarterly (January, April, July and October)
Medknow Publications & Media Pvt. Ltd.
Indian

B5-12, Kanara Business Center,

Off Link Rd, Ghatkopar (E),

Mumbai - 400075, India

Hemant Manjrekar

For Medknow Publications & Media Pvt. Ltd.
Indian

B5-12, Kanara Business Center,

Off Link Rd, Ghatkopar (E),

Mumbai - 400075, India

Phone: 91-22-6649 1818/1816,

Prof. Deoki Nandan

Indian

National Institute of Health and Family Welfare,
Baba Gang Nath Marg, Munirka,

New Delhi-110067, India

Indian Association of Preventive & Social Medicine

Hemant Manjrekar Prof. Deoki Nandan

Indian Journal of Community Medicine/Vol 36/Issue 1/January 2011

68




