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ABSTRACT
Background: Leptospirosis has been under-reported and under-diagnosed in India. Certain occupational groups such as ag-
ricultural labors, animal handlers, sewage workers, abattoir workers and miners etc. constitute high risk groups for acquiring 
Leptospirosis.
The aim of this study was to estimate the prevalence of anti-Leptospiral antibodies among paddy field workers reporting with fe-
ver to a rural hospital in Pune district and thus to ascertain the extent of the problem in paddy field workers in Maharashtra , India.
Settings and Design: This was a cross-sectional prospective study. A total of 160 paddy field workers were included in the 
study, during year 2013 to 2014.
Materials and Methods: All patients who presented with clinical features were tested with IgM ELISA and MAT tests.
Results: The common clinical presentation amongst the paddy farmers was myalgia and headache in association with fever. 
Majority of patients were in the age group 30-50 years. Total 55.2% males and 44.7% females were affected. IgM ELISA was 
positive in 23.8% of the patients. Total 9.4 % were positive by MAT test. The commonest serovars to which antibodies were 
detected was Grippotyphosa. Total 60.52% of patients with laboratory confirmed leptospirosis gave evidence of leptospirosis by 
Faine’s criteria.
Conclusions: Leptospirosis is thus an important cause of febrile illness in paddy field workers at risk and must be kept in mind 
in the management of such patients. The major prevailing serovars in Maharashtra, western India are Grippotyphosa and Heb-
domadis, which differs from the prevalent serovars in urban areas. Adequate foot covers in the form of closed shoes and rubber 
gloves must be advised for farmers working in the paddy fields to prevent infection.
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INTRODUCTION

Leptospirosis is a global public health problem, the severity 
of which can vary from mild to a rapidly fatal illness. The ex-
tent of the problem in tropical and subtropical regions can be 
chiefly attributed to climatic and environmental conditions. 
The causative bacteria, Leptospira species, are responsible 
for a wide spectrum of clinical symptoms (1,2).

Due to unavailability of appropriate laboratory diagnostic fa-
cilities in most parts of the country, lack of awareness of the 
disease, and inadequate epidemiological data, Leptospirosis 
has been under-reported and under-diagnosed in India (3). 
All available evidences recommend that, Leptospirosis is 

emerging in India as an important public health problem(4). 
The disease is currently endemic and deeply entrenched in 
Maharashtra, Gujarat, Karnataka, Tamil Nadu, Kerala and 
Andaman and Nicobar Islands. High risk areas include 
Andhra Pradesh, Orissa, Goa and West Bengal (5–9).

Certain occupational groups such as agricultural labors, ani-
mal handlers, sewage workers, abattoir workers and miners 
etc. constitute high risk groups for acquiring Leptospiro-
sis (10–12). Local agricultural practices, poor housing and 
waste disposal give rise to many sources of infection in the 
rural setting.

Rice field workers spend the major part of their day in rice 
fields flooded with water. This water is often contaminated 
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with rodent urine and leptospira from the urine enter the 
skin through minor cuts and abrasions on the hands of these 
workers making them more prone to get leptospirosis.

The present study was conducted with the objective to es-
timate the prevalence of anti-Leptospiral antibodies among 
paddy field workers reporting with fever to a rural hospital in 
Pune district and thus to ascertain the extent of the problem 
in paddy field workers in Maharashtra , India.

MATERIALS AND METHODS

This was a cross-sectional prospective study conducted at B 
J Govt Medical College Pune and the study was approved by 
the institutional ethical committee. Patients were recruited to 
the study after written informed consent was obtained.

Adult Paddy field workers presenting with febrile illness to 
Rural Hospital, Pawana Nagar, Pune were included in this 
study. Faine’s criteria were used for suspecting leptospirosis, 
wherein patients with fever, headache, jaundice, cough and 
breathlessness, sub-conjunctival suffusion, signs of menin-
geal irritation were included (2).

The presenting complaints of the farmers, duration of pyrexia 
and history of contact with animals were recorded. Their age, 
sex and address was noted. A detailed clinical examination 
was done and the routine investigations such as Widal test 
for typhoid, IgM ELISA for dengue and Peripheral Blood 
Smear for Malaria Parasites, were done. The score as per 
Faine’s criteria (2)were noted .

A total of 160 paddy field workers were included in the study.

Blood samples were collected from these 160 paddy field 
workers attending Rural Hospital, Pawana Nagar, Pune, dur-
ing year 2013 to2014. Samples were collected aseptically us-
ing sterile 5 mL syringe. Serum was separated by centrifuga-
tion of blood at room temperature; the sera were transferred 
into 1.5 mL sterile micro tube (Eppendorf) and tested for 
evidence of leptospira infection.

Commercially available Leptospira IgM ELISA (Panbio 
Pty., Ltd., Queensland, Australia) was used for the detection 
of IgM antibodies to Leptospira species. The method was 
followed as per the manufacturer’s protocol .The absorbance 
of each well was read at a wavelength of 450 nm with Erba 
reader (Transasia, India). The results were expressed as Pan-
bio units and interpreted as per the manufacturer’s instruc-
tions. 

MAT: Samples were sent to National Leptospirosis Refer-
ence Centre, Regional Medical Research Centre (ICMR), 
Port Blair, for  Microscopic Agglutination Test as per stand-
ard protocol against common Indian strains (13).

STATISTICAL METHODS

Percentage is taken into consideration in common present-
ing clinical features, age wise distribution of patients among 
ELISA positive patients, sex-wise distribution, and for re-
sults of ELISA and MAT test.

RESULTS

The common clinical presentations amongst the paddy farm-
ers were Myalgia and headache in association with fever 
(Table1). Majority of the study group were patients in the 
age group 30-50 years (Table 2). 55.2% males and 44.7% 
females were affected (Table 3). Evidence of recent infection 
by leptospires could be found in Leptospirosis was found in 
23.8% of the patients. Only 9.4 % of the infections could be 
confirmed by MAT. The commonest serovars to which anti-
bodies were detected was Grippotyphosa (Table 4).

60.52% of patients with laboratory confirmed leptospirosis 
gave evidence of leptospirosis by Faine’s Criteria.

DISCUSSION

Leptospirosis is a zoonotic and an occupational disease. Na-
tional Reference Centre, Regional Medical Research Centre 
(ICMR), Port Blair, during the period 2000–2001, conducted 
a countrywide study in India (14). The positivity rate was 
highest in South India at 25.6%, followed by 8.3%, 3.5%, 
3.1% and 3.3% in northern, western, eastern and central In-
dia respectively (7).

However, little data is available regarding epidemiology of 
the disease, even in those individuals who are at risk of ac-
quiring the disease. These individuals include farmers, sewer 
workers, abattoir workers and veterinarians etc. as they work 
in environments which could be contaminated with lepto-
spires. New risk groups may be formed as a result of changes 
in agricultural or social practices or in the reservoir animal 
population in the area.

Paddy field workers work in rat infested muddy damp condi-
tions, often contaminated with rat urine. Abrasions are com-
mon in body extremities, which are likely, serve as a portal 
of entry for leptospira. Intermittent rains and repeated flood-
ing of rodent nests lead to the contamination of surface water 
and paddy fields.

In the present study 23.8% of paddy field workers reporting 
to hospital with a febrile illness had serological evidence of 
leptospirosis. A total of 18 (11.25%) samples showed equiv-
ocal results (Table 4). In 11.25% of the cases the result were 
equivocal, a convalescent sample taken after two weeks is 
required to confirm the results. A limitation of using a single 
serum sample in the demonstration of  IgM antibodies is the 
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absence of antibodies very early on in the infection or the 
persistence of antibodies.

Serological evidence in present study is definitely higher 
than the previous report of urban studies in western Maha-
rashtra. Total of 18.6% cases were seropositive in cases of 
Pyrexia of unknown origin(15). The reason for high prev-
alence of leptospirosis in this area may also be due to the 
overuse of fertilizers commonly used for agriculture, which 
makes the pH of the water and soil alkaline, thereby allowing 
Leptospira to survive for a longer time and thus facilitating 
its transmission. The prevalence of leptospirosis is higher 
in rural as compared to the urban population, mainly due to 
greater exposure to livestock.

A study conducted in Vietnam found a seroprevalence rate of 
18.8% in the rice growing areas of the country. Studies con-
ducted to detect the prevalence of leptospirosis in various oc-
cupational groups have shown a range of 7% to 56% in vari-
ous occupational groups. In a study carried out by Everard et 
al(16), the seroprevalence rates were 7% in meat processors, 
33% in rice field workers and 45% in sugarcane farmers. 

In Swapna et al study seropositivity rates were, hospital sani-
tary workers (56.2%) and fishermen and fisher folk (52.8%) 
followed by construction workers (40%), agricultural work-
ers (30%)sewage workers (28.2%), veterinarians (13.3%) 
and laboratory staff (3.3%) (17). Occupational groups hav-
ing a direct or indirect contact with animals are more likely 
to be infected as these animals at as reservoirs of leptospires.

The preponderance of cases occurred in the age groups of 30 
to 60 years of age shows that this disease is common in the 
working population who are most likely to be exposed to this 
organism (Table 2). No sex preponderance was noticed in the 
current study as males and females are equally involved in 
field activities and so are at same risk of acquiring the infec-
tion. In contrast to this, in Kalimuthusami et al study, of  329 
rice mill workers, who were tested for seropositivity 80.9% 
were males and 19.1% were female(18).

The commonest symptoms of those who were detected as 
having leptospirosis were fever, headache, Myalgia. This 
triad was seen in 34.21% of the patients. These results were 
comparable with Patil, et al study, Clinical profile and out-
come of leptospirosis (19).

The overall seropositivity of leptospirosis by MAT was 
9.37%. This may be due to the fact that the samples were 
collected in the acute phase when IgM antibodies appear 
while MAT detects a combination of IgM and IgG and may 
be positive a little later in the illness. In a study by Shekatkar 
et al.also the  IgM ELISA gave more positivity as compared 
to MAT. (20).  

The serovars which were predominantly observed in this 
area were Grippotyphosa (53.3%), followed by Hebdomad-
is (26.7%) and Lai  (20%). In urban Pune, Autumnalis and 

Copenhaegeni are common infecting serovars(21). The geo-
graphical variation in the distribution of serovars is related 
with the predominance of animal reservoirs. Grippotyphosa 
has been implicated as the predominant serogroup in Anda-
man and Kerala also (22).

According to the Thai Ministry of Public Health, Bureau of 
Epidemiology (BOE) report on leptospirosis  a total of 1779 
cases and 27 fatalities were reported from 70 provinces over  
eight month period. The attack rate was 2.80 per 100 000 
population. The case fatality rate (CFR) was 0.04 percent. 
The majority of cases (58.5 percent) were rice farmers (23).

CONCLUSION

Leptospirosis is thus an important cause of febrile illness in 
paddy field workers at risk and must be kept in mind in the 
management of such patients. The major prevailing serovars 
in Maharashtra, western India are Grippotyphosa and Heb-
domadis, which differs from the prevalent serovars in urban 
areas. Adequate foot covers in the form of closed shoes and 
rubber gloves must be advised for farmers working in the 
paddy fields to prevent infection.
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Table 1:  Common presenting clinical features in pad-
dy field farmers.
Symptoms No. of patients

Fever 36 (94.73%)

Contact with animals, rainfall, contami-
nated environment

25 (65.78%)

Myalgia 23(60.52%)

Meningism 13 (34.21%)

Headache 13(34.21%)

Conjunctival suffusion 5 (3.15%)

Vomiting 3 (7.89%)

Table 2: Age wise distribution of patients among ELI-
SA positive Rice field farmers.

Age groups (In years) Number (38) Percentage (%)

18-20 3 7.89

21-30 3 7.89

31-40 8 21.05

41-50 12 31.57

51-60 8 21.05

61-70 3 7.89

Table 3: Sex-wise distribution of Leptospira patients.

Sex No. of Positives

Males 21(55.2%)

Females 17(44.7%)

Table 4: Prevalence of Leptospirosis among paddy 
field workers (N=160)

IgM ELISA positive  38 (23.75%)

IgM ELISA Equivocal 18 (11.25%)

MAT positive 15 (9.37%) 

Serovars to which antibody 
detected

L. interrogans serovar Grippoty-
phosa 8(53.33%)
L. interrogans serovar Hebdo-
madis 4(26.66%)
and L. interrogans serovar Lai 
like 3(20%)


