
INTRODUCTION
In 1886 leptospirosis was rst described by Adolf Weil & 
leptospirosis causative agent Leptospira was rst observed in 
1907 from a post mortem renal tissue slice[1].Leptospirosis is 
an emerging widespreadzoonosis, caused by leptospira 
species. This type of diseases mostly occurin tropical 
,subtropical regionand is a major public health problemwith 
outcomes ranging from subclinical infections to fatal 
pulmonary haemorrhage and u-like illness to a severe 
disease form known as Weil's syndrome. The causative agent 
of weil's disease  is named as L. ic  was terohaemorrhagia
isolated in 1915 by Inada. Severe disease of leptospirosis 
includes jaundice, acute renal , intravascular disease and 
hepatic failure, pulmonary distress, which may result in 
death[2]. Leptospires are divided into pathogenic, non-
pathogenic, and intermediate/opportunistic species based on 
DNA hybridization studies. The current study in genomic 
based classication indicates that there are at least 19 
species which are divided into 13 pathogenic species and 6 
saprophyt ic  species[3,4] ,  ident ied through DNA 
hybridization analysis [5,6] .  Among these 19 species 7 
species are the main agents of leptospirosis ,those are : L. 
interrogans, L. borgpetersenii, L. santarosai, L. noguchii, L. 
weilli, L.kirschneri and L. alexanderi[7]. Under the new 
classication all recognized  species are further subdivided 
into 24 serogroups and more than 200 serovars based  on the 
surface lipopolysaccharide (LPS)[3,8]. Leptospira interrogans 
is very thin, exible, tightly coiled, obligate aerobic 
spirochaete characterized by a unique exuous type of 
motility with a single axial lament and hooked ends. . An 
important feature of the spirochetes is the location of the 
agella, two endoagella with their free ends towards the 
middle of the bacteria lie in the periplasmic space between the 
cell wall and the outer membrane. The motility of bacteria with 
external agella is hindered in viscous solutions, but that of 
spirochetes is enhanced and it is theorized that this kind of 
agella is responsible for the ability of spirochaetes to 
penetrate and invade host tissue. They do not stain well with 
conventional dyes, and resembles gram negative bacteria 
because of the Lipopolysaccharide membrane. They can only 
utilize Long Chain Fatty Acids as their sole carbon and energy 
source. Optimal growth temperature of pathogenic species in 
culture is 28°-30°C . They grow very slowly with a generation 
time of about 20 hours, colonies are visible after 3-4 weeks on 
solid medium.

Leptospirosis is a  potentially fatal zoonosis that is  mostly 

occurs  in heavy rainfall, ooded and  poor sanitisation areas 
. In west Bengal specially in Kolkata, there is high average 
rainfall with water holding capacity of soil [9]. As rodents like 
rats ,livestock and pets are reservoir for leptospires, their urine 
containing leptospires  can contaminate the water by which 
humans get infected either by direct or indirect exposure to 
this contaminated water. Rats are main hosts of serovar  
Icterohaemorrhagiae, cattle of Hardjo and Pomona, pigs of 
Pomona or Tarrossovi, and dogs of Canicola[10]. On the other 
hand people living in urban slum encirclement with 
inadequate sanitation  are at high risk of rat exposure and 
leptospi ros is .Farmers ,  Sewage workers ,  Miners , 
Veterinarians and individuals who are involved in Water 
sports, Gardening, Ecotourism are at high risk for 
leptospirosis [11,33,61]. These occupations involve activities 
likely to result in exposure of  wounds, cuts and to soil and 
water contaminated with the urine containing leptospire of 
rodents and animals from which workers get infected .All 
these above points are crucial reasons  for the cases of  
leptospirosis in Kolkata.

The pathogenesis of Leptospirosis is not clearly known till 
now.Leptospires generally gain entry through small areas of 
damage on the skin, the conjunctiva or via mucous 
membranes and abrasion. They enter and spread to the whole 
body system and infect kidney, liver, heart and even Central 
Nervous System and may result rapidly from an apparently 
mild illness to severe condition  such as pulmonary 
haemorrhage, jaundice, acute kidney injury and  meningo 
encephalitis After reaching the number of leptospires in the .
blood and tissues at critical level, lesions develop  due to the 
action of undened leptospiral toxin(s) may known as 
endotoxin or toxic cellular components and consequent 
symptoms appear. Endotoxin activity has been observeded in 
several serovars of leptospires[ ,13]12  Severe cases of 
leptospirosis should be treated with high doses of intravenous 
penicillin, less severe cases can be treated with oral 
antibiotics such as amoxicillin ,ampicillin[14]. Third-
generation cephalosporins antibiotics also appear to be 
effective against leptospirosis[15]. The clinical diagnosis of 
leptospirosis are often nonspecic, that's why a timely and 
accurate laboratory diagnosis is essential to diagnose 
leptospirosis cases. Several types of method are used to 
diagnose leptospirosis such as: polymerase chain reaction 
(PCR)[16], Microsopicagglutination test(MAT), ELISA.

MAT, the reference serological testis considered as the 'gold 

COMPARATIVE  STUDY  ON  SERO  PREVALENCE  OF  LEPTOSPIRA –IGM  
AMONG  CRITICALLY ILL  PATIENTS  AND  A COMMUNITY  WHERE  IDEAL  

ENVIRONMENT  FOR  LEPTOSPIROSIS  OCCUR :  A   STUDY  IN  A  MEDICAL  
COLLEGE  & HOSPITAL

Original Article

Swagnik Roy *
Associate Professor , Department of Microbiology , Zoram Medical College , 
Mizoram. *Corresponding Author

  X 47GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

Microbiology

KEYWORDS : Leptospirosis , MAT , ELISA , Jaundice

VOLUME - 10, ISSUE - 02, FEBRUARY - 2021 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra

Bibhas SahaDalal
Assistant Professor , Department of Pathology , ESI-PGIMSR Medical 
College and Hospital , Joka , Kolkata.

Rajat Dasgupta
Tutor , Assistant Professor and Professor ,Department of Microbiology , KPC 
Medical College and Hospital , Kolkata.

Sourabh Mitra
Tutor , Assistant Professor and Professor ,Department of Microbiology , KPC 
Medical College and Hospital , Kolkata.

Amrita Roy
Assistant Professor , Department of Microbiology , KPC Medical College 
and Hospital , Kolkata.

Barun SahaDalal
Professor , Department of Microbiology , KPC Medical College and Hospital 
, Kolkata.



48 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

standard'of serodiagnosis although with some limitations[17]. 
MAT requires technical expertise, can be done only in 
reference laboratories that maintain live Leptospirastrains, 
and is the best interpreted with both acute and convalescent 
sera. Additionally, a live panel of leptospires require in MAT ,is 
a laboratory biohazard[18]. Other limitations include a 
limited sensitivity during the early phases of illness(19), inter-
laboratory variation due to subjective interpretation of 
agglutination and difculty in standardisation[19,20].ELISA 
is the simplest tool for the diagnose leptospirosis .Leptospira 
specic IgM antibody may be observed after 4 to 5 days of 
theonset  of symptoms[21]. Samples can be screened for anti-
leptospira  IgM byELISA. Positive ELISA is conrmed by using 
MAT. One study (Roy Sagnik et al) has been showed that the 
ELISA tests are the most readily applicable for the rapid 
detection and diagnosis of leptospirosis[9].

Mass immunizationapplying in people to prevent of this 
disease. Awareness of Leptospirosis through the advice of 
doctor, employers and general public will help to develop 
safer practices during recreational pursuits. Vaccination of 
human is benecial method,wherethey are usually 
associated with animal sources though no universally 
accepted vaccine is available for human. Personal hygiene, 
Personal protective equipment, proper water treatment and 
most importantly control of rodents are some excellent way to 
prevent leptospirosis.The number of human cases over 
leptospirosis in worldwide is not known briey.In October, 
1995, it was reported that in rural Nicaragua ,epidemic 
hemorrhagic fever, caused by leptospira not by jaundice or 
renal manifestation[22]. According to the current study it has 
been seen that incidents range from approximately 0.1-
1/100000/year in temperate  regions to 10-1000/100000in the 
humid tropic region. Unlike leptospirosis mild cases can not 
be diagnosed.  The mortality rate of leptospirosis is high, 
ranging from 2.5%to 16.45%. The mortality  rate can be up to 
56% at the age over 50 [9].ln 2011 reports from the Southern 
part of Gujarat revealed that 130 people were died  within a 
span of two months due to only leptospirosis .In October 2012 
one study reported16 deaths were observed in Surat and 
Valsad districts ofGujarat due to leptospirosis[23] .The true 
statement of human leptospirosis  in West Bengal state is not 
clearly  known because lack of proper diagnostic techniques. 
In the year of 2013 -2016 one report from Kolkata showed that 
out of total 1527 patients 562 (36.8%) were diagnosed  for 
leptospirosis. Out of these 562 diagnosed patients male 
patient was 410 (72.9%) and female was 152 (27.1%) and all 
the samples gave positive result in ELISA test [24]. Most of the 
people of this part of the planet suffering from infectious 
jaundice are sometimes confused with a viral hepatitis, but, 
many of these cases might be due to Leptospira infection. The 
aim of this study is to compare among the rate of the infected 
patients those who were suspected to leptospirosis, already 
admitted into hospital and, citizens (as a control) from a 
community where an ideal environmental condition for 
leptospirosis occur. We were focused mainly in the monsoon 
time (June-August) to get better results from the surrounding 
area.

MATERIALS AND METHODS
The study was conducted during ve years 2014 to 2019 in a 
medical college and Hospital Kolkata .

The institutional Ethical Committee permission was taken.

Sample selection: 
The patients, suspected for leptospirosis were evaluated on 
the basis of their case history, epidemiological risk factors, 
laboratory ndings and clinical ndings as per criterion 
(Table 1). Samples were collected from recognised patients 
which had been used as test sample. Several samples were 
also collected from  community include urban slum area or 
insalubrious slum area which is detrimental for health, were 
taken as a control . 

Table 1:ModiedFaine’s criterion

Laboratory  procedure: 
Serum was separated from blood sampleby using centrifuge 
machine ;then serum was taken into another clear eppendorf   
and stored at -20°C until it was tested.Serum was tested for  
qualitative detection of leptospira specic IgM antibodies 
using lepto IgM Microlisa test is an enzyme immunoassay 
based on “Indirect ELISA”.Once the assay has started, full  
procedure was completed without any interruption .Briey for 
ELISA, tested serum samples were gently mixed with  Rf 
absorbent in 1:11 dilution in separate tubes (10 µl serum 
samples + 100 µl Rf absorbent) and incubated for 10 mins in 
room temp. 25 µl of this mixed sample from each tube were 
used  for the ELISA procedure. 100 µl of sample diluent(Buffer 
containing protein stabilizers) were added in each anitigen 
coated microwell  including the positive and negative control 
wells; kept it for 30 mins at  37ºC.Each wells were carefully 
washed 5 times with wash buffer solution .100µl antihuman 
IgM labelled with horseradish peroxidase were added in each 
well and incubated for30 mins at  37ºC.Again washed it 5 
times ;then 100 µl of TMB substrate were added and incubated 
at RT for 30 mins. 50 µl of 1N sulphuric acid (stop solution) were 
added . The absorbance was taken at 450 nm/630nm. The 
reactivity of  serum  samples  were construed on the basis of 
calculation on of the lepto IgM unit. Lepto IgM unit were 
derived from  calculation  process of cut off value as follows:

Cut off value = mean value of  negative control+0.500
Ratio of sample O.D.=sample O.D./ cut off value
Lepto IgM units = Ratio of sample O.D. x 10

When sample lepto IgM unit is > 11 ;it was interpreted as a 
sample is reactive  but when the unit is< 9 then it was 
interpreted as  the sample is nonreactive. For sample showing 
the unit lies between 9 -11that determined as equivocalresult; 
another blood sample was taken from same person after a 
period of 10 days.

RESULT
The sample was collected from patients with age group 13 to 
100 years . It was distributed among 6 different ranges and 
positive cases among that was calculated separately. Total of 
459 samples of suspected cases comparing other parameters 
and clinical and radiological suspicion was collected 
maintain proper inclusion criteria and informed patient 
consent. Out of which 83 turnout to be serologically positive . 
Among the age groups 13-25 years shown to be 7 positives , 26-
40 years age group 21 positives  ,41-55years age group  25 
positive , 56-70 years age group 19 positives , 71-85 years age 
group 11 positives .

Table 1: Age wise sample and positivity distribution of total 
test samples 
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Clinical features (A)                                Score              Fever                                                            
2         Headache                                                    2 
Temperature > 39°C                                 2         Myalgia                                                        
4 Conjunctival suffusion                              4          Meningism                                                  
4                   Jaundice                                                       1 
Albuminuria/ elevated BUN                     2 Epidemiological 
factors (B)                                          Rainfall                                                         
5 Contaminated environment                    4               Animal 
contact                                           1                         Laboratory 
criteria (C)                                             Culture                                             
Diagnosis certain ELISA IgM                                                   
15             MSAT                                                          15                 
MAT- single positive high titer               15            MAT- rising 
titer (paired sera)                25

  Age No of test sample Number of Positives

13-25  27 7

26-40 65 21

41-55 87 25



Table 2: Clinical ndings wise distribution of  test samples

DISCUSSION 
The sample was collected from patients with age group 13 to 
100 years . It was distributed among 6 different ranges and 
positive cases among that was calculated separately. Total of 
459 samples of suspected cases comparing other parameters 
and clinical and radiological suspicion was collected 
maintain proper inclusion criteria and informed patient 
consent. Out of which 83 turnout to be serologically positive. 
All the patients had common systemic signs and symptoms 
like fever , Pedal edema , High Kidney Function Test results 
mostly high urea and creatinine. Even C reactive Protein , 
Procalcitonin and Hyper bilirubinaemia is seen in all positive 
patients. Maximum patients except few are also have high 
Lifer Function Tests value and   High D Dimer Value.
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