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Abstract -  
Aim / Objective: This study aimed at evaluating the role of rapid diagnostic tests in the diagnosis of Acute Leptospirosis.  
Material & Methods: A total of 238 samples were collected from patient with suspected leptospirosis and subjected to serological 
assay by Leptocheck WB rapid immunoassay. Isolation of leptospira from whole blood samples of these patients was also performed. 
Analysis of above two methods to reach a diagnosis of Leptospirosis was then done. 
Results: 46 (19%) Cases of leptospirosis detected by rapid test whereas only 16 (6.7%) Leptospires were isolate from heparinized 
whole blood sample.  
Conclusion: This study highlights the importance of rapid serological procedure in diagnosis of leptospirosis. Rapid assay do not 
requires specialized equipment, and suitable for use in rural area in the diagnostic laboratories. 
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I. INTRODUCTION 
 
Leptospirosis is the zoonotic disease caused by members 
of the genus Leptospira, helical spirochaetes that 
metabolize long-chain fatty acids. Leptospirosis is an 
emerging disease of worldwide distribution, affecting both 
developing and developed countries and occurs in both 
urban and rural areas and in temperate and tropical 
climates. (2, 11 14). The disease is transmitted by direct 
contact with infected animal urine or body fluids or by 
indirect contact with contaminated water or soil (14). 
Human leptospirosis is prevalent in several states in India 
sporadically or as outbreak, especially during rainy season 
(10, 16). After its first report in 1929, in the Andaman 
island (25) it has been reported from other parts of India. 
In the year 1994, leptospirosis cases were seen for the first 
time in Gujarat in the Chikhli block of the old Valsad 
district. Since then cases of leptospirosis are continuously 
reported from Surat, Tapi, Valsad, Navsari districts of 
South Gujarat.   In the year 2006 there were heavy floods 
in Surat city which resulted in occurrence of 379 cases of 
Suspected leptospirosis in the city itself with 43 deaths 
(18). Leptospirosis control programme was launched in 
1996. (13). Eventhough, the persistence of the disease and 
increase in the incidence and case fatality in spite of 
control measures emphasized the need for early and rapid 
diagnosis of leptospirosis. The early diagnosis of 
leptospirosis is now possible by using different serological 
methods which are available commercially in the market 
such as an IgM ELISA, an IgM dipstick assay (LDS), 
latex agglutination test, lepto lateral flow test and the 
indirect hemagglutination assay (IHA). Therefore, rapid 
and easy to perform tests have emerged in recent years for 
the diagnosis of leptospirosis and management of patients. 
Majority of these rapid tests are immunochromatographic 
or particle agglutination tests (3, 23).  
Definitive laboratory diagnosis of leptospirosis requires 
detection of the organism in a clinical specimen or a 
fourfold or greater rise in microscopic agglutination test 
(MAT) titer in the setting of an appropriate clinical 

syndrome.  However, the MAT is a complex test that 
requires a large panel of live-cell suspensions to provide 
adequate coverage of the antigenic diversity represented 
in a given testing area. Moreover, antibody levels 
detectable by MAT usually do not appear before day 6 or 
7 after development of symptoms; they usually peak by 
the fourth week, but detectable titers may persist for years 
(1). Hence, interpretation of the results is difficult without 
paired specimens collected at the appropriate times; 
therefore, results are usually not available quickly enough 
to be useful for patient management. Several alternatives 
to the MAT have been developed; those available 
commercially (3). Diagnosis usually depends upon 
clinical assessment and rapid serological tests, combining 
these can dramatically increase the recognition of patients 
with leptospirosis. This study was designed to determine 
rapid visual test for detection of IgM antibodies to 
Leptospira in human serum. 
 
II. MATERIAL AND METHODS 
 
The study were carried out between december 2013 to 
december  2015 in the Leptospirosis Laboratory at the 
Department of  Microbiology of  Government Medical 
College – Surat, Gujarat, India, using blood samples of 
238 human patients suspected with leptospirosis. The 
study protocol was approved by the Institutional Ethical 
Committee. Adult patients (>18 years) from the districts 
of Surat, Tapi, Navsari and Valsad who presented with 
acute undifferentiated fever (4-10 days) were recruited 
after obtaining informed and written consent. A detailed 
history and the physical examination findings were 
recorded on a clinical record form. A 5-ml blood sample 
was collected in a sterile heparin vacuatte containing 250 
U of heparin on the day of admission for Leptospira 
culture before administration of any antibiotics and 5 ml 
of blood sample collected in plain vaccuatte used for rapid 
assay.  
Rapid Leptocheck WB Test (Tulip diagnostics): Case and 
control sera (10μL) were used and tested according to the 
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manufacturer’s instruction. It utilizes the principle of 
immunochromatography, a unique two-site immunoassay 
on a membrane. As the test sample flow through the 
membrane of the test device, the anti-human IgM 
colloidal gold conjugate forms a complex with IgM 
antibodies in the sample. This complex moves further on 
the membrane to the test window ‘T’ where it is 
immobilized by the broadly reactive Leptospira genus 
specific antigen coated on the membrane, leading to the 
formation of a red to deep purple coloured band at the test 
region. ‘T’ which confirms a positive test result. If there is 
no band at the test region, it indicates negative result. At 
the ‘C’ window, the anti-rabbit antibodies is coated and 
the unreacted conjugate and the unbound complex if any 
move further on the membrane and are subsequently 
immobilized here and forming a red to deep purple 
coloured band. If there is no control band, it suggests the 
test is invalid (8). Blood culture were made by using 
Ellinghausen-McCullough-Johnson- Harris medium 
(Difco) for Leptospira isolation.  
 
RESULT 
 
Of 238 human sera, 46 samples (19%) were positive for 
IgM leptospira antibodies by the Leptocheck (WB) assay.  
Leptospires were isolated from 16 of 238 cases (6.7%), 
while the remaining cases were confirmed by serology. 
Cases were common in the rainy season. Mean age of 
patient was 35-40 years with the range from >18 to 72 
year. Male patients outnumbered female. Most of the 
patients were young adult. The occupation varied and 
most of the patients were agricultural workers 30 (65%). 
The patients were from different district of south Gujarat, 
India and no geographical clustering was seen.  
All patients had fever (100%) and associated with chills. 
Headache and myalgia were present in -82% and 87% 
patients, respectively. Jaundice was present in 15 (33%). 
Conjuctival suffusion was present in 07 (15%) of patients. 
Of 46 patients, 27 patients (58%) were Oliguric. Other 
clinical features, which were more commonly seen, 
abdominal pain (17%) Vomiting (65%), diarrhea (57%), 
altered sensorium (24%), neck rigidity (26%), 
Breathlessness (11%) and epistaxis (11%) (Table-1) 
 

Table: 1 Clinical Profile of Leptospirosis patients 

 

DISCUSSION 
 
Leptospirosis is frequently under diagnosed  in acute 
phase of disease, because  often  not recognized or is 
erroneously mistaken for other diseases with similar 
symptoms (6), difficulty of performing the culture, 
inappropriate sample collection, the unavailability of 
testing facilities, or a combination of these factors. 
Several rapid assays have been developed recently (1, 7, 
17, 20, 21) which can be used for screening of acutely ill 
patients. 
 
In leptospirosis, antibodies begin to appear within a few 
days of onset of symptoms and in a significant proportion 
of patients the antibodies persist in detectable quantities 
for several months (20). As has been described, genus 
specific antibodies appear earlier than the serovar specific 
microscopic agglutinating antibodies. At this earlier stage 
of the disease, genus-specific tests, especially IgM 
immunoassays, are expected to be positive though more 
serovar specific tests such as MAT may not be able to 
detect the presence of antibodies owing to nil or low 
immune response. For the clinical diagnostics, the ability 
to detect the infection early in the course of the disease is 
of extreme importance for initiating appropriate treatment 
to avoid serious complications. In this context, the genus 
specific IgM immunoassays would be of great use for 
detecting leptospirosis at an early stage of the disease. 
(24). Leptocheck WB rapid test also has a high sensitivity 
and reasonable specificity (9, 12, 23). It is easy to 
perform, rapid method that takes only 15–20 minutes, and 
does not require any special equipment.  
 
One of the drawbacks of IgM immunoassays or Rapid 
Leptocheck WB is their inability to give any information 
about the specific infecting serovars prevalent in area for 
the same isolation of leptospira, yield better results. In our 
study isolation rate was only 16 (6.7%) which may be due 
to prophylactic antibiotics, duration of time between  
collection of sample and inoculation, being samples were 
collected from periphery of south Gujarat region. The 
usefulness of rapid genus-specific immunoassays is at the 
peripheral level, where the only information required is 
whether or not a patient has a leptospiral infection. 
 
Male preponderance was seen in leptospirosis infected 
cases in our study and mean age group affected was 35-
40. The higher prevalence in young males is a universal 
phenomenon (22) and is generally attributed to their more 
frequent outdoor activities and with the age group that are 
most active in agricultural activities. The most 
predominant symptom in our study was fever which was 
seen in 100% of the patients in our study. This is in 
concordance with a study conducted in Chennai (15). The 
sero- prevalence of leptospirosis by rapid diagnosis in the 
study is 19%. The prevalence of leptospirosis reported 
from rapid studies from different region show wide 
variations. (9, 12, 24). There is decrease in the prevalence 
of leptospirosis and its severity because of increase 
awareness among public. The persistence of leptospirosis 
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suggests that the environmental and household risk factor 
(infected rodents, and domestic animal contaminated 
environment and rainfall) play an important role in the 
continuous occurrence and spread of disease in south 
Gujarat region of India.  
 
CONCLUSION 
 
In conclusion, in view of the re-emerging zoonosis, the 
prompt diagnosis of leptospirosis is essential for both 
patient care and efficient implementation of public health 
measures. It is therefore important to have an efficient 
diagnostic test that is rapid, accessible and practical to 
general physicians. In our evaluation number of sera 
(n=238), Leptocheck (WB) appears to be a practical 
alternative. Isolation of leptospira from blood and urine 
sample could further improve laboratory diagnosis and 
useful for the epidemiological purpose and identification 
of it useful for vaccine development in the endemic area 
like south Gujarat, but could be established in specialist 
centers and not possible in the rural periphery area of 
south Gujarat. The higher sensitivity Leptocheck-WB, 
together with its lower cost and ease of use, suggests that 
it would be useful as a screening test of choice for the 
current diagnosis in this area.  
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