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About ICAR-NIVEDI

Convergence of Animal Health and Research Par Excellence
ICAR-National Institute of Veterinary Epidemiology and Disease Informatics (NIVEDI), 

(Formerly, Project Directorate on Animal Disease Monitoring and Surveillance, PD_ADMAS) 
under the Indian Council of Agricultural Research (ICAR), a pioneer research institute in 
veterinary epidemiology is carrying out disease surveillance, monitoring and analysis of 
livestock diseases in India through 32 collaborative centers of AICRP_ADMAS located in 
different states of the country. 

The AICRP on animal disease monitoring and surveillance (AICRP-ADMAS) initiated 
by the ICAR, made a humble beginning during the VII five-year plan and became fully 
functional in 1987 with establishment of four Regional Research Units (RRUs) at Bengaluru, 
Hyderabad, Pune and Ludhiana. The Central Coordinating Unit (CCU) was established at the 
Institute of Animal Health and Veterinary Biologicals, Bengaluru to co-ordinate research 
activities of the regional units. In the VIII plan, the institute was strengthened with support of 
ICAR and European Union by taking up the major responsibility under National Project on 
Rinderpest Eradication (NPRE) involving 32 state level diagnostic/disease investigation 
laboratories in the country. On 1st April 2000 (during the IX plan), the CCU was given the status 
of Project Directorate and named as ‘Project Directorate on Animal Disease Monitoring and 
Surveillance (PD_ADMAS)’ with ten collaborating units under AICRP_ADMAS component. In 
the X and XIFive year plan period, five more collaborating units were added for providing 
impetus to a nationwide animal disease monitoring and surveillance. 

Appreciating the contributions made by the Directorate to country’s livestock health 
sector and the need to strengthen the effort, the council rechristened PD_ADMAS as ‘National 
Institute of Veterinary Epidemiology and Disease Informatics (NIVEDI)’ on 25th October 2013 
(XII plan period) with its exclusive campus at Bengaluru. Further, during the same plan period, 
17 additional collaborating units covering other states were added under AICRP_ADMAS 
component totaling to 32 collaborating units for providing the needed impetus to a strong 
nationwide animal disease monitoring and surveillance network.       

On 9thJanuary,2015, NIVEDI’s newly constructed administrative building and Biosafety 
Laboratory (BSL-2) was dedicated to the nation by ShriRadha Mohan Singh, Hon’ble Union 
Minister for Agriculture, New Delhi in the presence of Shri D.V. SadanandaGowda, 
Hon’bleMinister of Law and Justice, GOI and Shri T. B. Jayachandra, Hon’ble Minister for 
Law, Justice & Human Rights, Parliamentary Affairs and Legislation and Animal Husbandry, 
Govt. of Karnataka and Dr. S. Ayyappan, Secretary DARE and Director General, ICAR. The 
centralized administrative and laboratory complex of the institute is located in a sprawling 
campus at Yelahanka, Bengaluru.

ICAR - National Institute of Veterinary Epidemiology and Disease Informatics 
(NIVEDI),  a pioneer research institute under  Indian  Council  of  Agricultural Research (ICAR) 
has been entrusted to conduct R&D in the field of veterinary epidemiology  and  surveillance  of  
economically  important  livestock  diseases in  the  entire  country,  its  role  is  extremely  
pivotal for  developing  models  for animal disease forewarning, forecasting, economic impact, 
risk assessment, and need based animal disease diagnostics. The institute has developed various 
technologies covering both products and processes and some of them are marketed and/or 
patented/copyright protected, which are being utilized by various institutes/organizations and 
different stakeholders in the country. The role of this institute in the eradication of Rinderpest 
disease in India and development of National Animal Disease Referral Expert System 
(NADRES) - interactive software for forecasting are noteworthy. The institute conducts various 
training programmes related to basic epidemiology, sampling  frame  and  sampling techniques, 
outbreak investigation, research  methodologies,  disease  diagnosis protocols  for  various 
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stakeholders  associated  with  animal  healthcare.  Overall, NIVEDI has been proving its 
worthiness to the Indian animal health sub-sector covering critical gaps indiagnostic techniques, 
animal disease modelling, economic impact assessment and analysis of animal diseases, human 
resource development in the form of skill development and empowerment, capacity building 
programmes etc. Further, NIVEDI envisions to provide newer direction to undertake in-depth R  
&  D activities on  epidemiology  of  emerging and re-emerging, transboundary animal  diseases  
to others involved in the sub-sector in  the country,   leading  finally    to  prevention,  control  
and  eradication  of  the  diseases  for achieving animal welfare and safer animal - human 
interface under one health approach. 
Vision

Achieving freedom from animal diseases, animal welfare, food and nutritional security 
through healthy foods of animal origin, poverty alleviation and economic growth of rural India.
Mission

Capacity building in frontier areas of Veterinary Epidemiology: dynamics of animal 
diseases including zoonosis and animal healthcare intelligence.
Focus 
 Improving disease monitoring and surveillancethrough development of population assays 

and pen side diagnostics 
 Risk assessment for occurrence of economically important animal diseases
 Adapting strategies to improve animal disease data quality
 Understanding the threat from animal diseases  in the background of climate change and 

globalization
 Developing early warning system and disease modeling/ forecasting
 Understanding economic impacts of animal diseases and the management strategies
 Promoting innovations and improving human resource capacity
 Fostering linkages and collaborations with public and private, national and international 

organizations
 Improving knowledge management system

Mandate of Institute
• Epidemiology, informatics and economics of animal diseases including zoonosis 
• Surveillance, forecasting and forewarning for management of animal diseases including 

Zoonosis 
• Repository and Capacity Development 

AICRP on ADMAS
All AICRP collaborating units are extensively working on animal disease diagnosis, 

outbreak investigation, disease reporting, pathogen characterization and  mapping etc., with 
major focus on bacterial (Brucellosis, Leptospirosis, Mastitis, HaemorragicSepticaemia, 
Anthrax, Black Quarter, Enterotoxaemia,), viral (Infectious Bovine Rhinotracheitis, Bluetongue, 
Classical Swine Fever, Peste des Petits Ruminants and Sheep and Goat Pox) and parasitic 
(Trypanosomosis, Theileriosis, Babesiosis, Fascioliosis and Amphistomiosis) diseases of 
economic importancewith the following mandates.

Mandates of AICRP on ADMAS
 Sero-monitoring of animal diseases based on sample frame,
 Investigation of endemic, emerging and re-emerging animal disease outbreaks using 

innovative technologies,
 Strengthening of National Livestock Serum Repository,
 Effective updating of NADRES with active disease data and climatic and non-climatic 

risk-factors,
 Utilization of forecasting models through NADRES for forecasting and forewarning of 

animal diseases,
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 Analysis on economic losses due to animal diseases and the control measures adopted 
for their management, and

 Surveillance of diseases/pathogens of companion, laboratory and wild animals.
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Preface

Leptospirosis is one of the emerging zoonosis leading to significant morbidity and 
mortality in human as well as economic loss in livestock. It is known to be endemic in several 
states of India primarily Andaman & Nicobar, Gujarat, Kerala, Karnataka, Tamil Nadu, Andhra 
Pradesh and Maharashtra. To combat this disease, it is necessary to improve capacity of 
personnel on leptospirosis diagnosis and surveillance. The proposed plan was to establish a 
scientific stakeholder meeting to ensure interaction among all the stakeholders from both human 
and Veterinary sectors, for identifying the challenges and to find suitable solutions under one 
health approach; to facilitate and strengthen inter sectoral co-ordination efforts;to train district 
level veterinary and public health laboratories along with apex laboratories to perform tests at 
different levels /tier (peripheral and reference level); linking the district and apex laboratories 
and to develop the uninterrupted sample transportation system within the network. To achieve 
the afore mentioned objective, Centers for Disease Control and Prevention (CDC) and ICAR-
NIVEDI jointly organized stakeholder meeting and workshop on laboratory capacity building 
for leptospirosis at ICAR-NIVEDI, Bengaluru. The main focus of the programme was 
organizing a stakeholder meeting of apex laboratories to layout the roadmap for laboratory 
capacity building within the GOI’s surveillance network of Leptospirosis (spearheaded by 
National Centre for disease control -NCDC) involving Veterinary sector and also to conduct wet 
laboratory training for different levels/tiers of laboratories: training of  apex/reference labs on 
Microscopic Agglutination Test (MAT) (including maintenance of live strains of leptospira) and 
Molecular assays (PCR) and training of personal in district level Veterinary and public health 
laboratories on ELISA and rapid diagnostic tests (Latex agglutination test/ Lateral Flow Assays).

As a first step, stakeholder meeting and workshop on laboratory capacity building for 
leptospirosis was held at ICAR-NIVEDI, Bengaluru, India during 11th to 15th September, 2017 
with technical supports from Bacterial Special Pathogens Branch, Division of High Consequence 
Pathogens, CDC, Atlanta, USA. The scientific personnel from the different laboratories in
endemic states of India working on leptospirosis were invited to participate in the above said 
programme as per decision with CDC officials. The programme was approved by the Indian 
Council of Agricultural Research, New Delhi and sponsored by American Society for 
Microbiology (ASM), India using Global Health Security Funds (GHSF). 

The meeting and workshop provided an opportunity to various stakeholders to share their 
problems and experiences to evolve a suitable strategy for surveillance of leptospirosis in 
endemic areas of India, and laboratory capacity building for diagnosis at district level. The 
stateholder meeting was attended by Experts from International organisations representing CDC, 
Atlanta, USA and CDC-India and ASM, India officials, Scientists and officials from the Indian 
Council of Agricultural Research- National Institute of Veterinary Epidemiology and Disease 
Informatics (ICAR-NIVEDI), experts from different organization /laboratories working in  
leptospirosis in India, namely Regional Medical Research Centre (RMRC), Portblair, NCDC, 
New Delhi, National Institute of Mental Health and Neuro-Sciences (NIMHANS), Bengaluru, 
Manipal university, Karnataka, Indian Veterinary Research Institute, Bareilly, Uttar Pradesh. 
Tamil Nadu Veterinary and Animal Sciences University (TANUVAS), Chennai, Indian Institute 
of Technology, Guwahati, Govt. Medical College Surat, Gujarat, Western Regional Disease 
Diagnostic Laboratory (WRDDL), Pune, Maharashtra and State Disease Investigation 
Laboratory, Sri Venkateswara Veterinary University, Tirupati, Andhra Pradesh.  The state nodal 
officers from Andaman and Nicobar Islands, Karnataka, Gujarat, under national programme on 
prevention and control of leptospirosis and many professors, laboratory technicians, research 
scholars, research manager, microbiologist, from apex leptospirosis laboratories of aforesaid 
organizations in India were participated.
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The experts focused their discussions on the nature of disease, case definition, extent of 
research activities to be undertaken including various initiatives taken by the government and 
their impact on the disease prevention and control, management and their status in endemic 
states of India including awareness of the disease. The important recommendations emerged 
were in the brainstorming session for effective initiation of the important activities towards 
surveillance, prevention and control of leptospirosis under one health approach.

We are grateful to the Indian Council of Agricultural Research (ICAR), Government of 
India, CDC, Atlanta, USA, CDC-India and ASM-India and all the experts for their valuable 
contribution and support. We hope this initiative will help for prevention and control of 
Leptospirosis in India.

Programme Director and 
Coordinator,

ICAR-NIVEDI
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Executive Summary and Recommendations

A stakeholders meeting and workshop on laboratory capacity building for leptospirosis 
was jointly organizedby ICAR-NIVEDI and Centers for Disease Control and Prevention (CDC),
Atlanta, USA during 11th to 15th September, 2017 at ICAR-NIVEDI, Bengaluru, India. The 
programme was approved by the Indian Council of Agricultural Research (ICAR), New Delhi 
and sponsored by American Society for Microbiology (ASM), India using Global Health 
Security Funds (GHSF). 

The intended plan was to establish a scientific stakeholder meeting to ensure interaction 
among all the stakeholders from both human and Veterinary sectors, for identifying the 
challenges and to find suitable solutions under one health approach; to facilitate and strengthen 
inter sectoral co-ordination efforts;to train district level veterinary and public health laboratories 
along with apex laboratories to perform tests at different levels (peripheral and reference level);
linking the district and apex laboratories and to develop the uninterrupted sample transportation 
system within the network. 

The main focus of the programme was to layout the roadmap for laboratory capacity 
building within the GOI’s surveillance network of Leptospirosis (spearheaded by National 
Centre for disease control -NCDC) involving Veterinary sector and also to conduct wet 
laboratory training for different levels of laboratories: training of  apex/reference labs on 
Microscopic Agglutination Test (MAT) (including maintenance of live strains of leptospira), 
molecular assays (PCR) and training of personal in district level veterinary and public health 
laboratories on ELISA and rapid diagnostic tests (Latex agglutination test/ Lateral Flow Assays).

The meeting and workshop provided an opportunity to various stakeholders to share their 
problems and experiences to evolve a suitable strategy for surveillance of leptospirosis in 
endemic areas of India, and laboratory capacity building for diagnosis at district level. The 
stakeholders meeting was attended by experts from international organisations representing 
CDC, Atlanta, USA and CDC-India and ASM-India officials, Scientists and officials from the 
Indian Council of Agricultural Research- National Institute of Veterinary Epidemiology and 
Disease Informatics (ICAR-NIVEDI), experts from different organization /laboratories working 
in  leptospirosis in India, namely Regional Medical Research Centre (RMRC), Portblair;  NCDC
New Delhi; National Institute of Mental Health and Neuro-Sciences (NIMHANS), 
Bengaluru;Manipal university, Karnataka; Indian Veterinary Research Institute, Bareilly, Uttar 
Pradesh;Tamil Nadu Veterinary and Animal Sciences University (TANUVAS), Chennai; Indian 
Institute of Technology, Guwahati; Govt. Medical College Surat, Gujarat; Western Regional 
Disease Diagnostic Laboratory (WRDDL), Pune, Maharashtra and State Disease Investigation 
Laboratory, Sri Venkateswara Veterinary University, Tirupati, Andhra Pradesh.  The state nodal 
officers under national programme on prevention and control of leptospirosis from Andaman and 
Nicobar Islands, Karnataka, Gujarat, and many professors, laboratory technicians, research 
scholars, research manager, microbiologist from India participated in the workshop.

The experts focused their discussions on the nature of disease, case definition, extent of 
research activities to be undertaken including various initiatives taken by the government and 
their impact on the disease prevention and control, management and their status in endemic 
states of India including awareness of the disease. The important recommendations emerged in 
the brainstorming session were mentioned below for effective initiation of the important 
activities towards surveillance, prevention and control of leptospirosis under one health approach 

• Leptospirosis is endemic throughout the country and to understand entire status and plan 
for a road map, inter sectoral participation for surveillance is of paramount importance. 
The importance of capacity building among various stake holders was also stressed. 
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• The need for working together in leptospirosis to understand and control the disease in 
the country was discussed in the meeting. Further geographic genomics, 
pathogenomicsand pharmacogenomics studies for understanding the leptospirosis 
epidemiology and control were stressed. 

• The meeting highlighted the importance of surveillance and capacity building and ICAR-
NIVEDI was identified to collaborate in all the aspects as a lead centre for animal 
surveillance and RMRC, Port Blair for human surveillance.

• During the meeting, the need for uniform and quality diagnosis and availability of 
diagnostics at various centres was felt by various stake holders.

• Handling of human samples at veterinary institutes and their ethical modality were 
discussed and it was recommended to write to heads of ICAR and ICMR to seek 
permission and approval for the same.  
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Inaugural Session
Welcome Address: Dr.V.Balamurugan, Principal Scientist, ICAR-NIVEDI, Bengaluru

At the outset, heheartily welcomedthe officials 
present for the stakeholders meeting and workshop on 
laboratory capacity building for leptospirosis 
programme held at ICAR-NIVEDI, Bengaluru.He 
welcomed CDC and ASM officials for bringing the 
animal health and human specialists under one 
umbrella. He said, main purpose of this stakeholder
meeting is to draw road map and to build laboratory 
capacity building within the Government of India’s 
surveillance network of Leptospirosis involving 
Veterinary sector under one health approach. He stressed on important of the laboratory training 
for different levels/tiers of Laboratories in the network of the country in order to facilitate and 
strengthen inter-sectoral co-ordination efforts to control leptospirosis.Dr. V. Balamurugan 
welcomed the honorable Chief Guest for the stakeholders meeting Dr.Vijayachari sir, Director, 
Regional Medical Research Centre (RMRC), WHO collaborating centre for Diagnosis, 
Research, Reference and Training in Leptospirosis, Portblair. Andaman & Nicobar Islands, India 
and Dr. Naveen Gupta, Joint Director and Head of zoonosis Division, National Centre for 
Disease Control (NCDC), New Delhi for his participation in the stakeholders meeting. He 
extended the warm welcome to Dr.Renee L.Galloway, Bacterial Special Pathogens Branch, 
Division of High Consequence Pathogens, Centers for disease control and prevention (CDC), 
Atlanta, Georgia, United States of America (USA), for taking interest in attending this 
stakeholders meeting and imparting training to the participants and to share her knowledge and 
skills and Dr.Daniel L.Garcia, Senior Lab Advisor,Division of Global Health Protection, CDC, 
India for participating in this inaugural function. He welcomed Dr. Rekha Jain, Senior 
Consultant, Lab Strengthening ASM, India. He also welcomed Director, ICAR-NIVEDI, Dr. 
Parimal Royfor his kind help in planning the stakeholder meeting and Workshop. He also 
remembered and welcomed Country Director, CDC-India, Dr. Kayla Laserson,who could not 
attend the meeting due to other official engagement. He welcomed all the experts from different 
parts of the country and staff from CDC &ASM especiallyDr. 
MayankDwivedi,Dr, Mohan Papannaand experts and trainees working in various laboratoriesin 
different states of India for participating in the stakeholders meeting. Last but not the least, he
welcomed all the Scientists, technical, administrative and supporting staff of ICAR-NIVEDI, for 
the inaugural function.
Opening Remarks: Dr. Parimal Roy, Director, ICAR-NIVEDI, Bengaluru

Leptospirosis is a serious disease causing 
considerable loss to farmers as well as human 
beings, but the level of awareness among the public 
and the farming community is low. There is a 
programme in place in human health sector –
Integrated Disease Surveillance Programme (IDSP) 
for regular detection and reporting.There are 
different countrywide ongoing surveillance 
programmes in place but for leptospirosis in animals 
not yet adopted by the government. But different 
research studies or projects are being undertaken by various groups in the country and doing 
surveillance. There has to be collaborative approach between the human and animal health 
institutes on this aspect. He also thanked CDC for conducting or supporting effective capacity 
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building programmes throughout India in onehealth approach. ICAR-NIVEDI being 
epidemiology Institute does work on forewarning of economically important animal diseases and 
also ready to take a lead role and collaboration with CDC /IDSP in Leptospirosis also. 

Special Remarks:Dr. Renee L. Galloway, Bacterial Special Pathogens Branch, CDC, 
Atlanta, USA.

Leptospirosis is a global problem and considered one of the most common zoonotic 
infections in the world. In India, CDC-supported many 
programs, found Leptospirosis is important 
problem.This workshop and additional activities 
comprising partnership with India on Global Health 
Security, CDC is supporting NCDC and NIVEDI 
tobuild capacity for laboratory based leptospirosis 
surveillance within the national surveillance network of 
leptospirosis, using a One Health.This workshop will be 
useful for all the participants from both the human 
health and veterinary sectors. This will give them an opportunity to learn standard testing 
protocols for leptospirosis as well as exchange ideas and discuss challenges with national and 
international experts. 
Special Remarks:Dr. Daniel L. Garcia, Senior Lab Advisor, Division of Global 

Health Protection, CDC-India, New Delhi. 

He highlighted the principle objectives of 
this meeting; to build awareness of what each 
network is doing; to share best practices (field 
investigation, laboratory testing, diagnostics); to 
create linkages or strengthen inter-sectoral 
coordination of both animal husbandry health sectors 
by leveraging existing capacity for diagnosis of 
leptospirosis; To learn how to best handle outbreak 
investigations especially at the A/H health 
interface; To discuss ways to strengthen H/A labs at 
district & state levels and to plan best way forward for strengthening networks through 
continued coordination & training  a. Include venues, periodicity, scope, timelines, designated 
leads, etc.

Additionally, he read out the message conveyed by Dr. Kayla Laserson,Country Director, 
CDC- India, New Delhi for the experts and participants.

Message:Dr. Kayla Laserson, Country Director, CDC- India, New Delhi   
Leptospirosis is a global problem and considered one of the most common zoonotic 

infections in the world. In India, CDC-supported Acute Febrile Illness (AFI) and Acute 
Encephalitis Syndrome (AES) surveillance sites from different states have revealed that 
leptospirosis is a significant cause of undifferentiated fever, including fever characterized as 
acute encephalitis, and is not limited toonly a few endemic states of the country.Early diagnosis 
of leptospirosis is challenging but crucial as appropriate treatment with antimicrobial drugs can 
reduce illness and death. Clinical diagnosis is difficult as the clinical signs and symptoms range 
from a self-limiting mild influenza-like illness to a much more serious disease with multi-organ 
failure and the potential for death. Further these signs and symptoms are characteristic of 
numerus fever-causing pathogens. Laboratory diagnosis of leptospirosis is also challenging; 
most of the laboratories are dependent upon serologic tests. The capacity for performing the gold 
standard serologic test (Microscopic Agglutination Test, MAT) is generally lackingas itrequires 
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maintenance of live serotypes of leptospira. Rapid serologic tests are non-reliablebecause of the 
high false positivity and cross reactivity with other pathogens, e.g. dengue. Moreover, serologic 
testing for leptospirosis detects infections only after the second week of illness. Molecular 
testing using PCR allows the identification of acute infectionas it provides rapid and reliable 
diagnosis during the bacteremic phase. But, the capacity for molecular and the gold standard 
serologic testing is limited to only a few laboratories. More regional laboratory capacity is 
needed to combat the nationwide problem.Control and prevention activities of leptospirosis are 
often limited due to the diagnostic challenges identifying leptospirosis, wide variation in the 
host's symptomatology, multiple serotypes of the agent and complexity of interactions among 
humans and animals enabling the disease transmission in local settings.The Government of 
India, through the National Program on Prevention and Control of Leptospirosis spearhead by 
NCDC, is trying to build surveillance capacity in several endemic states of India e.g. Kerala, 
Karnataka, Tamil Nadu, Gujarat, Maharashtra and Andaman & Nicobar.With respect to the
Veterinary sector,NIVEDI is a leading Government institution with state of the art laboratory 
capacity and highly experienced scientists involved in leptospirosis surveillance and is the most 
appropriate organization to work as a collaborative partner with NCDC forinter-sectoral 
coordination. 

Through this workshop and additional activities comprising partnership with India on 
Global Health Security, CDC is supporting NCDC and NIVEDI tobuild capacity for lab based 
leptospirosis surveillance within the national surveillance network of leptospirosis, using a One 
Health approach.I strongly believe that this workshop will be useful for all the participants from 
both the human health and veterinary sectors. This will give them an opportunity to learn 
standard testing protocols for leptospirosis as well as exchange ideas and discuss challenges with 
national and international experts. 

Special Address: Dr. Naveen Gupta, Joint Director and Head of Zoonosis Division, NCDC, 
New Delhi, India

Leptospirosis is public health problem in Gujarat, Kerala, Karnataka, Tamil Nadu, 
Maharashtra and Andaman. Frequent outbreaks of leptospirosis are being reported, 
predominantly affecting young adult males. The disease is easily treatable and the mortality is 
preventable if detected and treated early. Under XII 
plan, Programme for Prevention and Control of 
Leptospirosis has been approved and is being 
implemented in six endemic states as mentioned above. 
The strategy includes-

• Strengthening of diagnostics laboratories for early 
diagnosis

• Strengthening of patient management facilities
• Trained manpower development,
• Strengthening of inter sectoral coordination
• Create awareness in general community.

Presidential Address: Chief Guest-Dr. P. Vijayachari, Director, RMRC (ICMR), Portblair, 
A &N Islands, India

Leptospirosis, is a direct zoonoses of global public health importance. Majority of 
infections are either sub clinical or result in very mild illness and recover without any 
complications. A small proportion develops various complications due to multiple organ injury, 
the clinical presentation depends upon the predominant organs involved and the case fatality 
ratio could be about 40%.
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The natural history or biologic spectrum of the disease 
changes frequently. This probably could be due to 
evolution of pathogen over time.Pathogens, evolve through 
genetic changes in the form accumulation in the genome as 
a repertoire of gene acquisition and loss on an evolutionary 
time-scale, this phenomenon is known as geographic 
genomics. These changes contribute towards flexibility in 
gene content, gene order and gene regulation which makes 
the pathogen gain more virulence. On this analogy, studies 
have shown this phenomenon is evident in leptospires– non-virulent strains or less virulent 
strains evolving in to pathogenic or more virulent ones on evolutionary time-scale. Such a 
phenomenon is being observed as a dynamic process, which facilitates survival mechanisms to 
tide over adverse conditions and gain virulence, infects an array of animals and humans and 
responsible for the multiple syndromes, associated with high case fatality.Quite recently, 
Leptospira have been shown to be capable of forming biofilms by themselves or in combination 
with other environmental bacteria.Bacteria in biofilms are more resistant to physical stress such 
as temperature, pH, UV radiation and also to antibiotics.These biofilms are more frequently seen 
on various surfaces such as the walls of sewage canals, paddy fields and water bodies.Therefore, 
these biofilms perennially serve as a source of infection. Probably, this unravels the mystery of 
the transmission dynamics of urban leptospirosis.The measures needs be under taken at different 
levels for control include 1)Development of algorithms for clinical and laboratory diagnosis of 
the disease in humans and animals. 2)Sero and molecular epidemiological studies to resolve 
genetic differences  among the strains linked with epidemics/epizootics as well as sporadic cases 
which could facilitate in tracking of  potential  animal vectors harbouring  virulent strains  for 
the prediction of future epidemics. 3)Geographic genomics to identify circulating new serovars 
or emerging virulent strains if any and to find out dissemination dynamics.4)Promoting early 
diagnosis and prompt treatment in humans and animals to reduce morbidity and mortality. 
5)Monitoring antibiotic susceptibility pattern of circulating serovars/strains and 6)Promote 
hygienic animal rearing practices for farm and working backyard animals and animal work force 
in agriculture, coupled with adopting personal protection while handling animal excreta.
Vote of thanks:Dr.G.Govindaraj, Senior Scientist, ICAR-
NIVEDI, Bengaluru

At the outset, he sincerely thanked ICAR and Hon’ble 
Secretary, DARE and Director General, ICAR, and DDG (AS) for 
permitting ICAR-NIVEDI to organize the stakeholders meeting and 
Workshop on laboratory capacity building for Leptospirosis. He 
thanked Honorable Chief guest Dr. P. Vijayachari, Director, RMRC, 
Port Blair for consenting to participate in this stakeholders meeting 
and providing valuable inputs for planning the road map to control 
leptospirosis in the country. He extended thanks to Dr. Naveen Gupta, Joint Director, NCDC,
New Delhi. He thanked Dr. Renee L. Galloway, scientist from CDC, Atlanta and Dr. Daniel L. 
Garcia, CDC, India for participating in the stakeholders meeting and to share their knowledge 
and experience with the trainees in the due course. He thanked Dr. Parimal Roy, Director, 
ICAR-NIVEDI, for his constant support and guidance in organizing the stakeholders cum 
training workshop. Finally, he thanked all the experts working in different states in different 
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capacities for participating in the one day deliberation. The initiatives of CDC & ASM officials 
bringing the animal health and human specialists under one umbrella was highly appreciated. He 
also thanked the sponsors CDC and ASM officials for their financial support and their constant 
support and guidance in organizing the stakeholders cum training workshop. Last but not 
least,he thanked scientists, technical, administrative and supporting staff of ICAR-NIVEDI and 
members of various committees constituted for their participation in the inaugural session.
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TECHNICAL SESSION 1:

Chairman:Dr.Naveen Gupta,Joint Director,NCDC,New Delhi.

1. Eco-system Interfacesinter sectoral Co-ordination-control of Leptospirosis 
Dr. PaluruVijayachari,Director, RMRC (ICMR), Port Blair, A & N Islands, India. 

Leptospirosis, is a direct zoonoses of global public health importance. Majority of 
infections are either sub clinical or result in very mild 
illness and recover without any complications. A small   
proportion develops various complications due to 
multiple organ injury, the clinical presentation depends 
upon the predominant organs involved and the case 
fatality ratio could be about 40%.The natural history or 
biologic spectrum of the disease changes frequently. 
This probably could be due to evolution of pathogen 
over time.Pathogens, evolve through genetic changes in 
the form accumulation in the genome as a repertoire of 
gene acquisition and loss on an evolutionary time-scale, this phenomenon is known asgeographic 
genomics. These changes contribute towards flexibility in gene content, gene order and gene 
regulation which makes the pathogen gain more virulence. On this analogy, studies have shown 
this phenomenon is evident in leptospires–non-virulent strains or less virulent strains evolving in 
to pathogenic or more virulent ones on evolutionary time-scale. Such a phenomenon is being 
observed as a dynamic process, which facilitates survival mechanisms to tide over adverse 
conditions and gain virulence, infects an array of animals and humans and responsible for the 
multiple syndromes, associated with high case fatality.

Quite recently, Leptospira have been shown to be capable of forming biofilms by 
themselves or in combination with other environmental bacteria.Bacteria in biofilms are more 
resistant to physical stress such as temperature, pH, UV radiation and also to antibiotics. These 
biofilms are more frequently seen on various surfaces such as the walls of sewage canals, paddy 
fields and water bodies.Therefore, these biofilms perennially serve as a source of infection. 
Probably, this unravels the mystery of the transmission dynamics of urban leptospirosis. 
Although direct transmission of leptospirosis occasionally occurs between animals and humans, 
majority of human infections are acquired from the environment. The survival of Leptospira in 
the environment is a crucial factor in the successful transmission of the infection. This implies 
that the environmental niches such as sewage canals and wet rice fields, water bodies once 
contaminated with pathogenic Leptospira excreted once by carrier animals, may remain 
infectious for prolonged period of time or at times indefinitely.

Therefore, a new paradigm in the environmental transmission models of leptospirosis 
emerges, in which the stronger determinant is the supportive ecosystem with human and animal 
interface.The risk reduction must consider the complexity of interactions among humans, 
animals, and the various environments they live in. This requires cooperation among the
multiple sectors/stake holdersviz. public health, animal health, agriculture, environmental 
management,NGOs, policymakers and also involvement of the community at risk.  In toto this is 
known as One Health Vision approach Or Veterinary public health(VPH). Therefore, there is a 
need for convergence of various stake holders towards achieving the goal of one health. This 
vision needs to be translated in to action in a sustainable way.The measures needs be under taken 
at different levels for control include 1)Development of algorithms for clinical and laboratory 
diagnosis of the disease in humans and animals. 2)Sero and molecular epidemiological studies to
resolve genetic differences  among the strains linked with epidemics/epizootics as well as 
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sporadic cases which could facilitate in tracking of  potential  animal vectors harbouring  
virulent strains  for the prediction of future epidemics. 3)Geographic genomics to identify 
circulating new serovars or emerging virulent strains if any and to find out dissemination 
dynamics.4)Promoting early diagnosis and prompt treatment in humans and animals to reduce 
morbidity and mortality. 5)Monitoring antibiotic susceptibility pattern of circulating 
serovars/strains and 6)Promote hygienic animal rearing practices for farm and working backyard 
animals and animal work force in agriculture, coupled with adopting personal protection while 
handling animal excreta.

Although, there is no systematic implementation of one Health Vision approach, an inter-
sectoral collaborative efforts have been made in the Andaman &Nicobar Islands, which 
improved the leptospirosis situation. Studies in the 1990s conducted at Primary Health Care 
facilities showed an incidence as high as 747 cases/100,000 population and case fatality ratio of 
2.8% with disability adjusted life years lost (DALY) of 853.66/100,000, whereas incidence of 
severe cases requiring tertiary care treatment was about 30/100,000 and the specific mortality 
was 7.5/100,000 with DALY of 312.063/100,000.  In the recent times adrop has been observed 
in the incidence of leptospirosis as well as severe leptospirosis and specific mortality due to 
leptospirosis. The incidence at Primary Health Care facility dropped from 747/100,000 to 
377/100,000 with DALY of 4.3/100,000 and incidence of severe cases at tertiary care level from 
31/100,000 to around 15.2/100,000 and specific mortality from 7.5/100,000 to around 1/100,000 
with DALY of  42.37/100,000.

1
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2. Overview of National Program on Prevention and Control of  
Leptospirosis
Dr. Naveen Gupta, Joint Director, and HOD (Zoonosis), NCDC, New Delhi, India

Under XII plan, Programme for Prevention and Control of Leptospirosis has been 
approved and is being implemented in six endemic 
states as mentioned above. The strategy includes-
• Strengthening of diagnostics laboratories for early 

diagnosis
• Strengthening of patient management facilities
• Trained manpower development,
• Strengthening of inter sectoral coordination
• Create awareness in general community.
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3. Leptospirosis situation in Karnataka  
Dr. Ravi Kumar,Senior Regional Director, Regional Office for Health & Family Welfare, 
Govt. of India.  Bangalore. 

It is an important public health problem in Karnataka.  Prevalent in coastal and hilly 
areas.  Often under diagnosed, under reported.  IDSP 
attempts to conduct surveillance of leptospirosis through 
syndromic surveillance and laboratory surveillance.  
Many district level sentinel laboratories and medical 
college laboratories conduct tests.  Found incidentally 
among fever cases in some outbreaks. There are 32 
sentinel laboratories in the state.  5 District Public health 
laboratories namely Dakshina Kannada, Chitradurga, 
Chamarajnagara, Udupi, and Kolar conduct Leptospirosis 
IgM ELISA tests.  Apart from them district surveillance unit at Uttara Kannada also conducts the 
tests.  Referral laboratories at Bangalore Medical College, Shimoga Institute of Medical 
Sciences, Hassan Medical College, Vijaynagar Institute of Medical Sciences - Bellary, Bidar 
Medical College, Belgaum Institute of Medical Sciences, Karnataka institute of Medical 
Sciences, Mysore Medical College conduct tests for those samples sent during outbreak 
investigations. Leptospirosis project in Shimoga:19 lakh INR received by Shimoga district, 18.7 
lakhs spent.  Funds received for training, kits, lab supplies, administrative activities and IEC.  
Both RDT and IgM ELISA were conducted.  237 samples were tested by ELISA and RDT.  153 
were negative by ELISA but out of which there were 3 positives by RDT.  84 were positive by 
ELISA but out of which only 1 positive by RDT.
The proposed activities for control of leptospirosis in Karnataka:
• Early detection of cases: Early detection of cases by dark field microscopy will be done by 

using dark ground microscope adopters to existing microscopes. 
• Strengthening of Diagnostic laboratories: Enough number of kits will be ensured for 

detection of leptospirosis at all the 9 problematic districts. 
• Sensitization of Medical Officers and health workers: Medical officers, health workers 

and ASHA workers will be sensitized on leptospirosis covering 15 taluks in 9 districts. 
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• Serotyping and sequencing: A collaboration work with Southern Regional Disease 
Diagnostic Laboratory (SRDDL) lab of Institute of Animal Health & Veterinary Biologicals 
(IAH&VB), Bengaluru and National Institute of Veterinary Epidemiology and Disease 
Informatics, Bengaluru. 

• Rodent control activities: Collaboration with the agriculture department will be made to 
take up anti rodent activities in few affected areas.

• IEC: We have 15 affected taluks in 9 districts. IEC materials in the form of leaflets, Flex, 
banners, and hoardings will be prepared and distributed to all 15 taluks.

• Animal leptospirosis surveillance: Collaboration will be made with IAH & VB for the 
animal leptospirosis surveillance in the 15 human leptospirosis affected taluks. 
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4. Leptospirosis situation in Gujarat 
Dr. DinkarRawal,Deputy Director 

(Epidemic),Commissionerate of Health, M.S. 
and M.E. Gandhinagar, Gujarat.
Leptospirosis is a zoonotic disease and 

accidently transmitted to human beings as an 
occupationalhazard. It prevailed throughout the 
world however their distribution is concentrated in 
tropical and sub-tropical countries where the soil pH 
and moisture are favorablefor their survival. It is 
closely associated with rice fields, rains and rodents. 
In additionto rats other animals like cow, goat, 
buffalos are also known to transmit this infection to man. Leptospirosis cases were seen for the 
first time in Gujarat in the Chikhli block of the old Valsad district in year 1994. Since then cases 
of Leptospirosis are continuously reported from Navsari, Valsad,Tapi& Surat districts of South 
Gujarat.In the year 2006 there were heavy floods in Surat city due to overflow in Tapi River. It 
resulted in occurrence of 379 cases of Suspected Leptospirosis in Surat city itself with 43 
deaths. Surat Navsari, Valsad and Tapi are the 4 districts and Surat Municipal Corporation in 
the South Gujarat mainly affected due to Leptospirosis. It has found strong correlation with the 
community involved in farming and animal handling. Atmospherically it is associated with 
heavy rain fall, flood situations and salinity of soil. As per clinical symptoms deaths are due to 
renal complications earlier has shown shift over pulmonary complications since last three-four 
years. The majority of cases and deaths are prevalent from June to September months of every 
year. Mean of Case Fatality Rate (CFR) of last 20 years is 13.25%. Heavy clustering of cases is 
found around Gandevi District of Valsad and in the August months of every year and now in 
valod Taluka of Tapi.Massive anti-rodent measures and mass drug administration –
chemoprophylaxis to high risk groups have been undertaken by District Administration in all 
districts of south Gujarat , still its effect in reducing cases & deaths due to leptospirosis is not as 
desired.Since last 3 years, numbers of cases of Leptospirosis have been tremendously decreased 
in Gujarat due to comprehensive efforts by various departments. Last year total 55 cases and 2 
deaths have been noted. In current year till 7/9/2017, total 34 cases and 2 deaths have been 
occurred. This year maximum number of cases have been occurred in Surat district.

Special Control measures by State as mentioned below have paid rich dividends in reducing 
morbidity and mortality in past few years.
1) Special round the clock control rooms are made functional at the level of BHO, CDHO, 

NCH, SMC, RDD office, Surat & at Commissionerate(Health) office at State Level for easy 
flow of day to day information, feedback & corrective actions. 

2) Day to day surveillance activities carried out at village level as per stipulated program so that 
every village gets surveyed at least once in a week's time. 

3) Villages are stratified as per their endemicity in earlier years in High & Low risk groups so 
as to prioritize them in surveillance and providing Chemo prophylactic coverage with Cap. 
Doxycycline to high risk Group People staying in these villages at their doorsteps and under 
supervision on a weekly basis. 

4) Special attention to track and follow up all fever cases in the endemic villages after onset of 
fever, during which effects of Presumptive & Radical Treatment for Malaria are also 
reviewed and follow up smears, are also collected. 

5) Leptospirosis has been included as a State specific disease under IDSP program & primary 
training along with prescribed NICD modules has been given across the state as part of 
Integrated Disease Surveillance Programme Training Curriculum. 
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6) Lots of activities are directed towards strengthening of Inter Departmental Co-ordination 
with Dept. of Agriculture, Gujarat Agriculture University, Navsari, Dept. of Animal 
Husbandry, Dairy & Sugar Co Cooperatives, Irrigation as well as various Local Self 
Governmental institutions. 

7) Interdepartmental meetings held since month of January regularly at state and regional level
8) Crisis Management Group meeting is held at state level before the start of outbreak and 

during outbreak
9) Drugs/ Logistics procured before the month of June and made available in the field
10) Module developed by experts from medical college
11) Modular Training to Block Health Officers, Medical officers and paramedical staffs
12) Sensitization of ASHA and other field staff by SATCOM
13) Experts like physician and Anesthetists deputed at CHC Bardoli& CHC Chikhli during 

outbreak 
14) Intensive IEC done through Hoardings, Wall Paintings, Stickers, Banners, Pamphlets, 

LeptoRath, Bhavai, TV Scroll, Quickies, Radio Jingles, Radio Bytes, etc.
15) Case and Death audit is done by PSM Department of Medical Colleges

Actions required:

1. Systemic research in prevailing animal sera and its relevance in causing human disease.
2. Evaluation of role of chemoprophylaxis in prevention or reducing morbidity of leptospirosis.
3. Evaluation of role of anti-rodent measures in prevention or reducing morbidity of 

leptospirosis.
4. Further strengtheningof District Hospitals for Diagnosis and treatment in Leptospirosis prone 

area including ventilator facility up to CHC level in affected Taluka.
5. Identification of right mix of IEC so as to facilitate early reporting of cases. 
6. Ways to strengthen interdepartmental coordination.

Status of Leptospirosis:-
Year  2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

No of 
Cases 

621 575 225 611 919 157 308 90 41 55 34 

No of 
Deaths 

135 127 49 124 178 26 38 11 0 2 2 

CFR 25.91 22.08 21.78 20.29 19.39 16.77 12.34 12.22 0 3.64 5.88 
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5.Leptospirosis situation in Andaman and Nicobar Island 
Dr. Avijit Roy,Joint Secretary, IDSP, Andaman & Nicobar Islands.

The first report of leptospirosis in India originated from Andaman Islands way back in 
1930s.After this, apparently the disease disappeared or was neglected till it resurfaced in an 
explosive fashion as outbreaks of a haemorrhagic fever (called locally as Andaman 
Haemorrhagic Fever)in 1980s.Remained a mysterious disease till its leptospiral aetiology 
was revealed in 1993.The common circulating 
serogroups in the recent years are 
Icterohaemorrhagiae, Grippotyphosa and 
Australis. So far no confirmed cases reported 
from the Nicobar Island.Two separate clinical 
syndromes: one with hepato-renal 
involvement and the other with lung injury 
associated with pulmonary haemorrhages.The 
terminal events in most patients presenting 
haemorrhagic pneumonitis were massive 
haemorrhages into the tracheo-bronchial tree 
resulting in acute respiratory distress.Case fatality ratio upto 30 %.Spurt of cases is seen with 
the onset of the rain.Initial days cases were reported mostly from Diglipur of North Islands 
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however in recent day’s cases are spurted in Middle Andaman also.South Andaman some 
sporadic cases are reported mostly in the peri-urban area.

During monsoon season advisory is issued to entire Andaman group of Islands to 
follow the protocol of treating all fever cases on par with Leptospirosis. The RMRC, Port 
Blair is WHO the collaborative centre for Leptospirosis and they keep updating the Health 
department about the various aspects of Leptospirosis. The RMRC collects blood sample 
from various health institutions directly on day to day basis. Further Medical officer I/Cs 
also send sample to RMRC directly from inter islands sectors. Even the RMRC is taking
sample directly from patients,if the patients intend to get the sample tested at RMRC centres. 
State IDSP unit also keeps an active surveillance on Leptospirosis cases and regular 
reporting. Directorate of Health Services   has put up ELISA reader in G.B.Pant Hospital, 
Port Blair and proposed to set up one in Dr R.P. Hospital, Mayabunder for N&M Andaman 
District. Rapid test kits provided to all the endemic areas of Andaman islandsDiagnocure for 
both IgG and IgM. Directorate of Health Services kept sufficient stock of Doxycycline 
medicine up to sub-centre level as a first line of management.No prophylaxis regimen is 
followed in ANI.
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6. Leptospira Research activities at Government Medical College Surat, Gujarat
Dr.NeetaKhandelwal, Professor & Head, Department of Microbiology, Government Medical 

College, Surat, Gujarat. 

Leptospirosis is endemic in South Gujarat, the laboratory receive sample from all over 
Gujarat and beside Gujarat from western India and Northern India. Leptospirosis laboratory is 
state of art in western zone, well equipped with basic as well 
molecular equipment.(RT-PCR machine).Laboratory is doing 
battery of test for leptospirosis, like Rapid,ELISA,MAT,PCR 
and Culture.The faculties are well trained from reference centre 
of India, (WHO ICMR) Andaman,Portblair.One of the training 
was awarded by Dr.Ramdas, Health minister of India in 2005. 
Awarded by Health & family welfare department of 
government of Gujarat for excellent work done in Leptospirosis 
control in post flood outbreak in Surat in 2007. On-going Research Activity: Immuno-
proteomics in leptospirosis: towards laboratory diagnosis of pathogen and non-pathogenic 
leptospirosis and candidate vaccine.
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7. Leptospira Research activities at NIMHANS, Bengaluru
Dr. Nagarathna S,Professor, Department of Neuromicrobiology, NIMHANS, Bangalore
Leptospirosis is a neglected zoonotic disease that is often associated with animal carriers and 

contamination of the environment via infected urine by affecting animals and humans caused by 
infection with Leptospira.In developing countries such as India, leptospirosis is often 
underdiagnosed because ofprotean clinical manifestations, leading to significantmorbidity and 
mortality. The clinical spectrum canrange from an 
asymptomatic, subclinical infectionto a fatal hepatorenal 
syndrome (Weil’s disease).Neurological manifestations seen 
in about 10-15 per cent of cases are protean and remain 
unrecognized and diverse. The clinical manifestations 
include aseptic meningitis, encephalitis, intracranial bleed, 
cerebellitis, movement disorders, myelitis, GBS, facial palsy 
etc.

The study conducted at NIMHANS consisted ofa total 
31 patients treated during the five year period. We evaluated 
the pattern of nervous system involvement in leptospirosis, 
among patients presenting to the emergency services of a tertiary care neurological centre in 



Page |   48 Proceedings of Stakeholders meeting and Workshop on Laboratory capacity building for Leptospirosis

. 

 

south India, and also analysed the outcome and prognostic indicatorsover a five year period 
which was published.The diagnosis of Neuroleptospirosis was based on clinical and laboratory 
evidence of hepato-renal syndrome, and serum or CSF positivity for antileptospiral antibody by 
a macroscopic agglutination test (MAT) and by IgM ELISA.A total of 31 patients (M:F 27:4, 
age range 6-68 yr, mean 36.4 ± 14.3 yr) were treated during the five year period.Acute fever 
with chills and rigors,headache and vomiting were the presentingmanifestations; 25 patients 
(81%) had altered sensorium for a period ranging from 1-8 days, four (12.9%) being deeply 
comatose. Eleven (35.5%) had acute symptomatic seizures at the time of presentation. 
Conjunctival congestion with or without haemorrhage was seen in 12 patients (38.7%), icterus in 
14 (45%) and mild hepatosplenomegaly in 11 (35.5%). Early papilloedema was observed in 
three patients. Only three patients had localizing deficits.CT scan was normal in 18 of 27 (67%), 
while 7 (26%) had diffuse cerebral oedema. CSF pleocytosis with lymphocytic predominance 
(mean 50 cells/μl) and elevated protein levels (mean 115.5 ± 67.5 mg %) were noted. Leptospira 
antibody was detected in serum of all, and 5 of 22 in CSF samples. Eight patients (26%) 
succumbed.Deep altered sensorium at presentation and raised CSF protein were two poor 
prognostic indicators. Pathological study of brain in five cases revealed encephalitic features and 
in addition immune mediated acute disseminated encephalomyelitis (ADEM) like pathology in 
two cases.Neuroleptospirosis should be considered in the differential diagnosis of 
neuroinfections associated with hepatorenal dysfunction, in endemic areas.On-going project: 
ICMR funded prospective case control study on Neuroleptospirosis. This present study aims to 
analyse the clinical features, treatment response and the factors which lead to variable case 
fatality rate among cases of Neuroleptospirosis and also to know whether suspected cases of viral 
meningoencephalitis is in fact Neuroleptospirosis. 
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8. Leptospira Research activities at TANUVAS, Chennai

Dr. T.M.A. Senthil Kumar,Professor, Department of Animal Biotechnology, Madras 
Veterinary College, Chennai, Tamil Nadu.

Leptospirosis is an anthropozoonosis of ubiquitousdistribution, caused by spirochaetes of 
the pathogenicLeptospira species. Leptospirosis affects awide range ofhostsincluding humans, 
domestic and wild animal species.Laboratory confirmation of leptospirosis is obtainedwhen 
either the pathogen is isolated or a positive 
serologicalresult is obtained. The microscopic 
agglutination test (MAT)is considered as the reference 
test for leptospirosis.As all the existing tests have 
advantages as well aslimitations, the development of new 
diagnostics assumesgreater significance since 
leptospirosis has become animportant public health 
problem in most countries of theworld with many 
outbreaks reported in the recent past. Proteins located on 
the leptospiral outer membrane areof the greatest interest, 
as outer membrane proteins(OMPs) are potentially exposed to the host immunesystem.
Recombinant antigens of these OMPs (LipL32, LipL41, LipL36, 
transmembraneprotein(OmpL1)havebeen produced and evaluated for sero-diagnosis of human 
and animal leptospirosis. Recombinant LipL32 antigen-based single serum dilution ELISA for
detection of canine leptospirosis. Latex agglutination test and Flow-through immunoassay have 
been developed for direct screening of leptospiral antibodies in humans by simple visual 
identification.Further, development of rapid flow-through-based dot-immunoassay forsero-
diagnosis ofleptospirosis in dogs.A simple dot-immunobindingassay was developed based on the 
flow-through principleutilizing the recombinant LipL41 (rLipL41) proteinexpressed in E.coli as
capture antigen.Evaluation of the cocktail recombinant antigens, LipL32and LipL41 for sero-
diagnosis ofcanine leptospirosis.Two immune-dominantrecombinant antigens LipL32 and 
LipL41 have beencombined and evaluated in IgG ELISA and Latex agglutinationtest for sero-
diagnosis of canine leptospirosis.The rapidity, simplicity and economicsof the LAT were found 
to fulfill the requirements ofa rapid screening test for leptospiral antibodies. Theadvantages of 
using the recombinantcocktail antigens usedin the diagnosis of canine leptospirosis include the 
rapidityand the quantity of antigen production, safe since it eliminatesthe preparation of whole 
cell antigenic extracts ofleptospires and also the stability of antigens.
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9. Leptospirosis situation in Animals-Maharashtra 
Dr. Sunil Lahane, Asst. Commissioner of Animal Husbandry, Western Regional Disease Diagnostic 
Laboratory, Pune, Maharashtra.

Western Regional Disease Diagnostic Laboratory (WRDDL) is rendering disease 
diagnostic facility to 6 States under the Jurisdiction of this laboratory which includes 
Maharashtra, Gujarat, Madhya Pradesh, Chhattisgarh, Goa, Diu Daman & Dadra Nagar 
Haveli.Most importantly testing for Sexually Transmitted Diseases such as Tuberculosis, Johns 
Disease, Brucellosis,Infectious Bovine Rhinotrachitis, 
Trichomoniasis and Campylobacter is carried out 
regularly in the jurisdiction including Semen Stations 
.Objectives of Regional Disease Diagnostic Laboratory 
(Western Zone). Collection of biological material from 
outbreaks • The RDDL to be designated will serve as a 
Regional Referral Laboratory (RRL) for economically 
important livestock diseases (bacterial, viral, parasitic) 
by providing diagnostic services (both primary and 
confirmatory) to the states of the region. • The RDDL will maintain a data bank on the 
epidemiology of the economically important diseases of the region and it will be circulated to all 
the states on a periodic basis. • The RDDL will maintain a repository of virus; bacteria and 
parasitic agents isolated and make available a portion of the same for the national repository to 
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be maintained at the National reference laboratory. The RDDL will follow the approved 
technique and standard reagents for generation of the diagnostic results. It will also maintain and 
monitor the standard of the test system followed by the state diagnostic laboratory. The RDDL 
will also train scientists / officers from the state diagnostic laboratories in the state of art 
technology and help in transfer of technology to the state diagnostic laboratories. In addition 
they will provide consultancy and expert services to the states of the region for speedy and 
accurate diagnosis of animal diseases. Testing of animals for screening of livestock and poultry 
diseases of National importance like Tuberculosis, Johns Disease, Brucellosis, Salmonellosis etc.
for systemic control of these diseases. A special surveillance program is to be initiated for BSE / 
Scrapie as per the directions and terms of Department of Animal Husbandry and Dairying, GOI. 
and provide the necessary information to the department.Structure and working of Disease 
Investigation Section, Pune. The Institute is headed by Joint Commissioner of A H (Group A). 
The deputy Commissioners, Assistant Commissioners, and Livestock Development officers are 
engaged for the work of Disease Diagnosis and research. Following Laboratories are working for 
the objectives mentioned above.1) Bacteriology Laboratory 2) Mycology Laboratory 3) 
Parasitological Laboratory 4) Toxicology Laboratory 5) Pathology Laboratory 6) Virology & 
Cell culture Laboratory 7) Poultry Disease Diagnosis Laboratory 8) Foot & Mouth Disease 
Diagnostic Laboratory 9) Cattle Disease Surveillance Laboratory 10) Cattle Disease Laboratory.
There are seven Regional Disease Investigation Laboratories, located at Chiplun, Kolhapur, 
Pune, Nasik, Aurangabad, Akola and Nagpur. These Laboratories are working at Regional Level 
for Diagnosis of Diseases, guidance of field officers etc. Veterinary Polyclinics are working at 
each district. Disease Diagnosis facilities are available with each polyclinic as District 
Laboratory.
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10.Leptospira Research activities at SVVS, Tirupati, Andhra Pradesh 
Dr. Raniprameela,Professor,State Disease Investigation Laboratory,Sri 
VenkateswaraVeterinary University, Tirupati, Andhra Pradesh.

Leptospirosis is considered as the most wide spread zoonotic disease in the world. It 
affects humans and a wide variety of animals. The disease is 
common in cattle, buffaloes, sheep, goat, dog & equines. It 
isconsidered to be economic significance disease and cause 
economic losses to the farmers due to abortions, decreased milk 
production, mastitis, death of young adult due to haemolytic 
anaemia and reproductive failures. In humans, the disease ranges 
from sub-clinical infection to severe syndromes of multi organ 
infection with high mortality. It is caused by a pathogenic 
spirochaete of the genus Leptospira belongs to the family 
Leptospiraceae of the order Spirochaetales. Worldwide in distribution and has been reported 
from USA, UK, Australia, New - Zealand, USSR, Europe, Asia, Germany, Spain, Portugal, 
including India. From India Uttar - Pradesh, Uttaranchal, West Bengal, Haryana, Andaman, 
Orissa, Tamil Nadu, Karnataka, Kerala, Including Andhra Pradesh &Telangana.The 
Seroepidemiological study was conducted using MAT on  2,705 serum samples collected from 
apparently healthy cattle, sheep, goat, dogs & pigs revealed 16.67%(451 Positives). Similarly, 
34.15 % of sero positivity (207 Positives) recorded from clinically suspected cases of cattle, 
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sheep, pigs, dogs & Humans (606 Serum samples). In wild animals a total of 64 serum samples 
collected from clinically suspected cases of Jackals, Hyenas, Deer, Leopard, Lion, Tiger & 
Elephants revealed sero positivity of 34.37 %   (22 Positives).A total of 17 Leptospira isolates 
were recovered from animals, rats, rice field water and humans. L.hardjo, L.pomonacommonly
circulating serovars and L.inadaii, L.naguchiirarely occurring serovars and a new genome 
species Leptonema were isolated and characterized first time from Andhra Pradesh. A Trivalent 
Inactivated Vaccine against Leptospirosis using commonly circulating serovars namely 
L.grippotyphosa, L.hardjo&L.autumnalis was prepared, standardized and immune response was 
evaluated in rabbits. Further initiated the research work on “Development of Novel Vaccine 
against Pathogenic Leptospira” through pangenomic reverse vaccinology and it is under 
progress.
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11.Leptospira Research activities at ICAR-Indian Veterinary Research Institute, UP 
Dr. Sabarinath,Scientist,IVRI Deemed University,Izatnagar, Bareilly, Uttar Pradesh. 

In IVRI, recombinant Leptospira Immunoglobulin like protein B (rLigB) based 
diagnostic tests such as ELISA, Latex Agglutination 
Test (LAT) and Dipstick assay have been developed. 
A total of 1135 serum samples (Dog n=423, Pig 
n=372, Human n=340) were collected. All the serum 
samples were tested using MAT as well as by rLigB 
based ELISA, LAT and Dipstick assay. The overall 
seroprevalence of leptospirosis in dogs was 28.6%, 
31.44%, 24.58% and 22.69% as detected by MAT, 
rLigB based ELISA, LAT and Dipstick test, 
respectively whereas in pigs it was found to be 
26.07%, 28.22%, 24.45% and 22.31% respectively by foresaid methods. In human beings, 
22.94%, 27.64%, 19.41% and 18.82% human sera showed seropositivity by foresaid methods. 
The predominant serovar reported in the study was Icterohaemmorhagiae and its prevalence in 
seropositive cases was found to be 35.41%, 36.54%, 53.40% in dogs, pigs and human, 
respectively. In this study it was observed that almost identical serovars were reported from 
livestock, pet animals and high risk humans which were ample proof to confirm the 
anthropozoonotic potential of leptospirosis. In case of dogs, breed, dog’s access to rodent 
infested garbage den and vaccination status were regarded as risk factors (P<0.001) for 
contracting leptospirosis. Non-descript feral pigs belonging to rural areas are more prone to 
contracting leptospirosis (P<0.001). In humans, it was found by calculating odds ratio that 
humans belonging to rural, monsoon affected areas who utilize public bathing places and having 
contact with animals are nearly two times more prone to contracting leptospirosis than general 
population.The potential ofrLigB protein based LAT as a DIVA strategy tool was evaluated
using 54 MAT +ve vaccinated sera received from Polyclinic, IVRI. The fact that 46 out of 54 
canine sera did not show any agglutination for rLigB protein based LAT is ample proof that 
rLigB protein based LAT holds promise as a DIVA strategy tool. The 8 sera which tested 
positive by rLigB protein based LAT might have occurred due to natural infection following 
vaccination. IVRI has developed a Loop-mediated isothermal amplification (LAMP) assay 
utilizing a novel set of primers targeting LigB gene for rapid and visual detection of pathogenic 
Leptospira in urine samples. Pre-addition of dyes such as Hydroxyl napthol blue (HNB), SYBR 
GREEN I and calcein were done to record test results. Analytical sensitivity of LAMP was as 
few as 1 X 101leptospiral organisms in spiked urine samples from cattle and dog. The diagnostic 
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specificity of LAMP was 100% when compared to SYBR green qPCR for detection of 
Leptospira in urine samples. LeptospirabiflexaserovarPatoc, a non-pathogenic Leptospira 
species, and eight non-Leptospira species included in the study showed a negative reaction on 
LigB-LAMP.IVRI has played a pivotal role in providing diagnostic services pertaining to 
leptospirosis to zoological parks located in various parts of India. A total of 76 sloth bear sera 
samples (56 sera from Wild life rescue park, Agra and 20 sera from Bannerghatta, Karnataka) 
were screened for leptospirosis by MAT. 32 sera samples tested positive for various serovars of 
leptospira. Pyrogenes and Icterohaemorrhagiae were the predominant serovar reported from 
Wild life Rescue Park, Agra and Bannerghatta respectively. Leptospirosis has also been reported 
from M.C. Zoological Park, Chhatbir, Punjab and Jodhpur Zoo, Rajasthan were wild feline sera 
tested positive by both MAT and rLigB based LAT. Icterohaemorrhagiae was present in all the 
positive sera samples in M.C. Zoological Park while Icterohaemorrhagiae as well as Pomona, 
Grippotyphosa, Javanica and Australis were implicated in Jodhpur Zoo. The feeding of buffalo 
carcass without removing offals such as Kidneys, reproductive organs seem to be responsible for 
the disease outbreak in Jodhpur Zoo while rodent infestation seem to be the prime reason for the 
disease occurrence in M.C. Zoological Park.
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12.Leptospira Research activities at IIT, Guwahati, Assam 
Dr.Manish Kumar,Associate Professor,Dept. of Biosciences and Bioengineering, Indian 
Institute of Technology(IIT), Guwahati, Assam.

Our laboratory group is involved in studying novel outer membrane proteins of pathogenic 
Leptospira to extend list of new diagnostics and vaccine 
candidate for Leptospirosis. One of the approaches of 
finding new candidates is to employ diverse host factors 
like catecholamine hormone, osmotic pressure or 
temperature and evaluate selective membrane transcripts of 
Leptospira under in vitro condition by real-time reverse 
transcription-PCR(qRT-PCR) technique. In this regard, one 
of the projects aims at understanding modulation of gene 
transcription in Leptospira interroganson exposure to 
catecholamines under in vitro condition. We analyze 
selective transcripts of outer membrane proteins (OMPs) of L.interrogans Copenhageni in response to 
Epinephrine/Norepinephrine and its antagonist propranolol (PO). We anticipate that this approach will 
facilitate the identification of OMPs responding to host chemical signals with the potential to serve as 
virulence factors, new serodiagnostic antigens, and vaccine candidates. Currently, using this approach we 
have developed two different diagnostic antigen that has 90-100 % specificity and sensitivity to detect 
Leptospirosis.In another approach we are investigating role of CRISPR-Cas (Clustered Regularly 
Interspaced Short Palindromic Repeats–CRISPR associated sequence proteins), a genetically encoded 
RNA-mediated adaptive defence system in Leptospira interrogans. It is a known fact that genetic 
manipulation of L. interrogans to study its pathogenesis is still under infancy despite the availability of 
advanced techniques for other spirochetes. With the recent advancement of genetic manipulation using 
CRISPR-Cas system, one can device this as a tool to study virulent gene using reverse genetics approach 
in Leptospira too. Therefore, study of biochemical activities on diverse CRISPR-Cas proteins may prove 
vital in molecular biology similar to DNA restriction enzymes that have revolutionized cloning and DNA 
manipulation. Based on the CRISPR finder program, L. interrogans Copenhageni have a cas operon in 
close proximity to CRISPR locus. These cas operon has an arrangement typical to type I-B that has been 
pre-defined.We have recently shown in Leptospira using bioinformatics and transcription analysis to 
possess CRISPR-Cas subtype I-B system where cas4, cas1, cas2 and cas6, cas3, cas8, cas7, cas5 are 
clustered together in two independent operons. We are in process to understand why genetic manipulation 
of pathogenic form of Leptospira is difficult in comparison to saprophytic forms.
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13.Leptospira Research activities at ICAR-NIVEDI, Bengaluru
Dr. V. Balamurugan, Principal Scientist, ICAR-NIVEDI, Bengaluru. Karnataka 

ICAR-NIVEDI is a pioneer research institute in the Leptospirosisofanimalssince 
inception 1987.The laboratory has made a mark for its 
technical expertise in the field in veterinary fraternities 
in the country. The main focus of the research area 
include epidemiological study, prevalence of 
leptospirosis in livestock, development of effective 
need based diagnostic methods for surveillance; risk 
factors identification, assessment and impact of 
leptospirosis in livestock and humans,Imparting 
laboratory capacity building program or “hands-on” 
training to the research scholars, or research / medical 
officers /personnel in the leptospira research area. Institute has all the facilities required for 
conducting basic, applied and molecular research work on Leptospira. These include, dark field 
microscopic examination, microscopic agglutination test, isolation and maintenance of reference
leptospira serovars,molecular diagnostic PCR techniques,typing of leptospiral isolates to species 
level by molecular based approaches, providing leptospirosis diagnostic services to the livestock 
farmers, Veterinarians as well as Medical doctors.  Surveillance /prevalence of leptospirosis 
study in livestock in endemic states of India using Serum repository facility of institute. Institute 
is having a National livestock serum repository (NLSR) with sera of all the livestock species 
from different parts of the country, which have been screened for economically important 
livestock diseases in the country.The research activities in leptospirosis since inception has led to 
development or formulation of a new user friendly, sensitive simple leptospira staining 
technique for diagnosis of leptospirosis (Leptospria Staining kit), commercially available kit and 
are being used widely in the country. Development of transport medium for sending the field 
materials to laboratory. Recording of the Leptospira abortions in bovines and other animal 
species. Isolation of Leptospira spp. from hosts. First isolation of L. inadaifrom rodent reservoir 
hosts and a rabbit and also from two fatal human cases.Base line information about the 
distribution and prevalence of serogroup specific antibodies in endemic states of India. Scientists 
of the Institute are delivering lectures on epidemiology and diagnosis of leptospirosis in the 
Veterinary College, National and International seminars and Institute training courses,
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etc.,Institute scientists are guiding M.V.Sc and Ph.D scholars on the topics related to Leptospira 
research with major emphasis on the diagnosis.Future area of the research include,Identification 
of risk factors for occurrence of leptospirosis in bovine, analysis of economic burden of 
leptospirosis on human health- DALY’S,  production, welfare loss, averting behaviour and 
control cost, impact on production parameters in animals, Knowledge, Attitude and Behaviour of 
at-risk human groups (KAP studies),Spatial analysis and landscape epidemiology of 
leptospirosis ie., Mapping of human leptospira outbreaks and seroprevalence analysis of 
leptospirosis in livestock using SoftwareQGIS, Epi info, etc., At present NIVEDI, has two 
externally funded project on leptospirosis research;  ICMR project on development of 
recombinant antigen based diagnostics for bovine and human diagnosis and another one on sero-
prevalence and risk factor analysis study of bovine leptospirosis by ICAR. Details of the 
research work done at ICAR-NIVEDI will be discussed during deliberation.
Please find the detailed information as given below:
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14.Leptospira Research activities at MCVR, Manipal University, Karnataka
Dr. G. Arun Kumar,Professor& Head,MCVR, Manipal University, Manipal. 

The AFI Surveillance project being conducted by the Manipal Centre for Virus Research 
(MCVR), Manipal University under the Global Health Security Agenda (GHSA) has been 
implemented in 33 Sentinel hospitals distributed across 10 states of India including Karnataka, 
Kerala, Assam, Goa, Gujarat, Maharashtra, Jharkhand, Tripura, Tamil Nadu and Odisha in close 
coordination and collaboration with the respective state health services.A total of 29952 cases 
have been recruited from the different sentinel sites during the period of June 2014- September 
2017; out of which we were able to provide a definitive diagnosis in 13179 (44%) cases. Six 
pathogens account for 79% of the diagnosis including Influenza (38%), Dengue (17%), Malaria 
(10%), Kyasanur Forest Disease (5%), scrub typhus (5%), leptospirosis (4%) and others (21%). 
The tests and assays used by MCVR in leptospirosis diagnostics include Leptospira IgM ELISA 
(Panbio), Leptospira Uniplex Real Time PCR (CDC protocol) and Microscopic Agglutination 
Test (MAT). Out of 510 lab confirmed leptospirosis cases, 495 (97%) were diagnosed by 
Leptospira IgM alone, while 13(3%) were diagnosed by Leptospira PCR. The Prevalent 
Leptospira serovars identified at MCVR based on MAT include L. georgia, L. bratislava, 
L.canicola and L. wolffi. Poor sensitivity for PCR after 3 days from onset of illness is a 
challenge in leptospirosis diagnostics. While performing MAT the availability of acute and 
convalescent samplesis a major constraint.An integrated one health approach would be the ideal 
way forward for leptospirosis research and diagnostics in India.
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BrainstormingSession

Session was chaired by Dr. Parimal Roy, Director, ICAR-NIVEDI, Bengaluru, and Dr.
Daniel L. Garcia, Senior Laboratory Advisor, Division of Global Health Protection,CDC-
India, New Delhi.

Deliberations and Brainstorming by different experts and resource persons 
on Identifying collaborative research issues and preparing roadmap for control of 
leptospirosis under one health approach has been taken place.

Recommendations

• Leptospirosis is endemic throughout the country and to understand entire status and plan 
for a road map, inter sectoral participation for surveillance is of paramount importance. 
The importance of capacity building among various stake holders was also stressed. 

• The need for working together in leptospirosis to understand and control the disease in 
the country was discussed in the meeting. Further geographic genomics, pathogenomics
and pharmacogenomics studies for understanding the leptospirosis epidemiology and 
control were stressed. 

• The meeting highlighted the importance of surveillance and capacity building and ICAR-
NIVEDI was identified to collaborate in all the aspects as a lead centre for animal 
surveillance and RMRC, Port Blair for human surveillance.

• During the meeting, the need for uniform and quality diagnosis and availability of 
diagnostics at various centres was felt by various stake holders.

• Handling of human samples at veterinary institutes and their ethical modality were 
discussed and it was recommended to write to heads of ICAR and ICMR to seek 
permission and approval for the same.
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Workshop on Laboratory Capacity building for leptospirosis (12th-15th Sep, 2017)

Hands-on training on different diagnostic techniques for diagnosis of leptospirosis jointly 
conducted by experts from ICAR-NIVEDI, Bengaluru, India and CDC, Atlanta, USA.

Workshop Training Presentations

Laboratory Biosafety: Principles and Practices
Dr. Jagadish Hiremath, Scientist cum Biosafety 
Officer, ICAR-NIVEDI, Bengaluru. 

Biosafety refers to all the measures to protect 
self, people around and environment against the 
biological risk posed by handling of various 
biohazards in laboratory conditions. Laboratory 
biosafety involves the containment principles, 
technologies and practices that are implemented to 
prevent unintentional exposure to pathogens and 
toxins, or their accidental release. Depend upon the 
nature of agent handled and risk group categorization, the containment requirements in the form 
of laboratory practices, safety equipment, facility design and laboratory biosafety levels for safe 
handling of the agent is developed. There are different levels of controls put in place to regulate 
the movement of materials and personnel in to and outside of the biosafety laboratories. The 
most important element of containment is strict adherence to standard microbiological practices 
and techniques. Persons working with infectious agents or potentially infected materials must be 
aware of potential hazards, and unless proficient in the practices and techniques required for 
handling such material safely, one should not indulge in to such works.
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Application of Real time PCR for diagnosis of Diseases
Dr.V.Balamurugan, Principal Scientist, ICAR-NIVEDI, Bengaluru
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Economic impact of leptospirosis in animals and human and KAP studies 
Dr. G. Govindaraj, Senior Scientist, ICAR-NIVEDI, Bengaluru. 

Leptospirosis is the most widespread zoonosis in the world and an important public 
health problem. Though the disease prevails throughout the world, high incidence has been 
recorded in tropical and sub-tropical regions where the climatic conditions highly favour the 
existence of leptospires. The Leptospira affect human and animals. Till date, research world over 
was focused mainly on the study of human leptospirosis because of the explicit disease 
manifestations in man. In animals, the disease escapes early attention of the veterinary clinician 
as the symptoms are invariably masked. In animals, the production losses are abortion, still 
berth, milk loss etc. It also acts as an indirect carrier for human transmission. In humans, the 
disease reduces household production and also incurs cost on public health regulation. The 
household cost includes, medical cost, productivity loss, pain and suffering etc., The public 
health sector cost includes disease surveillance cost, cost of investigating the outbreak and 
investment on control measures. Some cost are monetizable and some are non-monetizable in 
nature. Before implementing any public health programme for prevention or control or eradication, the 
Knowledge, Attitude and Practice (KAP) evaluation study is essential for knowing the base level of KAP 
across individual/groups. It will help the policy makers for designing better public health programme. 
KAP studies is also an important tool for ex-post assessment of any intervention programmes. 
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Application of GIS in understanding the Spatial Epidemiology of Leptospirosis in India
Dr. Md.Mudassar Chanda, Scientist, ICAR-NIVEDI.
A geographic information system (GIS) is a system designed to capture, store, 
manipulate,analyse, manage, and present all types of spatial or geographical data in a computer. 
GIS is a system of computer software, hardware and data, and the personnel to enter, 
manipulate, analyse the data.The hardware component of computer is on which a GIS operates. 
The software components of GIS rely on the underlying Database Management System 
(DBMS). The data is the most important component of GIS comprising of geographic features 
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and attribute data. There are two types of datastored in the database of GIS. The attribute data 
gives information about the data like for example the livestock population. The spatial feature 
gives the information about where the feature is located in spatial domain, for example 
Leptospirosis cases/outbreaks in different districts of India. Spatial data can be either stored in 
raster or a vector format. A raster data is a continuous surface and the attribute data has rows and 
columns of number with a Digital Value/Number (DN) for each cell. Units are usually 
represented as square grid cells that are uniform in size. The satellite images, aerial photography 
or scanned images can all be stored in raster format. The vector data are discrete features of 
spatial data and they can be of three different forms- points, lines and polygons. Vector data are 
stored as x and y coordinates or a series of x & y coordinates. The GIS can be very helpful in 
mapping spatial distribution of Leptospirosis in India. The GIS can help us to understand the 
spatial features of Leptospirosis cases/outbreaks revealing hidden patterns, trends etc., which 
may not be apparent in spreadsheets. The application of GIS is not only restricted to better 
visualization but can also be used for many other purposes -Field surveys, Mapping the point 
data and interpolation, Choropleth mapping, Overlaying disease data with other layers, 
Analysis of disease data.
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Annexure 1

List of Participants
International Organisations:

Dr.Renee L. Galloway, Bacterial Special Pathogens Branch,Division of HighConsequence 
Pathogens,Centers for Disease Control and Prevention, Atlanta, Georgia, United States of 
America.E-mail: zul0@cdc.gov.

Dr.Daniel L Garcia, Senior Lab Advisor,
Division of Global Health Protection, Centers for Disease Control and Prevention, New 
Delhi,India. E-mail: int7@cdc.gov

Dr, Mohan Papanna,Public Health Specialist (One Health)
Global Disease Detection Regional Centre,Centers for Disease Control 
andPrevention, New Delhi.Mobile:  8826020478;E-mail:moi1@cdc.gov .

Dr. Rekha Jain, Senior Consultant,
Laboratory Strengthening Unit,American Society for Microbiology, India. E-mail: 
drrekhaj@gmail.com

Government of India, NCDC:

Dr. Naveen Gupta, Joint Director,and HOD (Zoonosis), NCDC, New Delhi, India
Mobile : 9818771770; E-mail: nicdnaveen@gmail.com

Dr. Simmi, Deputy Director (Zoonosis), NCDC, New Delhi. Mobile: 9560447932  
E-mail: Rupana.simmi@gmail.com

Government of India, ICMR:

Dr. P. Vijayachari, Director,RMRC, Port Blair, A & N Islands, India.Mobile : 9932083226;
E-mail: Directorrmrc@gmail.com

Government of India:

Dr. Ravi Kumar,Senior Regional Director, Regional Office for Health and FW, 
Govt of India. Bangalore.E-mail :ravi1706@gmail.com

Government of India, ICAR:

Dr. Parimal Roy, Director, ICAR-NIVEDI, Bengaluru, Karnataka. Mobile : 9884472767   
E-mail:Director.nivedi@icar.gov.in



Page |   106 Proceedings of Stakeholders meeting and Workshop on Laboratory capacity building for Leptospirosis

. 

 

Dr. V. Balamurugan, Principal Scientist,ICAR-NIVEDI, Bengaluru ,Karnataka. 
Mobile:9481807438. E-mail: balavirol@gmail.com

Dr. Sabarinath, Scientist,ICAR- IVRI, Deemed University, Izatnagar, Bareilly, Uttar 
Pradesh.Mobile: 9760606458: E-mail: drsabari143ivri@gmail.com

Dr.G.Govindaraj,Senior Scientist,ICAR-NIVEDI,Bengaluru,Karnataka. Mobile: 
9035713879E-mail: mggraj74@gmail.com

Dr.M.Nagalingam,Scientist, ICAR-NIVEDI,  Bengaluru, Karnataka.Mobile :09591239319.
E-mail: nagar74@gmail.com

Dr.G.B.Manjunatha Reddy, ICAR-NIVEDI,Bengaluru ,Karnataka.Mobile :8971192103. 
Email :gbmpatho@gmail.com

Dr. R.Sridevi,Scientist, ICAR-NIVEDI, Bengaluru ,Karnataka.Mobile :9480407441.E-mail : 
sriderajang@gmail.com 

Medical, Veterinary and Animal Science,Technology Universities:

Dr. Neeta Khandelwal, Professor & Head,Department of Microbiology, Government 
Medical College, Surat, Gujarat.Mobile: 9925276950. E-mail: neetashokk@gmail.com

Dr. Nagarathna S, Professor,Department of Neuromicrobiology, NIMHANS, Bengaluru, 
Karnataka.Mobile: 9945283129. E-mail: nagarathnachandrashekar@gmail.com

Dr. T.M.A. Senthil Kumar, Professor, Department of Animal Biotechnology, Madras 
Veterinary College, Chennai, Tamil Nadu. Mobile: 9445429353. E-mail:
tmaskumar@yahoo.com

Dr. Raniprameela, Professor, State Disease Investigation Laboratory, Sri Venkateswara 
Veterinary University, Tirupati. Andhra Pradsh. Mobile: 7995008928. E-mail: 
raniprameela.dr@gmail.com

Dr. Manish Kumar, Associate Professor, Department of Biosciences and 
Bioengineering,IIT, Guwahati.Mobile: 7896003715. E-mail:mkumar1@iitg.ernet.in

State Government:

Dr. DinkarRawal, Deputy Director (Epidemic), Commissionerate of Health,M.S. and M.E. 
Gandhinagar, Gujarat.Mobile: 99099 66905. E-mail: dr.dinkar@outlook.com

Dr. Avijit Roy,Joint Secretary,IDSP,Andaman & Nicobar Islands.E-mail:
Idspand3nic@gmail.com

Dr. Ramachandra Bairy, State Surveillance Officer, Bengaluru,Karnataka. Mobile:
9449843418. Email:  ssuidspbangalore@gmail.com
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Dr. Sunil Lahane, Asst. Commissioner of Animal Husbandry, Western Regional Disease 
Diagnostic Laboratory, Pune, Maharashtra. Mobile : 8275319465. E-mail 
:shree.sunil2@gmail.com

List of Participants-Trainees

Workshop on Laboratory Capacity Building for Leptospirosis

1. Mrs. AnilaRajendran, Laboratory Technician, NCDC, New Delhi.

2. Mr. Chandan Singh, Laboratory Technician, NCDC, New Delhi.

3. Mr. Aman Prakash, Research Scholar, Department of Biosciences and Bioengineering, 
IIT, Guwahati.

4. Mrs. SayaniMaji, Senior Research Fellow, Department of Neuromicrobiology, 
NIMHANS, Bengaluru, Karnataka.

5. Ms. Anjana K, Research Assistant, MCVR, Manipal University, Manipal, Karnataka.

6. Dr.  Karikalan, Scientist, ICAR-IVRI, Izatnagar, Bareilly,Uttar Pradesh.

7. Ms. SowjanyaKumari, Senior Research Fellow, ICAR-NIVEDI, Bengaluru.

8. Mrs. LinshaLakshmanan, Lab Assistant, ICAR-NIVEDI, Bengaluru. 

9. Mrs. ParulbenrameshchandraNaik, Senior Laboratory Technician, Department of 
Microbiology,Govt. Medical College, Surat, Gujarat.

10. Mrs Prameela Microbiologist, State Surveillance Unit, Bengaluru,Karnataka.

11. Dr. Neeta Khandelwal, Professor& Head, Department of Microbiology, Government 
Medical College, Surat, Gujarat. 

12. Dr. Sunil Lahane, Asst. Commissioner of Animal Husbandry, Western Regional Disease 
Diagnostic Laboratory, Pune, Maharashtra.

13. Dr. Nagarathna S, Professor, Dept. of Neuromicrobiology, NIMHANS, Bengaluru, 
Karnataka.

14. Mr. Dominic Xavier Mani.A,Senior Laboratory Technician,NIMHANS,Karnataka.

15. Dr.Manga Devi.N,Teaching Assistant,SLDL,SVVU,Tirupathi, Andhra Pradesh.

16. Mrs.Anusha Alamuri, Senior Research Fellow, ICAR-NIVEDI, Bengaluru.

17. Mrs.ShilpaShiju, Microbiologist, State Surveillance Unit, Bengaluru,Karnataka.
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