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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 1% 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 25™ 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 9™January,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, Ileading 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.

Acknowledgement

The constant support, encouragement and financial assistance benevolently from Indian
Council of Agricultural Research, KrishiBhawan, New Delhi for ICAR-NIVEDI. Centers for
Disease Control and Prevention (CDC), Atlanta, USA and American Society for Microbiology
(ASM) for sponsoring capacity building programme on “Leptospirosis” usingGlobal Health
Security Funds (GHSF)and providing opportunity to ICAR-NIVEDI for conducting such a
workshop and stakeholder meeting in the field of “Leptospoirosis”are gratefully acknowledged.

Proceedings of Stakeholders meeting and Workshop on Laboratory capacity building for Leptospirosis Page| 5




Page| 6 Proceedings of Stakeholders meeting and Workshop on Laboratory capacity building for Leptospirosis




Contents

Preface
Executive Summary and Recommendations
Proceedings

Inaugural Session

ICAR Song

Lighting of Lamp by Dignitaries

Welcome Address:Dr.V.Balamurugan, ICAR-NIVEDI, Bengaluru
Opening Remarks:Dr. Parimal Roy, ICAR-NIVEDI, Bengaluru
Special Remarks:Dr. Renee L. Galloway, CDC-Atlanta, USA
Special Remarks:Dr. Daniel L. Garcia, CDC-India, New Delhi
Special Address:Dr. Naveen Gupta, NCDC, New Delhi

Release of Laboratory Training Manual and CD by Dignitaries
Presidential Address:Dr. P. Vijayachari, RMRC (ICMR),Port Blair
Vote of Thanks: Dr.G.Govindaraj, ICAR- NIVEDI, Bengaluru

Day 1: 11.09.2017

Registration ofDelegates: 8.30-10.00 AM

Stakeholder Meeting: 11.15- 4.45 PM

Technical Session Chaired by Dr. Naveen Gupta, Joint Director, NCDC and HOD

(Zoonosis), New Delhi, India

Presentation by different experts on Leptospirosis

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

2. Overview of the National Program on Prevention and Control of Leptospirosis

Dr. Naveen Gupta,Joint Director, and HOD (Zoonosis), NCDC,New Delhi, India.

3. Leptospirosis situation in Karnataka

Dr. Ravi Kumar,Senior Regional Director,Regional Office for Health and Family

Welfare, Govt of India. Bangalore.

4. Leptospirosis situation in Gujarat

Dr. DinkarRawal, Deputy Director (Epidemic),Commissionerate of Health, M.S. and

M.E. Gandhinagar, Gujarat

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

Page | 7




5. Leptospirosis situation in Andaman and Nicobar Island
Dr. Avijit Roy, Joint Secretary, Integrated Disease Surveillance Programme, Andaman

& Nicobar Islands

6. Leptospira Research activities at Government Medical College Surat, Gujarat
Dr. Neeta Khandelwal, Department of Microbiology, Government Medical College
Surat, Gujarat.

7. Leptospira Research activities at NIMHANS, Bengaluru
Dr. Nagarathna S,Department of Neuromicrobiology, NIMHANS, Bangalore.

8. Leptospira Research activities at TANUVAS, Chennai
Dr. T.M.A. Senthil Kumar,Department of Animal Biotechnology, Madras Veterinary
College,Chennai, Tamil Nadu.

9. Leptospirosis situation in Maharashtra
Dr. Sunil Lahane, Assistant Commissioner of Animal Husbandry,Western Regional
Disease Diagnostic Laboratory, Pune, Maharashtra

10. Leptospira Research activities at SVVS, Tirupati
Dr. Raniprameela,State Disease Investigation Laboratory,Sri Venkateswara Veterinary
University, Tirupati, Andhra Pradesh.

11. Leptospira Research activities at ICAR-Indian Veterinary Research Institute
Dr. Sabarinath,Scientist, [IVRI Deemed University, [zatnagar, Bareilly,Uttar Pradesh.

12. Leptospira Research activities at IIT, Guwahati, Assam
Dr.Manish Kumar,Department of Biosciences and Bioengineering, IIT, Guwahati,
Assam.

13. Leptospira Research activities at ICAR-NIVEDI, Bengaluru
Dr. V. Balamurugan, ICAR-NIVEDI, Bengaluru. Karnataka.

14. Leptospira Research activities at MCVR, Manipal University
Dr. G. Arun Kumar,MCVR, Manipal University, Manipal, Karnataka

BrainstormingSession: 4.45-6.00 PM

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

Workshop on Laboratory Capacity building for leptospirosis(12™-15™ 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.

Page | 8 Proceedings of Stakeholders meeting and Workshop on Laboratory capacity building for Leptospirosis




Day 2: 12.09.2017

Glimpse of NIVEDI, Overview of the course and Pre-training evaluation.

Laboratory Biosafety: Principles and Practices. BSL 2+ visit.
Preparation of culture media (EMJH); Culturing, and examination of Leptospira.
Maintenance of culture in liquid and semi-solid media.

Dark field examination and staining of leptospira

Lol o ok ol o

Day 3: 13.09.2017
Live leptospira culture antigen preparation for MAT.
Screening of the human and animals serum samples for leptospira antibodies by MAT

Diagnosis of human and animal leptospirosis by SYBR green RT-PCR.
Sero-screening of the samples by MAT

-+

Day 4: 14.09.2017

# Molecular diagnosis: Extraction of DNA from Leptospira cultural or clinical samples
(Blood/Plasma/ serum/urine).
= Diagnosis of leptospirosis by PCR techniques, duplex/multiplex PCR, etc.,

< Diagnosis of human leptospirosis by human IgM based ELISA (Pan Bio kit)/ Lateral
flow assay (LFA) /Latex agglutination test (LAT)

Day 5: 15.09.2017

Economic impact of leptospirosis in animals and human and KAP studies
Application of GIS in understanding the Spatial Epidemiology of Leptospirosis
Discussion with Participants, Post-training evaluation and Feedback
Valedictory and Certificate Distribution

Lol o o

Annexure 1 List of Participants

Annexure 2 Photographs of Stakeholders meeting and Workshop

Prepared and Edited by: Dr.V.Balamurugan, Dr. R.Sridevi, Dr. G. Govindaraj, Dr. G.B.
ManjunathaReddy and Dr. M. Nagalingam

Year of Publication: September 2017

Published by: Director, ICAR-NIVEDI, Bengaluru

Sponsors

American Society for Microbiology (ASM) and Centers for Disease Control and Prevention (CDC)

Proceedings of Stakeholders meeting and Workshop on Laboratory capacity building for Leptospirosis Page| 9




Page| 10 Proceedings of Stakeholders meeting and Workshop on Laboratory capacity building for Leptospirosis




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 11" to 15™ 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 11" to 15" 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

e 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.

g | ICAR [NIVEDI| A
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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 4
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 I
problem.This workshop and additional activities
comprising partnership with India on Global Health
Security, CDC is supporting NCDC and NIVEDI
leptospirosis, using a One Health.This workshop will be J
useful for all the participants from both the human e |
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.

tobuild capacity for laboratory based leptospirosis
surveillance within the national surveillance network of
Special Remarks:Dr. Daniel L. Garcia, Senior Lab Advisor, Division of Global

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 . & L o
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

Health Protection, CDC-India, New Delhi. .
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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
NCDQC, 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-

e Strengthening of diagnostics laboratories for early

diagnosis

e Strengthening of patient management facilities

¢ Trained manpower development,

e Strengthening of inter sectoral coordination

e 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. S5)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.

Ecosystem interface
Inter sectoral coordinatiom
Control of leptospirosis

=l

P Wijaynchard

THAMKS
Collaborators, Research and Clinical counterparis

DHS
ZS1 & AH
WHO

Srcholars and scientists , BRMMPBC

FCME - Regional Medical Research Centre Dr. G. Gongal , WHO , SEARD

WHD Corl lisbseniingg Camire Tor digesels | rafsrencs and ressarch in leplospirosis
Fosrt Bliir

— : : !
Leptospirosis - a direct bacterial zoonoses
= Pulti ongan injury , werity of syndromes - case fatality
Theme ~ [Epidemic potential, atypical presemtations
= Seasonal variation ,post Monsoon UPsSUrge

*Geographic genomics of leptospires
*Leptospiral biofilms
*WVeterinary public health

7 Caused by diverse serovars of L. Inferrogans senmlsto
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& Difficult to diagnose dinically & lack of diagnostic
accuracy

# Complex dissemination and transmission dynamics

# Mot easy to eliminate or eradicate
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Biofilms
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Besistant to physical stress such as temperature, pH, UV radistion and
alkso o antibiotics.
Seen on various surfaces such as the walls of sewage canals, paddy
fields and warber bodies.
Serve as a source of infection and probably, this unravels the mystery
of the transmission dynamics of urban lephospimsis.
Sewage canals and wet rice fields, water bodies once contaminated may
remain infections for prolonged pericd
new paradigm in the environmental transmisgion models
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VETERINARY PUBLIC HEALTH
Animal - Fuman - Ecosystems Interfaces
THEME

“Lower Animals (proportion) at a point of time are
susceptible to various microbes but these microorganism
may not be infective to Haman being .

< Virolent strains may not cause the disease among, Lower

Animals (proportion) N

Medical and veterinary ecology
Infinenys pandemic 1918 . Vil Etelopy of swine fu known mmch eaxfer

The ‘One Health® vision

Veterinary public health

Intersectoral coordination between public health,
veterinary medicine, agriculiure departments and
involvement of community

Collaborative mmltidisciplinary work on the
health of humans, animals, and ecosystems
reduces the risk of diseaszes at the interfaces
between them

This is referred to as the
\ “‘One Health® visiomn A,

The Food and Agriculture Organiration of the United
Nations (FAO), the World Organisation for Animal Health
(OIE), and the World Health Organization (WHO) forasing
on the ‘One Health vision'

Steps in promoting One Health Approach

Behaviour

. change

Five Critical Steps in establishing One
Health System
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Veterinary public health Thank you
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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-

e Strengthening of diagnostics laboratories for early
diagnosis

e Strengthening of patient management facilities

e Trained manpower development,

e Strengthening of inter sectoral coordination

e C(Create awareness in general community.
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Overview of Programme On
Prevention and Control of
Leptospirosis under
Xt five year plan (2012-17)

Dr Noveen Kumar Gupta, MD

MBBS , MD Medical Microbiology
Fellowship Infectious Diseases

Joint Director & Head , Zoonosis Division
National Centre For Disease Control, Delhi
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Justification of proposal

Leptospirosis is public health problam
Frequent outbreaks of Leptospirosis are being
reparted

Predominantly young adult males are affected
Disease is easily treatable

Mortality is preventable if detected and treated
early

The disease is preventable by judicious use of
chemoprophylaxis
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Pilot Project on Leptospirosis

Twe Year Pilet project on Control of Leptospirosis - Xlth Five Year Plan in
March, 2008.

* 4 districts of Gujarat i.e. Surat, Navsari and Valsad;
* 2 districts of Kerals i.e Kottayam and Allepey
* 2 districts of Tamil Nadu i_e_ Villupuram snd Thiruchirapailli.

Later expanded to two more states in2010 & 2011
# 2 districts of. Maharashtra [Ratnagiri& Thane}
* 2 districts of Karnataka [Mangalore &5himega) in 2010-2011.

Funds were allocated to the states —

* Strengthening of dingnostic facilities,

* Trained manpower,

* Strengthening intersector3al coordination and
* IEC mctivities
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Objective:

=  Reduction of morbidity and mortlity due to Leptospirosis

*  Area of implementation Endemic States:
# Mgzharashtra
" Gujarat
* Earnataka
= Tamil Nadu
= Eerala
# Andaman & Nicobar

Strategy:

a) Early detection of cases.

b} Strengthening of diagnostic facilities

c) Trained manpower — development

d) Strengthening of patient management facilities.

e] IEC activities

Activities at the Centre: Contd.___

{2} Treining

*  Training course for H Training of core trainers in early
detection and patient management

* Durstion - 1cay

* Funds H (o113

(3] Strengthening of Laboratory Diagnasis

* ldentification of the Laborztories

* Training of core trainers in Laboratory technigues
*  Duration : I day

" Funds : [e13

10

7
Activities at the Centre:
1) Wodal agemcy NODC, Delhi
= Strengthening:
b Mhedical . Ria 50,000,/
= DEC - Rs.10,406
= Funds - pretessiceal Service
Development of Guidelines for prevention and Control of Leptospinosis.
Expert group mestings:
" Experts : Phedical, Veterinary, Al husbandey, Agricuhune
> Duratien  : 1 day
» Fuss : DAz
9

Activities at the Centre: Contd....

() 1EC

Development of prototype |EC material

" Expert group meeting

" Expert H Medical, Veterinary, animal husbandry and

CHEB
*  Duration : 1day
* Funds H OAE and Advertisement & Publicity.
11
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Activities of implementing State
2 Signing of MOU
2 identification of Nodal Officer

3 Swrengthening for Early detection and management of patients

Tewinien
ldsrmomes of coae traaen. for kg A D

Gngunie vaining of resionl B EueTaSsl T by e Tainen
* Duwrstion : 1 cay each

* Funds : QAE

3 Ensuring proper infrastructure and logistics for patient management out

of their own funds.

12
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Activities of implement State Contd....
= smrengthening of laboratory diagnosis
P ldestification of cofe Iaimers 1o b traised ol NCOC in lebof sto el techi g
+ Training courses for further training in laboratory diagnosis by core
trainers
=  Duration B 2 days each
Funds : DAE
IEC:
Translation and Dissemination of the prototype [EC materizl in respective
sEtern.

®* Funds B Adwertisement & publicity.

Budget

[T
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Activities to be implemented as per

operational guidelines

» |dentification of District Focal Point.

= Identification of problem districts in the State and
diseases mapping.

Trainings on Diagnosis & Case Management of
Leptospirosis.

Strengthening Diagnostic facility.

Strengthening case management facility.

IEC Activities.

Strengthening Surveillance for Leptospirosis
Outbreak Reporting.

Measures for Prevention and control of Leptospirosis-
intersectoral coordination

+ Intersectoral co-ordination

+ Sensitization of other sectors viz. veterinary
and agriculture has resulted in establishment
of intersectoral coordination for prevention
and control of Leptospirosis

15
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Present Status:

» Funds have been released to program state Gujarat, Tamil Nadu,
¥erala, Karnataka, Maharashtra for the 2015-16.

= Meeting for sensitization of nodal officer and training of master
trainers for implementation of the program has been carried out at
NCDC.

= Guidelines for diagnosis case management prevention and control
of |leptospirosis have been published and uploaded on NCDC
website

= Draft Operational Guidelines for the program circulated to the State
Nodal Officers.

= Prototype |EC material has been developed for distribution to
states.

= Mass media campaign through news paper advertisement carried
out in 2015-16.

Issues

« GlAreleased in 2015-16 to all program states .
None of the State could utilize the funds in 2015-
15 therefore funds revalidated for utilization in
current FY.

= State of Gujarat and Kerala and TN submitted
activity reports Gujarat Submitted UC { Nil
Utilization).

+ Andaman and nikobar island —GIA could not be
utilized as the funds Ercwl'ded under the single
Budget head “Salary” and as per SFC, GlA s
provided only for IEC and Trainings etc.

17
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SFC 2017-20 Thank you

* 5FC 12™ FYP- Rs 3.75 Crores

# Total budget proposed in 5FC 2017-20: Rs.2.68 crores

* 2 more UTs D& NH and Daman & Diu proposed for
implementing program

* Activities —

* Trainings, |IEC, lab Strengthening Labs, Strengthening
Surveillance etc.

* Manpower proposed: One Consultant and One DEOQ at
NCDC.

* Institutional mechanism —needs to be redefined-
whether under NHM or not.

19 20

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.

e 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.

s it a problem in Karnataka ?

= It o mportant public heeith problemin Kamatahe
= Prowalent incomital and hilly aren
= Di'en under thagnosasd, undeT revy bed
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o o e Sem iy oy, Fever oo in o outewehs
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What is the trend of leptospirosis cases? Labs conducting leptospirosis test:
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received.. Leptospirosis project in Shimoga:
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: z 1: f : + Funds received for training, kits, Lab supplies,
5 o : : 5 administrative ativities and IEC.
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: r 1 7 = * 137 samples were tested by ELISA and ROT.
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Trend of lepto cases in Shimoga district Manth wise Distribution of Lepto cases 2012 -
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Age and gender-wise distribution of Dakshina Kannada project
cases .
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The proposed activities for contnol of leptospirests in Karnatsks

“Early detsotion of capes: Eary debecfion of cases by dark fieid microscooy wi
by using dark ground microscope adopiers bo sdsing micosiopes.
=ESirengthening of Diagnocto laboratorss: Encugh number of Kz wil be
defection of l=picespinosts af ol the: 9 probieatic dsirids.

~Bencitzation of Medioal Offosrs and heatth workers: Medical ofosrs, heaith
and ASHA workers will be sensitzed) on leplzspinsis covering 15 tiuks In 2 disrics.
Berchyping and cequenoing. A colaboraton work with Souem Regioral D
Diagnosic Laboraiory (ERDOL] kb of instiuls of Animal Heaith & Veberinary

=EC: W rave 15 afected taiuks in 3 districes. [EC maleriais in S form of ieafiets,
banners, and hoardings il be prepared and disirbuled o all 15 ks,

=Animal lepiocpirocis curvellianos: Collaboration will be made Wit IAH B VE
animal leptospimsls sursdianos: inthe 15 human iepbospiress affeced Duks.
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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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7)
8)

9)

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.

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

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.
2.
3.

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

Further strengtheningof District Hospitals for Diagnosis and treatment in Leptospirosis prone
area including ventilator facility up to CHC level in affected Taluka.

Identification of right mix of IEC so as to facilitate early reporting of cases.

Ways to strengthen interdepartmental coordination.

Status of Leptospirosis:-

Year > | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
No of 621 575 225 611 919 157 308 90 41 55 34
Cases
No of 135 127 49 124 178 26 38 11 0 2 2
Deaths
CFR 2591 | 22.08 | 21.78 | 20.29 | 19.39 | 16.77 | 12.34 | 12.22 0 3.64 | 5.88
. . Leptospirosis Disease Dynamics
Prevention and Control P e
. . . = Remarkable zoonotic disease in
of Leptospirosis South Gujarat (Surat, Navsari,

. v . Valsad and Tapi districts) since
in Gujarat 1994.

Paoming, hgansmaa s
De. Diinkar Raval

MBES, DPH, MPH

Deputy Director- Epidemics

Commissionerate of Heslth, M5, and MLE. L inc] ——

Gandhinagar-Gujarat




Regional Profile (District wise] - 2017 Mortality & Morbidity Status of Leptospirosis
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Activity plan for Leptospirosis

Continue....
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Age & Sex wise distribution of

Cases and Deaths of Leptospirosis 2016
Lptospilvons Cases Yiind
o [ Make | Femike )
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Leptospiresis cases Duration between
onset and 1% Consultation -2016
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Month wise distribution of Leptospirosis cases Occupation wise D'Tohfglgggflgﬂﬁ of Leptospirosis
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Actions.....
+ Artive surveillance from mid- une
+ Survey of all fever cases (> 6 pears of agg) : iﬁ"ﬁ
- . . . * Wall Faintin,
+ Cap Donopeyeline along with antimalarial treatment., Nreviegny
+ 24 /7 vorrrol room &t District Panchayats and Regional Offie Surat + Banners,
+ Modular Training to Taluka Health Officers, Medical officers and paramedical * Famphiets,
st Module developed by experts from Medical colleges and Regional training - LeptoRath,
CENTET * Bhavai,
» Sensitization of ASHA and other fild staff by SATCOM TV scroll,
- Degutation of Experts &t remate CHCs during outbresk : E.dw:.l:gle:.
+ Sero survetllance in animal + Radio Bytes,
« TV talk shaw.
19 20
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Diagnostic Cards distributed to Para Medical Staff.

sy
W

Village Health, Sanitation and Nutrition committee

21 22

Actions

» Crisis Management Group meeting at state level

» Quarterly Interdepartmental meetings at state and regional level
= Timely procurement and distribution of Drugs

» Availability of legistics in the field by June

= Inj CP given at the time of referral to every suspected patients

- Case and Death andit by PAM Department

23 24

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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HEALTH INSTITUTIONS ACROSS A & N
ISLANDS

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.

LEPTOSPIROSIS IN
ANDAMAN AND NICOBAR
ISLANDS I

Dr Avijit Rloy

DDH/550

DIRECTORATE OF HEALTH SERVICES
ANDAMAN AND NICOBAR ISLANDS

SPECIALISTS / DOCTORS POSITION IN A E N I5LANDS ARE AS UNDER

S/Andama LILEL Micobar 5‘“"':;'0“ Regul; .:d.:En Contract v T
epular = Can
Ttem 2 District Andaman District Total Specinlists ) 11 1 1 ET
District Public Health o1 o1 o0
Peferral Hospital 01 o0 00 01 Specialists
— - Medical Officer 107 61 0z 14 30
District Hospital 0o 01 01 02
: Medical Officer 0e ) ) o oz
AYUSH Hospital o1 | o0 o0 o1 | {H 3
CHC 01 02 [ 04 Mazdical Officer (Ayur) 0z - - [ [
PHC 10 08 04 22 By 01 . 0
[Siddha)
u 05 00 oo 0s Medical Officer [Unani} 01 - = = 01
SEis 1 | Dental Surgeon 06 02 o1 [T S
Sub-cenme 38 H 40 122 In the island the major problem facing by people regarding he
* PHC Garacharma under LI Eracation to District Hospitsl South Andaman is lack of super specialist doctor. 36 positions out of 49 are vacant.
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Aerial View of Cellular Jail & G.B. Pant Hospital

-

Background

= The first report of leptospirosisin 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 haemuorrhagic fewer (called locally as Andaman
Haemorrhagic Fever ) in 19805

= Remained a mysterious disease till its leptospiral astiology
was revealed in 1993

- The common circulating serogoups in the recent years are
icterohasmorrhagiae, Grippotyphosa and Australis.

- 5o far no confirmed cases reported from the Nicobar 1sland.

GUITAR ISLAND

9 10

PREVENTIVE STEP TAKEN

= 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 1/Cs also send

sample to RMRC directly from inter islands sectors.

= Ewen the RMRAC is taking sample directly from patients if the patients
intend to get the sample tested at RMRC centres

LAND’S HELATH INDCATIORS

INDICATORS NATIONAL | A & NISLANDS |
Total population 1236344631 380581°
Literacy Rate T4.04%" 86.27%"
Birth Rate 21 4% 14.6%

Total Fertility Rate (TFR) 21 15

Sex Ratio ©43/1000 males® | 876/1000 males™ |

Child Sex Ratio ©18/1000 males” | 968/1000 males”

Tnfant Mortality Rate (IME) A0° 15.16/1000%#

Maternal Mortality Rate 178 53.90/Lakh*™*

(MR

Full Antenatal Care 18.8% 4g 5%

Instimsional Delivery 411%™ 06.5%
JFull Enmunization o= 83 5% |

Two separate clinical syndromes:

— one with hepato-renal invalvement and

— The other with lung injury associated with pulmonary
hasmorrhages.

— The terminal events in most patients presenting haemorrhagic
pneumonitis were massive haemorrhages into the tracheo-
bronchial tree resulting in acute respiratory distrass.

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 Morth
Islands however in recent days cases are spurted in Middle
andaman also.

south Andaman some sporadic cases are reported mostly in the
peri-urban area.

YEAR WISE LEPTOSPIROSIS CASES

YEAR NO OF Deaths
CASES*
2017t august) (0= 01
2016 255 | 03
2015 7 T1a7 | 00
2014 142 06

* Sounces © IDSF Portal and state report

* State ID5F 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 Or R.P. Hospital , Mayabunder for N2&M
Andaman District.

* Rapid test kits provided to all the endemic arsas of
Andaman islands Diagnocure for both g6 and Igh.

* 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 AN
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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.

Tests done for Leptospirosis in Microbiology
Department, GMC, Surat

* Rapid test- Kit: Leptocheck
* Leptospirosis Elisa- Kit: Pan-bio

Leptospirosis analysis and research at
Government Medical
College, Surat, Gujarat

Dr. Neeta Khandehaal

* Leptospirosis PCR:
*  Leptospirosis MAT:

We use B strains for human samples:
- Autuminalis
-Australis

MD [Microbiology] -Fyrogenes
Professor and Head -Pomona
Cepartment of Microbiclogy -Grippotyphosa
Government Medical College, Surat, Gujarat -Patoc-1
-Hebdomadis
-lcterochemorrhagica

Proceedings of Stakeholders meeting and Workshop on Laboratory capacity building for Leptospirosis Page | 41




Infrastructure:

Leptospirosis laboratory is located at 3™
floor, Department of Microbiology having total 8
rooms & common lobby like

1 DGI & MAT room

1 Culture room

1 Pre PCR room

1 Autoclave and washing room
1 PCR room

1 reporting room

1 In charge room

1 ELISA room

Equipments of Laboratory

Deep freeze: (-80°C): 1
Deep freeze: (-20°C): 1
Biosafety cabinets: 2
Centrifuge Spin column: 1
Centrifuge Digital: 1
Refrigerated Centrifugs : 3
PCR machine: 4

DGl microscope: 1
Autodave: 1

ELISA reader: 2

ELISA washer: 1

Bio safety cabinet: 4
Water bath- 2

|

Leptospirosis annual human sample load 2011-2017
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T- Total, P- Positive

Predominant strains 2011-2016-Human

Surat metralis mustralis mestralis mustralis,
mtumnals

mtumnals

musirslis  mustralis,
TR

suumnals mitumnals suturrals  sustrlis

s

Leptospirosis data 2016-Human

Wealsad mustralis,  mustralis mustralis mustralis mmee r———
fyrogEns
Tz sugralis,  susirslis,  sustralis,  susiralis mmee mustralis,
miumnals sutumnals  sutumnalcs sutumnais
6

(DIFFERENT LABORATORY DIAGNOSTIC TEST)
FROM 01-01-2016 to 28-12-2015

DISTRIC Rapid IgM ELISA MAT-1 FCR
™= Total | Positive | Totsl | Pesithea | To | Posithea Ta Pusitie

tal ‘tall &
—_ n 20 [ £ 30 15 L] o
e i o8 1 -] o [ 1 o
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Leptospirosis Analysis -2017

(DIFFERENT LABORATORY DIAGMOSTIC TEST)
FROM 01-01-2017 w0 02-00-2017

DETRTS Razid I ELEA MAT-1 FCR
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— ] : = ] H 34 iz &1 o]
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Leptospirosis data from 2011-2017-Animal

LEFTD
YEAR AMIMAL
AT LEFTO PCR

A 433 =

HH2 2333 1307

M3 ia07 1407

oo 1972 Bk

oy 3 =

BOLE 1910 =22
04T HN 090947 1600 -

TOTAL 5574 65143

Leptospirosis research activity

11

12

Leptospirosis research papers by Department of
Microbiclogy, GMC, Surat

= Tanvi B, Summaiya M, Parul P. Seroprevalence of leptospirosis |

in south gujarat region by evaluating the two rapid
commercial diagnostic kits against the mat test for detection
of antibodies to leptospira interrogans. National jouwrnal of
community medicine 2011;2(1):64-70.

= Tanvi P, 5angita BR, Summaiya M. To evaluate the different

rapid screening tests for diagnasis of leptospirosis_J of Clin
and Diog Res 2015;9(2):21-24.

= Tanwi B, Summaiya M. Seroprevalence of the cattle

leptospirosis in south Gujarat region of India. Journal of
Agriculture and Veteringry Science 2015;8(2)8-11.

Research papers cont..

= Tanvi P, Summaiya M. To identify the prevalence leptospira
serogroups in the cases from southern Gujarat region.
National Jeurnal of Laboratory Medicine 2016;5:34-38._

- 5L iya M, Tanvi P Polymerase chain Reaction: an
Impartant Tool for Early Diagnosis of Leptospirosis Cases.
Journal of Clinicel end Diegnastic Research, 2016 ;10{12):
D:COB-DC11.

= Summaiya M, Tanvi P. Epidemiological study on human, cattle
and redent leptospirosis in South Gujarat region of India. In
publication-Accepted in Annals of pathology and laboratory
medicine jowrnal.

13
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On going thesis on Leptospirosis

Comparative study for employing
Microscopic Agglutination Test using
patient Leptospira isolates with the

reference strains of Leptospira.

15

16

Objectives of the study

By comparing the results of Microscopic
Agglutination Test using the patient isolates
with the reference strains we come to know if
there is any new or different strain of
Leptaspira circulating in South Gujarat
because till now no such studies has been
done over this aspects.

Inclusion criteria

+ For comparison of the Microscopic
Agglutination Test using patient Leptospira
isolates with the reference strain of
Leptospira, samples whose lgm ELISA Serion-
virion titre 2100 units or IgM ELISA Panbio
titre 225 Panbio units were only included.

17

18

Methodology:

Samples from either New Civil Hospital or
from peripheral health centres that came to
the Department of Microbiclogy with proper
requisition were includad in the study and
processed further.

MAT was performed with both, the reference
strains of Leptospira (according to the
recommendation of WHO) as well as the
isolates form the population of South Gujarat.

Contd...

= 8reference strains and 32 isolated strains
were taken as antigens for performing MAT.

= The results of MAT obtained, were recorded.
= Analysis and results are under process.

19
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Leptospirosis data 2011-2017-Animal

Animal sample surveillance data 2016-2017 till now

DISTRICTS MAT FLR

21
Predominant strains in animal 2011-2016
pia mustralis, patoc
ook austeis, icterohemontazics
3 mustralis, patoc
pia Y sustralis, ptoc
ook
TOLE sushralis
23
Total healthy human samples received
« MNavsari: 64
« Valsad: 49
+ Tapi: 56
25
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TOTAL 1990 1600 = =0
22
Surveillance data
Leptospirosis
24
IlgM ELISA
* Panbio ELISA kit: routine kit
+ Cut off as per kit:
<9 panbio unit: Negative
9-11 panbio unit: Inderminate
=11 panbio unit: Positive
+ ROC analysis: To evaluate baseline cutoff
according to geographic location where
disease is endemic
26




Receiver Operating Characteristics
ROC

+ Compilation of total testing data of healthy
human, confirm positive and other disease
positives and decision on cutoff

27

Valsad

Best cut off value
14.5 panbio units

29

Microscopic agglutination test
(MAT)

Gold standard for diagnosis

Panel of leptospira strains are

pyrogen, australis, automonalis, Icterchemaorr

hagica, Grippotyphosa, Patoc, Pomona and

Hebda.

Titre =400 suggestive of infection or

+ Rising titre in paired sera is suggestive of
infection

« Cross reactions can occur

Ll

Ll

-

Navsari
Best cut off
value 14.5

panbio units

28

Tapi
Best cut off value 15.5
panbio units

30

31

Pyrogen: 0
Australis: 11
Automonalis: 1
Gripho: 0
Patoc: 1
Pomona: 2
Ictro: O
Hebdo: 1
Canicola: 0
Hardgio: 0
Ballum: 0
Batavia: 0

MNavsari

32




Valsad Tapi
* Pyrogen: 0 * Pyrogen: 0
* Australis: 1 * Australis: 14
* Automonalis: & * Automonalis: 17
* Grippo: 2 * Grippo: 1
* Patoc: 1 * Patoc:0
* Pomona: 2 * Pomona: 1
* lctero: O * lctero: 1
* Hebdo: 2 * Hebdo:4
* Canicola: 0 * Canicola: 1
* Hardgio: 3 * Hardgio: 9
* Ballum: 1 * Ballum: 2
* Batavia: 2 * Batawia: 0
33 34
Healthy Human MAT results Human healthy sample surveillance data 2016 for
- determination of cut off titre
DISTRICTS MAT ELISA

» Towl | Samples | Samples | Tetal | Percenta
sample with with sample ge of
tested | significant | ttrenot | tested | positive

titre{=50) | significa [
nt (<500
NAVSARI | &4 = 5 30 5700
VALSAD ) o = En 2600
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"
ﬁfffff!fjfff TOTAL | 1= 7 142 e 4100
WTapl W Vabad Mavaar
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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 gy
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
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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/ul) 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.

Introduction

» Leptospirosis in India, is often
underdiagnosed.

= The clinical spectrum can range from an
asymptomatic, subclinical infection to a
fatal hepato-renal syndrome

* Diagnosis frequently missed

Leptospira Research Activities
at NIMHANS, Bengaluru

Dr Nagarathna S. MD Microbiology
Professor
MNeuromicrobiology
NIMHANS ,Bangalore

Leptospira Research activities at
NIMHANS

* Routine clinical diagnosis.
= Doctor of medicine dissertation on
Neuroleptospirosis -

= “Neuroleptospirosis-study of microbial and
clinical aspects; ICMR project 2017

Introduction

= Atypical presentation, especially with neurclogical
manifestations.

= Empirically treated for cerebral malaria, dengue
fever, tuberculous meningitis, hepatic
encephalopathy, viral encephalitis.

= MNeurcleptospirosis is seen in 10-15% of patients
with leptospiral infection.
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Wenralepiospirosis - revisited: experience from a rentiany care
veenological cewire from south India

Theman Msthoer, P Sysibcksedss 4 Mabadrea®, 5 Nageies ™, T C Tada
A Ol [ K. Seliiriches’ & 5K Shiaba®

Mrero), “MarcEaraE. *TNmromkirs bokaly & “SlorRaiznes
dern] Hlociss & Nearorctence: (XIMFLANS), Saapelore. o

DM Thesis

Study period 1998-2003

31 cases fulfilling the inclusion criteria
were evaluated.

All the cases were positive for serum
antileptospira antibody, 30 by MAT and
one by ELISA (IlgM antibody).

In addition, 5 of 22 CSF samples tested by
MAT were positive for antileptospira

antibody.

Occupation

Majority of patients were farmers (51.6%)
and manual labourers (22 6%), living in
low socio-economic conditions.

There was a definite seasonal association,
majority of cases (84%) presenting during
the months of October to January.

DM thesis

= The patients presenting with symptoms
and signs referable to nervous system
involvement, biochemical evidence of
hepato-renal dysfunction, and serological
evidence of leptospiral infection were
analyzed.

Age & Gender

» The mean age of the cohort was 364 +
143 yr (range 6-68 yr).

» Majority of patients were in the age group
of 20-40 yr;

« 27 patients (87.1%) were males.

Neurological presentations

The commonest neurological presentation, was
altered sensorium, followed by seizures.

Pure meningitic presentation was noted in four
patients (13%),

Pure encephalitic presentation in 8 (26%)
Meningoencephaliic picture in 17 (55%) patients.

Though the commonest neurological abnormality
reported in literature was asepilic meningifis,
majority of patients presented with altered
sensorium (encephalitic picture)

10
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= This may be due to a referral bias, as only
very sick and seriously ill patients are
referred to the tertiary care neurological
centre.

* In a general hospital setting the number of
patients with aseptic meningitis could be
higher.

CSF parameters

Mean CSF cell count was 502 + 72 cells/pl
(range 1 to 350 cells/pl);

28% had normal CSF cell count.
Lymphocytic pleocytosis was noted in 72%
Mean CSF protein was 115.5 + 67.5 mg per
cent with a range of 5-323mg per cent.

CSF protein was elevated in 88%

Six patients (24%) had CSF sugar less than
60 mg per cent and only one had sugar < 40
mg per cent.

Qutcome

» Of the 31 patients, eight (26%) succumbed
to the infection.

* Remaining patients were either discharged
and/or referred to general hospital after
the general condition improved.

15

* Clinically detectable jaundice was noted in
45%

= Conjunctival congestion/fhaemorrhage -
38.7%

= This indicates that icterus and conjunctival
changes are not universal and their
absence should not be taken as evidence
against the diagnosis of leptospiral
infection.

Treatment

= Patients strongly suspected to have
leptospirosis clinically, received crystalline
penicillin even before the laboratory
confirmation of the diagnosis.

Prognostic indicators

= The two statistically significant parameters
for poor prognosis observed were elevated
CSF protein and the degree of altered
sensornum at the time of admission.

16
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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 1is isolated or a positive ™
serologicalresult is  obtained. @ The  microscopic
agglutination test (MAT)is considered as the reference el
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, LipL.32and 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.

Proceedings of Stakeholders meeting and Workshop on Laboratory capacity building for Leptospirosis Page | 51




(| U staicroier Mecting on Lepto=piro=i=_ I/ N

Development and evaluation of recombinant Outer
membrane proteins-based serodiagnostics for
leptospirosis

Dr. TM_A. SENTHILKUMAR, Ph. D
Professor

Department of Animal Biotechnology,
Madras Yeterinary College,

Tamil Nadu Veterinary and Animal Sciences University
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= All the existing tests have advantages as well as Limitations.

= Development of new diagnostics assumes greater
significance.

= Proteins located on the leptospiral outer membrane are of the
greatest interest, as outer membrane proteins (OMPs) are
potentially exposed to the host immune system.

» Antigenic conservation of leptospiral proteins was
demonstrated in immunoblot studies.

= From the clinical and epidemiclogical stand point, rapid
methods specific for pathogenic strains of leptospires are
needed.

- %

Latex agglutination test and Flow-through immunocassay
have been developed for direct screening of leptospiral
antibedies in humans by simple visual identification
{Senthilkumar et al_, 2008)
LipL41 based mxgmﬁm test for detection MFIGHMI'M.U‘I sy
lep-ospiral antibodiss v v .

A1, 2 3 &B1, 2 3 —Posiiive samplss:

B4 & C1, 2, 3, 4 —Negallve samples:
A4 — PES confrod

» )
Comparison of Latex agglutination test and
Microscopic agglutination test in humans

MAT Total
Positive = Negative
Positive 148 15 163
LAT

Megative 17 142 153
185 157 322

Senaitivity: B3.7% = 20672

Specificity” 30.45% K=0.80

Concordancs: 50.08% = Highly significant P= 0. (1

4

o 2
Comparison of IgG-ELISA and Microscopic
agglutination test in human beings

o o
Comparison of Flow through assay and
MAT in human beings
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MAT Total MAT Total
| Positive  Negative Fositive Megative
Positive 132 [ 138 - Positive 147 35 182
ELISA : oW :
HNegative 29 108 135 through| Negative 18 122 140
161 112 273 165 157 3322
Sensitivity: B2% &= 155, 17 Sensitlvity: B3.09% =130, 22
Specificity: 955% K=0.74 Specificity: 77.7% K=10.83
Accuracy: B7% = Highily significant P 0. 01 Concordance: B3.54%
6
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Serodiagnosis of bovine leptospirosis by lgG-ELISA and
Latex agglutination test using recombinant LipL41
(Senthilkumar ef ai_, 2010)

Compartgon of lgG-ELISA and Compartson of LAT and
Microscoplc agglutination teat Microacopic agglutination teat
Total Total
Poa | Meg Poz | Meg
Pos | 165 " 178 Pos | 177 4 181
Heg 25 223 254 Hag 13 236 143
| 130 [ 240 | 430 ) 180 | 240 430
Senalivity. BE. &% =T 7T m_mmrsmn. = 34616~
Specificity: 95.42% K=0.83% K=032

Concordancs: 31.83%

A simple dot-immunabinding assay was developed based
on the flow-through principle utilizing the recombinant

LipL41 [rLipL41) protein expressed in Escherichia colias
capture antigen [Subathra ef al., 2011)

ur

?QLLthLh

t and standar i w.amg.s ID,&.‘II 100,
HI] mmﬂmmba‘tammﬂl 100, P 004,

Comparison of Ig0-ELISA and MAT for serodiagnoss of @anine lepins-

piroTis
MLAT
+ - ol
IeC-ELISA
+ 173 (a) 11 (b} 134
a0 i) 153 (4] 3
Total 163 14 W07

A= 15T K=06E Sensitivty: 75855 specificity: 93 E0T; concor-
dance: B4 *"Highly significant P <0 01,

8

ﬁ Flow-through-based dot-immunobinding assay @

10

w %

Comparison of low-through-bassd dol-immunoessay amd  MAT for
sepl lagnosis of canine lepioesplnos s

MAT

e - Total
Flw-through
+ 143 {a) 17 {b) 150
2 20 (r) 147 (d) 1567
Total 163 164 327

ao= 195807 K= O 77. Sensitivity: E7.73%; Spedficity: B063%: Con-
cordence: BE 69%. “*Highly significant P =0, 01.

w 2
Evaluation of the cocktail recombinant antigens, LipL32

and LipL41 for serodiagnosis of canine leptospirosis
{Subathra et al., 2011}

B L wmim

Mo w om .

PPurified recombinant profsine LIpLIZ &

Lane 32: Purifled rLIpL32;
Lane £1: Purifed ripL4.

Lane L- Lysats

Lans 41: Purfsd r_ipl41

11
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i pbgr b S0 of @reigmy (one snispboey doy ELIEWA ol o s pd - - = =
: i) T e heag Recombinant OmplL1 protein was used as an antigen in
e ELISA against canine serum samples (Subathra ef al_, 2013)
. . -
I - e s - -
—
Concesrwiam ol LpLXE & LplH of LAT e MAT weirg rLipl372 amd rlipl 41 .
e ] wimtecn sl - i . )
— — [ - rlipl=2 rlaplAl rlipd2 wnd rliplt] - T
L] =
. o o ey el i Puriflad recombinant
- Sm1 EAdl 4 ENED 2B (LIS OmpL1 protsin. u R :
Semaivey  MME BT FLZIT Lane 1 profeln marker
Spevifciy  M85% wE . (mislum rangs) -
. w1nm P P12 Lana 2 purifisd rompl = e = T =l =
— = protsin Evaluation and standardization of the rompL1
il it e R S protain concenirations (5. 10, 25, 50, 100, 200, 400,
= Senimiical y v faces (3 BU01) and &00 ng) at & serum diuticn of 1:100. P=0.01
o :'a o Conclusion @

Comparison of IlgG enzyme-linked
immunosorbent assay and microscopic
agglutination test

= The potential diagnostic cocktails/imultiple antigens
developed resulted in an increased diagnostic perfformance
reflected by higher sensitivity and specificity.

MAT = Multiple epitopes from many OMPs are being expressed
N B I and used as candidate antigens.
Bl ELISA = Different assay formats are being evaluated.
* 283 fa) LN 4
o L] 1X1 () i1 = The sensitivity of the Latex agglutination test was equal to
Tostal 21 152 473 that of MAT.
Ki=431.03° K=0.35 Senaltivity, 100 %; specificity, 3427 %;
concordance, 5768 % *P=0. 01 (hignly aignificant) = The rapidity, simplicity and economics of the LAT were

Found to fulfil the requirements of a rapid screening test for
leptospiral antibodies.
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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.l) 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.

Btttk od alirateereics in Maleirashord

Maharashtra State
Leptospirosis — Current

Situation
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fives of WRDDL
e U Duvisdivtion of ¥ R

* Quick, accurate and ise diagnosis of various

* To snggest measures to prevent the spread of
disease to other animals.

» To advize the farmers about control measures to

reduce fiwther deaths and thus prevent economic
losses.

» Epidemiclogical Investigation of the disease.

» To serve as a referral laboratory for Amnimal
Dizeases in Western Region of India.
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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.

Leptospirosis from Andhra Prtadesh

* Leptospirosis is a major public health
concerned.

* One of the re-emerging infectious diseases
world wide.

Dr.D.RANIPRAMEELA

Professor & Head
= State Level Diagnostic Laboratory
.~ 'SriVenkateswara Veterinary University * Economically important disease affecting
‘ Tirupati-517 5 v domestic animals & wild life.

2
One of the important diseases in animals
responsible for Efforts were made to study
»Abortions.
v Epidemiology of the disease
> Still births, infertility. P Gk
~Decreased milk production . v'Isolation and characterization of Leptospira

»~Mastitis. Circulating in the state
v Attempts in vaccine development
= Whole cell Inactivated Vaccine
= Recombinant Vacecine — Reverse Vaccineology

»Death of young adults .
~Reproductive failures.

»Zoonotic importance.
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Reference Strains of Leptospires used in present study
Financial Support received : 45.00 lakhs
B R
(SVVU, state plan) 1 L.autumnalis Rachmati Rachmat
2 L ballum Ballum Mus 127
2 L canicola Canicola HVIV
. . . . 4 L gripponyphosa Grippotyphesa Moskova
« Established Leptospira Diagnostic laboratory to = r— — e ———
cater the needs of the farmers of the state z I hebdomedic Hehdomed. e
7 L. icterohaemorrhageae Copenhageni M20
5 I RGA
9 L javanica Poi Poi
10 L Patoc Fatoc Fatoc I
11 I Pomona Pomona
5 6
Goats : PIGS :
Appa I‘Ehtl\u’ hea |th'¥' Apparantly healthy Clinically suspected cases
+ 237 — 34 (14.35%) 21232 (24.40%) 35— 18 (51.42%)
— ud - s
= Lgrippofyposa (26.92%) L pomaona (38.85%)
- i 04
L hardjo (38.23%) * L sotumnalis (23.07%) L hardjo (27.773)
- L-C_!TJPP ot}'posa (zgq_ 124 :' »  Leanicola (21.15%) L grippofyposa (16.66%4)
Lhardjo (30.78) Lcanicola (11.11%)
« Ljavanica (26.47%0) . .
L aufumnalis (5.55%¢)
« L autumnalis (6.45%)
7 8
Dogs: Humans :
Clinically suspected cases
« TO— 46 (B5.7 %)
148 — 21 (14.09 %) 61— 30 (49.6%4)
« L hardjo (26.08 %)
L canicola and javanica (38.09%) L canicola (40.00%)
* L autumnalis (17.4%)
L aufumnalis (12.33%6) L hardjo (20.00%)
* L hebdomedis (13.04%%)
L hardjo (3.5%) L awtumnalis (13.3%4)
* L icol d gri sa (10.86%
L. jctero (20.00%) canicola and grippotyposa ( )
L pomona (5.5%)
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+ The predominance of L. hardjo in human patients
could be related to increase in dairy farming in
particular the assoclation with cattle, the
maintenance host for L hardjo.

» Increase in the seropositivity in humans could be
related to
+increase in population
+ overflow of sewages
+ agricultural operations
~increase in association with pet
daogs, domestic and wild life

» Coastal region
» Rayalaseema region

= Telangana region

Region wise seroprevalence
— 1624 (18.80%)
— 897 (13.70%)

- 184 (11.90%)

» High prevalence in coastal region is due to

geographical and environmental factors with
high humidity and water logged areas play an
important role in perpetuation and spread of
leptospirosis.

Region wise Seroprevalence of Leptospiral antibodies
in Andhra Pradesh Season wise seroprevalence of leptospiral antibodies in
Andhra Pradesh
g 30
25
ER|
AL
i
10
2
Bl
]
Winter summer South west  Morth east
mansoan mansoen
Seasons
m Coasial m Telangans m Aayalseema

13

District wise seroprevalence of leptospiral
antibodies in Andhra Pradesh.

mEme

m o O
i - — ] e
o me— - I

District wise seroprevalence

* Highest seropositivity in West Godawvari (34.0%)
followed by

* East Godavari (28.72%)

* Lowest in Anantapur District (4.83%)




15

West Godavari :

Rich in natural wegetation with marshy lands.

= Small ponds with humidity and temperature

» Habit of bathing in water bodies contaminated
with infected urine as one of the main source of
transmission of leptospira.

« Second highest prevalent district is East
Godavarl (28.72%).

+ Presence of more no of rice fields infested
with rats that act as carrier for Leptospira.

+ Warm wet climatic conditions with a PH
close to the neutral slightly alkaline
provides optimum for growth of
leptospira.

17

18

» Lowest prevalence in Anantapur (4.83%) and
Kadapa (5.63%) Districts

Seroepidemiology : Wild animals

Total Mo.0F | Mook - Leptospira Serower
mmshe Posithess | Poaitieity
acreened Lieemnica | Literohaw | Lhondle | Lifemona
» Low prevalence was attributed to low rainfall iﬁ... S
with high temperature prevailing in the Districts. 1 Sackat 18 ® = P . 2 2
» The maintenance of animals in households 2| ee : : = ‘
separately for milking purpose under clean o = : = !
hygienic conditions could also be one of the ' Lient ] fan 3 : *
factors for low prevalence in the area. . L £ - L] = g z
Grmnd Total 2l n 4 STR ¥ - & Hl
Sempositiviy 5EN FTET L Ire0% F=5 L
19 20
Fig- 3: Seroprevalence of leptospirosis in different districts of
Andhra Pradesh Isolation of Leptospira
‘“*"‘"-W- « From natural infected animals
+ Reservoir hosts (rodents)
+ To find out epidemioclogical link between
animals, humans and rats
S\..i m Seroprevalnce of lptosp o
21 22
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Talle 5: Detadls of clinical Pk 1! il and b 1
kenlates recovered

Mo of
SNe Source af r:'.?:::':';:’ wamples Fercemt
isnlation Feolathon Tound positivigy

positive

1 Rats oo 3 L&T

2 Sheap 42 5 1191

] Pigs 15 4 260

4 Husmanz 53 r 3.77

3 Tice fiald 1a 1 10

[ Catile 26

T Diegs 1%

Tahle 4: Details of samaples collected from rats for isslation of
lepilaspirn

Moot | el No. of
5.Me | Place of collection samples m::*:l;:r samples
collecied Inukutien pasitive
i GrommEaraaswamy a3 24 1 sar_n:_ples
Temple area positive
2 | Railway station area g R 3 positive
3 | REJunohon area 20 it} Magativa
4 | Bhavani Nagar area 15 15 Hegahive
5 | Bas station area 1% 1% Megative
& | Medical college arca 185 185 Megatre

23

24

Table 27: Results of 165 rRNA of Leptospiral isolates

HHHHH UL

E'a Flaalzlren t'ﬁ f-‘”

g
:
|
i

la|2|z 2|3 |s/2|B|5 3 8|2 ¢l e

w04 4[4[ 4[] ][]+

i
H
l8: 8

Molecular Epidemiology

sheep — Leptonema, L hardjo and L. inadii
Rats - Lmoguchii and Leptonema

Pigs — Lpomonag

25

26

Vaccine Trails

+ Based on seroepedimiological studies L. grripotyphosa, L.
hardjo, & L auntumnalis were selected as  wvaccine
candidates for the preparation of trivalent vaccine.

~ Preparation
Trivalent inactivated ( formalin )} and adjuvanted
( Al OH; Mountanide )} vaccine
¥ Immune response

six month - satisfactory protective immunity in
rabbits

Recombinant Vaccine :

To identify the wvaccine candidates in designing
vaccine against pathogenic Leptospira.

Complete Proteomes of L borgopetersenii hardjo bovis
JB 197 & L550 were scresned to identify common
surface exposed proteins.

Insilico analysis of Lborgpetersenii JB197 and LS50
retrieved.

a. TonE dependent receptor containing single epitope,

b. ABC permease proftein with thres epitopes

c. Uwr ABC paotein B with single epitope.

27
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= The primers were designed PCR was standardized for the
amplification of ABC permease gene of L ballum.

= The purified PCR product was cloned in PR SET vectaor
using E-coli DHSa cells and expressed in E-Coli BL21
(DE3) cells.

= The recombinant protein was characterized using SDS
PAGE yielding 20KD of expected recombinant Pratein.

BLAST analvsis of sequencing results

SN Struin Tdemtity %)
1 Lirrndrg bimeno pessoniy g 4F chropeserene et
2 | Lapeeerpivg borgperienil sarovar Balhie sain 336604 oot
3 | Luptespie bocevicrsenil sarovar Fordeo sweim WNSL S| o

|1
4 5 8%
5 | Lepaorsing borppescrsenil sarover Hardjo stradn BE-30 8%
& | Lepsspive bomppenesenll serover Hardjo strain BE-9 8%
T | lepucrpira borppenrienl srover Hardio strain BE-6 8%
8 | Lepsospive bowgperrsent sarovar Hardjo-bouis TB157 8%
g J 8%
10 | Lepersve sanramdel serovar Shermami gr. LT 821 %

29 30
Amplification of ABC Permease gene LB Agar Plate with White Recombinant Colonies
Lane =T :d&lbp product
" oty ladder
31 32
Restriction digestion PRSET A vector and amplified in o ) o
ABC Permease gene Characterization of recombinant protein with
SDS PAGE (Gel Documentation)
e ——.
20w « | & N d
1LBED =
mRND = 1 3
ATED -
ELL .
KD - - — - z0MD
a0 «— SN ol
e S T e e s T ou | e

Lame -6 : Restriciss digesiol PREETA Vedur Lama -1 -Inducsd

Lane -7 Undigested PRSETA Vector Lams -2 -Un Inducad

~ : Uk badder
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Leptospiral Transmission

* Water (Water bodies)
Ponds, Rivers and sewage water
Heavy rains, floods and cyclones

* Soil

+ Reservoir hosts

Wi

C £y — oo

\ i 4

s el i || %

—-p-l “-‘ %?;hrwmmm
i‘( |'. TIII [I‘LIJ

Piyocmbise

Fuva sy

Mr)n-'nn-\.

Rodents
I
Cattle ,‘) 2 | \]
Dogs & L i b
ogs Lscet sdksrms mirsh ol Nl
35 36
Conclusion

* Occupational Activities

Vets

ParaVets

Dairy farmers
Agricultural Workers

¥ A total of 2705 serum samples collected randomly from
apparently healthy animals of Bowines, sheep, goats,
pigs and dogs on MAT revealed seropositivity of
16.28%, 16.57%, 14.35%, 24.40% & 14.09% respectively.

v Of 6806 serum samples from clinically suspected cattle,
sheep, pigs, dogs and humans the seropositivity on MAT
was found to be 22.1%, 32.5%, 51.42%, 49.6% and
65.7% respectively.

37

38

*» The percentage of seroprevalence of leptospirosis in clinicall
zuspected cases was h cr_\mpa.red to the apparently hea.h_hy
ones indicatmg actrve 1

» Lpomona & Lgrippotyposa followed by autumanlis and hardjo
1 cattle

+ I hardjo & L. pomona followed by autumnalis & hebdomadis in
sheep

* L hardjo. Lautumnalis followed by grippotyposa and javanica
in goats

* I pomeona, L. hardjo, I. grippotyposa, L canicola and I autumanlis
in pigs

» L canicola, Lhardje, L, aufumanlis, Licterc and I pomona in degs

. o, L au&mma.i':s L typosa, Lhebdomedis and L
a.n:?i n humans were g?.upoypbe ‘commonly crculating

= The seroprevalence of leptopsirosis was noticed high during south
west & morth east.

= The seroprevalence of leptopsirosis in coastal regions was high
(18.80%) followed by Rayalaseema (13.70%) and Telangana
(11.90%G)

= District wise seroprevalence of leptopsirosis was found to be high
in West Godavari (34.0%) followed by East Godavari (28.72%:), and
lowest in Anantapur (4.83%%) and Kadapa districts (5.63%:)

# On isolation and characterization revealed Lhardjo, Lpomaona,
Leptonema, LInadii and L.noguchii.

= Trivalent Inactivated whole cell adjuvanted vaccine

* Recombinantvaccine through PANGEMOME Reverse vaccinology

39
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11.Leptospira Research activities at ICAR-Indian Veterinary Research Institute, UP
Dr. Sabarinath,Scientist,[VRI Deemed University,lzatnagar, 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 belngs
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 10'leptospiral 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 Icterohaemorrhagiac 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.

Mame of Co-nmvestigator. Dr Sabannam

[‘éﬁ} Tﬁ’.rELCOBiE ,%'?: 1 Name of Research Project QUITeach Programme on Zoonotc Diseases

Mame of Spealker: Dr Sabarinath
Seroprevalence and Risk factors associated with
Leptospirosis in Dogs, Pigs and Human risk groups

Mame of InsTue: VR, Zatnagar

¥ OBJECTIVES: R . N .
= To stuy the seroprevalence of LEpioapie IMECtion I 00gs, pigs and human ITATE PLACE Mumber  of
risk groups In diferent paris of Inda. carnpins

| | lax
- we evalustion of recombinant LigB based ELISA, Latex agghetination | | |
fiest and dip stick assay with goid standand test MAT. Oudisha Erubanesas az
» To anaiyze risk factors associated with dog, pig and human lepiospirss  [rr— | Trivencum [am1
lhmtm Murmbal as
| Maariger [ s
uE TV Paiy Clinic, Sareily g3
IT|}TJ\L 423
3 4
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FLARMATARA,

TOTAL

HN.E. Animal attenders, Agriculiure workers, ADaloir workers

ANTIGEMN PANELS FOR CONDUCTING MAT
|#iNo.  |terovars 24main
| Aetrais Ealicn
B ACEUmnaks Rachman
AT mardan OIE (VE. 2011 I
W parformed folowing protocal by OIE (0 ) : renm Rachs
Recomiinant cione of LS avalabe from OES iabortony of EEM was sypracsd, purfied : |Bialzrvine: | ] -
and s immurogeniclty was tsied by wesizm biot amafysis. = L fond Ltrecht
& | Cyanopter _Cyaropten
IF |Dejazman _Dezjasman
Recomisinart Ligh based ELESA,, ltey aguiutration test, DIPSTICH Assay wers : |Grppotphos Moz
anciantzed for San CRAgNOSS. [f ISpIEDIFSS 1N A0S, IS and human | |Haroprng _Harprang
El Fedomads Hedorads
m |Icechaemontagiae [ROA
= [dawrica =
Anisiyme of ek 30100 W done LEing SEE Softwars (SREE, 16.0) .E |Logany _Louzana
|5 |Pomera “Pomoms
= |Pymogenes _Ealnem
| | Tarmssowi _ Perepeicn

MICROSCORIC AGGLUTINATION
TEST[MAT)

=1:100 tire considered
as positve

Recombinant Ligh Protein of L pemona

L] Ei

91KDa

T1KDa
S1KDa

42KDa

35KDa

2TKDa

E3 E4 ES
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Western kot analysis of Purified Ligé with Leptospira

Hyperimmune sera

Srandardezaion of ELISA for screening dog Sera for

- lepiospirasis
[
] e

2 u
17 h! B L
v N, S
Lol me_ \
u T, -
| =] \\ _\1\
5. Mo ",

- \
B3 ",
, [
o ow o om0 B s o=
In ngtwvedl Taking

Lig5 Ag concentration
serum diution of 1:100

11 12
Standardization of ELISA for scresning
Standardzation of ELISA Tor soreening g s for leplospinoss ) human MTU"EWWE._.
18 . IS &
= ; _/ - L .
- E // o '-—_._\\ - i
o - Us0 i e .
K — ———
i » 100 =
= - U200
5 -+ 1400
-~ U800
: ] |
El v e mm owm mm am am wm m @
a Ry bt eS|
1600 ng 800 ng 400ng 200ng 100ng 50ng 25ng
LigB Ag congeniration In nghwell
13 14
LigB Latex aggutination iest was standamized using Ssronsactivity of rUgE Daced LAT win Human Sera
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Sensitivity of LigB-LAMP for detection of Leptospira DNA
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Screening of Wild life sera samples for Leptospirosis
using rLigB based LAT:

M.C. Foological Park, Chhatbir, Punjab:
= 27 wild feline sera [18 Tiger, & Lion and 1 Jaguar) tested

= allthe Lion s2ra and 15 tiger sera tested +ve for Leptospirosis by both
rLigB based LAT and MAT.

Icterchaemorrhagiae was present in all the positive sera samples (Lion
1:800] & Tiger (1:400] titre

= Only one Uon sera tested positive for serovar Pomona.

31
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Screening of Wild life sera samples for Leptospirosis
using rLigh based LAT:

+ Jodhpur 700, Rajasthan:

» 4% zerz (B Tiger, 4 Lion, 6 Leopard, 2 cheethal. 1 Black Budk, 12 Buffalo and 9 Humian
sera) and 3 live rodents tested

T riger sera, all the 4 lion e, 2 leopard and 2 cheethal sera tested positive for
Leprospirosis by LAT and MAT.

Icterohaemorrhagiae was the main serovar involved in &l the animals while in
Parther, the serovars Pomona [titre 1:800), Grippotyphosa and Austrslis were
implicated.

32

Jodhpur Zoo, Rajasthan:

All the buffalo sem whose rcass wene fed to the wild felines tested
positive

kidney and urine collecied asepticlly from all the 3 rodents tested
negative on cultural examination

feeding of buffalo @rcass without removing offals was responsible for the
dizezze outhreak in the Zoo.

Zoo 7T showed 3 bazal level sera titre [1:100) indicating exposure to the
pathogen without any premonitony Symptoms

33
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Screening of Wild life sera samples for Leptospirosis
using rLigh based LAT:

Nian Vihar Naticnal Pradech:
= & [4£Tiger. 3 Leopard and 1lion sers] received.
All the animals tested +ve by LAT and MAT (lcterohaemormrhagiae)
Ehiwani Mini foo, Haryans:
= 3 serz samples (2 fon and 1 Tiger) received
= Alion and 1 tiger tested +ve by both MAT and LAT
serowers impli rhagize and Grippotyphoss

were lcter

]
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Seroreactivity of rLigB based LAT with wild Leptospirasis in sloth bear sera samples in India
feline Sera + 76 zioth bear sera socreened by MAT

= 56 sera received from Bear rescue park, Agra & 30 sera samples recsived from
Barnerghatta, Kzmataks

= 32 serz tested +ve fior various serovars of leptospira, 8 sers wene seropositive for
multiple serovars.

= Pyrogenes was predominant serovar present in Wild life rescue park, Agra with 17

= MNone of the sloth besr sers tested in Earmatsic were positive for serovar Pyrogenes.

= Icterohaemorrhagise-predominant serovar in Bannenghattz, Kamataka with 11 MAT
positive @ses
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12.Leptospira Research activities at II'T, 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, casl, 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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Research activities at ITT Guwahati

Department of Bioscu and B
Indian Institute of Technolozy Guwahat,
Guwahati -TR1039, Aszam_ India

19 SaptumbaraaLT AR I Nt g 21T

Analysis of Differential Expression of Outer
Membrane Proteins of pathogenic Leptospira in
r ‘to catecholamine: a host stress factor

|

15 aptumbar 3017 AR AT e g 1T

iring profeins in search of mowvel
P— diagnostic anfigen and vacdne candidate
Understanding CRISPR-Cas system of
‘pathogenic L mierrogans ]
= Targeting caseinslytic protease of L_ interrogans
w asan mumﬁ-m: ]
2
igars 1
£
k3
£
Z
B Saha rather 2007 VARVl Mmaiing 3817 a
4

f
i
P—
¥
‘i -
B o=
i
13
©
2 Epi1 g,
LABSS (LT}
T LACIEIW LT
Lanaas e
e LRI
19 5aptenbe 20T A I Mg LT

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

Page| 73




—EEE. T
iLICHRS _;:‘

i

15 Sapiwmbar 21LT AR Mn i LT

& L]
Lo Semaitvvity =98
H vt 18 :1'
e N T
1 . i 3
q - 3
] =
: g
H

mal
z Lo MIAT AT mogaiis

o
ﬂ:'l'l:ll twaraly

as
; Samatirrity = 100

s Bpacicity = 100 P
& ool walum =039 3
i A 3
I & %
L
£ g

wad

Ba

o Havinn
Lepts  WIAT mrpative
MAT puskive  swm
wnatrll

What is CRISPR-Cas system?

‘The CRISPR (clustered regularly interspaced short palindromic
repeats)-Cas (CRISPE associated proteins)

4 Adaptive defense sysfem in bacteria and archaea
< Medistes immmmity in 3 step process:

1
v :ﬂmmdﬁmgl mclsic acids (probospacers) are first
mmlnimmﬂmm of host by belp of Cas] and Cas? proteins.

X

* The mansoipts of CRISPR-amay & processed by Cas proseins into short CRISPR-
ENAs (oFMNA)
3. Inferference:
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Figure 1: Schematic reprezentation of CRISPR-Caz in Leprospira
interrogans Copenhageni and its validation by RT-PCR
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13.Leptospira Research activities at ICAR-NIVEDI, Bengaluru
Dr. V. Balamurugan, Principal Scientist, [CAR-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:

@ Leptospirosis -Research work in AI @
ICAR-NIVEDI i Focus of Research

Research o
- i * Epidemiological study —prevalence of

leptospirosis in livestock

i R
E ot Development of effective need based diagnostic

methods for surveillance

o
* Risk factors identification, assessment and
impact of leptospirosis in livestock and humans

Dr. V. Balamurugan _

Principal Scientist %
Veterinary Microbiologist * Capacity Building-HRD -training Fo m
balavirol@gmail.com; 9431807438 tesearch

@ I PROJECTS ON LEPTOSPIROSIS l A @ Facilities at [CAR- NI\:'EDI

....... |

; i
@ KR O Progre Recim bismi
ICAR-NIVEDI
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Maintaining The Panel of Leptospira Reference Serovars Wk
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Sero-epidemiology Work at ICAR-NIVEDI it Odisha
Samples callected During : 2011-1014 -
Sero prevalence study and ol ek f- S
Distribution of group specific Leptospira 0‘-:!;1' Blmmm £ 36.60% (107/537) \;_*. gt
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w Sero-positivity of leptospiresis in livestock

el
i

[ 7 %

Lisas \‘u P #

12 % sero prevalence in mﬂ: dmiam -random sampling (122/964) -Hardjo

serovars [Sejroe)

70.5 % Seropositivity in bovine cases - Suspected cases -history of fever, abortion

and reproductive disorders (263/373)
Equine serom samples, (54.96%) 72 /131- Seropositivity of infection in 5tnd farms

ANIMAL AND HUMAN INTERFACE A|
Inter-sectoral collaboration -Human Sample testing #8

|s ifivitrofl e I'H!I|

Seropositivity of 96.7% (118/122) leptospirosis was
observed patients with case definition history of
leptospirosis —Manipal

Seropositivity of 65 % (13/20) Neuro disorder cases —
NIMHANS

Seropositivity of 38% (114/300) leptospirosis was
observed -pyrexia of unknown origin (PUQ)- JSS, Mysuru

13

- Birth of week piglts that di in hours of irth.
« §hreadin sows and all dhoried
« Qe boar for reeding and 60 fimher pigs

Kamataka

Serum samples - g tested
-5 samples positive
Urine - collected used for isolation

» Abwrtion - [ate term o neonaial dexth of pigkets
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P A Work at ICAR-NIVEDI
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Tatal No.of sample :114
[Cattle-24: Buffalo-57; Dog-20; Rat-13)

v

Imparting training in the laboratory for diagnosis
= Capacity building -Training -imparted

Researchscholars/Officers; mors than 20 pearsonndl
© arainingIn the heptocpira rese arch areas -
especia iy MAT and related diagrastic techniques
Infsrmational waholar Tralning
fi Me BK Muler, Resarch Scenist Momgon
Fegional Hosphol, Tarzanis for “Research raining
fioustip  Frogamme for Deseloping  Coundy
Soeniist (RTF-OCST" Jobed | ICAR-NIVED, on
E31205 for his research ireining I B area of
Ieploplen for s monkhs. { 262 154 22.3 3048

Collaborative Linkages-Established

Humans Leptoopirei:

NIMHANS, Banpslore- Neuro leptozpiresis

Manip] Medical eallepe, }anipal e

J55 Medical Collepe, Mysura
Asimal Leptepirasis m
= Veterinary college, Bangalore

= Veserinarycollege, Navarasi, NAU, Gujarar
wmmh%mﬁmm
bary, Sri%  Vietarinary Univorsity, Tonpati, Andhrs
Whﬂmm
= IIT, Guwahati for KE region
Microscepic Apsluting tiom Test
* WHO-Natinsal reference Laboratory, Regional Medical Kesearch Centre, Port Bluir. India
* LeptespiraEezearch laboratory, CAHS, TANUVAS, Chennai 51. India

-t ICAR-NIVEDI-Collaboration
BB Forvepompirost

@ﬁ @ 0| %ﬁu
" MANIPAL =

TRRITY

Zoetis

..m.umnm.wuupw
Freem o Coman & F i Pt A

i g,
{,

19 20
blished A Future work
b T3 Spatial analysis and landscape epidemiology  753%
+Jagadguru  5ri  Shivarathreeswara  University  (J55), 5 i .
Shivarathreeshwara Nagara, Mysore, Kamataka 570 015 DflElJl'DSlJ]l‘OSlS o
“+*Mapping of leptospira outbreaks using GI5 T ]
* Navasari, Veterinary College, AL, Navasari, Gujarat " I
‘Seroprevalence analysis of lsptospirosisin livestock

*NTR College of Veterinary science, Gannawaram, Sri Wenkateswara

* Directorate of Medical and health services, Dadra & Nagar Haveli (UT),

* Department of Biosciences and Engineering, IT, Guwahati-781039

Veterinary University, Tirupati, AP

IDSP Section, Silvassa

“Software nse: QGIS, Epi-Info

“Identification of rizk factors for securrence of
leptospira in animals

21
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w Future work
Economic impact of Leptospirosis

if funding is provided from external agency like ICMR, DST, etc.,
*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
Work done: Foot and Mouth Disease (FMD), HS, PPR,
Avian Influenza, Sheep and Goat pox, etc.

|

v

“*Prevalence of Leptospira

Summary/Publications

intermediate species
(L.wolffi) identified during
the disease monitoring in
the livestock
(Balamurugan et al.. 2013)

23 24
@ Maharashtra State "'"'“‘"" = @ Odisha State o
“Prevalence : of Prevalence of semmowp -
Serogroup specific specific antibodies idenrified - e
antibodies  identified in m Odisha 2012 - 42 %
Konkon  region  of (Balamumuizan et 2l 2013)
Maharashtra state- 41 % - S
2011-2016 “Dismribution of Leptospira serogroup
specific mtibodies in Odishas —n different
(Balamumgan et al, climates 2011-2014 (Balamumzan et al,
2016) 2017)-36.69 % (197/537)
50.76% prevalence of multiple serovars
25 26
@ ..
. e
“*Prevalence of Leptospira ¥
intermediate species =
serovars —group specific
antibodies 1dentified
during the disease
monitoring in the livestock
( Balamurugan et al, 2016)
27 28
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Il
Bovine Leptospirosis- Cattle dairy farm M Collaborative Research M
ey 4 i bttt Publications T

<+ Prevalence of Leptospira Hardjo 1 bomtes st 2 e
SETOVALS in organized cattle dairy e n s e e e bk
farms in Indis- 12.67 U4 o]
(Balamumgan et al., 2016 ITAS ) ’

< Smdy on the investigation on the - e
Prevalence of Leptospira serovars in [
cattle dairy farms with reproductive
samples sindy conducted

In MAT =T0.5% (263/373)
ELISA = 20.22% (109/373).

29 30
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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 [gM 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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Dr. G Arunkumar

Manipal Centre for Virus Research
Manipal University

Sentinel sites

32 Sentinel hospitals
14 districts

+10 States

e >
NN — N NN ——— N
2
o Uy am SRSy
Sentinel sites Bummary (as of 03 September 2017)
6 pathogens account for 79% of diagnosis L
(Influenza, Dengue, Malaria, Scrub fyphus, Leptospirosis and KFD) /!

4
o RN RSy 0 ORVER Ty
Distribution of Lab Confirmed AFI irosis in AFI illa
aetiologies in Different States of India Leptospirosis in =HlaElEEE
0%, Testsi =
o | | - Leptospira igh ELISA (Panbic)
= Lepiospira Uniplex Real Time PCR (CDC protocol)
B I 1 = Microscopic Agglutination Test (MAT)
TR i
o wOTERS Lab confirmed Leptospirosis among AFl Cases - -
s wLEFTOSAROSS (n=510)
- :ganm Leptospira Igh only 495 97
. e Leptospira PCR only 13 3
P -t Leptospira IgM & PCR Positive 2 ]
- = NELUENIN
Py Prevalent Lepfospira species based on MAT
ﬁ fr 9,# & e}ﬁ,‘.- ?‘Qf @3) ﬁ f »“ L Georgia, L. Bratizlava, L. canicola L. wolffi, »-‘
6
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Conclusion

» Diagnostic challenges
> Major diagnostic tool is IgM ELISA

- Poor sensitivity for PCR after 3 days from onset of Thank You

iliness
- MAT requires acute and convalescent samples
- Difficulty in identifying circulating leptospira strains

*» Opportunities
- One health approach

> - »> -

7 8

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

e 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.

e 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.

e 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.

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

e 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 (12"-15™ 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

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.

Definitions
Biosecurity: The protection, control and
accountability for valuable/hazardous  bislogical
materials within laboratories, in order to prevent
their unauthorized access, loss, theft, misuse,
diversion or intentional release,
Biosafety: Measures 1o protect self, people around
5"%@&‘;;“:3?:&‘:?‘ and environment against the biological risk posed by
Dr. R Sricdevi handli i hich ds  in lab
Dr. Yogesharadhyn R conditions.
g s : -1
B3 Labe IEAT Watinasl nstitmtn of Vetsinary Bpideminbogs aad Disesss fuformatics 908
1 2

What is Biosafety ?

Laboratory

Biosafety : Principles




Classification of Pathegen in to
Risk Groups L I, III and I\’Ah

Insematics SR,

8 Host Range
BS12 Lab:

ot o i et Ml s, [ —————
J— Low. mdarals, Mich

i e S i

Agent

Biosafety
Lab Levels

8513+ Lab: IEAR Natiomal fustituts of Vetarinary Epidemistogy snd Divease lafoimatics AS

6

Biosafety lab levels and their corresponding safety

requirements

SoCamsirme Contnrent Mg Comginment - tasa Cortanmens
Oeined orpiniem  Mocerate Risk Asroest “Tnstic” pigh-Hink
ity b taue Divesst ol varyiny  TrATIOR

dranr e SericuaPetongally

lechal Eneure

Ecsl hmnza, WY, Tusercuionn Ebola Virm
Lyma Dvaune

Agestiinsteresmt  Agent amocisted
ot mith Fuman dee,

BeSia+ b BCAR Natimsd Institmte of Vetevinary Epidemistogy snd Disease tufosmatics

-
l Elimination broemd)
aplace
el

lsslsss posple
froum ths haard

Chuange the wary
paspls wark

Protect the warker with
Purscsal Protmet vm Exuinet

i s bsabeny ableure s s (1,0, 1_sashbos bomst

Biosafety : Practices at ICAR-
NIVEDI

BALI- Lub 1EAT Fakionad Fustiimn of Vabesinacy Epbummsslory sid Disensa lulesmtion = & ol

M,
Hi

10
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I-Personal Protective Equipment (PPE)

_ -
o
—— i) ———

Persnaal Protective Equipments 1L 0lves, T 0o5ater, 3 Gown 4 Shios Sover.
5. Mask & Head cover, 6.Coverall tumps fcpraedsoure somizourehe_f byl

11

II-Administrative Control
Entry requirements need to be fulfilled

Test of Mimimum Essential Knowledge to work in BSL2+Lab,
ICAR-NIVEDI

Safety training

Restricting access to laboratory

-

ITII-Engineering Control
Directional Air flow
Negative Pressure
Building Monitoring Systems (BMS)
Automatic Door Locking system

Biosafety Cabinets

L0

Fume Hoods and localized exhaust

13

It furww biosaluy-cabinesr. com/2015%_68_0L_sechive himl

Biosecurity Measures

CCTV Camera
Authorization of people working in BSL2+

Secured storage and records for biohazard
agents in BSL2+ lab

Tracking of movement of visitors, services
personals

Tracking of material entry and exit

15

V-Records

Visitors Register

Service Register

Material entry and Exit Register
Monthly maintenance reports (6 hourly
Temperature, Humidity, Pressure)

ETP treated effluent evaluation report
Filter Wash and Change

Fumigation Register

oo

o

Application of Real time PCR for diagnosis of Diseases

Page |
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Principal Scientist
ICAR-NIVEDM, Bangalore

balavirel@omail com: 9481807438

Application of real time PCR for
diagnosis of diseases i

Real time PCR

Principles, Techniques and
Applications

1
Conventional PCR-Based
Testing Formats
—r—r---
14 E
3

ALk

R !
@% Real-Time PCR vs Traditional PCR

What's Wrong With Agarose Gels?

* Poor precision

* Low sensitivity

* Short dynamic range < 2 logs

* Low resolution

* Nen-automated

* Size-based discrimination only

* Results are not expressed as numbers

* Ethidium bromide staining is not very
quantitative
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L

Real-Time PCR gl

Real-time Principle Moo

Based on the detection and quantitation of
a fluorescent reporter

Real-time PCR monitors the fluorescence
emitted during the reaction as an indicator of
amplicon production at each PCR cycle (in real

InSkes onposcd fo e eipomn dels Clomn The first significant increase in the amount

of PCR product (C; - threshold cycle)
correlates to the initial amount of target
template

9 10
& YRR G| 0 Hpdclpis s © Epbiunion poks A Do Brarrces by Bircling doole e (P04,
—— i s, — e e -
- . = e
— — \“ ;.8 :x-_j g = Three general metheds for the A
i M | quantitative detection Cl e
— —_ — B R o genching by i
— .l:. = : iy i b T ————
| F— ? 3 ‘-\\5\_ ) 1. Hydrolysis probes
- ] = = 3 b i (TaqMan, Beacons, Scorpions)
" R ——— = o :u.nunr;\ mhb_-iqhi.u-ﬁm — = Hybridisation probes
R b e A (Light Cycler)
'-i =l Wooa - . ! .\ y 3. DMA-binding agents
el Nl Ne b {SYBR Green)
S - T T e sered
Eymimn: 5 . sl i mend S el i E— e . y—r
ey S —. e oy sty vl syl s £ sy v
e o T e T A e D e T
11 12
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"8 Non-specific detection using DNA A

binding dyes ATT

SYBR Green | technique:

« SYBR Green | fluorescence is enormously increased upon
binding to double-stranded DMA

«  Dwuring the extension phase, more and more SYBR Green | will
bind to the PCR product, resulting in an  increased
fluorescence.

« Consegquently. during each subsequent PCR cycle more
fluorescence signal will be detected.

K

_",.'
The SYBE. Green:

= First to be used in real-time PCR.

« It binds to double-stranded DMA and emits
light when excited.

« Unfortunately, it binds to any double-
stranded DMWA which could result in
inaccurate data, especially compared with
the specificity found in the other two
methods

13

14

71 — e R s
- _,)'
SYBR Greenjdouble-siranded DNA binding dye): S~

* Emits a strong fluorescent signal upon binding to
double-stranded DMNA

+ Non specific binding iz a disadvantage

* Requires extensive optimisation

* Requires melting point curve determination
* Longer amplicons create a stronger signal

* May be multiplexed when coupled with melting point

analysis
15 16
B} = T ey 1l T
@ Advantages and Disadvantages A )
Advantage:
« The biggest advantage of SYBR it binds to any dsDNA
« The advantage of dsDMA-binding include simple assay design,
ability to test multiple genes quickly without designing multiple
+ Probes cost more |
» SYER Green —cost effective
Disadvantage:
« Baoth specific and non-specific products generate signal, DNA
binding DNA bind to any dsDNA
« Standardization should be perfect
17 18
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Specific detection using DNA
Probes

Taghan probe real time

wl T aw
o R
L

- | TR H

-~

5 | b 4% .
e — [ e i
m Q-FCR AMPLIFICATION PLOTS

Hydrolysis probe technigue

The hydrolysis probe is conjugated with a guencher
fluorochrome, which absorbs the flucrescence of the reporter
fluorochrome as long as the probe is intact

Howewer, upon  amplification of the farget sequence, the
hydrolysis probe is displaced and subsequently hydrolyzed by
the Taq polymerase.

This results in the separation of the reporter and guencher
fluorochrome and consequently the fluorescence of the
reporter fluorochrome becomes detectable.

During each consecutive PCR cycle this fluorescence will
further increase because of the progressive and exponential
accumulation of free reporter fluorochromes.

19

20

FRET = Forster/ fluorescence resonance energy
transfer & DINA Polymerase 5’ exonuclease activity
* Tmvalue 10* C higher than primers

* Funs of identical nucleotides (no consecutive Gs)
* (@+C content 30-80%

* More Cs than Gs

*No G atthe 5" end

TaqMan Probes A By ] Molecular Beacons: A

The modecular beacon method wtllzes a reporter probe that ts wrapped
argund Inte 3 halrpin. & aleo has 3 quencher dye that must be In close
contact fo the reporter to work.

an important diffsrence of the moedecular beacon mathod In comparison to
the TagMand method ks that the probe remalns intact Mircughout the PCR
product. and ls rebound to the tarpst at every cycle.

IFtiliza modscular beacons that are complementary to a saquence In the
middie of the expecisd

Tha length of the loop sequencs showld be chossn so that the probe-targst
hybrid |2 stable at the annealing temperaturs. ar

foatures s determined by obtaining

y these ol
thermal denaturation profiles.
The modscular beacons with  appropriate  thermal  osnaturation
characterisfics are Includsd In each reaction at a concentration simitar to
the concantration of the primsre.

21

23

22
—Scarpions: X
"
Lo
Sequene
e
Sepere J-Q ¥
Infemal o R
Chueacher - -~
AL PR Primer PR Prim
-
Fagporer I]i  FiEwdy e
: ! : DM Sirand
Tt arger o Cansleneiary Sequenze
L. Quenching of the fuoresceace 2. Emission of the Fheorescene
24
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"

[l g Eporter, Quencher and In[ér_r.!'a"l'RE‘rEI"éﬂ{?e—ﬁyes
RN -
The classical reporter dye: VR

= G-FAM (6 carboxy fluorescein),
* HEX (5-hexa chloro fluorescein) and
= Cyb (carbocyanin-cyaning dyes).

Other reporters used for multiplexing are

* JOE {4-5 Dichloro carboxy fluorescein) and
= VIC {4,7, 2 trichloro carboxy fluorescein)

= red dyes also used as a reporters.

25

26

- —— TN e .
_@x 4
SfTAMRA (6-carboxy tetramethyl rhodamine). A

.

Guencher

Daark dyes, DABYCL (Flucrophore 4-dimethylamino phemyl
azobenzoic acid)
Black hole quenchers-BHG | and Il (Biosearch Technologies).

TAMRA~guenched probes do not require a reference dye; they
can use the TAMRA itself.

Single probe reactions quenched by dark dyes should use an
internal reference dye, classically ROX (3 or 6-carb-oxy-x-
rhodamine—dark red).

Multiplex reactions usually use dark quenchers and ROX.

: — e _._Fr_____.---"
%@f Threshold Cycle ﬂ

I ]

* Threshold cycle or the C; value is the cycle at which
a significant increasze in DRN is first detected

= Itis the parameter used for quantitation

* Cpvalue of 40 or more means no amplification and
cannot be included in the calculations

27

28

P

deba Fn

e — e ——— _

_'-f: ) What is ARn? sl adoboa Ll

L T+ 1

Sample
= I
-

Threshicid . AR,
= T ARn k& fthe
o . aifzrence
- betwesn Rn- and
_________ | &

f
o el Pt FeBalie grns oo Segpes sosed —L
HNo Template ¢

contred  — R ks the Rn valse

Cr

detected in NTC
t (basaline value)
o o 20 30 40
eycle number
It 5 an Indicator of the magnituds of the signal gensrated by Me PCR
ARn Is plotted against cycle numibers to produce the amplification curves and
ghves e Cp value

29
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Performance and Evaluation

J .l/'l-malnpuulmng-lmxpmukaramﬂnnmﬂw

ampiification sfMclency

= The efMciancy of the reaciion can bs cakcifatad by the
Tollowing equation:

ER=q0tases

The sficlency of
the PCR should ba 50-100% [ldsal siops = -3.3)

= & numbar of varlablas can affect the eMcliancy of the

PCR.
langth of the amplicon,

secondary structurs,
primsr dasigr,
= B thon we Plam (EfMclency Datermination)
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ASTay Vahdatome = s

" Laicuistion
- | Theskps of fie sandand oures £on be w=ed 1 deismmies e oponemal
" L ampl fcoicn ons efcency of e PCR reacton By hie b bkowing g mscns

L |
Tect primer palrs in all sombinations with the probs wikth A
a known bemplate [placmid olome, cDMA, AHA] By Expanential Amplification = 10+
Effcimncy = [104 7%= _ 4
»  Ues ciandsrd sccay condiione: 200-200 nM primare; 100 nM probs, 3 mld The tolowieg lable chows The amp¥icalion and eicency Nor vorous values of
MG he shose
Heps A Rl
» Thoocs the primar pair that givec the highsct DREn and the lowsct Cy ] 1T
358 [EF]
© Miaios 2 dliution of a templabs, sither cORA, KA or fokal AHA fora i L
chamd ard cures T4 1T
138 T 5ead
© Corrslation gosmmoint of the ctandand suree » 2.88 het L
TH TIEE
= i the clope of ik ctandard curve of the best primer pair Is around 2.5 1K b
Inoreace the MgCl; to & ml e L5l
At tha e ISEies, aptimal PCR aMicency i Istoaod by o gops of —23
* Hthe clops lc highsr than -5 & shangs primsrs
Elralage e Apploalios hobes B0
® AN ldeal aceay will have a clope of 2.3

K= X1+ Ep

X, =PCR product after cycle n

X, = initial copy number

E = amplification efficiency

n = cycle number xﬂ

cycle mmnber

T j Using the PCR Equation ﬁ

X, =100 (1+0.9)

X, =23 x 10W

B

Effect of Amplification Efficiency

X, =Hg{1+Ef

A difference of 01 in amplification
efficiencies created a five-fold difference in the
final ratic of PCR products after 30 cycles

35
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Flguve & Wihen the known concentiatlons (expiessed
in Jogaritiumnde Form, X axls) of target @ene ane ploiied
agaliet the cormeaponding cycle threshold 101, % axiay

obtalned by gr-POCR, the tesultls a line nepresenilong the

Hmear cormalatton hetween the tweo parameters, The
ecpua o descriling this relatlonship s used (o
exirapalate the gene copy number in experimaental
samples

TRAETE LR Lt g 1 (TVIR] BN NG GEn
[Pl CF S P
280 05| The PR e b S
sl 1
38
Standard Curve
- e
A0
3 . W - s Repeatability
& 2o * - Intra assay variation
. ¥=- 363+ ID.TT * COV- has to be calculated
e f=eRean Three to five conseqgetitive run has to be done
" fagit  fadis Do o8 Clog® Reproducibility

«Inter assay variation

+COV- has to be calculated

*Three to five individual run has to be
done at different point of time

39

40

ke b |

bty mishl £

Regressicn curve snalysis of TsqMan® probe
multiplsrT-PER-lor CaPy e

e b P ey o

S el e il & e e e LS R
o

- e R S e T
T Quantitation
o
=Absolute quantitation
Standard curve
-Standards must be acourately quantitated
-Eest used for viral load determination
Relative quantitation
«Standard curve
-Slandards are serial dilutions of a calibrator termplate
-Best used for gene expression studies
-Comparative guantitation
-Mathemaltical determinaticon
“Calibrator sample used as a 1= standard
-Baest used when particular ratios ane expecled or o

werify trends
Amlﬂn'

41
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1 ——— S ———, _..;—l—'"-.-"
NG A

CaPV e 1. 2000 cope of plisssid or 35 g of puriled DA

s

Tt Pl

Threshold Cyce
Load = 10** coplesim

a & B B & B

Concentration kg 10

Test sample

43

44

(Normalisation)

* Usually an abundantly and constantly expressed
housekeeping gene
= Mozt commonly used ones are the least reliable ones

= Best to run a validity test for the selected
endogenous control

Combination may be used

4~=""Endogenous 7 Internat Eomtrot™ ﬁ

B L St AN

it

Comparative threshold method -

P

45

46

=

y/ Real-Time FCR Vs Traditional PCR

! Advantages of Real-time PCR — E

LG
L

~Traditional PCR is measured at End-Point (plateau), while Real-
Time PCR collects data in the exponential growth phase

=An increase in Reporter fluorescent signal is directly proportional
to the number of amplicons generated.

~The cleaved probe provides a permanent record amplification of an
Amplicon

“Increase dynamic range of detection.
*No-post PCR processing is required.
“Detection is capable down to a 2-fold change

N /. *Hot Influenced by non-specilic ampifcation

— z —

ampiification can ba monttored real-time &

‘No posiPCR processing of products jhigh throughput, low
contamination riak)

“Ulira-rapid cycling (30 minutes fo 2 hours)

“Widsr dynamic rangs of up to 10=-fold

“Requirsment of 1000-fold less RMA than conventional
Detection Iz capabls down fo a 2-fold changs

~Confrmation of spacific ampiification by meiting point analysis
Most epecific, sensltive and rsproducibis

Mot much more sxpanaive than conventional PCR
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Pisddvantages ST Traditisnal leonventionsl B R
) ﬁ

*Poor precision .
ATie

“Low sensitivity

*Short dynamic range < 2 logs

~Low resolution

*Mon-automated

*Size-bazed discrimination only
*Results are not expressed as numbers

*Ethidium bromide staining is not very quantitative

jsadvantages of Realfiie PCR:. .. :
i ot ideal for multiplexing in general é
*Setting up requires high technical skill and
support

*High equipment cost

*Intra- and inter-assay variation

‘RMNA lability

*DNA contamination (in mRNA analysis)

49
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F=Ta \
@
DINA Extraction:

Materials reguined:
* Centrifuge, wortexer, waber bath, microcentrifuge tubes, ethancd [36-100 %),

Practicals A

Detection of Leptoapira nuclalc ackd by Real ma PCR

DA extracied from clinical sampies/isolates, by firsthy heat &illing .
Commonly used samipies are tissues, whole biood, serum, body fsids eic,
Oftenky used samples for PCR diagnosis of human samples ane Blood fplasma.

‘Qisgen ClASME DNA Mini Kit incuses:
Qlaamp spin oxlumn, collection tubes, Buffer ATL; Bufier AL Frofeinase K;
Buffer 8W1; Buffer 202 and Bufier AF

1 =TT one mil-of bactaral
cantrifuges for 5 min at 13,

the supsmatant without disturbing the pelist or c
o thia paliat a0d 1801 of Buffer ATL and 20 pi of Profeinass K, iy g 5.
wortexing and Incubats at SE°C for 20 minutss [untll the pelist i=
compistaly lysed).

4_ Brigfly centrifugs the tubs to remows the drops from the Inside of the
.

5. Add 200 il of Buffer AL to the =ample, mix by pulss-vortexing for 15
saconds and incubate further at 70°C for 10 min.

& Add 200 pl ethanol 100 %) to the 2ampls and mix B
wortexing for “ aawr‘::n ﬁ.ﬂ:ﬂ'. mixing., mnymntnu?nﬁmm
mmmammmmmaw

T l:-armulyapplr nuxm[lwmlngﬂnpm I any) to the
@aamp spin eclumn (In a 2 mi collection tubsa) wetiing the rim.
cmsﬂlan:ap amlcmlﬂugsan:‘] 000 rpm for 1 min. Discard the Airats
from the collsction fubs.

51
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5. Add 500 pi of Buffer AW2 without wetting the im and centrifuge at
14,000 rpm for 3 min. Déscard the collsction tubs contalning Nitrate.

10. Placs the
and

1. Place the @laamp spin column In 3 clean 1.5 ml microcentrifugs fubs,
and the ‘tube o

12. Add 50 pi of Buffer AE and Incubats at room temperaturs for 5 min

and centrifuge at 13,000 rpm for 2 min.

13. store the DMA at -20° C for Turther usa.

B ———

ﬂmmummm without watiing hl&mandemh'mum
G040 rpm for Tmin. Discard the Nitrate from the collsction fubs.

v
-

"

Glsamp In a new
cumnqaallﬂmag“r.lpmfml min.

tubs {provided)

g the Mirate.

— — e

Primer and Amplicon Design
primerz to be deslgned against a conserved mg“nh"ﬁ* d
can Ile deslgned with softwars

The pnmm

avaliabia program “such
daslgn and amplicon sslection.

Fulgslings to be followad Tfor ampdicon deslgn:

=Amplicon designed should be 75-zoo bp. chorter amplicons ame typically
amplifiad with higher sffidency. An amplicon should be at least 75 bp to sasily
distinguish it from any primer-dimers that might form.

*Secondary structuars is to be avodded if possible. Use programs such as m fold
(hetp:/ fuwnwbicinfo rpisdn/applications 'mfold/} to predict whether amn
amplicon will form any secondary stzucture at aonsaling tempssature.

“Templataswith long (4 repeats of singls bases iz to be avoided.

=C.C content of 0-60% to be maintained.

53
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I '] =T oy Typlcal 3YBR Eraan Raal ime PCR reaction:
i g
primer dasigning, the followlng parameatars are o De followad: SR Componenta of amplification mixture. o -
e 5 5

Compansn Firasd Cone

~primers should be deslgned with a GG content of S0-50°% | Anigan

TLE PR P 0T B 1L

[FE—
| gz LEms
Malting tempsrature (Tm) fo bs malntainsd betwesn S0°C and E5°C. = el o —
~Secondary structure avodded; adjust primer lecatlons outside of the targst oy = T S an
q ¥ I required. t A AN P b ]

TR Graar | [EPRE S §

! Titsg A, Prodyrmarats 3.8 Lkl | ]
-&vold repeats of Ga or Cs longer than thres bases PR primay [ - = = -
-G and Cs should be placed on e of prmsrs: E i iciad e i W plommateill o)

.-nu.-r Te s o S — =5
~Sequence of forward and revsrss primers should be checked to snaurs no 3° it =a [ —— ™

compismentartty (avold primsr-dimer formation)

“Warify spacificity using tools such as the Baslc Local Alignment Search
Tool{htip hwww.neblnim.nih.goviblssl) (Real-Time PCR Applications Gulde-

Blo-Rad Laboratorias)

A 10,000 X stock of SYBR Green | shoud be serialy divted so Tat final nescton
concenirafons ranged from 0.1 o 1.2 X Sampies shouid be loaded info 0.2 mi thin-wall, fak-
cap PCR tubes and fopped with 15 pl of mineral oil o prevent evaporation.
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Economic impact of leptospirosis in animals and human and KAP studies

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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Economic Impact of Lepiospirosis in
Animals and Humans and KAP studies

Dr.G.Govindaraj
ICAR-NIVEDI

What is an impact?

®

IMPACT

* Impact Assessment is defined as the process of idendfying the

* Impact assessment ([A) is 2 souctured process for considering

* The process involves the identification and characterisation of

Definition

fuiure CONSEqUENCES of a current or PIUPDEEd aCTOn

the implicatons, for people and their environment, of proposed
acdons. It is applied at all lewels of decision-making, from
policies to specific projects.

the most likely impacts of proposed actions (Impact
prediction/forecasting). and an assessment of the social
significance of those impacts (impact evaluadon).

L]

4
Data Collection Designs and Their Characteristcs
-l'hunnrnnnr-mld-ndum .l:'--r ll-'oﬂh:l.in -lenul Trpeaal I i by
spertes  |evilesrien |mwassre whar
s b pening

-:'I.H IR W TARILMSEHET (RS2l v .ln .'oI'fhl -hl rpeTEg .wnla-
s
i iy e raEaETE beRre (madum e = procem o 1.1'111'- du we [I.fed I“lpﬂt' nnal‘-“'.g ful‘
ard afir| walnabon " \
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THE MELIPLE BURDEN OF EQORCTIC BISEASE: HEMAN,
ENTMAL RKD ECOSTRTEN HERETH

-
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aaghma pdacl iy, i gl i Lk
reuall, menaling prmctn aad prrcedined & o mois et
ik LA P, | Al dissis dkay N A i
[ETPI—— R
gl

Halal ! e Lnik] i ot i
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Pubids Faalh lamim T o il Lo, of cppeaTamni
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mavwamal — wrvedliics ieenach preranand oo
e BURDEN DUE T0 HUMAN ILLNESS
B |
ey i e s - et Mt s My
9 10
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3 1 A
[ wneis ] § | | ] EEE
1.1 EFFECT ON HUMEN HEALTH
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= YLL uwm e e ecoectency o te e o Seth
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1.2 L0335 IN PRODUCTIVITY

Loss of productivity of labour(P)
P = (Number of worling days per year * Average
daily earming)

1.3 Welfare loss of individual and his family

It is difficult to quantfy the welfare loss in terms of pain
experienced by the patdent and happiness foregone by him
and his family

WTP may be used as proxies

1.4 Costof averting behavioar
Such as boiling milke, Using shoes, etr., inorder o

(Number of day  actually worked due to disease reduoe the rick of disease
persistence” Average daily earning)
e
§
# €
13 14
1.3 TREATHENT COST
* Coping cost which is contribated out of individual's or
household's pocket, suffering from the disease is caleulated @
s follows
Castinsurred in meatang buman BURDEN DUE T0 LIVESTOCK ILLNESS
= mumber of times visited to hospital * (average
fees of doctors + Average expenditur= on
drugs)
15 16
2] MORTALITY LOGS (R)
22 BODY WEIGHT LCGS
L3 MILE OS5
24 MILE LOSS DUE 70 ABORTION
25 MILK LOSS DUE 70 INCRERSED INTER-CALVING PERICD @
L6 TRERTMENT COST
T BURDEN ON PUBLIC SECTOR
17 18
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4.1 COST ON RESTARCE AND DEVELOPMINT

v Conl of Devalopmeal of vacdnes and droga
wagen of aeploysm
Bme dedicalad [or the ackvily
opartiozal coal
ecal of cxpital mesweas
other arpezses- b, ressanch soyaltion, cont of wchnology Breeler aic.,

v Conl of Iraining on Vaccine and'sr drug production and qealiey

3.2 DISEASE SURVELLLANCE AND CONTROL

v Conl om piiblic secior inclodm cout of dissase wirveillencs and contml

+ This secledes-

+ Conl of mocies

¥ Barvice ool of vacdmafon | nmportatics, cold chain and wlerney i)
¥ onl ralated 1o sar tagging in erirels

* Barvice costs for surveillanes and diagnoatic i

+ Gonl of haalth sducafion, Imining, advocacy kot larmesa

+ Contof vaccing admisstration
. .
19 20
KAP Studies KAP Studies
+ KAP studies helps to know the base level = In animal — nsk groups include livestock
information owners, farm labourers, veterinarian, para vet,
+ |t is essential to assess before implementing lab technicians,abbatior workers etc.
any public health programme * In humans- people living in low lying areas,
+ It can be assessed for individual health risk sanitary workers, ragpickers, lab technicians
qroups et
+ It can be done Ex-ante or Ex-post
L .
22

21

KAP-methodology

= Systematic sampling procedure to select the
at nsk groups.

* Development of survey instrument, pilot-
testing

= Scoring using Likerts scale or other methods

* Using positive and negative statements in the
questionnaire

= Descriptive statistics, indexing and regression
methods ]

Application of GIS in understanding the Spatial Epidemiology of Leptospirosis in India
Dr. Md.Mudassar Chanda, Scientist, [CAR-NIVEDI.

A geographic information system (GIS)

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.

Application of GIS in understanding Spatial . .
Epidemiology of Leptospirosis in India Structure of the discussion
1) Background information

1) What is geographic information system (GIS)?

& [} lmpertance of GIS
o : ¥ e IV) How GIS can help in understanding spatial
" t Epidemiology of Leptospirosis?
4 .

V) Summary

Practical demonstration

Dr. Md, Mudassar Chanda
MU PRD fOxford)
Seientice,
ICAR- NIVEDL BENGALURU

I) Background information: Classical

study by John Snow P ;
Yoy Spatial distribution of Cholera in London
‘,‘ Dr. John Snow (1813-1858),a In the 150, cholera was very poorly understood sl masilve cutbrels Wers & S GourTERce In
L. . ]egendary ﬁgum mthe ]llsml?ﬂf ;:.I,;:;d:::al:::uﬁ‘ﬁ‘g::t Lo ks 1654 I the Soho St wis typloal of the Gis, and the
R public health, epidemislogy and TR

#-11,.; :I.

N

anssthesiology

Dr John Snow is known as the ‘father
of modern epidemiclogy’ and the
‘father of GIS' because of the famous
case of the 1854 Cholera outbreak in
Londen's Broad Strest region.
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Cholera mapping

II) What is Geographical Information

system(GIS)?

GIS: A type of software

A computer system that allows us to
handle information about the location of
features or phenomena on the Earth's
surface
Has all the fanctionality of a conventional
DEMS plus much of the fancdonality of 2
COMpuUter Mapping system
GIS as a DEMS that allows us to explicitly
handle the spatal
Common examples:

ArcView

Arclils

Types of data in GIS

Two types of data are stored for each item
in the database
L. Attribute data:
Says what a feature is
Eg. statistics, tevt, images, sound, et
2. Spatial data:
Says where the feature is
Co-ordinate based
Vector data - discrete features:
Points
Lines
Polygons (2omes or areas)
Raster data:
Acontineous surface

Types of data in GIS- Raster

Raster data

Sapres I s viows simed ool i of wasmsbeers with &
Digital Vidos, Number (DN for each cell.

ity e sl represented us syuare grid cells thitare
unifures In size.
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Al "I‘J.

Satellie e i the rasier formsl showing vegetation in Soulh ledia,

Vector data

broken up into discrite grid squares

Westore faatures as sets of LY coordinate patrs

Types of data in GIS- Vector

Allows user tn séxal‘yiptu fic spatial locations and assumes that ger

10

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




Three forms of Vector data

L] Peincdats

\-) Uriess [iifis]) - seet. il cititone i) sl il
O S—

Components of Vector data

Hape | —= | s Cvnums Mapdits
Isifsfiridtion aboot beathon 1l
TS| " wgrighies
Anribsutie dats
Isferrratlon abeol What cam be Roused ot & partculi
location

Line dsta showing Cowing of s ivers in Saeth Ilis

15
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Which distriet han higheat pogsdation of sheep poat pegulation?

Fepmin

RPN {mﬂfﬂiﬁ‘ﬂ?

I W 2

_.=4E|gﬂiui.fi.i.i .E.lHﬂiLﬁjMﬁ

12

14

16
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Map oo display e popalation

Bl et rap s hsimg 2 of St b it S popil o

17

Filygen oap sherwing diskicts of Sunh Inlia

Layering of data in GIS

"

19

Overlaying of spatial data

Tuthsiwika + riveri + dtricts

IV) How GIS can help in understanding
epidemiology of Leptospirosis?

a. Exploratory analysis- showing spatial
distribution of important factors

b. Quantitative analysis- quantifying the
relationship between risk factors and
leptospirosis

Serapusitiviey of Liptosplreds o Asdiials

& e -
T -_'-_--':‘:_ '%_' Bifvalaiiaihais

21

anaiyss
anttsto analats

V) Summary

Types of 615 data: Raseer
Vestor data; Poln,line and vector

spatia epidensiology of Leptospircsts in India

nd Vector data

18

20
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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: zulO@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:moil @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 :ravil 706@gmail.com

Government of India, ICAR:

Dr. Parimal Roy, Director, ICAR-NIVEDI, Bengaluru, Karnataka. Mobile : 9884472767
E-mail:Director.nivedi@icar.gov.in
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Dr. V. Balamurugan, Principal Scientist,ICAR-NIVEDI, Bengaluru ,Karnataka.
Mobile:9481807438. E-mail: balavirol@gmail.com

Dr. Sabarinath, Scientist, ICAR- IVRI, Deemed University, [zatnagar, Bareilly, Uttar
Pradesh.Mobile: 9760606458 E-mail: drsabaril43ivri@gmail.com

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

Dr.M.Nagalingam,Scientist, [CAR-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, [CAR-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:mkumarl @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.

2.

Mrs. AnilaRajendran, Laboratory Technician, NCDC, New Delhi.
Mr. Chandan Singh, Laboratory Technician, NCDC, New Delhi.

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

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

Ms. Anjana K, Research Assistant, MCVR, Manipal University, Manipal, Karnataka.
Dr. Karikalan, Scientist, ICAR-IVRI, Izatnagar, Bareilly,Uttar Pradesh.

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

Mrs. LinshalLakshmanan, Lab Assistant, [CAR-NIVEDI, Bengaluru.

Mrs. ParulbenrameshchandralNaik, 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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