CONTROL OF PPR DISEASE:
CHALLENGES AND OPPORTUNITIES

Proceedings

National Conference on PPR Disease
held on November 28-29, 2014

=% ) BAIF DEVELOPMENT RESEARCH FOUNDATION



/

BAIF DEVELOPMENT RESEARCH FOUNDATION

An Indian Foundation committed to Livestock Development and Poverty Alleviation

BAIF Development Research Foundation (BAIF) is a Research Foundation established in 1967
by Dr. Manibhai Desai, a disciple of Mahatma Gandbhi, at Urulikanchan, near Pune to promote
sustainable livelihood in Rural India.

BAIF's Vision is to build a self-reliant rural society assured of food security, safe drinking
water, good health, gender equity, low child mortality, literacy, high moral values and clean
environment. BAIF's Mission is to create opportunities of gainful self-employment for the
rural families, especially disadvantaged sections, ensuring sustainable livelihood, enriched
environment, improved quality of life and good human values. This is being achieved through
development research, effective use of local resources, extension of appropriate technologies
and upgradation of skills and capabilities with community participation. BAIF is a non-political,
secularand professionally managed organisation.

Innovative models of micro-enterprises have been evolved to ensure inclusive
development through dairy husbandry, goat production, agri-horti-forestry and sustainable
agricultural production for food security and poverty alleviation. Formation of producers'
groups, empowerment of women and environmental sustainability cut across all these
programmes. Most of these programmes are serving as result demonstrations for wider
replication across the country.

BAIF has developed the Village Cluster Development Approach to reach the poorest of
the poor. To facilitate backward and forward development and to ensure sustainability, self
help groups of men and women of homogeneous socio-economic status are being promoted.
These groups have identified various on-farm and non-farm income generation activities to
boost their income further. BAIF is providing services to over 5.0 million small and marginal
landless families spread over one lakh villages in 16 states in the country. Apart from over 4000
staff engaged by BAIF, there are over 2500 self employed youth, para-veterinarians, field
guides and members of People's Organisations and their federations who are mentoring the
beneficiaries at the grassroot level.

BAIF is engaged in Livestock Development over the last five decades and committed to
transfer appropriate technologies and good husbandry practices to small livestock owners
while conserving the precious native breeds of cattle and buffaloes. BAIF has been a pioneerin
promoting livestock breeding services at the doorstep of small farmers across the country
since long. More than 4.5 million small and marginal farmers are availing Animal Husbandry
services in over 100,000 villages under BAIF's programme while 2.0 million high yielding cows
and buffaloes are in milk production, contributing over Rs. 6000 crores to the GDP annually.
The programme has demonstrated the feasibility of enjoying sustainable livelihood by
maintaining three dairy animals. BAIF has revived goat husbandry in the country through an
eco-friendly goat husbandry model, with formation of goat keepers' groups facilitated by local
field guides.
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Preface

India is an agrarian country and over 75% of the farmers being small and marginal
landholders, they are heavily dependent on livestock to raise supplementary income for
their livelihood. Unfortunately, a majority of the livestock is unproductive and prone to
series of diseases resulting in huge economic losses. Among these diseases, Peste des
Petits Ruminants (PPR) is an economically important disease particularly for small farmers
and landless who maintain sheep and goats for their livelihood.

Even with excellent networking of veterinary services and good quality vaccines available
in the country, our farmers are not able to take advantage of these services, resulting in
high mortality ranging from 30-60%. Hence, it is proposed to establish a National
Scientific Forum to ensure interaction among all the stakeholders - farmers, scientists,
producers of biologicals and field functionaries for identifying the challenges in the field
and to find suitable solutions.

As a first step, a National Conference on PPR Disease was organised on November 28-29,
2014 in New Delhi with the support of the Indian Council of Agricultural Research and the
Department of Animal Husbandry, Dairying and Fisheries, Ministry of Agriculture,
Government of India as Co-Organisers along with Global Alliance for Livestock Veterinary
Medicines (GALVmed), an international Foundation engaged in supporting the
developing countries to control livestock diseases and BAIF Development Research
Foundation, committed to livestock development and poverty alleviation. The conference
was sponsored by MSD Animal Health, Indian Immunologicals and Hester Biosciences.
The objective was to provide an opportunity to various stakeholders to share their
problems and experiences which would be helpful to evolve a suitable strategy through
the proposed Forum.

The conference was attended by Experts from International Organisations representing
OIE, Paris, ILRI, Nairobi, Pirbright Institute (World Disease Reference Laboratory), UK,
IFAD, GALVmed, UK, MSD Animal Health, the Netherlands, and senior scientists and
officials from the Ministry of Agriculture, Indian Council of Agricultural Research,Indian
Veterinary Research Institute, Central Sheep and Wool Research Institute and National
Institute of Veterinary Epidemiology and Disease Informatics, Scientists from Animal
Science Universities, Veterinary professionals of various State Animal Husbandry
Departments, Regional Disease Diagnostic Laboratories, Senior Executives and scientists
from Vaccine Production Firms and Civil Society Organisations.




The experts focussed their discussions on the nature of disease outbreaks, extent of
economicloss, various initiatives taken by the government and non-government agencies
and their impact on the disease control, status of vaccine availability and new initiatives
taken to produce improved quality vaccine and the awareness of farmers about disease
control. They also came out with important recommendations for effective control of the
disease. The delegates unanimously expressed that a Scientific Forum can be very helpful
for mobilising all the stakeholders to work together with focus on eradication of PPR from
the country.

We are grateful to the Ministry of Agriculture, Department of Animal Husbandry, Dairying
and Fisheries and Indian Council of Agricultural Research, Government of India, our
Sponsors, all the International and Indian Organisations and all the Delegates for their
valuable contribution and support. We hope this initiative will help to eradicate PPR and
enable our small ruminant keepers toimprove their livelihood.

BAIF and GALVmed team




EXECUTIVE SUMMARY AND RECOMMENDATIONS

Preamble:

PPRisanimportant disease of small ruminantsin India, which is threatening the livelihood
of a large number of small land holders, landless and women headed families in the
country. To establish a robust platform for control of this disease through a coordinated
effort, a National Conference on PPR Disease was organised in New Delhi on November
28-29,2014.

The conference was organised with the support of the Indian Council of Agricultural
Research and the Department of Animal Husbandry, Dairying and Fisheries, Ministry of
Agriculture, Government of India as Co-Organisers along with GALVmed and BAIF.
Generous support was received from GALVmed, Intervet International, Indian
Immunologicals and Hester Biosciences.

The conference was inaugurated by Dr. S. Ayyappan, Director General, ICAR in the
presence of international experts, research scientists, State Animal Husbandry
Departments, representatives of public and private vaccine manufacturers and civil
society organisations. Prof. Suresh S. Honnappagol, Animal Husbandry Commissioner,
Government of India, presided over the function. The Lead Speakers at the inaugural
session included Dr. Peter Jeffries, CEO, GALVmed, Dr. Hameed Nuru, Senior Director,
Policy and External Affairs, GALVmed, Mr. Girish G. Sohani, President, BAIF,
Dr. Narayan G. Hegde, Trustee and Principal Adviser, BAIF and Dr. Mamta Dhawan,
Regional Manager, South Asia, GALVmed. The Keynote Addresses were delivered by
Dr. Philip Toye, Principal Scientist and Theme Leader - Animal Health, ILRI, Nairobi and
Dr.Joseph Domenech, OIE, Paris.

The focus of this conference was to assess the status of the problem caused by the disease
and various initiatives made by different agencies particularly, the Central and State
Governments, Research Institutions, Animal Science Universities, Private and Voluntary
sectors and Farmers' Organisations, and to evolve a strategy for initiating a well-
coordinated programme, through a National Scientific Forum.

The conference was attended by 8 International Experts representing OIE, Paris, ILRI,
Nairobi, Pirbright Institute (World Disease Reference Laboratory), UK, GALVmed, UK, MSD
Animal Health, the Netherlands and 60 senior scientists and officials from the Ministry of
Agriculture, Indian Council of Agricultural Research, Indian Veterinary Research Institute,
Central Sheep and Wool Research Institute and National Institute of Veterinary
Epidemiology and Disease Informatics, Scientists from Animal Science Universities,
Veterinary professionals of various State Animal Husbandry Departments, Regional

Proceedings of National Conference on PPR Disease i



Disease Diagnostic Laboratories, Senior Executives and scientists from Vaccine Production
Firms and Civil Society Organisations.

The delegates focussed their presentations on the followingissues:

v Current PPR Disease status and itsimpact on the economy;
On-going Research on Diagnosis and Vaccine production;
Challenges of PPR Vaccination and Disease Control;

Strategy for PPR Control in India

DN NI NN

Role of a National Scientific Forum for control of PPR.

Highlights of the Presentations and Discussion

1.

Peste des Petits Ruminants Control Programme (PPR-CP): Realising the gravity of
PPR disease, the Government of India has been implementing PPR disease control
programme in all the states and Union Territories. The programme was further
strengthened in 2014-15 by providing funds for procurement of vaccine, mass
vaccination, strengthening of ELISA labs, supporting information, education and
communication (ECT) technology services, purchase of animal identification and
health cards, necessary equipments, consumables, etc. The Ministry of Agriculture s
also supporting the Research Institutions for undertaking surveillance and
monitoring under this programme. Premier institutions of ICAR - Indian Veterinary
Research Institute, Central Sheep and Wool Research Institute, Central Institute for
Research on Goats and National Institute of Veterinary Epidemiology and Disease
Informatics are also engaged in disease diagnosis, development of improved
diagnostics and vaccines, disease surveillance and assessment of disease impact on
theruraleconomy.

Inspite of serious efforts made by the Government of India and State AHDs, PPR, with
34% mortality, is the most serious disease in small ruminants, highly endemicin India.
It has a huge impact on the livelihood of small and marginal farmers. However, the
disease outbreaks are not being reported correctly due to poor communication
network and various other reasons. Often, it is only when farmers and the media
raise their voices that immediate reporting and follow-up vaccinations are
undertaken. However, such efforts are very sporadic with very limited impact.

Proper recording of disease outbreaks and their socio-economic impact should be
documented for correct assessment of the damage to enable policy makers to come
up with a suitable solution.

Proceedings of National Conference on PPR Disease



10.

11.

Awareness is the key to control: Awareness among farmers about the disease,
seasons of outbreak, availability of vaccine, quarantining newly brought animals and
segregation of suspected animals should be created. A toll free number may be
assigned for direct reporting about the disease outbreak by the farmers/local
Government/community organisations to a State Agency to ensure timely reporting
and action.

Disease outbreak occurs during certain seasons in different regions, mostly in March-
April and after the onset of monsoon, with some variation from region to region.
Hence, district-wise disease outbreak mapping should be prepared for planning an
elaborate control programme.

Considering that major outbreaks take place in April-June, vaccination in December-
February before the outbreak is recommended. Vaccinating in winter will help in
better maintenance of cold chain and significantly reduce damage to vaccine during
itsuseinthe field.

Early diagnosis in the field will be helpful in effective disease control. This can be
followed by Ring vaccination to cordon off the infected area. Targeted mass
vaccination, consecutively for 2-3 years, covering all unvaccinated sheep and goatsin
Andhra Pradesh, Karnataka and Chhattisgarh has been effective in controlling the
disease significantly. These success stories need to be properly documented and
shared across the country for cross learning.

Vaccinations should cover kids above 3 months of age and all unvaccinated animals.
Vaccination should be done after deworming. Animal registration card including
health and vaccination details for each animal or herd may be maintained to find out
the history and vaccination status.

Sheep and goat are infected by the same strain - 'Sungeri-96'. However, the impactis
more severe in goats thanin sheep.

Inter-state movement of sheepis a serious problem. These flocks, often unprotected
by vaccination, are prone to infection and spread of the disease. Special preventive
and control measures should be developed and the shepherd communities should
be trained to adopt recommended practices.

Good quality vaccine for PPR is being produced in India. However, the existing
infrastructure in the field for cold storage is inadequate. Therefore, development of
thermo tolerant PPR vaccine should be given priority.

Proceedings of National Conference on PPR Disease iii
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19.

Efforts are also being made to develop nasal vaccine which will be more effective and
easy for vaccination even by semi-skilled paravets. Production of recombinant
vaccine and marker vaccine may be explored. IVRI is already planning to develop a
multiple vaccine for Goat pox and PPR. Use of DIVA vaccine though expensive, can be
helpfulinthe last phase of disease eradication.

Packaging of vaccines in 25 and 50 doses will also be helpful in avoiding wastage of
vaccine. Training of vaccinators and para-vets in vaccination and storage of vaccine
should be given priority, by involving the vaccine manufactures.

Veterinary services should be strengthened to support the field network in
differential diagnosis, deworming, vaccination and sero-monitoring of the
vaccinated animals. Disease Investigation Laboratories already established in the
field should be strengthened to provide rapid diagnostic services.

RT-LAMP assay developed for detection of PPRV offers advantages of high sensitivity,
rapidity and ease of performance under isothermal conditions. This test can be
cheaperthanthe 'penside’ test for early diagnosis.

There is a need for a strong surveillance system to report outbreaks and to monitor
disease control through vaccination and movement of animals across the
districts/state.

Coordination between the Policy Makers, State Veterinary Services, field technicians
and farmers is the key to control the disease. Role of private and voluntary sectors
needsto be reviewed so that they can contribute their best to help the farmers.

The programme should have a firm policy commitment and legislative back up.
Students of veterinary colleges may be engaged for 1-2 weeks for annual vaccination
campaign and wide publicity given through mass media. The Veterinary Council and
State Governments authorities should be approached to permit lay vaccinators to
undertake vaccination.

OIE has planned a global PPR eradication programme in 2015. Taking clue from the
African PPR control programme, India should link its disease control programme with
the global programme by preparing a blueprint for its control and eventual
eradication of this disease.

iv
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National Scientific Forum on PPR

Abrainstorming session was dedicated to the establishment of the PPR Forum in India. All
the delegates expressed the need for establishment of a Scientific Forum with the
following activities which can be helpful in controlling the disease.

1. Thereisaneed for the Scientific Forum to promote PPR Disease Control on a Mission
mode.

2. The forum should have the support of the Central and State Governments,
institutionalized within the existing organisational structure and work as an
autonomous organisation neutral to all the stakeholders.

3. Membership should be open to the representatives of the Government of India,
Research Institutions, Universities and Training Institutions, Vaccine Manufacturers
and Distributors, State Animal Husbandry Departments, Civil Society Organisations,
Farmers' Organisations and Donor Organisations.

4. Theforumshould have the following Agenda:

v/ Draft a National Strategy for disease eradication and provide technical advice to
the State Governments on disease control;

v Engage in Advocacy, Policy Development and Awareness and review the Minor
Veterinary Services Act to include Vaccinators/Para-vets/Community Animal
Husbandry Workers (CAHWSs) for successful implementation of PPR vaccination
campaign;

v' Facilitate cross learning of Success Stories and challenges encountered in disease
control;

v’ Serve as a Consultative body and a Support organisation for the Government and
other stakeholders;

v' Approach the International Organisations engaged in disease control and
livestock development in India for technical support;

v Set up a dedicated Website for PPR. Develop a standard procedure / Manual for
management and control of PPR disease and maintain it on the website. Prepare
a Panel of Resource Persons to address questions posed by stakeholders/farmers.

v Prepare a baseline report on PPR Status in India, based on secondary data and
identify the priority areas of research and periodic field studies on economic
losses and socio-economicimpact of PPR outbreaks in different regions;

v' Facilitate technical collaboration for the Pubic and Private Biological Units
required for technology upgradation for production of vaccines and biologicals.

5. The Forum should have long and short term Action Plans. It should also identify the
resources to carry out the activities independently. [

Proceedings of National Conference on PPR Disease \



INAUGURAL SESSION

Welcome: Dr. Narayan Hegde, Trustee and Principal Adviser, BAIF

Small ruminants are an important source of livelihood and cash security for over 37.56
million small land holders and landless families in rural India. However, these livestock
owners have not been tapping the potentials of this sector due to lack of technical and
financial support from the development agencies and poor backward and forward
linkages. BAIF Development Research Foundation, a civil society organisation, since its
establishment in 1967 has been promoting genetic improvement of cattle and buffaloes
to take up milk production as a source of sustainable livelihood. Development of small
ruminants had very limited opportunity as most of the donors, including the development
departments of the Government considered goat development to be detrimental to the
conservation of biodiversity and forest resources.

However in 2005 at the invitation of the
Government of West Bengal, BAIF initiated
the goat development programme. Before
planning a suitable programme, the
problems encountered by the farmers were
analysed and it was realized that high rate of
mortality exceeding 50% due to PPR disease
was the most serious problem. Good quality
vaccine was available in the country but it was
not reaching the farmers. With vaccination,
the mortality came down to below 5%. With
other good husbandry practices, the programme enabled the goat keepers to enhance
their income by 3-4 times. The success of this programme enabled BAIF to replicate this
programme in other states. While expanding the programme, we felt that the control of
PPR should be animportant aspect of goat husbandry programme across the country.

Fortunately after a few years, GALVmed came to work in India and included PPR in their
development programme. BAIF requested GALVmed to join in sensitising stakeholders in
goat husbandry and to establish their network in the form of a Forum and come up with a
national agenda for eradication of goat disease from the country. We are extremely
happy that the senior scientists of International Livestock Research Institute (ILRI), Nairobi
and Office International des Epizooties (OIE), Paris are here to represent their Director
Generals, as token of their support to this initiative. Another International Organisation,
IFAD who is supporting the development of small ruminants in India has also extended its
support. This conference aims at understanding the status of PPR disease and mobilizing
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the stakeholders to share their views on establishing a National Scientific Forum,
ultimately to eradicate this disease from India.

Opening Remarks: Mr. Girish Sohani, President, BAIF

PPR is a serious disease causing huge loss to farmers, but the level of awareness among
farmers is low. The disease control programme particularly through timely vaccination in
the field is very weak. Hence, there is a need to mobilize the entire community while
strengthening extension and communication efforts to face the challenges. Control of the
disease is more important because most of the 37 million families owning sheep and goat
belong to weaker sections of the society and
are heavily dependent on small ruminants for
their livelihood. When small farmers lose
their animals, it is a devastating loss for them
as they would have lost everything. Hence,
the disease has to be taken more seriously
and concerted efforts need to be made to
control it. We have good quality vaccines but
the response for the usage is poor. This is the
right time to set up a forum to link global
partners with grassroot level farmers to
eliminate the disease during the next 5-10 years.We are grateful to the Government of
India, ICAR and all the partner organizations for supporting BAIF to take up this initiative.

Address by Dr. Peter Jeffries, CEO, GALVmed, Edinburgh, U. K.

GALVmed is working in the developing countries to combat livestock disease through
development of vaccines and efficient delivery. We have also been studying the reasons
behind the failure of the value chain in the field
and build local capacities to take up the
programme. In India, we have identified five
different diseases of which PPR is one. This
conference gives us an opportunity to review the
on-going activities of various players and to
identify the gaps. The time seems to be perfect
as there are many organisations prepared to
involve themselves in controlling the disease
and we can work together to address the
challenges through a coordinated approach.
| am also happy that a large number of international scientists are participating in the
conference along with Indian scientists and vaccine manufacturers. While adequate

Proceedings of National Conference on PPR Disease 2



funding may be available from the Government programme as well as from international
donors, the logistics of reaching small farmers is a serious challenge. It is important for us
to control this disease by involving all the stakeholders and bring relief to farmers.

Address by Prof. Suresh S. Honnappagol, Animal Husbandry Commissioner,
Ministry of Agriculture, Government of India

Small ruminants represent 39% of the total livestock population in India and serve as
moving banks of the small farmers and landless in rural India. Realising the economic loss
caused by PPR, the Government of India launched a massive PPR Disease Control
programme in 2010 with financial assistance to all the states. Under this programme, 460
million small ruminants have been
vaccinated, using good quality vaccines
produced by the Vaccine Production
Laboratories both in the public sector and
private sectors. The major problems are
logistics of vaccine handling and lack of
awareness among farmers in managing the
disease. Hence, when the proposal of
organising the National conference came
from BAIF, we were extremely happy to
support and strengthen the programme to
rectify the missing links. We are sure with
close coordination among various stakeholders, particularly through greater awareness
among farmers and efficient delivery of vaccination service at their doorsteps, we can be
successfulin controlling this disease.

Presidential Address

Dr. S. Ayyappan

Secretary, Department of Agricultural Research and Education (DARE)
and Director General, ICAR, Government of India

The Ministry of Agriculture,Government of India has been looking for an opportunity to
partner such a good public-private partnership, wherein the Government with all other
private stakeholders and farmer communities can launch the PPR Disease Control
Programme. Today, India is aiming to achieve a clean India and a healthy India status. As
Animal Husbandry is closely related to good health, our programme is helping our Prime
Minister's mission of making India healthy. ICAR has several devoted institutions to carry
out research and development pertaining to various animal health diseases and we have
some participants from private sectors who are availing technology from these
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institutions. With several international as well as national organizations participating in
this conference, we are looking forward to a meaningful partnership at the national and
international levels for the benefit of our farmers.

| am very happy that BAIF has taken the lead in this programme and | am very confident
that with its extensive network across the
country and a strong reputation for efficient
delivery of service, we will be able to reach the
needy across the country through this
programme. | am very happy to see that there
are many competitors who are compatible in this
room - "compete as well as complement each
other". Asthis disease affects the poor livestock
owners, the social dimensions of the disease are
even more serious than the economic
dimensions of the disease. We really want to
study the extent of damage caused by this

disease and address it suitably.

We sincerely wish that this will not be a routine conference. We want proper action to be
identified and hope that we can come up with a National Forum involving all the partners
to initiate action and ICAR will be extremely happy to be a part of the forum and support
whenever we can. Through this conference, we wish to send a message that it is our
commitment to help all the small farmers, sheep and goat keepers and we are with them
to address their problems. | hope the learned delegates of this conference will come up
with a precise action plan at the end of the conference.

Vote of Thanks by Dr. Mamta Dhawan,
Regional Manager, South Asia,
GALVmed

We are thankful to Dr. Ayyappan,
Dr. Honnappagol, the Government of India,
ILRI, OIE, all our sponsors and other participants
for their participation and support. We are
looking forward to a fruitful outcome, to help
our farmers.

Proceedings of National Conference on PPR Disease 4



KEYNOTE ADDRESS 1

Research Support for PPR Control

Dr. Philip Toye
Principal Scientist and Theme Leader, ILRI, Nairobi, Kenya

While we need to understand the socio-economic impact
of the disease, the epidemiological issues and
technologies need to be improved. Firstly, we need to
influence policy makers about the socio-economic
importance of the disease. While managing the disease,
the epidemiological data is very useful as there can be
targetted interventions in specific disease-infested areas,
instead of focussing on the entire population, which can
maximize the impact while minimizing the cost and time.
With regard to technology, thermostable vaccine can be very effective. Use of marker
vaccineis also beneficial to distinguish the vaccinated animals from the infected animals.

Combination of vaccines can be more beneficial because of the cost, delivery and
efficiency in covering animal health. Several vaccines of various diseases can be
combined. However, the disadvantage is that the combined vaccine will be used where
certain diseasesare not even prevalent.

Use of modern diagnostic tools is also helpful to a great extent in controlling the disease.
Penside tests are beneficial as they confirm the diagnosis. Rapid antibody tests are useful
in studying the epidemiology and sero-monitoring. ILRI has had technical collaboration
with various international organizations for development of thermostable vaccine as well
asfor developing penside test and DIVA vaccine.

The slides used during the Keynote address are presented below.

1 2
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KEYNOTE ADDRESS 2

The global strategy for control of PPR Disease

Joseph Domenech
Office International des Epizooties (OIE) (World Organisation for Animal Health), Paris

PPR was first detected in 1942 in Africa but today, it has spread across all the continents.
With well-planned control measures, the disease has been declared free in the United
States, Canada, South America, Europe and Australia and
altogether 48 countries. In the fifth strategic plan of 2011- DISE
15 of OIE, improvement in animal health and welfareisone |'*
of the major agendas. The specific objective is food
sufficiency which is ensured through healthy animals and |[her 28-20
effective veterinary services. il

a1

The good governance of veterinary service includes | or =
surveillance, detection, alertness and emergency § J A
response. This needs the support of good Government
policy, surveillance, efficient laboratories and timely
vaccination under Public-Private partnership. The first [ATIONAL CONFERENCE
step in this direction is immediate notification and regular

monitoring of the status. The information is collected through a regional network and a
network of reference laboratories. These centres are also empowered in capacity
building and training of member countries. FAO-OIE also has facilities for training of
technical staff of member-countries in technical skills and managing reference
laboratories. A PPR Global Eradication Strategy has also been evolved in 2014 with the
objective of providing direct support to member countries from FAO-OIE. OIE Terrestrial
Animal Health Code has also been developedin2013.

Proceedings of National Conference on PPR Disease 8



There are three Reference Laboratoriesin the world:

1. CIRAD, Montpellier, France
2. Institute for Animal Health, Pirbright, UK
3. National Diagnostic Center for Exotic Animal Diseases, Qingdao, China

These laboratories have facilities for virus isolation, serological analysis and evaluation of
vaccine quality, etc. The lessons learnt from Rinderpest Eradication Programme were
long-term vision, commitment of the Government, International community support,
support of the Regional Organisations and an International Organisational Platform to
coordinate the programme. A similar strategy will be helpful even for controlling PPR
disease. For global radication of the PPR, consultation process has been initiated and an
international workshop was held in Rome to learn from the experiences of various
countries including India. Based on this, a global programme for control of PPR has been
prepared. In Africa, FAO has been involved in control of PPR disease and Bill and Melinda
Gates Foundation through OIE, has been helpful in developing good quality vaccines and
its distribution.

The PPR Control strategy includes:

1. Global PPR eradication
2. Strengthening Veterinary Services
3. Improving the prevention and control of other major diseases of livestock

While controlling PPR, some information on surveillance of other diseases will be also
taken for ensuring overall animal health. By 2020, 50% of the countries are expected to be
free from the disease and by 2030, all the countries are expected to be free from PPR. For
monitoring, we should have a national platform for coordinated activities in various
regions. This should be followed by rigorous mass vaccination with priority for disease
endemic areas through Ring vaccination. There should be an inter-disciplinary approach
to blend good technology and social issues such as cost benefit analysis, motivation, etc.
This will help in efficiently reaching small ruminant holders in remote areas. The issue of
cost recovery should be considered well in advance and the programme will be very
effective when farmers are made to share the cost of vaccination. Close observationsand
monitoring are needed at all stages to assess the extent of disease spread and damage, at
the control stage through vaccination and post eradication stage.

Five important components of the programme will be diagnostic systems, surveillance,
prevention and control, legal framework and involvement of stakeholders in the
programme. There should be a close watch on the epidemiology of the disease with
regard to infection of wildlife and role of other domestic species in hosting or spreading
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the disease. Penside test may be adopted for diagnostic test. Vaccine delivery systems
should be strengthened and development of thermostable PPR vaccine can help in solving
many problems related to transportation and storage of vaccine. DIVA vaccine is
expensive, but usefulin the final stage of eradication.

Slides used during the address are presented below.
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TECHNICAL SESSION 1:
PPR Status, Economic Impact and On-going Research

Chairman: Prof. K.M.L. Pathak

Deputy Director General (Animal Sc.), ICAR, Government of India, New Delhi

1.1 Epidemiology of Peste des Petits Ruminants in India

V. Balamurugan, M.R. Gajendragad and H. Rahman
National Institute of Veterinary Epidemiology and Disease Informatics (NIVEDI),
Hebbal, Bengaluru 560 024, Karnataka

Peste des Petits Ruminants (PPR) is an acute, highly contagious, OIE-notified and
economically important trans-boundary viral disease affecting sheep and goats. An
analysis of the PPR outbreak reports/data available from 1987 to 2013 in the National
Animal Diseases Referral Expert System (NADRES), NIVEDI, Bengaluru to assess the
epidemiological status of PPR in India since the report of the first disease in 1987, revealed
that PPRisamongthetop ten diseases reported in small ruminants and stands firstamong
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the viral diseases with highest reported diseases. PPR is the major cause of mortality in
small ruminants with 34% recorded in sheep and goats. PPR is enzootic in India as plenty
of outbreaks have occurred in the past and are still occurring regularly throughout the
country and round the year in all the seasons but is frequent during the lean period with
wide geographical distribution. The peak season of outbreak for PPR has been from April
to December.

Apart from sheep and goat, there is also other livestock which may carry this organism but
they are not affected. Disease diagnosis is very important as very often, infected animals
do not show all the symptoms. Some animals which are mildly infected may not exhibit all
symptoms. Hence, proper examination is necessary to confirm the disease instead of
looking only at major symptoms.

On analyses of PPR pathozones, wide variations in various states,with different levels of
endemicity in the country was observed. Temporal analyses showed a gradual increase in
outbreaks since 1995 with the highest peak recorded during 2005 and a declining trend
after 2007. Some states like Andhra Pradesh and Karnataka have shown a decline in
reported PPR outbreaks during the past five years due to implementation of strategic
vaccination of sheep and goats and control measures under on-going national control
programme on PPR. In Karnataka, the Government took up a very intensive PPR control
programme on similar lines as Pulse Polio Vaccination Programme in 2003 and an
intensified programme through follow up vaccination of unvaccinated animals over a
period of five years, where mortality came down very significantly. In India, decreased
numbers of outbreaks in recent years as well as changes in the disease patterns, severity
and distribution might be due to the effectiveness of vaccines, timely vaccination of sheep
and goats and circulation of a Single Lineage IV virus. The status of PPR in India was
discussed during the deliberation.

Please find the detailed information as given below:

1 2
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1.2 Challenges of PPR Control in Rajasthan

Rajesh K. Mann and Ravi Israni
Department of Animal Husbandry, Government of Rajasthan

As per 19th livestock census, 2012, Rajasthan with 21.66 million goats, accounts for 16%
of the national goat population while ranking first in goat population, sixth in meat
production with 0.056 million tons of meat and first in goat milk production (1.641
milliontons) among all the states of India. Rajasthan ranks third in sheep population with
9.076 million sheep, sixth in meat production with 0.020 million tons of meat and first in
wool production in the country. Approximately, 276 million families are engaged in sheep
and goat rearing. Small ruminant rearing is the most preferred occupation for weaker
sections of the society while it is a gender-based livelihood activity within a family. For
women-headed families and landless families, it is a major source of livelihood. However,
the high mortality in sheep and goats due to outbreak of PPR has been one of the biggest
challenges for the small ruminant families. The major difficulties faced in Rajasthan were
extensive migration of sheep which makes vaccination as well as reporting of disease
outbreak difficult.
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In 2011-12 and 2013-14, PPR outbreaks were noticed in Udaipur (1 outbreak in goat,
mortality 1.3%), Baran (1 in sheep, mortality 1.3%), Kota (1 each in sheep and goat,
mortality 3.42% in sheep and 3.2% in goat), Bundi (1 in goat, mortality 3.13%), Sawai
Madhopur (1 in goat, mortality 0.66%), Pali (1 in goat and sheep each, total mortality
2.46%), Sikar (2 in goat, mortality 0.03%), Bhilwara (1 in goat, mortality 0%) and Nagaur (3
in sheep and goat each, mortality 5.33% for sheep and 0.81% for goat). There was no
outbreak of PPR in the state during 2012-13. During 2013-14, PPR outbreaks were
reported in Jaisalmer (1 in goat, mortality 0%) and Dholpur (1 in sheep, mortality 0.20%).
Preventive vaccination undertaken by the State Animal Husbandry Department was
408182, carried out before winter as well as during winter, at a nominal charge of Rs. 2 per
cattle head. As the above vaccination programme has been very effective in controlling
the disease, mass vaccination followed by repeat vaccination to cover the unvaccinated
animals will be taken up in the future.

Please find the detailed information as given below:
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1.3 Estimation of economic loss due to PPR in sheep and goats:
An incremental prevalence based analysis

G. Govindaraij, V. Balamurugan and H. Rahman
National Institute of Veterinary Epidemiology and Disease Informatics (NIVEDI),
Hebbal, Bengaluru 560 024, Karnataka

PPRis a highly contagious viral disease prevalent in small ruminants and resulting in huge
losses to various stakeholders. In India, PPR is enzootic with many outbreaks reported in
different geographical regions. However, due to lack of reliable data on actual field
outbreaks occurring in various species, age groups, regions, etc. the assessment of
economic loss based on secondary information of outbreak, attack and death is less valid
for policy making. Hence, an attempt has been made to estimate economic losses based
on the incremental prevalence, morbidity levels, mortality levels etc. derived from
literature, discussion with experts and scientific facts. Different mathematical models
have been used to assess the loss due to mortality in young and adult sheep/goat, body
weight loss in young and adult sheep, increased inter lambing/kidding period, increased
abortion, cost of high feeding and rearing inputs in young and adult sheep/goat, etc. A
sensitivity analysis for change in the incremental prevalence levels was also attempted to
assess the lower, middle and upper bound levels of losses due to PPR in the country and in
selected states. The details of the loss estimation method attempted and the results will
be discussed during the sessions.

Generally, when the disease spreads, it infects about 5-10% of the population in the
district. This has been the assumption while calculating the loss at the national level. In
case of sheep, the estimated loss at 5% infection is around Rs. 237 crores, Rs. 470 crores at
10% and Rs. 700 crores at 15% infection. With regard to goat population, at 5% infection,
the estimated loss is around Rs. 567 crores and Rs. 1135 crores at 10% and Rs. 1700 crores
at 15%. Further study is required to correctly document the loss and calculate economic
and social lossesincurred by the community.

Please find the detailed information as given below:

1 2
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1.4 Strategic Control of PPR disease in Andhra Pradesh

Sireesha S, Krishna Jyothi Y, Jyothi N and Reddy, G. Hanmanth
Veterinary Biological and Research Institute, Hyderabad

Andhra Pradesh state comprises of 25.50 million sheep and 9.60 million goat population
as per the 2013 livestock census and stands number one in sheep population in the
country. During 2005, a loss of Rs. 1265 million was estimated due to 533 PPR disease
outbreaks in the state. During 2000 to 2007, on an average, 400 PPR outbreaks were
recorded every year in the state. Therefore, an action plan was prepared for PPR control
in the state by considering the disease outbreak data, population density, migration
profiles, seasonality of the disease and availability of the vaccine. The Veterinary
Biological and Research Institute, Hyderabad (VBRI) has been engaged in the production
of PPR vaccine on a large scale using Sungri-96 attenuated strain supplied by IVRI since
2006.

A mass vaccination programme was carried out from January 2007 to March 2008
covering 82% sheep and goat population in the state based on the availability of PPR
vaccine produced at VBRI followed by annual vaccination campaigns until 2010 to cover
newborn young stock and unvaccinated animals. During this period, it was observed that
there was considerable reduction in disease outbreaks.

In 2011, the Government of India launched the National Control programme for PPR and
Andhra Pradesh implemented the pulse vaccination programme wherein the vaccination
coverage was 85.20%. From 2012 to 2014, vaccination was continued on a half yearly
basis based on the lambing pattern in young animals immediately after losing maternal
antibodies and leftovers. Pre and post vaccination sero-monitoring (@0.01% of the total
vaccinations) are in place and currently the disease is under control with maximum
number of outbreaks limited to 3 as was reported during 2013-14. Therefore, with a
strategic vaccination campaign, the disease can be kept under control which may
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eventually lead to complete eradication of the disease from the country. Identification of
unvaccinated animals, which also include 35-40% newly introduced animals, movement
of animals in and out of the districts and farmers' insistence on repeat vaccination for
vaccinated animals were the problems encountered in the field. Cold chain maintenance
for storage of vaccines and wastage of vaccine in the field due to large number of doses in
avial were the problems related to the vaccine.

Please find the detailed information as given below:

5 6
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1.5 Status of Peste des Petits Ruminants (PPR) in India

Avinash D. Deo
BAIF Development Research Foundation, Warje, Pune 411 058

Peste des Petits Ruminants (PPR) is one of the highly contagious and economically
important, notifiable viral disease of small ruminants, which causes substantial loss to
farmers. PPR is enzootic in India as outbreaks occur regularly throughout the country,
resulting in economic losses in terms of morbidity (50 to 100 %) and mortality (10 to
100%). Even though India is endemic to PPR, North-Eastern states are relatively free from
the disease or experience negligible number of outbreaks. The disease outbreak in
Eastern states was more during summer and more during rainy season in the Western
states. The Southern states experienced more outbreaks in winter while it was more in
winterand summerseasonsinthe Northern states.

In India, many districts of Andhra Pradesh, Karnataka, West Bengal, Himachal Pradesh,
Jammu and Kashmir, Odisha and West Bengal fall under the high and moderate
pathozone. However, Southern states like Karnataka and Andhra Pradesh have reported a
decline in the number of PPR outbreaks during the years 2006-2010, which can probably
be due to regular vaccination and monitoring. States like West Bengal, Madhya Pradesh,
Maharashtra and Rajasthan have reported an increasing trend in PPR occurrence during
the last five years. Therefore, it is essential to undertake vaccination programme on
priority in high endemic districts in each state, and subsequently, medium and low
endemic areas. For effective control of disease, vaccination should be followed by
deworming. Awareness about diagnosis and control of the disease among farmers could
help in early diagnosis and effective control of the disease. Vaccination camps should be
conducted before outbreak season and cover kids of 3 months and above age.

The availability of an effective vaccine, accurate diagnostic tests for PPR and an
experienced human resource prompt us to propose a national project for eradication of
PPR on the lines of National Project on Rinderpest Eradication, by creating a common
platforminvolving all stakeholders working in development of small ruminants.

Please find the detailed information as given below:

1 2
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Chairman's Remarks

PPRis an endemic disease, found throughout
the country. Goat keepers are more
enlightened about the disease compared to
sheep farmers. There is a need for a study to
know why the disease is more severe in sheep
in the Southern states and more severe in
goats in the Northern states. Animal
migration is an important reason for spread
of the disease. Early diagnosis and disease
reporting are necessary for effective control.
Vaccine is available in the country but
efficient cold chain is essential for protecting the animals. Mass vaccination followed by
repeat vaccination of young and uncovered animals could help in reducing the incidences
and mortality. [
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TECHNICAL SESSION 2:
Status of Diagnostics and Vaccine Production:
Problems and Opportunities

Chairman: Dr. Mohinder Oberoi
Animal Health Consultant, FAO Expert, Ludhiana

2.1 A Study to Analyse the Infectivity Titres of Peste des Petits
Ruminants (PPR) Vaccine produced in Roller Cultures

S. Sireesha, S. Madhavi, S. Vasundara, N. Jyothi and G. Hanmanth Reddy
Veterinary Biological and Research Institute, Hyderabad

As PPR disease control programme is underway in India, there is a demand for large
quantities of vaccine. In this context, a study was carried out to analyse the infectivity
titres of PPR vaccine produced in stationary and roller cultures. PPR vaccine virus was
propagated in 300 cm’ tissue culture (TC) flasks and 1800 cm’ roller bottles under uniform
cultural conditions and infected with uniform multiplicity of infection of PPR vaccine
virus. The medium was changed on alternate days after post-infection. When 80%
cytopathic effect (CPE) was achieved, all the flasks were harvested. These viral harvests
were freezed, thawed twice and pooled. Assessment of infectivity titres revealed that
there were two log higher titres in roller cultures compared to that of 300 cm” TC flask
cultures.

The total titre obtained per flask and the quantity of harvest obtained per flask were
significantly higher in the roller bottles. Further, the medium utilized and man-hours
required for roller cultures were comparatively less. Therefore, it is opined that roller
cultures are more economical in PPR vaccine virus production. Nowadays, micro-carrier
system is also recommended as an alternate procedure for PPR vaccine production as it
yields higher titre compared to stationary cultures. However, the two log increasesin the
titre observed in micro-carrier cultures was also observed in roller cultures. Moreover,
the technology of roller cultures is similar to that of routine TC flask cultures. Hence, this
system can be applied with the available expertise and laboratory set up only with
addition of a Roller apparatus. Therefore, roller bottle culture method is more useful and
economical for biological units particularly state biological units to meet their state
vaccine needs for the on-going PPR control programme.

Please find the detailed information as given below:
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2.2 In-vitro Selection and Molecular Characterization of
a Monoclonal Antibody resistant Mutant of an Indian strain of
Peste des Petits Ruminants Vaccine Virus

B. Getachew, A.E. Haq, V. Upmanyu, K.K. Rajak, D. Muthuchelvan, B. Sharma and

R.P. Singh
Division of Biological Products, Indian Veterinary Research Institute, Izatnagar 243122

Peste des Petits Ruminants (PPR), also known as goat plague, is a viral disease of small
ruminants caused by single stranded, negative sense RNA virus. In the present study,
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monoclonal antibody resistant (mAr) mutant of an Indian strain of PPR vaccine virus
(Sungri/96 strain) was isolated and characterized after passaging in the presence of "anti-
Haemaglutinin (H)" virus neutralizing monoclonal antibody 4B11. Subsequently, five
mutant populations of viruses namely PPRV-RM5, PPRV-RM6, PPRV-RM7, PPRV-clone E6
and PPRV-Clone E7 were isolated. Mutant populations were selectively reactive to anti-
Nucleocapsid mAb 4G6 but non-reactive to anti-H mAb 4B11 using indirect, cell based
ELISA and indirect fluorescent test. Findings indicate that there is a loss of epitope to mAb
4B11. At genomic level, two amino acid substitutions, both leading to proline, separated
widely apart (L263P and R502P), in the linear sequence of the H-protein, were identified.
These changes may be responsible for 4B11 resistant phenotype. The mAr mutant was fit
for growth in Vero cells and did not revert back after twenty passages without mAb
pressure. The isolated mutant virus was antigenically similar to vaccine virus, except with
the reactivity of mAb 4B11. Investigations, on in-vivo applications of the isolated variants
as possible negative marker vaccine proved that the epitope corresponding to mAb 4B11
has some competitive / overlapping epitope in the neighbourhood. Besides this, the
findings may help in identifying the epitope to mAb 4B11 which seems to be
conformational in nature. This is the first report on generating a mAr mutant to PPR virus
based on the available literature.

Please find the detailed information as given below:

3 4
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2.3 Safety and Efficacy Profile of Ovilis® PPR Vaccine in
Goats and Sheep
B. Mathivanan, S. Kilari, V. Moulin and P. Joosten

MSD Animal Health, Pune
MSD Animal Health, Boxmeer, the Netherlands

Peste des Petits Ruminants (PPR) or goat plague is a highly contagious, economically
important viral disease of goats and sheep with high morbidity in adult and high mortality
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in young ones. Ovilis® PPR vaccine was developed with a live attenuated Sungri strain
obtained from the Indian Veterinary Research Institute (IVRI). Safety and efficacy profile
of Ovilis® PPR vaccine was evaluated in young goats and sheep.

Safety of the vaccine was tested by injecting 100 doses in goat kids, checked for any clinical
signs up to 21 days post-vaccination (DPV). Dissemination, spreading and excretion of
vaccine virus were checked by sacrificing these vaccinated animals kept together with
unvaccinated controls at regular intervals. Various vital organs and excreta from these
animals were analyzed for the presence of PPR virus by real-time quantitative polymerase
chain reaction (qPCR). Efficacy of the vaccine was tested in young goats and sheep by
injecting single dose of vaccine and then subject to challenge infection with virulent PPR
virusat 21 DPV. Clinical observations were recorded and the blood samples were analyzed
by gPCR for viraemia and for sero-conversion by virus neutralization test (VNT).

There were no clinical signs of PPR disease in the vaccinated animals and virus could be
detected only in the lymphatic organs. There was no excretion and spread of vaccine virus
to the sentinels or among control animals coming in contact. Vaccinated sheep and goats
received clinical protection from challenge infection whereas all control animals showed
classical signs of PPR clinical disease. There was no viraemia in the vaccinated animals
unlike unvaccinated control animals upon challenge infection. To summarize, Ovilis® PPR
vaccine is found to be safe and efficacious in goats and sheep since there is no excretion of
vaccine virus and provides clinical protection by preventing viraemia.

Please find the detailed information as given below:
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2.4 Molecular epidemiology of Peste des Petits Ruminants
Viruses: 10-Year Study

Z. Ahmad, K.K. Rajak, D. Muthuchelvan, R. Kumar, D. Chaudhary, R.K. Singh and
A B. Pandey

Indian Veterinary Research Institute, Campus Mukteswar, Nainital 263 138,
Uttarakhand, Indian Veterinary and Research Institute, lzatnagar, Bareilly, UP

Peste des Petits Ruminants (PPR) is one of the most important viral diseases of sheep and
goats in India caused by PPR virus. In the present study, field samples received at PPR
laboratory at IVRI, Mukteswar in the past decade (2004-13) were subjected to laboratory
investigations. Sandwich ELISA was used for initial screening. A total of 50 clinical
specimens with optical density of over one were used for molecular epidemiology. Partial
sequencing of F gene (322 bp) and N gene (255 bp) were carried out. The sequence
analysis revealed nucleotide identity of 97.2-100% and 92.5-100% at the F and N gene
respectively. The phylogenetic analysis grouped all the viruses in Lineage IV. Two sub
clusters could be identified among the lineage IV viruses. Findings re-confirm the fact that
onlylineage IV virusisin circulation in India.

Please find the detailed information as given below:
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2.5 Detection of Peste des Petits Ruminants virus by reverse
transcription isothermal loop-mediated amplification

Maan S, Kumar A, Batra K, Jindal, N, Sunayna, Mahajan N.K, Singh A, Maan N.S and
Kumar A.

Departments of Animal Biotechnology, Veterinary Public Health and Epidemiology,
Veterinary Microbiology, COVS, LLRUVAS, Hisar, Haryana

Peste des Petits Ruminants (PPR) is a contagious viral disease prevalent among small
ruminants. It is endemicin several African, Middle Eastern and Asian countries, including
India. In this study, a one-step RT-LAMP assay for the detection of PPR virus was
developed. RT-LAMP primer sets that target highly conserved regions of PPRV genome
were designed using Primer Explorer ver 4.0 available at Eiken Chemical Co. Ltd. The assay
detected the virus rapidly, within 30-60 minutes, and the result could be visualized either
by resolving the ladder pattern of LAMP amplicons in agarose gel electrophoresis or
development of green colour in LAMP-positive tubes by adding picogreen dye. The assay
detected viral RNA in all the PPRV-positive samples, including field strains and Vero cell
adapted virusisolates. Analytic sensitivity of RT-LAMP was found to be comparable to that
of real-time RT-PCR, but higher than that of conventional PCR. The PPR specific LAMP
primers did not amplify RNA from foot-and-mouth disease virus (FMDV) and blue-tongue
virus (BTV) that produce clinical signs resembling those of PPR. This test is highly specific
to PPRvirusand unable to detect other viruses.

The RT-LAMP assay developed for detection of PPR virus has the advantages of high
sensitivity,rapidity and ease of performance under isothermal conditions. The test is
particularly suitable for use in 'front-line' diagnostic facility and mobile diagnostic unit,
and has potential for field-adaptation as a 'penside’ test to help in early diagnosis and
containment of field outbreaks in the sub-continent.

Please find the detailed information as given below:

1 2
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2.6 Thermostability Profile of Ovilis® PPR Vaccine

B. Mathivanan, S. Kilari, V. Moulin and P. Joosten
MSD Animal Health, Pune
MSD Animal Health, Boxmeer, the Netherlands

Peste des Petits Ruminants (PPR) disease of goats and sheep can be effectively controlled
by preventive mass vaccination of healthy animals like successful eradication of
Rinderpest (RP) disease globally. The main challenge for an effective implementation of
mass vaccination campaign for the control of PPR disease is to have a potent vaccine at the
time of vaccination at the farmer's doorstep. Ovilis® PPR vaccine developed at MSD
Animal Health based on live attenuated Sungri strain from Indian Veterinary Research
Institute (IVRI) was evaluated for its stability as per Drugs and Cosmetics Act of India
(1948) at elevated temperature ranges of 30+1°C, 37+1°Cand 45+1°C apart from shelf-life
storage temperature of +2 to 8°C. Potency of Ovilis® PPR vaccine batches stored at
refrigeration temperatures of +2 to 8°C has been maintained for at least 27 months so far.
However, vaccine potency lasts for a short period and it varies depending on the elevated
temperature zone. Potency of the vaccine was retained as long as 2 weeks when it was
stored at+30+1°Candforadayat+37+1°Cbutlessthanaday whenstored at +45+1°C.

To conclude, Ovilis® PPR vaccine has maintained its potency for at least two years when
stored atarecommended temperature of +2 to 8°C.

Please find the detailed information as given below:
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Discussion and Conclusion

It was reported that antibodies could be
isolated in vaccinated animals 9 days after
vaccination, although the general belief is
that two weeks are required to develop
immunity. The viral strain found in infected
sheep and goats was the same. However in
goat population dominated areas, the
disease symptoms were first seen in goats
and sheep were infected first in sheep
dominated areas.

Vaccination can cover advanced pregnant animals as well. However precaution should be
taken, because if the animals are suffering from certain ailments or high load of
endoparasites, there can be some adverse reaction, which may lead to abortion.

Observations of the Vaccine Manufacturers

India has been producing good quality vaccine and 160 million doses excess capacity is
available. Cost of vaccination is also fairly low. The areas of concern are delay in diagnosis,
timely reporting of the disease, poor cold chain network, unavailability of skilled
vaccinators and timely vaccination.

Efforts should be made to strengthen the cold chain facilities and distribution network.
Vaccine manufacturers can also be involved in disease diagnosis, training of vaccinators
and post vaccination monitoring, which can help in disease control. Training of local
youth as vaccinators will be
helpful for timely vaccination. The
programme should have a holistic
perspective.

Research is in progress to produce
| nasal vaccine and thermo-stable
vaccine, which can be more
effective in protecting the
animals. Further encouragement
is needed to promote higher
investment in research and new
technologies. [
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TECHNICAL SESSION 3:
Challenges of PPR Vaccination and Disease Control

Chairman: Dr. Satya Parida
Head, Vaccine Differentiation Group, Institute for Animal Health, Pirbright, U.K.

3.1 Control and Eradication of PPR - Role of Recombinant Vaccines

N. Pulicherla
Indian Immunologicals Ltd., Hyderabad 500032

Peste des Petits Ruminants (PPR), a highly infectious and economically important viral
disease prevalent in goats and sheep, is currently being managed with a live-attenuated
vaccine. Although the live-attenuated vaccines are cost effective and provide a strong
immunity, there is a need to develop new vaccines which could aid in the differentiation
of infected from vaccinated animals (DIVA), an important feature in disease surveillance.

Improving the thermal stability of the vaccine will also be helpful in avoiding cold chain-
associated problems, especially in rural areas. Several research groups have developed a
new generation of recombinant PPR vaccines, which include combination vaccines,
marker vaccines, virus-like particles offering selective advantages over the conventional
vaccines. While the efficacy of some of these potential vaccine candidates has been
demonstrated in target animals, further optimization might be required for inclusion of
allthe desired features in one vaccine. Serious efforts in this direction can bring out novel
PPR vaccines which along with companion diagnostic tests will be immensely helpful for
the control and eradication of this deadly disease. Combination of Capri pox and PPR
vaccine for sheep and Goat pox and PPR can be effective in cost and control of disease.
These vaccines can be produced separately and mixed at final stage of packing.

Please find the detailed information as given below:

1 2
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3.2 Seroprevalence of PPR in Sheep and Goats of selected Districts
of Semiarid Rajasthan

G.G. Sonawane, S.C. Dubey and R.K. Singh
Central Sheep and Wool Research Institute, Avikanagar, Rajasthan 304501

Among all the livestock species, small ruminant population is the major capital of animal
holders in Rajasthan state. However, systematic epidemiological information about status
of economically important diseases of sheep and goats including PPR disease is not
available. In the present study, an attempt was made during 2003-2005 to assess the
prevalence of PPRin sheep and goats in semiarid districts of the state.

A total of 2380 blood samples (sheep-1222, goat-1158) was collected from selected five
districts. Of these, 982 (sheep-502, goat-480) serum samples were randomly selected and
tested using c-ELISA kit. 132 sheep and 68 goat serum samples from CSWRI, Avikanagar
and 279 sheep samples from large scale Sheep Breeding Farm (LSSBF), Fatehpur,
Rajasthan were alsoincluded in the study to observe sero-prevalence at farm level.

Testing revealed an overall prevalence of 55.37% of PPR in field sheep, 55.41% in field
goats, 22.37% in farm sheep and 25.75% in farm goats. Combined overall prevalence in
small ruminant population in field was 55.39% and in farm was 21.71%. Surveillance data
of field and farm flocks also indicated more than double sero conversion in field flocks
(55.39%) in comparison to farm flocks (21.71%). Such a wide gap in sero conversion
resulted in a positive and effective role of farm management helpful in limiting spread of a
PPR like contagious disease. There were variations in the seroprevalence from breed to
breed and from district to district. In Rajasthan, seroprevalence was high in sheep as
compared to thatin goats, thereby indicating risk of high exposure of sheep to the disease.

On the basis of the present study, it can be concluded that prevalence of PPR is higher in
local sheep and goats without frank clinical disease in the area, indicating a possibility of
regular circulation of PPR virus in sub-acute form in this area. Hence, early diagnosis and
early vaccination will be very helpful in controlling the disease. Effective PPR vaccination
strategy at CSWRI farm and in the field area, after availability of commercial vaccine was
found beneficial in prevention of entry of such a fatal disease and in curtailing losses
occurring due to heavy mortality.

Please find the detailed information as given below:
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3.3 PPR Control in India and the Role of Hester

S.R. Chinchkar
Hester Biosciences Ltd., Ahmedabad 380006

Peste des Petits Ruminants (PPR) is a contagious viral disease and has high economic
importance. The eradication of Rinderpest disease has resulted in a milestone for control
of disease through vaccination. In India, IVRI developed PPR vaccine (Sungri-96) which
has shown remarkable impact on control of PPR disease in the country. The same
technology was adopted by Hester Biosciences to commercialise PPR vaccine.

Hester is also in the process of developing the vaccine which can be stable at 40°C on the
10th day. Using MgCl, as a dilutant helped in vaccine stability at higher temperature in the
field. Production of thermo adapted PPR vaccine has good advantage of having longer life
in the field conditions. A comparative study between sub-cutical vaccine vis-a-vis
intranasal vaccine has confirmed that both these vaccines are equally effective.

To control PPR disease, the vaccine needs to be applied to all susceptible population.
Vaccination in December-January will be very effective. Deworming prior to vaccination
will be very effective in December-February. Synchronising vaccination with time of
migration of sheep will easily help in covering migratory animals. While implementing the
vaccination campaign, certain practical problems like availability of vaccine on time and in
sufficient quantity, maintenance of cold chain till its use and vaccination within defined
time frame with available resources need to be addressed.

Please find the detailed information as given below:
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3.4 Peste des Petits Ruminants - Disease and its Control in India

K. Srinivas
Indian Immunologicals Ltd., Hyderabad 500032

Peste des Petits Ruminants (PPR) continues to be one of the major viral diseases affecting
huge susceptible small ruminant population in India. Small ruminants significantly
contribute to the rural economy as these species are considered to be a poor man's cow
providing financial stability. Nonetheless, the disease is known to have devastating
consequences in epidemics resulting in heavy mortalities. Quality vaccines are available
that can be used throughout the world irrespective of the lineage in offering very strong
vaccine induced immunity in mass vaccination control campaigns. Restriction on
movement of animal and quarantine apart from disinfection of the sheds are equally
important. Early reporting and timely vaccination and mass vaccination should cover 85%
of the population. Indian Immunologicals Ltd, a leading manufacturer of veterinary
vaccines in Asia continues to lead the fight against the control of important diseases of
livestock in India in collaboration with various Government agencies and International
collaborators to realize the dreams for better economic standards of rural poor farmers.
The following presentation summarizes the nature of the disease and the control strategy
for PPR.

Please find the detailed information as given below:
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3.5 Mass Vaccination for prevention of PPR Disease on the lines of
Pulse Polio Campaign - Experiences from Chhattisgarh

Goutam Roy, Neetu Gordiya, D.K. Siyar and S.K. Pandey
Directorate of Veterinary Services, New Raipur 492001, Chhattisgarh

Agriculture in Chhattisgarh is dominated by the small land holders and the landless. Of 3.6
million rural households in the state, about 18% are landless, 24% are sub-marginal and
19.5% are marginal. Chhattisgarh is very rich in livestock wealth with 1.50 crore animals
(excluding poultry) as per 19th Livestock Census 2012, against 2.55 crore human
population, as per Human Census 2011. There are 1.66 lakh sheep and 32.25 lakh goats in
the state. The average annual growth rate of small ruminants has shown a steep rise in
past 5 years. Goat husbandry is characterized by low inputs in feeding, breeding and
housing with higher return in terms of meat output. It is more gender equitable and easily
managed among domestic livestock species. Goat also has special browsing ability and
does not compete with large ruminants for feed.

PPR is a major threat causing heavy economic loss for the goat and sheep keepers in
Chhattisgarh since the past decade. The disease occurs as epizootics and cases go largely
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undetected due to unavailability of efficient diagnostic infrastructure in the state. Poor
people are the silent sufferers. The total asset value of goats in the state can be projected
to be around Rs. 1186 crores. Assuming an annual loss of 5% animals due to PPR disease
(directly caused by disease and indirectly by distress selling in the event of disease
incidence in the village), the economic losses alone works out to be more than Rs.59
crores annually. Thus, it is evident that if PPR disease is controlled effectively it will have
directand significantimpact onthe producers as well as consumers in the state.

For controlling PPR disease, a programme was undertaken in 2012-13, under Rashtriya
Krishi Vikas Yojana (RKVY). Field Technical team created awareness and training of junior
staff, and farmers, by involving the Village Sarpanchs (Heads of the local Government) on
the PPR control, through mass publicity media such as television, radio programmes,
intensive publicity through advertisement on Doordarshan and private channels for 15
timesinaday. This was followed by mass vaccination carried out in 12 days, involving all
the departmental staff. Vaccination was carried out at goat markets, check posts in the
city and state borders. Wall writing on individual houses who participated in the
vaccination could help to follow up farmers who were not covered under the vaccination
programme. Vaccination reporting was done everyday at the state headquarters.
Incentive for vaccination was given to paravets. Follow up vaccination was done in the
villages where missed vaccination was carried out. During 2012-13, 26.25 lakh
vaccinations were carried out and 28.89 lakhs in 2013-14 covering 80% animals. Budget
utilised was around Rs. 17 crores. Serum sample was taken of 0.01% animals to identify
the level of antibody level. As a result of vaccination, in the years 2009-10, 2010-11 and
2011-12, only one case of outbreak was reported while there were no incidences of PPRin
the state during 2013-14.

Please find the detailed information as given below:
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3.6 Development of Vaccine for PPR: A Disease of Small Ruminants

S.N. Singh
Biovet Pvt Ltd, #308, 3rd Phase, KIADB Industrial Area, Malur, District Kolar, Karnataka

Peste des Petits Ruminants (PPR) also known as ovine Rinderpest, is a contagious disease
affecting goats and sheep. Itis also known as sheep and goat plague. It causes mortality in
more than 50% of the affected animals due to high fever, pneumonia, diarrhoea and
dehydration. As per ICAR reports, the annual loss due to PPR in small ruminants (about
200 million) is approximately Rs. 180 crores.
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Due to the immense economic impact of PPR, measuring the clinical prevalence of PPR in
different geographical areas of the country with varying agro-climatic conditions, may be
helpful in establishing disease control strategies and for determining the actual infection
rate. With respect to differential diagnosis, we should have facilities for different diagnosis
to make sure there is effective disease control.

An effective vero-cell line based live attenuated indigenous freeze-dried vaccine has been
developed by ICAR and validated using extensive field trials. The vaccine has a shelf life of
more than one year at 4°C and provides immunity for three years. The vaccine is safe,
potent and acceptable for use in sheep and goat population. The vaccine is now being
produced in several states including Andhra Pradesh, Maharashtra, West Bengal, Haryana
and Karnataka.

Indian Institute of Science, Bangalore, had developed an edible PPR vaccine in 2004,
which is undergoing field trial. The Tamil Nadu Veterinary and Animal Sciences University
is also working on the development of PPR vaccine. A thermo-stable vaccine is also being
developed to avoid cold chain in field condition. Oral pillet vaccine can also be explored
like in the case of poultry for New Castle vaccine. Use of marker vaccine (DIVA) will help in
effective monitoring and control of the disease. A prompt system for quality vaccine
delivery under cold chain at the grassroot level with trained vets, paravets and farmers will
certainly help to control this disease. Disinfection of premises is necessary and the most
common disinfectant used is alkaline solution (sodium carbonate/hydroxide) followed by
Halogens (sodium hypochlorite), Phenolic compounds, citric Acid, alcohols and
iodophores.

Please find the detailed information as given below:
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Chairman's Remarks

Although PPR is the most serious disease of small ruminants, the disease outbreaks are
not being reported correctly due to poor communication network and pressure from
senior officials. Proper recording of disease
outbreaks and their socio-economic impact
should be documented for correct assessment
of the damage. Awareness among farmers
about the disease, seasons of outbreak,
availability of vaccine, quarantining newly
brought animals and segregation of suspected
animals should be created. A toll free number
may be assigned for direct reporting about the
disease outbreak by the farmers to a State
Agencytoensuretimely reporting and action.

Early diagnosis in the field will be beneficial. This can be followed by Ring vaccination to
cordon off the infected area. Considering major outbreaks in April-June, vaccination in
December-February is recommended. Vaccinating in winter will help in preventing
damage tovaccine duringits use inthe field. Targetted massvaccination consecutively for
2-3 years, covering all unvaccinated sheep and goats in A.P., Karnataka, Chhattisgarh and
Rajasthan has been effective in controlling the disease significantly. Vaccinations should
cover kids in the age group of 3 months and above all, the unvaccinated animals.
Deworming prior to vaccination is desirable. Animal registration card including health and
vaccination details will be helpful for effective monitoring. [
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TECHNICAL SESSION 4:
Strategies for PPR Control in India

Chairman: Mr. Sanjay Bhoosreddy
Jt. Secretary, Administration and National Livestock Mission (ANLM),
DADF, Government of India

Co-Chair: Dr. Hameed Nuru, GALVmed

Senior Director, Policy & External Affairs, GALVmed, Gaborone Botswana

4.1 PPR Control and Eradication

Satya Parida
The Pirbright Institute, U. K.

The target date set by OIE and FAO for global eradication of PPRis 2030. The strategy is to
understand epidemiology and ecology in the context of farming system, prepare a road
map and monitor the vaccination with efficient attenuated and DIVA vaccine
combination with campaign marked with deworming. The impact of the disease are
direct death, loss of production, expenses towards diagnosis and treatment, and distress
sale. There are four lineages in the PPR virus and the vaccine will protect all four of them.
Forsuccessful eradication of disease, early diagnosis and vaccination with live attenuated
vaccine can be effective. The difficulties involved were poor infrastructure and political
will, poor laboratory conditions, presence of mild disease in wildlife reservoirs and ability
to differentiate between vaccinated and naturally infected animals.

With regard to PPR control, the case study of Andhra Pradesh, on disease outbreak,
follow up of vaccination and subsequent impact clearly focussed on the strategy of mass
vaccination followed by strong surveillance. Multivalent vaccine can provide life-long
immunity. Animportant strategy which may be considered for eradication of the disease
is maximum coverage through mass vaccination using a well-planned strategy for
awareness, thorough education of disease symptoms and control, followed by
vaccination to cover uncovered animals particularly in border areas, using vaccine
certificate for migrating flocks, good disease monitoring system and sero-surveillance of
vaccinated animals, including the kids of four months.

Please find the detailed information as given below:
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4.2 GALVmed in PPR Disease Control

Jeremy Salt
GALVmed, U. K.

PPR is an important disease identified by GALVmed for strengthening the capabilities in
India. GALVmed is providing support to develop PPR recombinant vaccine with PPR for
small ruminants. Development of thermostable PPR vaccine is also a part of the agenda.
Development of the vaccine in smaller doses and establishing a good distribution network
for cold chains are otherissues being considered. The focus of GALVmed is to facilitate the
availability of vaccine as a private good. Other areas of support required are assessment
of constraints to control the disease in endemic regions, use of vaccine of different origins
without restriction on strain or genotype, robust quality control system (AU PANVAC for
Africa), monitoring on sero-surveillance and strengthening of vaccine distribution
channels within endemicregions.

Please find the detailed information as given below:
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4.3 PPR Control - Initiatives of Hester Biosciences

Rajiv Gandhi
Managing Director, Hester Biosciences, Ahmedabad

Hester and GALVmed entered into a collaboration in 2009. Hester has already developed
a thermostable New Castle vaccine for poultry. Hester PPR vaccine is now ready for use.
The plan is to take up distribution of PPR vaccine along with deworming to ensure
synchronization of both the activities. Hester is simultaneously creating awareness
among farmers about the impact of the vaccine. They propose to select a few states like
Jharkhand and Odisha and prepare a master plan for effective control of the disease.
Creation of a distribution network and cold storage, training of paravets and vaccinators
for support, are the proposed activities.
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4.4 PPR Vaccine Aspects in a Control Programme

Danny Goovaerts
Consultant, GALVmed, U. K.

PPR is considered to be the most destructive disease of small ruminants and highly
endemic in India. Major issues related to vaccination are which vaccine to use, which
characteristics are needed for control, genotype, strain, Marker or DIVA vaccine,
thermostable vaccine, dose presentation and quality (titre, shelf life, stability). Although
there arefour lineages, 1-3 are in Africaand lineage and 4 in Asia, North-Africa and Middle
East. Presently, one single genotype is available. There is cross-immunity between
Rinderpest and PPR. DIVA vaccines are most often recombinant vaccines demanding
longer regulatory procedures and expensive diagnostics. However, this vaccine will be
very useful at the latter stage in eradication by stamping out the disease. DIVA vaccine will
also be useful to detect carrier status and remove persistently infected animals. Despite
the availability of DIVA vaccine against various diseases, its use is relatively low. Improved
thermostability will really make a difference in effective vaccination. Several existing PPR
vaccines have already shown good thermostability. Good quality freeze dried vaccine will
also help in keeping the quality high. Proper attention in vaccine production such as good
quality raw material, maintaining sufficiently high titre in the vaccine and proper freeze
dried technology can produce good quality stable vaccine. Fortunately, India has these
facilities. Hence major focus should be on field programme. Use of improved diluents will
also help in keeping the vaccine quality better. Mass vaccination should be taken up
preferably during winter period to prevent damage to the vaccine. Intranasal vaccination
has significant advantages over other vaccines. However, the technology is yet to be
developed.

Please find the detailed information as given below:
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4.5 Strategies for PPR Control in India

Alasdair King
MSD Animal Health, the Netherlands

It is important to have good quality vaccine with potency. Equally important are
transportation, storage and recording. A well planned programme for identification of
villages, vaccination camps and training for vaccinators will be helpful. For successful
eradication, it is necessary to have a national level plan, build capacities at all the levels,
establish a well managed monitoring and documentation system, involve all the
stakeholders and act after careful planning.

Please find the detailed information as given below:

5 6

Proceedings of National Conference on PPR Disease 82



7
4.6 Role of Indian Immunologicals in Control of PPR

K. Anand Kumar
Indian Immunologicals Ltd., Hyderabad

Policy supportis needed for strengthening of the infrastructure and awareness of farmers
and supply of vaccines at an affordable price. Training of vaccinators is also important.
There is huge wastage of vaccine. Is this due to low cost or ignorance? Thereis a need to
check the movement of animals, segregation of diseased animals and monitoring of the
vaccination programme. We can start with recombinant vaccine and DIVA vaccine can be
used at a later stage.

Co-Chair's Remarks

| take this opportunity to compliment all of
you particularly the Indian Council of
Agricultural Research and the Animal
Husbandry Commissionerate, Government
of India, who came forward with generous
support for organising this conference and
proposing the establishment of a Scientific
Forum for eradication of PPR from India. We
are extremely happy that GALVmed has also
been given an opportunity to take part in this
challenging task. With our international
resource persons and experience, we will certainly take part whenever necessary to
strengthen the programme. For launching such an initiative, we need to have a clear cut
objective and action plan. With coordinated approach and good network of all the
stakeholders, it should be possible to control the disease in the shortest possible time.
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Chairman's Remarks

Considering the importance of PPR, Government of India has launched a National
Programme for eradication of PPR in the 12th Five Year Plan, and Rs. 150 crores has been
allocated for the first five years. We also
realize the need for strengthening the
infrastructure but control of animal
movement is extremely difficult even within
and outside the country. We have also
recognized Pashumitras and non-
veterinarians in vaccination and their role as
vaccinators in a big way. Farmers in India are
prepared to pay but due to lack of knowledge
and hesitation, they ignore and neglect
vaccination. | am happy that the conference is very timely, with active participation of
renowned scientists representing important international research institutions and all
the Indian vaccine manufacturers are here with their eagerness to support PPR disease
control programme. The Government is very keen to have close interaction with all the
stakeholders for eradication of this disease. [

TECHNICAL SESSION 5:
Brainstorming on National Scientific Forum for PPR

Chairman: Dr. S. Bandyopadhyay

Member, Agricultural Scientists' Recruitment Board, ICAR, Government of India

The objective of this session was to identify the scope for establishing a National Scientific
Forum, to identify the objectives and key players to be involved. All the delegates
confirmed the need for this Scientific Forum and expressed that all stakeholders
particularly scientists dealing with PPR disease should be encouraged to become active
members of this forum. Membership should be open to the representatives of the
Government of India, Research Institutions, Universities and Training Institutions, Vaccine
Manufacturers and Distributors, State Animal Husbandry Departments, Civil Society
Organisations, Farmers' Organisations and Donor Organisations. All the international
organizations working on small ruminant development in India should also be invited to
be members.

The Forum should be an independent institution with legitimate status, to work closely
with other institutions and stakeholders to strengthen them, while generating funds from
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various sources, to meet the programme costs. As the Animal Husbandry Commissioner,
Government of India has direct influence on the State Governments, this office has to
supportthe Forum forits effective functioning.

Ideally, the Government of India should identify a Coordinating agency for PPR
eradication and the Forum should closely follow the national strategy and identify its role
and work closely with other agencies. Forum should confine itself to an advisory role
rather than involving itself in the programme implementation. Finally, the primary
objective of helping the farmers should not be ignored.

Main Activities Proposed

v Identify the goal, mission and objectives of this forum.

v/ Create awareness among sheep and goat keepers.

v" Undertake disease surveillance, and alert the Animal Husbandry Department and
farmers about disease outbreaks.

v" Promote studies on correct estimation of monetary losses due to PPR and impact on
poor families.

v" Promotion/ Facilitation for mass vaccination on a mission mode.

v" Prepare a standard operating procedure in consultation with Government agencies
and make available to needy field professionals.

v Prepare success stories of different states and share with all states and policy makers.
Strong messages should be sent through series of success stories.

v' Arrangetraining for para-vets and field professionals

v' Set up a dedicated Website for PPR. Maintain a standard procedure / manual for
management and control of PPR disease on the website. Share relevant information
on disease outbreaks and initiatives taken by various stakeholders. Maintain a
databank.

v" Serve as a Consultative body and a Support organisation for the Government and
other stakeholders. Prepare a Panel of Resource Persons to address questions.

v" Engage in Advocacy, Policy Development and Awareness and review the Minor
Veterinary Services Act to include Vaccinators/Para-vets/Community Animal
Husbandry Workers for vaccination.

v Identify research issues and interact with research institutions for facilitation and
documentation.

v Forecast and address un-anticipated problems.
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Supportive Role

The Forum can associate with Central and State Governments to develop the strategy and
Action Plan for disease control. Members of the Forum can assistin strengthening of state
level laboratories and to follow up for recognition of Indian Disease Investigation
Laboratory for PPR by OIE with support from Pirbright Laboratory. While setting up the
forumon PPR, we can also add other health-related issues, in due course. ]

CONCLUDING SESSION:

Peter Jeffries
CEO, GALVmed, Edinburgh, U. K.

It is very encouraging that all the
participants came together towards a
focussed common goal. Capacity building,
diagnosis and timely vaccination play a key
role. PPR has no dearth of good quality
vaccines. However, it is better to be taken
as a private good, if farmers are prepared to
pay for vaccination. Establishment of a
scientific Forum will be an excellent
opportunity to establish a close network
among various stakeholders to take a
coordinated programme to eradicate PPR from India. GALVmed will be willing to take
active partto strengthen the Forum. We have confidence in BAIF to take it forward.
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Dr. Narayan Hegde
Trustee and Principal Adviser, BAIF

| am grateful to Dr. Peter Jeffries, CEO, GALVmed for his support for this Programme. lalso
thank Dr. Hameed Nuru, Senior Director, Policy & External Affairs, GALVmed, Gaborone
Botswana, who has been guiding us in designing the conference and taking personal
initiative to involve the international organisations in this conference. With his worldwide
experience, particularly in Africa, we feel empowered to take this task ahead. We also
count on further support from various international organisations particularly OIE, ILRI,
FAO, IFAD, Bill and Melinda Gates Foundation, GALVmed and others. We are grateful to
them and seek their support for launching the National Scientific Forum. We are thankful
to all the delegates for their active involvement and will keep them informed about the
development.

Mr. Ramesh Rawal, Trustee and Executive Vice President, BAIF proposed the vote of
thanks. [
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PROGRAMME
Day 1: November 28, 2014

Registration of Delegates: 8.30-9.45 am

INAUGURAL SESSION
(10.00-11.30 am)

- Welcome: Dr. Narayan G. Hegde, BAIF

- Opening Remarks by Mr. Girish Sohani, President, BAIF

- Address by Dr. Peter Jeffries, CEO, GALVmed

- Address by Prof. Suresh S. Honnappagol, Animal Husbandry Commissioner, Gol

- Presidential Address by Dr. S. Ayyappan, Secretary, Department of Agricultural
Research and Education (DARE) and Director General, ICAR

- Vote of Thanks: Dr. Mamta Dhawan, Regional Manager, South Asia, GALVmed
- Keynote Address: Dr. Philip Toye, ILRI

Tea break (11.30 am - 12 noon)

TECHNICAL SESSION 1:
PPR Status, Economic Impact and On-going Research
(12 noon to 1.30 pm)

Chairman: Dr. K.M.L. Pathak, DDG (Animal Sc.), ICAR
Speakers:
> Dr. V. Balamurugan, National Institute of Veterinary Epidemiology and Disease

Informatics (NIVEDI), Bangalore
Epidemiology of Peste des Petits Ruminantsin India

> Mr. Ravilsrani, Animal Husbandry, Government of Rajasthan
Challenges of PPR Control in Rajasthan

> Dr. G. Govindaraj, National Institute of Veterinary Epidemiology and Disease
Informatics (NIVEDI), Bangalore
Estimation of economic loss due to PPR in sheep and goats: An incremental
prevalence based analysis
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Dr. G. Hanmanth Reddy, Veterinary Biological & Research Institute, Hyderabad
Strategic control of PPR Disease in Andhra Pradesh

Dr. Avinash D. Deo, BAIF
Status of PPRin India

Lunch (1.30 - 2.30 pm)

TECHNICAL SESSION 2:
Status of Diagnostics and Vaccine Production:

Problems and Opportunities
(2.30 - 4.30 pm)

Chairman: Dr. Mohinder Oberoi, Animal Health Consultant, FAO Expert, Ludhiana

Speakers:

>

v

\74

Y

S.Sireesha, Veterinary Biological & Research Institute, Hyderabad

A Study to analyse the infectivity titres of Peste Des Petits Ruminants (PPR)
Vaccine produced in Roller Cultures

Dr.R.P.Singh, IVRI, Izatnagar

In-vitro selection and Molecular characterisation of a monoclonal antibody
resistant mutant of an Indian strain of Peste des Petits Ruminants vaccine virus

Dr. S. Kilari, Intervet India Pvt. Ltd., Wagholi and MSD Animal Health, Boxmeer, the
Netherlands

Safety and efficacy profile of OVILIS PPR vaccine in goats and sheep

Dr. D. Muthuchelvan, Senior Scientist, In-charge - PPR Lab, Mukteshwar, Nainital
District, Uttarakhand

Molecular epidemiology of Peste-des-Petits Ruminants Viruses: 10 year study

Dr. Aman Kumar, LLR University of Veterinary and Animal Sciences, Hisar

Detection of Peste des Petites Ruminants virus by reverse transcription
isothermal loop-mediated amplification

Dr. B. Mathivanan, R&D Scientist, MSD Animal Health, Wagholi, Pune
Thermostability profile of OVILIS PPR vaccine

Tea break (4.30 - 4.45 pm)
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TECHNICAL SESSION 3:

Challenges of PPR Vaccination and Disease Control
(4.45 - 6.30 pm)

Chairman: Dr. Satya Parida, Head, Vaccine Differentiation Group, Institute for Animal
Health, Pirbright, U. K.

Speakers:

>

Y

Nagesh Pulicherla, Indian Immunologicals Ltd., Hyderabad

Control and Eradication of PPR - Role of Recombinant Vaccines

Dr. Ganesh G. Sonawane, Central Sheep and Wool Research Institute, Avikanagar,
Dist. Tonk, Rajasthan

Seroprevalence of PPR in sheep and goats of selected districts of semiarid
Rajasthan

Dr. Shankar Chinchkar, Hester Biosciences Ltd., Ahmedabad

PPR ControlinIndia and Role of Hester

Karnati Srinivas, Indian Immunologicals Ltd., Hyderabad
Peste des Petits Ruminants - Disease and its Controlin India

Dr. Goutam Roy, Directorate of Veterinary Services, Chhattisgarh, New Raipur

Mass Vaccination for prevention of PPR Disease on the lines of Pulse Polio
Campaign - Experiences from Chhattisgarh

Dr.S.N. Singh, Biovet Pvt. Ltd., Malur, Dist. Kolar, Karnataka
Development of Vaccine for PPR: A Disease of Small Ruminants

Dinner (7.30 pm onwards) on the Lawns of NASC Complex

DAY 2: November 29, 2014

TECHNICAL SESSION 4:
Strategies for PPR Control in India
(9.30-11.30 am)

Chairman: Mr. Sanjay Bhoosreddy, Jt. Secretary, Administration and National Livestock
Mission (ANLM), DADF, Government of India

Co-Chair: Dr. Hameed Nuru, GALVmed
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Speakers:
> Keynote Address: Dr.Joseph Domenech, OIE
Dr. Satya Parida, Pirbright Institute, UK
Mr. Jeremy Salt, GALVmed
Mr. Rajiv Gandhi, Hester Biosciences, Ahmedabad

YV V V VY

Dr. Danny Goovaerts, GALVmed
Dr. Alasdair King, MSD Animal Health, the Netherlands
Dr. K. Anand Kumar, Dy. Managing Director, Indian Immunologicals Ltd.

\7/

v

Tea break (11.30 am - 12 noon)

TECHNICAL SESSION 5:
Brainstorming on Establishing PPR Forum in India

(12 noon - 1.30 pm)
Chairman: Dr. S.K. Bandyopadhyay, Member, Agricultural Scientists Recruitment Board,
ICAR, New Delhi
Brainstorming Session on suitable strategies and activities of the Forum

Lunch (1.30 - 2.30 pm)

SUMMING UP SESSION
(2.30-4.00 pm)
Speakers:
> Dr. Hameed Nuru
Dr. Peter Jeffries

Y

Dr. Jeremy Salt
Dr. Philip Toye
Dr. Joseph Domenech

Y VY

Y

CONCLUDING SESSION
(4.00 - 5.00 pm)
Chairman: Dr. Peter Jeffries, CEO, GALVmed, UK

Co-Chair: Dr. Narayan Hegde, BAIF
Vote of Thanks: Mr. Ramesh Rawal, Trustee and Executive Vice President, BAIF
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Annexure 1

LIST OF PARTICIPANTS

International Organisations:

1. Dr.Joseph Domenech
OIE
12, rue de Prony, 75017 Paris, France
E-mail: j.domenech@oie.int

2. Dr. Philip Toye
Principal Scientist and Theme Leader -
Animal Health
International Livestock Research Institute
Nairobi, Kenya
E-mail: P.Toye@cgiar.org

3. Prof. Satya Parida
Head, Vaccine Differentiation Group
The Pirbright Institute
Pirbright, Surrey GU24 ONF, UK
Phone: +44 (0)1483 231020
E-mail: satya.parida@pirbright.ac.uk

4. Dr. Peter Jeffries
CEO
Global Alliance for Livestock Veterinary
Medicines (GALVmed)
Doherty Building, Pentlands Science Park,
Bush Loan, Edinburgh EH26 0PZ, UK
E-mail: peter.jeffries@galvmed.org

5. Mr. Jeremy Salt
Global Alliance for Livestock Veterinary
Medicines (GALVmed)
Doherty Building, Pentlands Science Park,
Bush Loan, Edinburgh EH26 0PZ, UK
E-mail: Jeremy.Salt@galvmed.org

6. Dr. Hameed Nuru
Senior Director - Policy & External Affairs
GALVmed Office 205
Ministry of Agriculture, Red Block
1st Floor, Mmaraka Road, Plot 4701
P.O. Box 45108 - Riverwalk

10.

Gaborone Botswana
Tel +267 3121203 (O)
E-mail: hameed.nuru@galvmed.org

Dr. Danny Goovaerts

Consultant

Global Alliance for Livestock Veterinary
Medicines (GALVmed)

Doherty Building, Pentlands Science Park,
Bush Loan, Edinburgh EH26 OPZ, UK
E-mail: Danny.Goovaerts@galvmed.org

Dr. Mamta Dhawan

Regional Manager, South Asia

Global Alliance for Livestock Veterinary
Medicines (GALVmed)

Unit 118 & 120 B, Splendor Forum

Plot No. 3, Jasola district Centre, Jasola
New Delhi 110025

Phone: +91 11 40507200

Mobile 9818866447

E-mail: mamta.dhawan@galvmed.org

Dr. P. Kushwaha

Global Alliance for Livestock Veterinary
Medicines (GALVmed)

Unit 118 & 120 B, Splendor Forum

Plot No. 3, Jasola district Centre, Jasola
New Delhi 110025

Phone: +91 11 40507200

E-mail: Peetambar.Kushwaha@galvmed.org

Ms. Sharmila Datta

Global Alliance for Livestock Veterinary
Medicines (GALVmed)

Unit 118 & 120 B, Splendor Forum

Plot No. 3, Jasola district Centre, Jasola
New Delhi 110025

Phone: +91 11 40507200

E-mail: Sharmila.datta@galvmed.org
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11.

Dr. Alasdair King

Director

Intergovernmental Veterinary Health
MSD Animal Health

The Science of Healthier Animals
Wim de Korverstraat 35, P.O. Box 31
5830 AA Boxmeer, the Netherlands
T+31 485587635

E-mail: alasdair.king@merck.com

Government of India, ICAR:

12,

13.

14,

15.

Dr. S. Ayyappan

Secretary

Department of Agricultural Research and
Education and Director General Indian
Council for Agricultural Research
Ministry of Agriculture

Krishi Bhavan, New Delhi 110 001
Phone: 91-11-23382629 / 23386711
E-mail: dg.icar@nic.in

Dr. Santanu K. Bandyopadhyay

Member

Agricultural Scientists' Recruitment Board
Indian Council of Agricultural Research
Krishi Anusandhan Bhavan-1

Pusa, New Delhi 110012

Phone: +91-11-2584 2536

E-mail: santanu.bandy@icar.org.in

Prof. K.M.L. Pathak

Deputy Director General (Animal Science)
Division of Animal Science

Indian Council for Agricultural Research
Ministry of Agriculture

Krishi Bhavan, New Delhi 110 001

Phone: 91-11-23381119

E-mail: ddgas.icar@nic.in

Dr. R.P. Singh

Head

Division of Biological Products
Indian Veterinary Research Institute

16.

17.

18.

19.

Izatnagar, Bareilly 243 122 Uttar Pradesh
Mobile: +91-9412360917

E-mail: rpsingh@dr.com
rpsingh@ivri.res.in

Dr. D. Muthuchelvan

Senior Scientist

In-Charge, PPR Laboratory

Indian Veterinary Research Institute
Mukteswar, Nanital District 263138
Uttarakhand

Ph: 05942-286346 Ext. 4005
Mobile: +91-9690576511

E-mail: drchelva@gmail.com

Dr. Ganesh G. Sonawane

Sr. Scientist

Central Sheep and Wool Research Institute
Avikanagar (via-Jaipur), Tehsil: Malpura,
District Tonk, Rajasthan 304 501

Mobile: 07568747105

E-mail: sganesh413@gmail.com

Dr. C.P. Swarnkar

Scientist

Division of Animal Health

Central Sheep and Wool Research Institute
Avikanagar (via-Jaipur), Tehsil: Malpura,
District Tonk, Rajasthan 304 501

E-mail: swarnkarcp@yahoo.com

Dr. V. Balamurugan

Senior Scientist

National Institute of Veterinary
Epidemiology and Disease Informatics
(NIVEDI)

IVRI Campus, Bellary Road

Hebbal Main Road (New Airport Road)
Bangalore 560 024

Phone: +91 80 2341 2531 / 2341 9576
E-mail: balavirol@gmail.com
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20. Dr. G. Govindaraj Veterinary and Animal Science

Scientist Universities:
National Institute of Veterinary
Epidemiology and Disease Informatics 23. Dr. Aman Kumar

(NIVEDI),

IVRI Campus, Bellary Road

Hebbal Main Road (New Airport Road)
Bangalore 560 024

Phone: +91 80 2341 2531 / 2341 9576
E-mail: mggraj74@gmail.com

Government of India, Department of
Animal Husbandry, Dairying &
Fisheries

24,

21. Prof. Suresh S. Honnappagol
Animal Husbandry Commissioner
Department of Animal Husbandry,
Dairying & Fisheries
Ministry of Agriculture,
Government of India
Krishi Bhavan, New Delhi 110 001
Phone: +9111 25848045
E-mail: sskvafsu@yahoo.co.in
pps.ahc-dadf@nic.in

22. Mr. Sanjay Bhoosreddy
Joint Secretary
Administration and National Livestock
Mission (ANLM)
Department of Animal Husbandry,
Dairying and Fisheries
Ministry of Agriculture,
Government of India
Room No. 190-B, Krishi Bhavan
New Delhi 110 001
Phone: +9111 23382354
E-mail: jspf-dadf@nic.in

25.

Assistant Research Officer

Lab. of Molecular Diagnostics
Department of Animal Biotechnology
LLR University of Veterinary and Animal
Sciences (former CCS Haryana
Agricultural University)

Hisar, Haryana 125 004

Phone: 91-9467746083

E-mail: amankumar34237@gmail.com

Dr. Shakeel Wani

Professor and Head

Division of Veterinary Microbiology and
Immunology, SK University of Agricultural
Sciences and Technology of Kashmir
(SKUAST)

Shuhama (Alusteng) Campus

Srinagar 190 006

Telefax: 91-194-2262211

Mobile: +91-941-902-3786

E-mail: shakilwani@gmail.com

Dr. Prabhakar A. Tembhurne

Assistant Professor

Department of Microbiology and Animal
Biotechnology, Nagpur Veterinary College
Seminary Hills, Nagpur

Phone: 0712-2510087

E-mail: prabhakar.tembhurne@gmail.com
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State Governments:

26.

27.

28.

29.

30.

Dr. Ravi Israni

Deputy Director

Department of Animal Husbandry
Government of Rajasthan

Tonk Road, Jaipur, Rajasthan
Phone: 0141-2680616

Mobile: 9414543354

E-mail: ravisrani@yahoo.co.in

Dr. Goutam Roy

Asst. Director - Statistics, RKVY and IT
Project Section

Directorate of Veterinary Services,
Government of Chhattisgarh

3rd Block, Ground Floor, Indravati
Bhavan, New Raipur 492001

Phone: 0771-2331392 Extn. 222
Mobile: 94250-79243

E-mail: dvsostat.cg@gov.in

Dr. N.P. Singh

Jt. Director (AH & HQ)

Directorate of Animal Husbandry and
Veterinary Services

Andaman and Nicobar Administration
Haddo, Port Blair 744 102

E-mail: dir-ah.and@nic.in

Dr. Amarjit Singh

Jt. Director

Department of Animal Husbandry and
Dairying, Government of Punjab
Chandigarh

E-mail: dahpunjab@gmail.com

Dr. Pritpal Singh

Pathologist

Regional Disease Diagnostic Laboratory
Jalandhar

Phone: 09463187720

E-mail: pps1959@yahoo.com

31.

32.

33.

34.

35.

Dr. R.K. Verma

Veterinary Surgeon

Vaccine Production Laboratory
Government of Haryana

Panchkula, Haryana

E-mail: pashudhanhar@rediffmail.com

Dr. V.V. Limaye

Deputy Commissioner — Animal
Husbandry

Commissionerate of Animal Husbandry
Virology and Bacteriology Section,
Maharashtra State

Ganeshkhind Road, Aundh

Pune 411 007

Phone: 020-25692135

E-mail: dis.pune7@gmail.com

Dr. A.K. Sharma

Deputy Director

Directorate of Animal Husbandry, MP
Vaishali Nagar, Kotra Sultanabad
Bhopal, Madhya Pradesh 462 003
E-mail: Arunbtl2004@yahoo.co.in

Dr. Vikas Saxena

Asst. Deputy Director

Directorate of Animal Husbandry, MP
Vaishali Nagar, Kotra Sultanabad
Bhopal, Madhya Pradesh 462 003
E-mail: drvksvet@rediffmail.com

Dr. Jayant Tapase

Additional Deputy Director

State Disease Investigation Lab, Bhopal
Veterinary Hospital Campus
Jehagirabad, Jail Road, Bhopal 462 008
Madhya Pradesh

E-mail: jstapase07 @gmail.com
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36.

37.

38.

Dr. D.V. Shukla

Deputy Director

AH (Epideomology)

Directorate of Animal Husbandry
Krishi Bhavan, Gandhinagar, Gujarat
E-mail: epihg-anml@gujarat.gov.in

Dr G. Hanmanth Reddy

Jt. Director

Veterinary Biologicals and Research
Institute

Shanthinagar, Hyderabad 500 028

E-mail: ghreddy_veterinary@yahoo.co.in

Dr. S. Sireesha

Head

PPR Vaccine Production

Veterinary Biologicals and Research
Institute

Shanthinagar, Hyderabad 500 028
E-mail: ppr.vbri@gmail.com

Vaccine Manufacturers:

39.

40.

41.

Dr. Yash Goyal

Managing Director

Intervet India Pvt. Ltd.
Briahnagar, Off Pune-Nagar Road
Wagholi 412 207

E-mail: yash.goyal2@merck.com

Dr. B. Mathivanan

R&D Scientist

MSD Animal Health

Briahnagar, Off Pune-Nagar Road
Wagholi 412 207
mathivanan.balakrishnan@merck.com

Mr. Sreenivasulu Kilari

Associate Director — Research and
Development

Intervet India Pvt. Ltd.

Briahnagar, Off Pune-Nagar Road
Wagholi 412 207

E-mail: sreenivasulu.kilari@merck.com

42.

43.

44,

45.

46.

47.

48.

Mr. K.V. Balasubramaniam
Managing Director

Indian Immunologicals Ltd.
Road # 44, Jubilee Hills
Hyderabad 500 033 Telangana
E-mail: KVB@indimmune.com

Dr. K. Anand Kumar

Dy. Managing Director

Indian Immunologicals Ltd.

Road # 44, Jubilee Hills

Hyderabad 500 033 Telangana

E-mail: anandkumar@indimmune.com

Dr. G.S. Reddy

Chief General Manager

Indian Immunologicals Ltd.
Road # 44, Jubilee Hills
Hyderabad 500 033 Telangana

Dr. K. Srinivas

Manager —QC

Indian Immunologicals Ltd.
Road # 44, Jubilee Hills
Hyderabad 500 033 Telangana

Dr. Nagesh Pulicherla

R & D Manager

Indian Immunologicals Ltd.
Road # 44, Jubilee Hills
Hyderabad 500 033, Telangana

Dr. Ashish Agarwal

IDA

Indian Immunologicals Ltd.

New Delhi

Mobile No. 9595308566

E-mail: ashish@indimmune.com

Mr. Rajiv Gandhi

CEO and Managing Director

Hester Biosciences Ltd.

Pushpak, 1st Floor, Panchvati Circle
Motilal Hirabhai Road, Ahmedabad 06
Phone: 079 2644 5106

E-mail: rajiv.gandhi@hester.in
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49,

50.

51.

Dr. Shankar R. Chinchkar

Asst. Vice President

Hester Biosciences Ltd.

Pushpak, 1st Floor, Panchvati Circle
Motilal Hirabhai Road, Ahmedabad 06
Tel.: 079 2644 5106

E-mail: shankar.chinchkar@hester.in

Dr.S. N. Singh

Managing Director

Biovet Private Limited

Plot No.308, 3rd Phase, KIADB, Industrial
Area, Malur 563 130, Kolar District
Karnataka

Phone: +91 8151 235303

E-mail: singhsn@biovet.in

Dr. A. Padmaraj

I/C PPR Vaccine

Bio-Med (P) Ltd.

C-96 Bulandshahr Road Industrial Area
Ghaziabad 201 009, Uttar Pradesh
E-mail: saryugarg@yahoo.com

Civil Society Organisations:

52.

53.

Ms. Varsha Mehta

Team Leader

South Asia Pro Poor Livestock Policy
Programme (SA PPLPP)

NDDB House 6th floor PB 4906
Safdarjang Enclave, New Delhi 110 029
E-mail: varsha.mehta@sapplpp.org

Dr. Sushmita Parai

Animal Well-being Manager
Heifer International

205, 2nd Floor, Ashok Marg

P Block, Pocket I, Sector 18
Noida, Uttar Pradesh 201 301
E-mail: sushmita.parai@heifer.org

54.

Dr. Mohinder Oberoi

Animal Health Consultant, FAO Expert
254-C, Raj Guru Nagar, Ludhiana 141 012
E-mail: mohinder.oberoi@gmail.com

BAIF:

55.

56.

57.

58.

Dr. Narayan G. Hegde

Trustee and Principal Adviser

BAIF Development Research Foundation
Dr. Manibhai Desai Nagar

Warje, Pune 411 058

Phone: 020-25231661

E-mail: nghegde@baif.org.in

Mr. Girish G. Sohani

Managing Trustee and President

BAIF Development Research Foundation
Dr. Manibhai Desai Nagar

Warje, Pune 411 058

Phone: 020-25231661

E-mail: ggsohani@baif.org.in

Mr. Ramesh Rawal

Trustee and Executive Vice President
BAIF Development Research Foundation
E-1, First Floor, DDA Market, MOR land
New Rajendra Nagar, New Delhi 110 060
Phone: 011-28741031 /28741032
E-mail: rawal.ramesh@gmail.com

Dr. Avinash D. Deo

Programme Organiser

BAIF Development Research Foundation
Dr. Manibhai Desai Nagar

Warje, Pune 411 058

Phone: 020-25231661

E-mail: avinashddeo@rediffmail.com
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59.

60.

61.

Mr. R.S. Sharma

Chief Programme Coordinator

Rajasthan Rural Institute of Development
Management (RRIDMA)

BAIF Bhavan, G Block, Near Community
Hall, Hiran Magri Sector 14,

Udaipur313 002, Rajasthan

Telefax: 0294-2640133

E-mail: rssharma.baif@gmail.com

Dr. S. Bansal

Technical Programme Executive

BAIF Institute for Rural Vocations and
Advancement (BIRVA)

Farmers' Training Centre Campus
(Near Sudha Dairy), HEC Sector Il
Dhurwa, Ranchi 834 004, Jharkhand
Phone: 0651-2444188

Fax: 0651-2444114

E-mail: bansalbaif@gmail.com

Mr. Y.A. Thakur

BAIF Odisha

"Kalyani", Gandhi Colony, Sarlakani
Post Dhankauda, Via Remed
Sambalpur 768 006, Odisha
Telefax: 0663-2410276

E-mail: birdorissa@gmail.com

62.

63.

Dr. Ganesh G. Ware

Veterinary Doctor

Society for Promotion of Eco-friendly
Sustainable Development (SPESD)
"Surbhi", E-7/65 Lala Lajpat Rai Society
Arera Colony, Bhopal 462 016

Madhya Pradesh

Phone: 0755-2461019

Mobile 7354990597

E-mail: dr.ganeshware@gmail.com

Dr. Raviraj S. Jadhav

Additional Chief Programme Coordinator
BAIF Punjab

705, Ghumman Nagar B, Lane 7

Alipur Road, Patiala 147 001 Punjab
Mobile 9216264741

E-mail: ravirajsjadhav@gmail.com [ ]
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/Global Alliance for Livestock Veterinary Medicines (GALVmed)\

GALVmed is a non-profit organisation that works with key partners to make a sustainable
difference in access to animal health products for poor livestock keepers in Africa and South Asia.
We protect livestock and improve human lives by making livestock vaccines, diagnostics and
medicines accessible and affordable to the millions who rely on livestock as a lifeline.

We work with partners at all stages of the animal health-product value chain from: research,
product development, product marketing, product delivery, influencing policy and advocacy.
We make available and facilitate adoption of livestock health products by resource-poor
livestock keepers through interventionin all necessary links of the value chain. This includes:

v Product development, registration, manufacture, commercialisation and delivery of
livestock health products to the farmer

v" Building capacity of all stakeholders from manufacturer to farmer

v Market development and adoption by creation of sustainable value chains to ensure
that farmers receive the products.

v Understanding and influencing policy to enable the above
v" Advocating for livestock as a route out of poverty and tool for food security

GALVmed has prioritised 12 diseases considered to be most relevant to poverty reduction in
Africa and South Asia, of which Peste des Petits Ruminants (PPR) is in the frontline. Current
funding supports many other diseases such as East Coast Fever, Newcastle disease,
Porcinecysticercosis, etc.

Based on the needs of the small-holder poultry keepers in South Asia (India, Nepal and
Bangladesh), a thermo-tolerant Newcastle disease vaccine was produced through GALVmed
partners. We continue to raise awareness of the vaccine among backyard poultry farmers and
community animal health workers. The vaccine is also being distributed in some African
countries with the hope of locally manufacturing the vaccine in 2015.

With past funding we raised awareness of Newcastle disease and PPR and interventions
available to tackle the disease through street theatre in Odisha, India. The performance
educated viewers on the symptoms of Newcastle Disease and PPR, the low costs of vaccinating
and deworming and the potential financial benefits to the community if these diseases are
brought under control.

We are raising awareness of the East Coast Fever (ECF) vaccination to farmers in Africa. This
serious disease is common among cattle in several African countries; however, one shot of the
ECF Muguga Cocktail vaccine can protect the animal for life. We are currently raising awareness
on the vaccine and working with manufacturers, distributors, vaccinators, farmers and
regulatory authorities to ensure availability and adoption of the vaccine.

GALVmed's Trypanosomiasis project in Africa works with partners to research and develops
new and improved drugs, diagnostics and perhapsinthe nottoo distant future, even a vaccine.

If you would like to speak to a GALVmed representative regarding partnerships or
information, email info@galvmed.org or mamta.dhawan@galvmed.org

\ For more information on our projects, visit www.galvmed.org /




Organisers

CALVmad

DADF, Gol GALVmed

Sponsors

MSD 6 Hgﬁer

MSD Animal Health Indian Immunologicals Ltd. Hester Biosciences



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116

