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Good afternoon. I am Charles Rupprecht, and I will highlight some of the basic facets associated with this age old disease.






Myths about Rabies

Rabies is rare
Rabies is not widespread
Nothing can be done to make an impact towards
rabies elimination
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Regarding broad misconceptions, nothing is further from the truth – this is not a rare disease, we do have the tools to eliminate rabies, and with rare exceptions, the specter of rabies should be raised anytime someone is bitten by a mammal. 


Rabies 101

1 An acute, progressive viral encephalomyelitis
) The highest case fatality rate of any conventional
etiological agent

] Leading viral zoonosis
» International burden
» Veterinary and public health significance

) Distributed on all continents but Antarctica

1 One of the oldest described infectious diseases,
known for more than 4 thousand years

WHO World Health Organ Tech Rep Ser. 2005;931:1-88
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Rabies is a deadly common, widely distributed, global disease.
Clinically it is an acute, progressive viral encephalomyelitis with the highest case fatality rate of any conventional etiological agent, and a leading viral zoonosis with a high International burden, regarding veterinary and public health significance
Rabies is ancient - known for more than 4 millennia



Rabies: An Ancient Disease

12300 BC

» Dog owners in Babylon fined heavily for deaths
caused by their dogs biting people

1 800-700 BC

» Homer likens Hector to a “raging dog” in The lliad

11271
» 18t |large rabies outbreak reported (Germany)

11703

» 15t case of rabies reported in the Americas by a
priest in Mexico

Steele JH, et al. The Natural History of Rabies. 1991; 2" ed; pp.1-24
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Demonstrating the collective effect upon the classical psyche, every great civilization reported a disease akin to rabies, and hundreds of languages today each have a different way to describe this same terrible malady.


Rabies: Etiology

1 RNA viruses in the family Rhabdoviridae,
genus Lyssavirus
» The type species of the genus is Rabies Virus

» Historically, at least 6 other lyssavirus species cause rables
some lacking cross reactivity to commercial biologics

» Recently, the International Committee on Virus Taxonomy
ratified 4 new lyssavirus species from Eurasian bats

» Additional pathogen discovery is expected
1 All mammals appear susceptible; major reservoirs
» Carnivora: Dogs, foxes, raccoons, skunks, etc.
» Chiroptera: Insectivorous, hematophagous, and frugivorous bats

Kuzmin |, et al. Virus Res. 2010;149:197-210
RNA, Ribonucleic acid
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Rabies is caused by diverse multiple single-stranded, negative-sense RNA viruses of the family Rhabdoviridae, genus Lyssavirus
Some of these viruses are  quite distinct antigenically, lacking cross reactivity to commercial biologics.
All mammals appear susceptible but major reservoirs include carnivores and bats.   


Rabies: Pathogenesis

) Transmission primarily via bite

1 Viruses are highly neurotropic

» Enter peripheral nerves

» Centripetal travel by retrograde flow in
axoplasm of nerves

» Replicate in CNS

» Centrifugal flow to innervated organs,
Including the primary portal of exit,
the salivary glands

) Viral excretion in saliva

Dietzschold B, et al. Future Virol. 2008;3:481-90
CNS, Central nervous system
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The key to effective intervention after rabies virus exposure is immediate local wound care, infiltration of rabies immune globulin, and timely administration of potent cell culture vaccines, before viral spread from the periphery to the CNS



Rabies: Clinical Stages

—l Incubation period
» Range: 6 days to >2 years
» Average: 4—6 weeks

1 Prodromal stage
» Nonspecific signs

1 Acute neurologic phase
1 Coma

] Death

» Vs. extremely rare reports of experimental treatment and recovery
from rabies after the onset of clinical signs

Hemachudha T, et al. Principles Neurol Infect Dis. McGraw-Hill. 2005:151-176
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After infection, the incubation period is highly variable ranging form a few days to several years, due in part due to the viral dose and route of exposure. 
Following a nonspecific prodromal stage, classical signs of hydrophobia may be missed if the patient is sedated during the neurological phase. 
To date, no proven treatment exists, despite the first promising report of recovery in an unvaccinated teenager during 2004.


Rabies: Diagnhosis

1 History of animal exposure and typical neurologic
clinical signs

] Laboratory diagnosis
» Gold standard: Postmortem demonstration
of viral antigens in CNS by DFA
» National laboratory protocol in 2000

» In humans, antemortem detection of virus
or viral amplicons, antibodies, or antigens
(sera, CSF, saliva, nuchal biopsy)

Rupprecht CE, et al. Lancet Infect Dis. 2002;2:327-343
CNS, Central nervous system

DFA, Direct fluorescent antibody
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For diagnosis of rabies history of animal exposure and typical neurological signs are important.
The direct fluorescent antibody test for postmortem detection of rabies virus antigens in the CNS was developed in 1958, and is the only routine animal diagnostic that directly links to immediate human intervention for prophylaxis. 
A standard national laboratory protocol was established in the USA during 2000 that is based on the DFA.
 Antemortem diagnosis in humans is useful in the syndrome-based differential diagnosis of unknown encephalitides, as an ability to examine other potentially exposed persons to a point source, and to institute proper hospital infection control procedures.


Rabies: Global Burden

J Human rabies exposures/year: Tens of millions

1 Estimated human rabies deaths/year: >55,000
» Africa (rural): 3.6/100,000
» India (rural): 2.5/100,000
» Pakistan: 1.2/100,000
» China: 0.2/100,000

1 Most cases occur in Africa and Asia, and in children
) Reservoirs

» Domestic dog: Single most important animal reservoir

» Wildlife important, especially in developed countries of
Europe and North America

Knobel D, et al. Bull World Health Organ. 2005;83:360-8
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Global rabies surveillance is much less than ideal for humans and other species, particularly in developing countries of the Old World. 
Tens of millions of people are likely exposed  resulting in estimated 55,000 deaths annually, predominantly in Africa and Asia, and in children. 
Using estimates of disability adjusted life years from recent WHO estimates, the burden of rabies falls within the top 10 measures of global infectious diseases.
The domestic dog is the single most important animal reservoir.


Rabies in the United States

- Human rabies: Uncommon
» 20,000-40,000 exposures/year
» 1-8 casesl/year

) Animal rabies
» 7,000 -10,000 cases/year
» Dog rabies transmission eliminated

» Wildlife hosts include raccoons,
skunks, foxes, mongooses (Puerto
Rico), and bats

» Distributed in every state but Hawaii

Blanton JD, et al. J Am Vet Med Assoc. 2009;235:676-89
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Rabies became a reportable disease in 1938, and is common throughout the continental USA
Human cases are infrequent, 1-3 per year,  although exposures to rabid animals are a daily occurrence, with 20-40,000 per year..
Surveillance for rabies in animals is decentralized, with over100,000 suspect animals examined annually, typically after human exposure, in more than 100 diagnostic laboratories distributed throughout the country. There are 7-10,000 cases of rabies in animals in a wide range of hosts and in every state but Hawaii.


Why Focus on Dogs?

) Worldwide >90% of rabies exposures are from dogs
1 Worldwide >99% of human rabies deaths are via dogs
] Bite wounds, stress, and trauma from dogs rabies

1 Rabies control and elimination is possible in dogs

1 Roaming infected dogs are obstacles to success

1 Oral Rabies Vaccination (ORV) and contraception hold
promise to enhance rabies control
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Globally, dogs and humans have had a close association for millennia, making dogs the primary source of rabies  exposures and cases in humans
Even in developed countries, exposures are common, with >4 million Americans bitten annually and some estimates  suggest that  >1% of hospital-treated pediatric injuries may be due to dog bites
Dog rabies control and elimination has been achieved in most developed nations through programs that integrate mass vaccination of dogs , education, and quarantine; similar approaches hold promise for developing nations.
Unvaccinated roaming dogs and wild carnivores also serve as sources of infection and therefore represent a challenge to achieving rabies control and elimination.
Oral rabies vaccination (ORV) of roaming dogs and wild carnivores have potential to enhance control programs.
Immunocontraceptives hold promise as an efficient, less intrusive means of reducing dog fecundity to augment control.
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Once rabies in domestic dogs was controlled after WWII  shown in red, the number of human rabies cases fell as shown in blue before the use of  human cell culture vaccines in 1980. 



Rabies: Foundations of Prevention and Control

1 Dog rabies vaccination, en masse
1 Minimization of human exposures to infected animals

J Prompt wound care and prophylaxis with vaccine and
rabies immune globulin after exposure

J Regulations to support the disease-free status of many
localities, due to the introduction of rabld animals
(e.g., Bali) - |

Rupprecht CE, et al. Devel Biol (Basel). 2008;131:95-121
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The foundations of human rabies prevention and control include:
Given the importance of dogs as reservoirs, dog rabies vaccination is key, en masse
Minimization of human exposures to affected animals
Prompt wound care and prophylaxis with vaccine and rabies immune globulin after exposure
Even though the control of dog rabies has been quite successful, translocation of infected animals from enzootic countries threatens the progress accomplished by effective control elsewhere and new regulations are needed to support the disease-free status of many localities.




Goals Towards Global Rabies Prevention and

Control in the 215t Century

1 Counter viral emergence from wildlife reservoirs

] Develop humane methods for population management
of free-ranging animals

] Translate progress in canine rabies elimination
» From developed to developing countries
» On a realistic, sustainable, regional basis
» Based upon ideal models
)l Create of new international advocacy and effective
blueprints for rabies prevention and control

1 Establish dynamic, multidisciplinary partnerships via
renewed intersectoral cooperation
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Here are the goals for the global rabies prevention and control in the 21st century. 
Dr. Slate will address the importance of wildlife reservoirs and humane methods for population management of animal populations
Translation of progress in canine rabies elimination from developed to developing countries on a realistic sustainable regional basis based on ideal models will be demonstrated by Dr. Leanes who will show us progress made in Latin America 
Finally, Dr. Briggs will discuss recent progress in international advocacy and multidisciplinary partnering.



Dennis Slate, MS, PhD

National Rabies Management Coordinator
US Department of Agriculture
Animal and Planet Health Inspection Service
Wildlife Services
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Good afternoon. My name is Dennis Slate and my presentation will focus on rabies along the human-animal interface, some of the challenges we face, and promising novel approaches to enhance rabies control in dogs, as well as wild carnivores.


Impact of Dog Rabies on Humans

1 Worldwide, 90% of rabies exposures are from dogs
1 Worldwide, 99% of human rabies deaths are from dogs
] Bite wounds, stress, and trauma from dogs rabies

1 Burden of coexistence with dog rabies
l Rabies transmission at the dog—wildlife interface
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Dr. Rupprecht covered these points to show the impact of dog rabies on humans. 
[CLICK] I would like to add that even in the US, which was declared canine rabies free in 2007, there was a total of 93 rabies cases reported in dogs that same year. 
These were not canine rabies virus variant cases, but were the result of virus spillover from raccoons, skunks, foxes and other species that account for over 90% of reported cases in the US each year.  
Such events draw attention to rabies transmission along the dog-wildlife interface, which cannot be completely discounted in establishing effective dog rabies control programs. 





Dog Subpopulations:
A Challenge to Achieving Control of Dog Rabies

Specific owner: 72 million dogs in the US (2007)
Generally accessible for vaccination by injection

? Roaming No specific owner
Not easily accessible for vaccination by injection

..................


Presenter
Presentation Notes
In 2007, it was estimated that 37.2% of U.S. households owned an average of 1.7 dogs, or about 72 million dogs.  A  2001 estimate of the global dog population is 400 million.
Only recently have free roaming dogs begun to be more extensively studied from an ecological perspective.  The structure and dynamics of this component of the overall dog population are not well understood, nor are estimates of relative population size widely available.
The relative abundance of free roaming dogs within the US is unknown, but they are common on Native American lands where extremely low rabies vaccination rates are also suspected.   


Dog Rabies:

Dynamics of Virus Transmission and Exposure

Owned Roaming

FY

W|Id carnlvore
Transmission pathways

1-way —_—
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The major dog rabies transmission pathways are shown here and illustrate that perpetuation of canine rabies is possible in specific wild carnivores. 
The epizootic that occurred in coyotes (as well as dogs and other wildlife) in south Texas beginning in the late 1980’s as a result of spillover of canine rabies virus variant from dogs in Mexico represents a well documented example of virus transmission at the dog-wild carnivore [POINT] interface.



Challenges for Control of Dog Rabies

1 Achieving adequate immunity in owned-dog population
(50-70% level)
l Vaccination of free-roaming dogs

1 Dog overpopulation may impede or prevent rabies
control success

1 Virus spillover at the dog-wildlife interface may
confound success of dog and wildlife rabies control
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Some key challenges include: achieving the 50-70% herd or population immunity levels recommended to prevent dog to dog transmission.
The free roaming segment of the dog population is difficult to vaccinate and may require novel approaches such as ORV to achieve meaningful levels of herd immunity.  I will talk more about ORVs in a second. One study not yet published from Mexico suggests that herd immunity among dogs can be increased through ORV, but additional evaluation of the effectiveness of ORV strategies is warranted.
Rabies spillover from dogs into wild carnivores has had documented impacts on rare species and led to perpetuation of canine variants in closely related species such as the coyote as was just mentioned.


Dog-Wildlife Interface

Achieving objectives of dog and wild carnivore rabies control
Profound conservation impacts

*African wild dog A g Spillover of canine variant into Threatens local
' ‘ African wild dog extirpation

*Ethiopian wolf Spillover of canine variant into Threatens species
Ethiopian wolf extinction

Coyote Spillover of canine variant from Creates a public health
Mexico into coyote emergency in south

Texas

Gray fox Spillover of gray fox variant into Confounds success of

dog ORV in gray foxes

* Endangered species



Presenter
Presentation Notes
Examples of the 2 major consequences of rabies transmission along the dog-wildlife interface are:
It may impact our ability to achieve both dog and wild carnivore rabies control objectives [POINT] which I just mentioned happened with the coyote in Texas.
It also may have profound conservation impacts. For example, canine rabies threatens two of the world’s most endangered wild carnivores with extinction or local extirpation [POINT]: African wild dog and Ethiopian wolf.


Effective Control of Dog Rabies

May Require Integration of Additional Tools

—J Education

) Quarantine

l Injectable vaccination campaigns
1 Oral Rabies Vaccination (ORV)

1 Contraception

MMWR

Recommendations and Reports
April 18, 2008 / 57(RR02);1-9

Compendium of Animal Rabies Prevention and Control, 2008*
National Association of State Public Health Veterinarians, Inc. (NASPHYV)
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In the US, the Compendium of Animal Rabies Prevention and Control serves as a basis for animal conventional rabies prevention and control programs throughout the United States and to facilitate standardization of procedures among jurisdictions.
Guidance in the Compendium also extends to novel approaches [CLICK] such as ORV and immunocontraception that may be incorporated into more conventional dog rabies control programs where injectable vaccination is the central tactic.
For the remainder of my presentation, I will focus these novel approaches--ORV and contraception.


Oral Rabies Vaccination Basics

1 Delivering a vaccine-bait to a target species for
consumption to create herd immunity

) Canada, Europe, and the United States are primary users
» 42,166,134 ORV doses in 2009

1 Cost is a potential limiting factor ($1.23/dose)

1 Led to elimination of specific rabies variants at the
landscape scale

ORYV, Oral rabies vaccination
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A fundamental tenet of ORV is that it is applied to establish herd or population immunity, not as a means of vaccinating specific individual animals.
ORV works by distributing vaccine-laden baits at prescribed density patterns to establish sufficient herd immunity to prevent the rabies transmission.
Baiting typically occurs at the landscape scale by air, but may include distributing baits from ground vehicles or by walking.
In Europe, Canada, and the US, the primary areas involved in ORV of wild carnivores, over 42 million doses were distributed in 2009.
Target species among programs vary, but in the US, ORV is directed at the raccoon, gray fox, and coyote.



Strategic Application of ORV in Texas
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The US was declared canine rabies free in 2007.
This goal would not likely have been possible without access to ORV to address spillover of canine virus into the wild coyote populations, which are abundant in south Texas and are distributed throughout the US.
ORV was integrated into conventional rabies control programs that targeted dogs.
Through the strategic creation of ORV zones, first to prevent northward spread [POINT], canine variant was eliminated from the U.S. [POINT], with the last documented case occurring in 2004 [POINT] in a dog on the Mexican border near Laredo.


Enhanced Rabies Surveillance

dRIT- direct Rapid Immunohistochemistry Test

Test determination
via light microscope

Road Kkill Collecting
sample brainstem sample

Slide
preparation

Inexpensive, quick and accurate test for detecting rabies
Used in the US to enhance rabies surveillance to support ORV

ORYV, Oral rabies vaccination
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Surveillance is an essential component of ORV, or any effective rabies program for that matter.
 The CDC-developed direct rapid immunohistochemistry test, through which an accurate diagnosis of rabies can be determined in <1 hour, has led to a paradigm shift toward higher levels of enhanced rabies surveillance to support ORV programs in the US. 
Since field implementation of dRIT in 2005, over 40,000 samples have been tested near ORV zones in the US to assess program progress and to make adjustments in management.


ORV Handout Tralls to Vaccinate Free-ranging

Dogs on Navajo Lands, Arizona 2006

J 373 dogs hand baited with Raboral V-RG ”j—

) 33/104 dogs tested had rabies virus N
neutralizing antibodies

ORYV, Oral rabies vaccination
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Evaluation of an ORV handout model on the Navajo Nation in Chinle, Arizona demonstrated good bait acceptance, with about one-third of dogs demonstrating rabies [POINT] virus neutralizing antibodies post ORV with Raboral V-RG.
While additional research is warranted, the handout model shows promise as a complement to conventional methods to vaccinate a greater proportion of a dog population within a community.


Current and Future Contraceptive Approaches

1 Surgery

» Intrusive, expensive, time-consuming, postoperative infections
» High efficacy

l Injectable EsterilSol™ (zinc gluconate)
» Males only, anesthetic to inject testicles, permanent contraceptive
» Currently not licensed in the United States

l Injectable GonaCon™ (GnRH vaccine)
» Immunocontraceptive effect persists 3—4 years in some species
» Effective in males and females for population control effects

» Captive dog trials underway with new formulation to evaluate
adverse local immune reactions (e.g., granulomas)

GonaCon, EPA. Reg. No. 56228-40 for use in deer only in US
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Surgery is highly effective option, but is time consuming and difficult to apply on a large scale.  
Injectable contraceptives, such as EsterilSol, may be available as an option  in some areas, but are limited to use in males.  
The immunocontraceptive GonaCon™ has experimentally been shown to be effective is several species, but currently is registered only for use in deer in the US. 
Given that this vaccine has contraceptive effects in males and females, it holds promise for reducing dog fecundity.
Just last week a captive dog study began in Mexico to evaluate a new vaccine formulation with respect to undesirable local immune reactions.  
Long range, oral delivery of this immunocontraceptive would be ideal to contracept free roaming dogs.


North American Rabies Management Plan

International Collaboration and Coordination

! Information transfer

) Surveillance and monitoring
! Rabies control

.} Research

ilvwonment
Pub grlculture

Health

Wildlife
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A North American Rabies Management Plan was formally signed in 2008.  
This plan provides a continental framework for collaboration among the US, Canada, Mexico and the Navajo Nation to advance the state of the science of rabies surveillance and control programs.  
It has been the springboard for the collaborative research on GonaCon in captive dogs in Mexico that I just mentioned, as well as dog rabies initiatives referenced earlier with the Navajo Nation; and surveillance, control and research initiatives between Canada and the US on raccoon rabies.
This plan represents a functional model for One Health that may be adapted to other regions where interjurisdicational and international collaboration is essential to achieve rabies control objectives.

http://themaltaunited.com/canadain_flag.jpg�

Successful Dog Rabies Control

_l Injectable vaccination campaigns for companion dogs

= Contraception to reduce dog fecundity

»Integrates: _ _ -
= ORV targeting free roaming dogs and wildlife

ORYV, Oral rabies vaccination
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Preventing  rabies transmission to humans through their long standing bond with dogs represents a challenge we must overcome to reduce the impact this ancient disease still has on humans in the 21st century.
Advances in novel approaches such as ORV would allow us to more comprehensively address rabies elimination where roaming dogs and wild carnivores play a key role in virus dynamics.
Clearly, an overarching goal is to work toward methods with enhanced cost effectiveness so that they may be practical for application though programs designed to reach the developing world where rabies takes its greatest toll.
Thank you. Our next speaker is Dr. Leanes.





Luis Fernando Leanes, MVD, MSc
Regional Advisor
Zoonosis Diseases — Veterinary Public Health
Pan American Health Organization (PAHO)
World Health Organization

Pan American
Health
Organization
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Good AFTERNOON. My name is Fernando Leanes, and I am regional Advisor for zoonoses at PAHO and will present the new approach to rabies elimination in Latin America.
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PAHO has 36 member states, 47 country offices and headquarters at Washington DC. The map shows the PAHO regions of Latin America and the Caribbean.


Overview

_l Political decisions and mandates

1 Epidemiological trends and progress made

] Remaining challenges

_l Strategy for elimination and prevention of human rabies



Presenter
Presentation Notes
I will address:  (1)  political mandates; (2) epidemiological trends; (3) remaining challenges; and (4) the strategy, for the prevention and elimination of human rabies.



Political Decision and Mandates

1 1983: 3" Ministries of Health and Agriculture and
PAHO Directive Council
» Launched rabies elimination initiative fostering National Plans
1 2008: PAHO Directing Council
» Elimination of human rabies transmitted by dogs by 2012
1 2010: Regional Meeting of the National Directors of
Rabies Control Programs in Latin America
(REDIPRA)

» Follow up of National Plans through 13 PAHO-sponsored
meetings of National Rabies Directors with OIE, WSPA,
GARC, and CDC

OIE, World Organization for Animal Health
WSPA, World Society for Protection of Animals

GARC, Global Alliance for Rabies Control
CDC, Centers for Disease Control and Prevention
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Main political mandates and agreements are: 
The Program for rabies elimination was launched in 1983, fostering national plans in all PAHO member countries.
PAHO Directing Council in 2008 urged to eliminate human rabies transmitted by dogs by 2012.
Country by country follow up and recommendations given by REDIPRA gathered by PAHO every 2 years. REDIPRA is the network of rabies directors and relevant partners; and is scientifically backed by the CDC as the leader WHO collaborating Centre for Rabies in the Americas.


National Plans

1 Surveillance

1 Pre- and post-exposure prophylaxis

l Veterinary vaccination schemes and dog
population control
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A new multi-sectorial approach was adopted since 2006 reinforcing the leadership of the health sector and partnerships taking advantage of the model set by the Global Alliance for Rabies Control.
National plans are based on:
Surveillance of rabies and rabies exposures, 
Timely prophylaxis, and
Veterinary vaccination schemes. 
Because of the tragic nature of rabies and the feasibility of these interventions PAHO member countries consider the prevention and elimination of rabies an ethical commitment.


Epidemiological Trends of

Human and Canine Rabies Cases (N=7,228)
Latin America, 1970-2009
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REGARDING EPIDEMIOLOGICAL TRENDS, from 1970 to 2009 there were more than 7,000 human cases with an estimated 60% transmitted by dogs.
As you can see the regional program has been effective in reducing the incidence of human and dog rabies.
There were more than three hundred human cases per year when the regional program was launched in 1983.
In 2009 the number of human cases of rabies and rabid dogs diminished significantly but there still were 19 cases of human rabies; 11 were transmitted by dogs. 


Epidemiological Trends:

Human Rabies Cases Transmitted by Dogs (N=239)
Latin America, 2000-2009
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Elimination of human rabies transmitted by dogs is a target set by PAHO member states. 
From 2000 to 2009 there were 239 human cases of rabies transmitted by dogs. 
The number of cases peaked in 2001 with 42 cases and then declined in all sub-regions. The overall decrease was especially explained by the advances made by Brazil as shown by the blue bars.



Circulation of Rabies among Dogs
Latin America, 2010

Areas of low risk: SR
Achieved interruption of circulation
of rabies among dogs

Areas of moderate risk:
Non sustained circulation of rabies
among dogs

- Areas of high risk for human rabies:
Sustained circulation of rabies among
dogs
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This map, produced by REDIPRA, identifies: in yellow, countries and zones that certified interruption of circulation of rabies among dogs called of low risk, In light blue, areas with sporadic circulation, called of moderate risk, and in red areas with sustained circulation of rabies among dogs, called of high risk of human rabies. 
We can see here that although dog transmitted rabies is a consequence of poor development and an inequity by itself, interventions for dog rabies elimination are achievable in developing countries.
Many countries have succeeded in the elimination of dog rabies with scarce economic resources. 
Some countries with moderate risk with red spots in the borders [POINT], emphasize the need for inter country cooperation. 


Remaining Challenges:

Human Rabies Transmitted by Dogs

_l Inadequate supply for canine vaccination
ELS, HON, DOR, HAI, CUB, BOL

J Limited capacities for PEP
GUT, ARG, DOR

1 Coordination at local level
GUT, MEX, VEN, BRA

) Coordination at borders
ELS-HON, HAI-DOR, ARG-BOL ,PER-BRA

PAHO, 2010. Conclusions of REDIPRA 13. fos.panalimentos.org/redipra
PEP, Postexposure prophylaxis
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REDIPRA assessed each national plan and issued specific recommendations to each country to tackle remaining challenges to achieve or maintain dog transmitted rabies elimination.
In SIX countries [POINT] dog vaccination coverage was not achieved due to insufficient provision of vaccines.
Patients bitten by rabid dogs received no proper Post Exposure Prophylaxis in health centers IN THREE COUNTRIES [POINT].
Due to lack of coordination for the implementation of vaccination campaigns, dog rabies has persisted in Guatemala and zones of Mexico, Venezuela and Brazil.
Also, dog rabies is a trans boundary health hazard in several country borders [POINT]. 


Remaining Challenges:

Wild Reservoirs — Human Cases
Latin America, 2000-2009

s & 5 0§ = feo 9o
Transmission by < D S S S 5 S g

= z < IS @ n
Dogs 5 37 61 54 76 6 239
Vampire bats 4 3 69 0 73 0 149
Non-haematophagous bats 7 0 0 3 0 1 11
Non-specified bats 10 0) 3 0 1 1 15
Cats 0 2 3 1 3 0 9
Cattle and horses 1 0 1 0 2 0 4
Wild carnivora 8 1 0 1 o) 0 10
Not specified 0 4 10 2 8 1 25
Grand Total 35 47 147 61 163 9 462
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Rabies transmitted by wild species is a major remaining challenge
462 cases of human rabies were reported and classified by reservoir species either through clinic or through CDC monoclonal antibodies in 2000-2009.
As said before 239 were caused by dogs. 
But you can see that 149 (~1/3) were transmitted by vampire bats in the rainforest jungles of northern South America.
Other transmitters were non haematophagous bats, cats, livestock and wild carnivora.
So, Latin America is unique regarding rabies due to the presence of vampire bats and the risk of incidental transmissions of bat mediated rabies (e.g., through domestic cats and livestock).
Also Latin America and the Caribbean share with other regions of the world the threat of rabies spillover to humans or dogs from wild carnivore. 


REDIPRA Strategies to Prevent Human Rabies

Strengthen National Programs

1 Avoid relaxation when there are no human cases
1 Manage urban transformations
» Stray dogs and migration
1 Prevent circulation of rabies among dogs and wild
Carnivora

) Ensure access to health care and human pos- and
pre-exposure prophylaxis

REDIPRA, Regional Meeting of the National Directors of Rabies Control Programs in Latin America
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Regarding the new multi-sectorial approach, REDIPRA 2010 produced recommendations for the countries to reach and maintain zero cases of human rabies transmitted by dogs and prevent human rabies of wildlife origin.
Specifically:
NO relaxation of controls when no human cases are reported,
Management of urban environments related to stray dogs and migrations,
Prevention of circulation of rabies among dogs and wild carnivore, 
And tackling the challenge of remote areas with no access to health services as the rainforests of South America. 


One Health Approach

1 Veterinary vaccination schemes

1 Diagnostic surveillance based on CDC monoclonal
antibodies and molecular typing

J Animal control and welfare
] Post-exposure and pre-exposure prophylaxis

ne Health &
initiative i

e

Interdisciplinary collaborations in all aspects of health care
for humans, animals and the environment

http://onehealthinitiative.com
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In a true One Health context, a number of disciplines must be involved and the focus should be on:
Oral vaccination schemes for all free roaming carnivora in addition to traditional dog vaccination when applicable.
Capacity to detect new variants of the virus via diagnostic surveillance  based on CDC monoclonal antibodies and molecular typing. 
Promotion of animal control and welfare. 
Better vaccines and vaccination schemes to protect people in areas where it is difficult to complete current WHO approved schemes (as in the Amazon basin).
All this should – and can be applied – in all the countries – with all levels of development – to reach sustainable achievements in public health.
Thank you. Our next speaker is Dr. Debbi Briggs.


Deborah J. Briggs, PhD

Director
Global Alliance for Rabies Control
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Good afternoon. I am Deborah Briggs, Director of the Global Alliance for Rabies Control. I will focus on the role of advocacy and partnerships for rabies prevention at the community level. 



Why Do People Still Die of Rabies?

] Lack of awareness on all levels about
» Responsible pet ownership — vaccinating pets
» Need for post-exposure prophylaxis (PEP)
» Primary wound care
1 Rabies immunoglobulin (RIG) not available

.l Rabies vaccines not available
» Greater cost of travel
» Increased risk of rabies onset - _#
] Rabies vaccines are too expensive = {4
» Likelihood of giving up \
» Delays because of need to raise money

Slide courtesy of Dr Katie Hampson, University of Glasgow
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As you have heard from my colleagues rabies vaccines can protect exposed patients, so why is it that people across the world still die of rabies? 
Reasons include a lack of awareness about pet vaccination, need for PEP and primary wound care.  
In resource poor countries, vaccine and RIG may be scarce, patients may not know where to find vaccines and may have challenges to travel to a clinic.
For example, this family had 5 children exposed to a suspect rabid dog and have had to walk many miles to a clinic to find vaccine. But, they only have enough money to buy vaccine for 1 child.
Often families they must sell their possessions and/or livestock to pay for the vaccine, thus leaving them vulnerable to a loss of nutrition or shelter.


Overview

1 Global partnerships and efforts for rabies prevention
) From blueprint to local implementation

NGOs, Nongovernmental organizations
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I would like to talk about what the global community is doing to overcome these obstacles. And then show you a couple of examples of how these global efforts have resulted in local implementation of rabies prevention and control efforts. 


Recent Examples of Innovative Programs

for Global Rabies Prevention and Control

1 World Rabies Day, launched 2007
» Focal point for increasing global awareness

1 Global Alliance for Rabies Control, established 2007
» Registered 501 c3 in US; registered charity in Scotland

1 Partners for Rabies Prevention, established 2008
» Informal group of global stakeholders
» Public, private, NGOs, funding organizations

1 E-global communications
» Bank of free educational materials

1 Pilot projects for One Health rabies control
» Example: Bohol Philippines, 2007-2011

NGOs, Nongovernmental organizations
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Five years ago, rabies experts and stakeholders came together to find better solutions to increase awareness about how to prevent rabies globally. 
WRD was launched in 2007 and has served as a successful focal point to increase global awareness. 
GARC was also established in 2007.
PRP was formed one year later as a platform for private and public institutions to discuss problems, find solutions and share resources.
Through these programs the biggest e-global communications network for  rabies prevention has been established.
I will tell you in more detail about the GARC partnership with the Philippine government in a project to eliminate human and dog rabies in the province of Bohol.


World Rabies Day

September 28

1 Since September 2007...

» 135 participating countries
» 150+ participating schools of public health,

. . \
veterinary and medical colleges have hosted M
one or more ‘rabies-awareness’ events bas s

» ~300K Web visitors, 214 countries/territories Werd Raties Day is an

initiative of the Global Alliance
for Rabies Control

Find out more;

= Qur Mission

= PFlan an Event

= Perspectives

= Veterinary Resources

= Latin America Best Event
= Rahies Vacc. Guide

Hew Video!
“Understanding Rabies”

www.worldrabiesday.org
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World Rabies Day has engaged the global community to get involved in increasing rabies awareness and to become a part of the same “Global rabies prevention team”. 
The global participation continues to grow each year and to date at least 135 countries have supported WRD by hosting one or multiple events and over 300K visitors have logged onto the website.
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The number of visitors coming to the website to download educational information and read the latest news about rabies continues to increase as can be seen from our global analytics. We see a peak in web traffic in September, the month of WRD.


Impact of World Rabies Days

1 Since September 2007...

» >1,200 reported events
» 4.6 million animals vaccinated
» 150 million people educated

Children bringing pets to be vaccinated
in Napak, Uganda during WRD 2010
Photo: Dr Inangolet Francis Olaki
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We are continually evaluating the global programs, for example every year we conduct an evaluation of the World Rabies Day Campaign. Findings help drive planning for each following year’s effort.  
While not all events are captured and recorded, we have received reports of more than 1200 hosted events; more than 4.6 million animals have been vaccinated; and more than 150 million people having received educational messages about how to prevent rabies.


Impact of World Rabies Days

1 New animal vaccination programs in endemic countries
1 New and invigorated educational programs

 Global community networks

1 Listed on UN website of globally observed health days

Classroom education in Iraq
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By using global analytics, we can actually track which countries and cities are coming to our site and what they are downloading. 
This helps us to tailor educational material to help increase awareness in those areas that desperately need it.


Impact of World Rabies Day: Mozambique

—l Prior to World Rabies Day 2007
» Dogs unvaccinated due to local superstition
» Lack of support from government
» Basic educational materials not available

1 As of World Rabies Day 2010

Aravamatal  ~ Partnership between veterinary clinics and Maputo

- Previna a Raiva!

Veterinary University
» Multiple vaccination clinics held throughout Mozambique
» National government funding rabies vaccinations on WRD
» Education of locals; construction of animal record database

4 Consiga atengao médica
imediatamente apds uma

T
. Y 54
. B
¥ S

WRD, World Rabies Day



Presenter
Presentation Notes
WRD has had an impact in many countries that previously were doing little to improve the situation.
For example in Mozambique, prior to WRD, dogs were not vaccinated  due to a local belief that vaccinated dogs made poor watchdogs. Additionally, the government did not support rabies control programs and no educational materials were available.
WRD provided collaborative opportunities between veterinary clinics and Maputo Veterinary University. This resulted in the hosting of multiple vaccination clinics throughout the country. The national government has also funded rabies vaccination clinics, education has increased, and a new animal record database has been established.
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We have also established a global communications network that allows us to collect information from visitors to our website, to provide them with the educational material they require, and to ask them to fill out our survey regarding the impact of their outreach. 
Through collaboration with partners and web-based feedback, we estimate that educational messages about rabies prevention has been sent to more than 150 million people across the world.


The World Rabies Days:

Evaluation of the Impact

1 Continuous evaluation of global programs
1 Annual evaluation of World Rabies Day campaign

1 In 2010, questions about the effort as a whole were

Included
» 213 surveys returned: English, French, Portuguese, and Spanish
» 96.3%: “Rabies Education Programs Are Saving Lives”
» 89.6%: “World Rabies Day Is Making a Difference”
» 95.0%: “Will Host a World Rabies Day Event in 2011”
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Our evaluation of our global programs, including WRD, help to drive our planning as we move forward.
This year we included a few questions about the effort of WRD as a whole. 213 surveys were returned in four languages and some of our findings include the fact that:
96% of those completing the survey stated that rabies education is saving lives
89% - indicated that “World Rabies Day is Making a Difference” 
 95% - indicated that they “Will Host a World Rabies Day Event in 2011”.



Partners for Rabies Prevention (PRP)

J Informal group of stakeholders
» Public and private: Bring time, talent, treasure to table
» GARC, CDC, FAO, OIE, PAHO/WHO, WSPA, etc.
» Discuss common strategies
» Evaluate needs, timelines, deliverables

) Secretariat: Global Alliance for Rabies Control (GARC)

1 Activities
» Road map: 2008
» Blueprint for Canine Rabies Control: 2009-2010
» Next step: Evaluate the global burden of rabies

CDC, Centers for Disease Control and Prevention WSPA, World Society for Protection of Animals
FAO, Food and Agriculture Organization

http://www.rabiescontrol.net/EN/prp.html OIE, World Organization for Animal Health
GARC, Global Alliance for Rabies Control WHO, World Health Organization 5 C
c"l‘;,,__’h
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The Partners for Rabies Prevention group has also been very productive. 
It includes all prominent international health organizations  and the Global Alliance sits as the secretariat of the group.
It was initially developed and agreed upon a Road map that encompassed a feasible strategy to improve global rabies prevention.
Last year we launched the first ever Blueprint for canine rabies elimination and human rabies prevention.
 and currently, we are evaluating the current global burden of rabies.


o pege | oo

RABIESBLUEPRINT .COM

ELUEPRINT FOR EABIES PREVENTION AND CONTEOL

) Free access on line

1 Examples of ongoing
programs

J Links to documents

- Information on

» Cost
» Planning
» Funding

www.rabiesblueprint.com
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The Rabies Blueprint is freely available on line.
It provides current recommendations on how to develop and implement programs for eliminating canine rabies and preventing human rabies as well as links to relevant documents and ‘real time’ examples from many countries that explain their own programs and how they are implemented.
Information is also included about specific cost, strategic planning and funding concepts.


Blueprint: The Concept

1 Aimed at assisting and guiding individual countries
on implementation of canine rabies control programs
» If rabies is present
» If rabies is reintroduced after a period of absence

1 New concept — not meant to replace existing documents
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The Blueprint provides a national guide to begin to implement dog rabies control programs in countries where rabies is present and in countries where rabies may be re-introduced. 
It is in fact a new concept and is not meant to replace existing information or documents published by International public health organizations.
This is the first time that all of the information required to eliminate canine rabies and prevent human rabies can be found in one place and is available without cost.


Overview

1 Global partnerships and efforts for rabies prevention
1 From blueprint to local implementation

on development and implementation of the
communications plan delineated in the
Blueprint

» India: The Blueprint is a source of
reference for human rabies prevention

» West Africa: The Blueprint used to improve
communications networking and to set up
dog vaccination programs

» Requests for translation into several
different languages

» Istanbul and India: International workshops RNy l W
NG -
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The Blueprint was launched about 6 months ago and already has been used:
By international workshops in Istanbul and India  to help national experts develop and implement communications plans as described in the Blueprint.
In India as a source of reference for human rabies prevention.
In West Africa, the Blueprint is being used to improve communications networking and to set up dog vaccination programs.
Additionally, we are finalizing translations into Spanish, Portuguese, Russian and Arabic.



Bohol, Philippines: Controlling Canine Rabies

and Preventing Human Deaths

1 Partnership with government and the
Global Alliance for Rabies Control

J Additional funds from WHO and other & g
NGOs o
- Initiated in 2007

- Cost

» Estimated $2.5 million/year in cost-
savings by eliminating dog rabies in \ B )
Philippines ¥ e B

> Costs would be repaid in 4-11 years RS ‘J

Fishbein DB, et al. Rabies control in the Republic of the Philippines: Benefits and costs of
elimination. Vaccine 1991;9:581-587

WHO, World Health Organization
NGOs, Non government organizations
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In 1991, Dr Fishbein from CDC and Dr Miranda from the Philippines published a cost-benefit analyses focusing on preventing human rabies by eliminating dog rabies in the Philippines.
They reported that eliminating dog rabies would result in a cost savings of 2.5 million US annually with recuperation of  program costs within 4 to 11 years. 
With this study in mind, we launched a 3-year pilot project in Bohol ,Philippines  utilizing the concepts detailed  in the Blueprint.
For example, social mobilization to improve awareness and increase project support, improving intersectoral cooperation, conducting mass dog vaccination campaigns, improving diagnostic capability and surveillance etc. 


Bohol Philippines: Controlling Canine Rabies

and Preventing Human Deaths

- Community mobilization
» 140 to >15,000 persons involved in program
) Vaccination
» 70% of dog population
) Increased access to postexposure prophylaxis (PEP)
» New clinics
» Expanded training

l Integration of rabies education into school curriculum
» 182,000 children educated
1 CDC training of direct Rapid Immunohistochemical
Test (dRIT) and evaluation of diagnostics
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And here is what has been accomplished:
70% of the dog population has been vaccinated.
New clinics have been established thus increasing access to PEP, and training has been expanded.
Over 182,000 children have been educated about how to prevent rabies.
CDC has provided training of the direct Rapid Immunochistochemical Test  and is our major partner to evaluate rabies diagnostics for the program.


Bohol Philippines: Controlling Canine Rabies

and Preventing Human Deaths

HEALTH IMPACT

1 No human or dog rabies deaths reported since Oct 2008
» In 2 prior years 10 cases/year reported

1 Currently undergoing evaluation by the Philippine
Ministry of Health for rabies-free status
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Most importantly, lives have been saved and no rabies deaths have been reported on Bohol since October 2008 – over 2 years.
Whereas, in the  2 years prior to the implementation of this program, there were 10 human cases of rabies per year.
Currently, the MoH is evaluating Bohol to be declared rabies-free and we are in the process of conducting a cost-benefit analyses of the program.



Lessons Learned

] Rabies prevention is possible
» Need support from multiple sectors
» Public/private partnerships are critical — pooling
of resources
J Communication networks are powerful _ A
» World Rabies Day S o

> First global webinar included >2,000 participants B RABIES S
from 34 countries 5 Sond S
1 Many tools are already in place o,

SEE YOUR DOCTOR AT ONCE.

» Vaccines, reduced regimens, dRIT, websites, etc.

dRIT, direct Rapid Immunochistochemical Test
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The lessons we have learned are encouraging but we are facing many challenges. For example, we know that:
Rabies can be prevented and no one need die of this horrific disease.
By working together and pooling our resources, we can have a bigger impact.
Communication  tools are powerful and by utilizing them, we can save lives and empower communities to improve their own situation.
We have many tools in place that can make a difference, including vaccines, reduced cost regimens, new diagnostic tools like the dRIT etc.


Needs, Challenges, and Way Forward

_J Investment in new tools (dog population control)

1 Shorter pre-exposure vaccination regimens

» Especially important to vulnerable or isolated populations
e.g., Amazonia

I Improved global and national surveillance

1 Reassessment of global burden to fully understand
burden of rabies and to develop impact models
that assess strategic interventions :

1 Novel strategies and methods to ensure
sustainability to prevent reintroduction
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However, there are challenges we face to eliminate canine rabies.
Although we do have tools for the task, we also need to invest in new tools as well – new methods to humanely control the expanding dog population. 
We need shorter PEP regimens in isolated populations because the current month-long regimen is impossible for most of the people living in these areas
Improved surveillance is needed  to evaluate impact models and that is why the PRP is currently working on re-assessing the global burden.
Last but certainly not least, we need to focus on methods to insure that once rabies control programs are established, that they are sustainable.
Thank you.
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