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Good Afternoon everyone!  I was asked to do a presentation on Rabies, so if you will allow it, we’ll go on a little tangent to talk about rabies and rabies prevention.  I am an environmental health specialist with the Norfolk Department of Public Health in the Vector Control division.  At vector control we address mosquito and rodent concerns in the city of Norfolk.  We are unique in that we are attached to a health department, as an environmental health specialists I have duties beyond mosquito control and one of those is the prevention of rabies in the City of Norfolk.
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So today I would like to take the time to elaborate on the rabies virus itself.  The type of wildlife associated with rabies.  Human rabies cases in the United States and Virginia specifically.  The laws designed to prevent rabies and how we at the health department enforce them.  Finally how you can protect yourself from rabies.
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Rabies is an RNA virus, bullet shaped.  It has several variants that are typically names for the species of animal that acts as the reservoir.  In the US we have a bat, raccoon, fox, and skunk variant of rabies.  Rabies is found worldwide, Australia is the only continent that is rabies free.  They want to keep it that way so they have pretty strict regulations about bringing animals in to the country.  The highest number of human deaths due to rabies occurs in India and those are attributed to bites from stray dogs.



Wildlife Reservoirs
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Here you can see what wildlife acts as the reservoir for the virus in different parts of the United States.  Here in Virginia and all along the east coast the main reservoir is Raccoon.  This doesn’t mean that its not found in other animals, but this is the species that maintains the virus in the environment.   In the middle of the country it’s the skunk population as well as foxes.  Down in Cuba and Puerto Rico watch out for the mongoose.



How it Spreads

• Bite of an infected animal
• Transmission of Saliva or Nervous Tissue
• NOT Blood, Urine, or Feces
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So how does rabies spread?  As most people know, rabies is spread through the bite of an infected animal.  What most people don’t know if that it is not found in the blood of an infected animal.  Rabies virus is found in the saliva of the infected animal.  You can come into contact with the blood urine or feces of an infected rabid animal and you will not contract the disease.  The saliva must enter your body through broken skin, either from the bite or an exisiting wound.  It can also enter the body through mucus membranes likes your nose and eyes.  
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So let’s say your this innocent raccoon and you get attacked by a vicious rabid raccoon and now the virus is in your body.  What’s going to happen?  The virus attacks the central nervous system so from the entry point the virus travels along the nerves to reach the brain.  The time from when the virus enters the body to when the animal becomes symptomatic and infectious depends on the distance from the brain that the entry point occurs.  Bites to the head and face are quicker than a bite to the leg or foot.  After the virus reaches the brain it then enters the salivary glands and here it replicates.  Now the virus can be shed in the animal’s saliva.



Signs and Symptoms
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The symptoms of rabies starts out as most illnesses do: flu like symptoms.  It progresses to hallucinations and disorientation, insomnia.  Victims experience hydrophobia, a fear of water.  This is an odd one but the reason is that rabies makes it very hard to swallow, so drinking water becomes impossible.  Rabies victims hypersalivate, creating copious amounts of that infected saliva as the virus works to spread to the next victim.  Eventually the victim experiences paralysis, coma, and death.



Human Rabies Cases

• Average 3 cases per year in the United States
• Bat variant accounts for 70% of human cases
• Majority of human cases have no documented 

animal bite
• Almost always fatal
• Very few have survived
• Milwaukee Protocol – Induced Coma
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So the scary thing about rabies is that it is almost always fatal.  Once the symptoms start to present themselves it means the virus has reached the brain and it is too late to administer the rabies post exposure vaccine.  In the United States we see on average 3 cases of human rabies every year.  70% of these cases are caused by the bat variant of rabies and as a scary sidenote, the majority of the human cases of rabies have no animal bite documented.  Now there could be a couple reasons for this.  If the victim was bitten by a bat they may not have realized it, they may have been bitten while they were sleeping.  Secondly, by the time a diagnosis of rabies has been determined the victim may no longer be able to answer questions.  Doctors have to rely on information the victim may have shared with family members.  So as I said, rabies is almost always fatal but there have been a few people who have survived.  One of the first succesful treatments of rabies was a young girl and her doctors induced a coma to save her life.  That treatment is now known as the milwaukee protocol and it was used in california to save another child’s life.



Rabies in Virginia
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In recent decades we have 3 cases of rabies here in Virginia.  In 1998 an inmate at a correctional facility fell ill, was diagnosed with the bat variant of rabies and died.  He never reported being bitten by an animal but other inmates recorded seeing bats in the correction facility.In 2003, a man in northern virginia, young man, died from rabies of the raccoon strain.  He also never reported to any family or friends of being in contact with a raccoon or any wild animal.In 2009, Virginia saw an imported case of rabies, in this instance it was a DOCTOR who traveled to india and was bitten by a stray dog on the street.  He returned to Virginia fell ill and died.  It is really unfortunate that someone in the medical field would ignore the seriousness of a dog bite, especially in India, and not pursue post exposure shots to protect themselves.



• All dogs, cats, and ferrets, four months of age are 
required to be vaccinated against rabies

• All animal exposures (bite or scratch, contact with saliva) 
are to be reported to the local health department

Rabies Prevention Laws
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Here in Virginia we have rabies prevention laws to protect people and pets from rabies.  All dogs, cats, and ferrets must be vaccinated against rabies at four months of age.  Rabies vaccinations must be maintained regularly.  So that intial vaccine lasts for one year and after that the vaccine needs to be given every 3 years to stay current.  All animal exposures, i.e. a bite or scratch that involves saliva must be reported to the health department.  When an animal exposure is reported to the health department, we do an investigation:  The reports were receive are typically a domestic animal/pet that bit person.  We may also get reports of a person bit by a wild animal or a pet that came into contact with a wild animal.
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This is a flow of a typical animal exposure from start to finish.  So the animal bite is reported through the health department through a varierty of sources.  That report usually includes the victim’s name and contact information and sometimes it will include the animal owner information.  Once the animal responsible for the exposure is located it may be quarantined.  Only dogs, cats, and ferrets can be quarantined.  Wildlife does not established time frames for quarantine so they are euthanized and submitted for testing.  The length of the quarantine is 10 days.  This time frame is established because if an animal is symptomatic and capable of spreading rabies it will be dead within ten days.  If the animal is fine and healthy after 10 tens we can say with confidence that the victim was not exposed to the rabies virus when they were bitten.  After the 10 days, a health department official observes the animals and they can be released from quarantine.  Finally the victim is notified that the animal was considered free of rabies at the time of the exposure and they do not need to seek post exposure vaccination.



Domestic Animal vs. Wild Animal

• Vaccinated Dog or Cat exposed to a wild potentially rabid 
animal
• 45 Day Quarantine

• Unvaccinated Dog or Cat exposed to a wild potentially 
rabid animal
• 6 month Strict Isolation Quarantine

If the animal is available for testing, 
quarantine length will be determined 
by lab results.
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So most of our cases involved people versus animal exposures but we also investigate incidents where a domestic animal comes into contact with a wild animal.  That domestic animal is someone’s pet and in close contact with people so we have to ensure that it did not contract rabies.  And this is where is really important to have your pets vaccinated for rabies and to keep that vaccination current.  It is the difference between a 45 day quarantine and 6 months of strict isolation with no human contact should an animal come into contact with a known rabid animal or a potentiall rabid animal.  Hopefully the wild animal is available for testing so we can determine if these measures are necessary.



Testing

• Any potentially rabid animal involved in a human or 
domestic animal exposure that can not be quarantined, 
can be tested for rabies.

• Animal must be involved in an exposure to warrant 
testing.
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Testing is an important part of rabies prevention and control.  An animal that cannot be quarantined that is involved in an exposure needs to be tested.  Animals that die during the quarantine period need to be tested.  The test is performed by removing the head of the animal and testing parts of the brain for the presence of rabies.  The lab in Richmond performs the rabies testing but does not accept whole body specimens. So its our job to remove the heads and submit those for testing.  This is one of the more unusual animals that we sent for testing, this is an otter, I didn’t even know we had otters in norfolk.  But a couple of Navy guys spotted this poor fella in the road, decided to pick him up and take him to the animal shelter.  Unfortunately they didn’t restrain the animal in any way in their car so on the way to the shelter the otter woke up and bit on of the guys transporting it.  It’s important to note that only animals involved in an exposure are tested for rabies.  Rabies is endemic in our area, we know its here so we don’t test every sick raccoon or stray cat that is found, we only test it if a person or domestic animal was exposed.



Rabies in Norfolk

• Investigate approximately 500 
animal exposures each year

• Average 1-3 animals test 
positive for rabies annually.
• Raccoon
• Fox
• Cat
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In Norfolk, every year we investigate about 500 animal exposures.  That’s 1 -1.5 animal bites everyday.  Those are reported from a bunch of different sources, some come directly from the victims themselves.  Doctors and hospitals are supposed to report animal bites to the health department but the epidemiologists are able to comb through the daily hospital records and identify any individuals that were seen for an animal bite.  We get reports from the Norfolk Animal Protection Unit and the Norfolk Animal Care Center, which is animal control and the city animal shelter.  On average we have 1-3 animals test positive for rabies. Not a huge number, but remember we only test animals if there is an exposure documented. Typically the animals that we see test positive are raccoons, foxes and cats.  Across the state raccoon by far account for the highest number of animals that test positive and the second are skunks.



National Rabies Prevention

Oral Rabies Vaccination Project (ORV)

Began in Virginia in 2002

Targets raccoons in the wild

Baits impregnated with rabies vaccine

Vaccination Zone from Alabama to Maine

Designed to prevent the spread of raccoon rabies west
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There is a project being conducted to try to control the spread of rabies through the wild raccoon population.  Its called the oral rabies vaccination project and it’s a collaboration between the CDC. USDA, and VDH.  It began in 2002 and basically what they do is fly a plane and drop baits impregnanted with the rabies vaccine in hopes that raccoons will find the baits, eat them, and become vaccinated about rabies.  The baits are dropped in a zone that stretches from Alabama to Maine and one of the main reason for the program is to try to prevent the spread of raccoon rabies to the western parts of the country.



How to Protect against Rabies

Do not feed wildlife

Do not approach, touch, or handle sick or 
injured wildlife.

Ensure all pets are up to date on their 
rabies vaccinations.

Report all animal exposures to the Health 
Department and seek medical attention
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How can you protect yourself against rabies?  A lot of it is common sense.  Do not feed wildlife.  I did a google search and there’s an alarming number of websites that promote feeding raccoons, because they’re “cute”.  Obviously don’t feed any wild animals by hand but even leaving food out for wild animals if a bad idea.  You don’t want to be attracting potentially rabid animals to your property.  Their wild animals, they don’t need us to feed them.  Secondly don’t approach, touch, or handle sick or injured wildlife.  You can alert a licensed wildlife rehab person, you can contact animal control.  Leave it to the professionals and protect yourself from being bitten.  Ensure all of your pets are up to date on their rabies vaccinations, it’s the law and your responsibility to your pet to take care of them.  If you are bitten, clean the wound throughly with soap and water and seek medical attention.  Report the exposure to the health department of animal control.  If you are bitten by a wild animal that tests positive for rabies, seek out the post exposure vaccinations.  That is enormously important.  Don’t be casual about rabies.



Thank you

Penelope Smelser

Norfolk Department of Public Health

Penelope.smelser@vdh.virginia.gov

757-683-8662
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I hope this was informative, I hope it inspires everyone to protect themselves and get their animal vaccinated.  I couldn’t help myself I had to put up a picture of my little Fox, he does have teeth and he will bite you but he’s adorable and I’m pretty sure he doesn’t have rabies. I’m happy to take any questions and thank you.
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