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Fundamentals

u Epizootiology
Estimate of risk in an individual animal

i EXposure

Estimate of risk of the incident
1 Circumstances
1 Severity

i Management
Rules, regulations, and expert guidance
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Why Is rabies prevention
Important in the US?

s

Because animal and human travel keeps us at-risk

i Imported cases of dogs %\'&&\

From Puerto Rico to MA \

From Thailand to CA \'A‘A%%\\\\

From India through WA to Alaska

From Iraq to the USA QJ'&\\\\%

and widespread sources from wildlife reservoir species.

i Over 7,000 animal cases in 2007.

Wildlifg raies Vs Vel lanlS
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Rabies in the USA

Very few human cases

per year
30,000-40,000
humans exposed to
rabies per year
~ 6,000-8,000
diagnosed

animal rabies
cases per year

Tens of thousands of undiagnosed
animal rabies cases per year
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Common mil sconcept
Dogs and rabi eséé

o Worldwide 1T dogs are the most
Important and common source of
human exposure.

u Dog rabies remains uncontrolled In
many parts of Africa and Asia.

o This is no longer true in the USA and
many other parts of the world where
vaccination of dogs and control of
strays has eliminated the canine rabies
virus variant. '”“
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Pathogenesis

Virus goes up the nerves into the spinal cord and brain.

Brain infection 1

animal begins to act
differently, including
being driven to bite.

Bite 1 Virus may be present
virus may in the saliva. _
replicate aggressive
locally. very lll

Viral shedding
Bite_ |ncubation (non-infectious) and illness
10 days i 6 months or possibly more  on the order
(humans - several weeks to several
mont hs éé)
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Incubation Period
Variable: several weeks to months

Exposure

Situation: Naive (outdated), exposed domestic animal

Question: Will the animal develop rabies?

Option 17 Euthanitize or slaughter if feed animal

to prevent the incubation and manifestation of rabies.

Option 27 Strict quarantine for 6 months
to see if the animal develops rabies.

Potential future option i Efficacious
post-exposure prophylaxis
similar to human rabies prevention.
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Clinical Period
Relatively short: < 24 hr to > 7 days

Infectious Death

Situation: Biting dog, cat or ferret (owned, healthy)
Bites from other species are handled on
a case-by-case basis.

Question: Is the animal infectious?

Option 11 Confine and observe for 10 days.
If alive and well, was not infectious.
Does not rule-out the possibility of
developing rabies in the future.

Option 21 Euthanitize and test for rabies.

Potential future option i Antemortem rabies test.
Major drawback i shedding of virus can be
intermittent. Positive results are definitive.
Negative results are nearly meaningless.
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Incubation Period Clinical Period
Variable: several weeks to months Relatively short: < 24 hr to > 7 days

Exposure Infectious Death

Situation: Currently vaccinated, exposed domestic animal

Management. 1) Prompt wound care
2) booster vaccination
3) 45 day confinement
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Incubation Period Clinical Period

Variable: several weeks to months Relatively short: < 24 hr to > 7 days
Exposure Infectious Death

Situation: Naive (outdated), exposed domestic animal
bitten by a rabid animal
and also bit someone during the fight

Question: Will the animal develop rabies? Question: Is the animal infectious right now?
Option 17 Strict quarantine for 6 months Option 17 Confine and observe for 10 days.
to see if the animal develops rabies. If alive and well, was not infectious.

Does not rule-out the possibility of
developing rabies in the future.

Option 2 i Euthanitize; must test for rabies. Option 27 Euthanitize and test for rabies.
to prevent the incubation and manifestation of rabies.
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Exposure

u Bite is the
transmit rat

Exposing fres
(i.e., fresh sali

punts of live virus) may
5 of magnitude lower.

+ Oral exposure (cC
result in rabies but

+ Inhalation of droplets

Ocular not documentes
with corneal transplant
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Online Resources for US Practitioners

i State and local Resources
i CDC

nThe ACil ARdasory Committee on Immunization
Practices i Human Rabies Prevention
: 2008 and 1999

ACompendium o0 of Ani mal RaibAnmual Contr ol
RAnnual rabies surveillance 0 datJavMA
o USDA

http://www.aphis.usda.gov/animal health/vet biologics/index.shtml

Veterinary Biologics
Report adverse events

o World Health Organization

Global data
(limited 71 consult with CDC Rabies Team)
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http://www.aphis.usda.gov/animal_health/vet_biologics/index.shtml
http://www.aphis.usda.gov/animal_health/vet_biologics/index.shtml

Major Prevention Techniques

o Control in the reservoir species
Domestic dog: methodical vaccination
Wild carnivores: oral vaccine in baits

s Prevention of nAspill ov
Vaccination

o Prophylaxis for exposed humans
Immediate wound cleansing
Vaccination series (cell culture vaccines)
Rabies immunoglobulin
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Common milI sconcept |
Dogs bites and urgent

In the USA, whena dog , cat or ferret has bitten
or otherwise potentially exposed someone and is
available for observation or euthanasia and testing,

the need for human rabies post -exposure
prophylaxis should be based on the outcome of the

10 - day observation period

or the laboratory result

Central Veterinary Conference West, San Diego Oct 30 i Nov 3, 2008



Prophylaxis based on

Laboratory Diagnosis,
+ |f avallable within 48 hours
+ consider species and risk

If a dog, cat or ferret that bit someone Is
available:
+ Healthy, observe under confinement for 10 days

+ Clinically abnormal, euthanize, test brain, make post-
exposure prophyl axis degci
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Why 10 day observation?

i No vaccine is 100% effective.
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Rabies Iin vaccinated animals: 2002

OK dog

8 yr old male Siberian Husky.

AL dog
NC cat

7yr old female Boston Terrier.

2-yr-old spayed female domestic short -haired cat.

TX cat

1lyr -4-mo-old cat.

VA dog

Spayed female German shepherd.

MA cat

4-yr-old neutered male lynx pt Siamese cat
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1994 1995 1996 1997 1998 1999 2000 2001 2002

Year
OK dog ! 5 5 § ok
Owners recall multiple prior 2000 Aug 2001 June July 2002
vaccinations, but no records impounded 3yr dead 8yrs old
vaccinated?  vaccine skunk
A
AL dog ﬂ 1yr outdatedﬂ 2 yr outdated ﬂ &
Aug 1996 Jul 1998 Jun 2001  April  May 2002
1 yr vaccine 1 yr vaccine 1yr vaccine neck 7yrs old
3 wound
mo
Boosted
outdated '
MA cat ﬂ — wound ﬂ *
Jul 1998 Oct 1999 Nov 1999 Jun 2001 Nov 2002
3 yr vaccine 3 yr vaccine 3 yr vaccine 3 yr vaccine 4 yrs old
5 mo
outdated *
Feb 2000  Jul 2001 Skunk  Nov 2002
3 yr vaccine 3 yr vaccine  odor 3.5 yrs old
~May or
June 200&
ﬂ Vaccination NC Lat M -
".-:' Possible vaccination Aug 2000 AUQ 2001 AUQ 2002
111} mpounded 3yrvaccine 3yrvaccine 2yrs old
{:% Possible exposure TX cat ﬂ * L b
* Rabid Oct 2001 Sep 2002

? Yr vaccine 1.3yr
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2004: An unusual year In rabies

u Human rabies vaccine recall
I leaving only one on the market
o Organ transplant cases
Donor and 4 recipients
u Rabies suspect sheep at a petting zoo
Over 750 persons with one available vaccine
o Wisconsin human rabies case
15 -year -old survivor with a history of a bat bite

i 2004 Total human rabies cases N=8

Retrospective diagnoses

+ CA, El Salvador immigrant, canine rabies virus
variant

+FL, Haitian immigrant, canine rabies virus variant

&




How did the donor become infected?

s Team visited the donoro
complex
Saw 2 bats (unable to identify species)
Reports of bat problems from residents
Physical evidence of past bat colonization

il nterviews with donor 0s

Friend A

+ Donor said bat had swooped down at him
+ ? Occurred 1 month prior to death?

Friend B
+ Donor had said something about a bat
+ Wanted to show site on
. ? Occurred 6 months prior to death?




24 Apr

Party at local club
~100 persons
Sharing drinks &
Smoking materials

Nausea
Vomiting

27 Apr 28 Apr

29 Apr 01 May

CT Head: Mild SAH

Donor Clinical Course

CT Head: Enlarged SAH

02 May 03 May

Organs Harvested

Tonsilar Herniation

0925: Hospital A ER

E:CZ Afcanot even swall ow my Sp'tgtud}%Nobloodflw
AUpon attempting to swall ow, became nauseat e
threw up | evoquino
DC Dx: Vomiting, Hypokalemia, UTI EEG: Electrocerebral
Tx: Phenergan & Bactrim DS, bid Silence
. Declaration of Death
1809: Hospital AER
Cc: nAFell out 3 timeso per family & AShal

Started to walk out ahadydptoplempped to h
H&P: ARéis hyperventilating éto the poli
AHe I s very, very anxious. o

2213: Hospital B (Admitted from ER)
Cc: Vomiting blood/Abd pain
H&P:
Intubated for airway protection
Labs: CPK elevated (3404)
? Cocaine induced Ml
Tox Screen: Positive for cannabinoids and

ARéagitated/ confused/ del eryg

Cerebral Perfusion




Timeline of Events

Alabama

Lungs Transplanted

T TSk Liver Recipient _ .
Recipient dies in the OR Readmitted Liver Recipient
- Tremors, Lethargy Dies
_ 2lE Kidney 1 Recipient Kidney 1
Liver Transplanted Readmitted Recipient
Organs ye Kidney 2 Recipient ey 2
Harvested| Second Liver Transplanted Tt Recipient
Liver Recipient Myoclonus, Dies
Discharged confusion Second
Kidney 1 Recipient Liver
Discharged Recipient
Kidney 2 Recipient Dies
Disclharged
| | ’
09 May 11 May 16 May 25 May 30 May .
05 May 29 May un 20 Jif
04 May 08 Jun

3 May

10 J%

\ |




Human Rabies cases, 1997-2008

5-Janl199/MT
18-Jan1997WA
17-Oct-1997TX
23-Oct-1997NJ

31-Dec-199¢VA
20-Sep200C(CA
9-Oct-200CNY
10-Oct-200(GA
25-0Oct200CMN

1-Nov-200C(WI
4-Feb2001CA

31-Mar-200zCA

31-Aug-200zTN
28-Sep200zIA

10-Mar-2003VA

49M
64M
71IM
32M

29M
49M
54M
26M
47M
69M
72M

28M

13M
20M

25M

Unknown#
Unknown#
Unknown#
Unknown#

Unknown

Unknown#

Bite, dogi Ghana
Unknown#

Bite, bat

Unknown#
Unknown#Phillipines

Unknown#

Unknown#
Unknown#

Unknown

Bat, Ln/Ps
Bat, Ef

Bat, Ln/Ps
Bat, Ln/Ps

Bat, Ln/Ps

Bat, Tb

Dog, Africa
Bat, Tb

Bat, LN/PS
Bat, Ln/Ps
Dog, Phillipines

Bat, Tb

Bat, Ln/Ps
Bat, Ln/Ps

Raccoon, eastern US




31-Aug-200zTN 13M  Unknown# Bat, Ln/Ps
28-Sep200zIA 20M  Unknown# Bat, Ln/Ps
10-Mar-200:VA 25M  Unknown Raccoon, eastern US
5-Jun200ZPR 64M  Bite, dog Dog.mongoose, PR
TZ-SEPZ00CA GOV BIE, bat Bat, LT7PS
15-Feb2004FL 41M  Bite, dog- Haiti Dog, Haiti
4-May-200ZAR 20M  Bite, bat (organ donor)  Bat, Tb
27-May-20020K 53M Liver transplant recipient Bat, Tb
7-Jun2004TX 50F Kidney transplant recipienBat, Tb
10-Jun2004TX 18M  Arterial transplant recipienBat, Tb
21-Jun2004TX 55F Kidney transplant recipienBat, Tb
Wi 15F  Bite, bat no isolate
1-Oct-2004CA 22M  Unknown Dog, El Salvador
27-Sep200EMS 10M  Unknown# no isolate
12-May-200€TX 16M  Unknown# Bat, Tb
2-Now200€IN 10F  Bite, bat Bat, Ln/Ps
14-Dec200€CA 11M  Bite, dog Dog, Phillipines
20-Oct-2007MN 46M  Bite, bat no isolate
8-Mar-200€CA 16M Bat, Tb




16-day-old infant
exposed by a rabid raccoon




Humans travel, ani m




