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Objectives

« Describe current epidemiology of rabies

« Describe the pathogenesis, clinical presentation, and
diagnosis of rabies

» Evaluation of patients with potential rabies exposures for
rabies post-exposure prophylaxis (RPEP)

* Review RPEP schedules

« Review role of public health in RPEP decisions
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Dad to the Rescue

« Family finds two bats between window and screen in
child’s bedroom (afternoon)

* The window is closed with no way for bats to enter home

« Father cracks window and uses hangar to push bats
toward top before removing screen to let bats outside

* Next morning, father discovers he has a scratch on the
back of his hand; he is unsure if it was there when chasing
bats

« Is RPEP indicated? -
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How Long is “Too Long”?

« 2 year old child awakens crying Monday evening
» Parents find bat in bed with child, abrasions on face
* Reported to LHD Tuesday morning, specimen available for
testing
— Cannot get specimen to Albany until Wednesday; result
will be available until later that afternoon

+ Start the child on RPEP Tuesday or wait for test result?
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Rabies Virus

* RNAvirus in the genus Lyssavirus

— Rabies virus is the species responsible for
most human/animal cases

— Other Lyssaviruses cause similar illness
+ Affects the central nervous system
» Acute, progressive encephalitis
» Natural reservoir = Mammals
— All mammals are susceptible to infection
— Birds, fish, reptiles and amphibians — immune
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Why is Rabies a Public Health Concern?

* There is NO TREATMENT for rabies

— Invariably FATAL DISEASE after illness onset
» Rabies is VACCINE-PREVENTABLE
— Rabies in humans is RARE in the U.S.
— Rabies in wild animals is COMMON in the US
— Rabies postexposure prophylaxis (RPEP) is COMMON
PSYCHOLOGICAL and EMOTIONAL IMPACT of exposure
+ COST of rabies prevention &
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Rabies Virus Host Species

« Principal hosts: mesocarnivores and bats
« Genetically distinct virus variants maintained by different host species
— Often located in distinct geographic regions
— Transmission typically occurs between members of same species
(e.g., bat-to-bat; raccoon-to-raccoon)
— “Spill-over” transmission to non-host species (e.g., bat-to-human,
raccoon-to-dog, raccoon-to-skunk)
* Human infections result from contact with rabid animals and domestic
animals may act as a bridge between rabid wildlife and humans
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Terrestrial Rabies Virus Variants, 2012-2017
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Rabid Bats — 2017

Rabid bats have been found in every state except Hawaii G‘% ‘Depmmm
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JAVMA 2018; 253: 1555-1168.
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Rabid Cats — 2017
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Rabies Worldwide g

According to the OIE

* Rabies still kills >70,000 people per year
* Mostly children
* 1 person every 10 minutes
* In 2/3 of the countries worldwide TN

* Dog bites cause 95% of human rabies >,
* High quality vaccines are needed ‘
* Mass dog vaccination campaigns
* Public education
 Stray dog population control

A Human deaths from rabies
Death rates per capita (100,000 population)

www.who int/rabies/epidemiology/en
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Rabies In
New York State
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Rabies in New York State

« Current reservoir species
— Bats (multiple species)
— Raccoons
« “Spillover” infections diagnosed in many other domestic and
wild animal species
— Skunks, red fox, grey fox, cats, woodchucks, cattle, fisher, goats,
otters, dogs, horses, deer, bobcats, bears, beavers, swine, camel,
guinea pig, rabbits, humans, ferrets
* “Rabies vector species” — most likely to be rabid
— Bats, raccoons, skunks, red and grey foxes (feral cats?)&c’m

STATE

Department
of Health




. . . *
Rabid Wild Animals — NYS, 2009-2018
1800 . Delving into the lab data _ "
1600 * 5% of bats were untestable (consider to be positive)
1400 * 3% of testable bats were positive
1200 * 22% of testable raccoons were positive
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Rabid “Other” Wildlife — NYS, 2009-2018*

Positive animals

Woodchucks Deer Coyotes Bobcats Fishers Beaver Opposum Mink
Species
Y54 | Department
$TATE | of Health
*Outside of NYC. Data courtesy of Wadsworth Center

Rabid Domestic Animals — NYS, 2009-2018*

Positive animals

Cats Cattle Horses. Sheep Goats Dogs Donkey Elk
Species
Y54 | Department
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*Outside of NYC. Data courtesy of Wadsworth Center




Low Risk Species

« Squirrels
* Rats
* Mice

* Moles and voles

« Wild rabbits

* Opossums

« Indoor pet rodents or rabbits
* Previously vaccinated domestic animals @m
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Rabid Wild Animals by Month — NYS, 2009-2018*
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Rabies Pathogenesis

5.Brain infected
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4. Virus replicates in

dorsal root ganglion

and travels up spinal
cord to brain

1. Virus enters |
via animal bite |
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Incubation Period

» Animals: 17-120 days (82% are between 17 and 60
days)'

* Humans: 10-365 days (1555 cases from 1960—1982)?2
— 30% <30 days
— 54% 31-90 days
— 15% >90 days
— 1% >365 days

1Baer and Olson. 1972. JAVMA. 160: 1127 4 Department
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Clinical Signs of Rabies in Animals

« May mimic other illnesses
Change in behavior

+ Aggression or seeking seclusion

« Biting inanimate or imaginary objects

» Exaggerated response to stimuli
Change in voice or increased vocalization
Weakness/lameness of one or more limbs
Dropped jaw, drooling, difficulty swallowing
Incoordination
Muscle tremors
Seizures, paralysis, death
Signs may vary within and among species 4"
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Clinical Course of Human Rabies

« Prodrome — non-specific symptoms (2—10 days)
— Fever, chills, irritability, malaise, nausea
— Paresthesia (30—-70% of cases)
« Acute neurologic phase (2—7 days)
— Encephalitic (furious) - 80% of cases; hyperactivity predominates
(anxiety, agitation, hydro-/aerophobia
— Paralytic (“dumb”) rabies — weakness, flaccind paralysis
(ascending)
« Coma (5-14 days)
« Death (usually within 2 weeks) ng
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Treatment

» None proven effective after
iliness onset

» Experimental treatments
— “Milwaukee Protocol”

Cerebellum of rabid raccoon. Rabies
antigen is labeled by fluorescent
antibodies.
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Human Rabies Cases in the United States

« Significant reduction after the 1950s
— Comprehensive domestic animal vaccination
— Reduction in free-roaming dogs
— Canine variant rabies eliminated in mid-1990s (other
virus variants can infect unvaccinated dogs!)
« Average of 3 cases confirmed annually, with ~25%
exposed outside of the U.S., from 1990-2018
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Reported Human Rabies Cases — United States,
1945-2018
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Rabies Virus Variants — U.S. Human Cases,

1995-2018
Raccoon ' Dog/Mongoose |
Variant T | (PR)
7%, 3%

Canine variant
(non-U.S)
21%

Afghanistan, Brazil,
El Salvador, Ghana,
Haiti (2), India (2),
Mexico, Nepal,

Philippines (3) Bat Variant
69%
5k« | Department
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58 cases
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Rabies Transmission
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Transmission — Infectious Materials

« Infectious * Not Infectious
— Saliva — Blood
— Cerebrospinal fluid (CSF) — Urine
— Neural tissue — Feces
— Guano
« Possibly infectious — Skunk spray
— Tears — Milk (pasteurization kills)
— Vomitus — Dried virus (dead)

(because contains saliva)
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Types of Rabies Exposures

« Bite exposure (most common)
— Any penetration of the skin by teeth
* Open wound exposure
— Introduction of saliva or other potentially infectious material into an open wound
(e.g., broken skin that has bled within past 24 hours)
* Mucous membrane exposure
— Introduction of material onto any mucous membrane (eyes, nose, mouth)
« Other exposures
— When a bite, open wound, or mucous membrane exposure can't be ruled out
— Surgical transplant recipients — cornea, solid organ, vascular tissue
— Inhalation of aerosolized rabies virus (laboratory)

TR | Department
$TATE | of Health

ps: health.ny i ._rabies_treatment_guidelines.pdf

Exposures to Bats

* RPEP should be considered when direct contact between
a human and a bat occurs unless there is certainty that a
bite, scratch, or mucous membrane exposure did not occur

» Other situations that may qualify as an exposure include
bats found in same room as a person who is unlikely to
perceive or report contact
— Sleeping person awakens with bat in room
— Bat in room with previously unattended child or mentally disabled or

intoxicated person é‘" Department
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Not Exposures

« Animal scratches without wound contamination
with saliva/infectious material

« Petting or other direct contact with a rabid animal
« Saliva contact with intact skin
« Indirect exposures

— E.g., contact with dog that attacked a raccoon
« Bats in homes with awake/alert persons
« Situations where no animal was seen
« Exposures involving rabbits or small rodents

— Unless unusual situation

11
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Managing Potential
Exposures to Rabies
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Duty to Report

* NYS Sanitary Code, Ch. 10, Health, Part 2 — Section 2.14
« Duty to report exposures
— Health care providers
— If no health care provider in attendance
* Parent or guardian of children
« Self-report by adults (or legal guardian)
« Duty to report RPEP lies with the health care provider
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https://www.health.ny.gov/diseases/
communicable/zoonoses/rabies/
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Determine the Rabies Status of the Animal

Was the animal shedding virus at the time of the bite?

If healthy domestic animal* — confine and observe for signs
of rabies for 10 days after the bite.

— Generally preferred over testing

— Regardless of the animal’s vaccination status

» Euthanize and test

— Any wild animal

.

— Domestic animals exhibiting signs of rabies during the 10-day
observation period

— Unowned (stray)/unwanted domestic animal ~ e

o
“Domestic animals: dogs, cats, ferrets, horses, donkeys, mules, cattle, sheep, goats, and pigs
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Animal Specimen Testing at Wadsworth Center
Rabies Laboratory

* Routine specimens — same day testing, M—F
« Emergency testing — available in certain situations
— When result would not be available within ~3 days of
exposure
— High-risk exposures, e.g., bite from vector species or any
animal with neurologic illness
* “Unsatisfactory” specimens are regarded as if positive
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Rabies Postexposure Prophylaxis (RPEP)

< Indicated after a known or probable rabies virus exposure
— Laboratory confirmed positive animal specimen
— Rabies status of animal not able to be confirmed

» Unable to locate exposing animal for testing or 10-
day confinement

» Specimen unsatisfactory for rabies testing
(e.g., decomposed, inappropriate tissue sampled)

* Not indicated pending completion of 10-day confinement or
testing of animal (if available) = | oo

o
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RPEP in NYS - Unique Features

* RPEP must be reported to LHD by medical provider before
being started*
— Opportunity to identify and confine or test biting animal
— LHD “authorizes” RPEP if exposure meets criteria in

NYSDOH guidance documents

— Authorized RPEP = no cost to person exposed

« County covers costs of authorized RPEP not covered by
insurance/third party benefits
— State reimburses county for authorized RPEP 4“ Department

*For exposures occurring in NYS outside of NYC LT | of Healt
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RPEP - General Considerations

+ LHDs and NYSDOH provide consultation

« Ultimately, healthcare providers decide to administer RPEP (or not) based on public
health recommendations and clinical judgment

— They may administer without authorization by public health (patient is responsible for
cosf of treatment)

* Medical care for wounds should be sought ASAP
— +/- antibiotic treatment
— +/- tetanus booster
* RPEP is medical urgency, not a medical emergency

— Delaying treatment for a few days is appropriate if testing can be completed or the
animal can be found for observation

— Wounds to the head/face may necessitate immediate RPEP if the exposure is
deemed to be high-risk

Department
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RPEP Protocol for Previously Unvaccinated

Persons

« Wash wounds thoroughly
* Human Rabies Immune Globulin (HRIG)
— Infiltrated at wound site (20 IU/kg) with remaining volume IM (day 0)
» Even if completely healed
« If no “site” or if MM exposure, give all IM
— Not at same site or in same syringe as day 0 vaccine
* Vaccine
— IMondays 0, 3,7, and 14
— If immunocompromised, 5" dose on day 28 and titer 1-4 weeks later
— Do not give in gluteal muscles
+ Specific label warning for reduced titers Qw
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RPEP for Previously Vaccinated Persons

« History of complete pre- or post-exposure rabies prophylaxis (or prior
titer in certain instances)
« Wash wounds thoroughly
+ No HRIG
« Vaccine IM on days 0 and 3
« Serology is never used to determine whether RPEP is necessary
— “Protective” titer has not been established
— Would delay RPEP
— If exposure occurs, RPEP is administrated
« Do not give in gluteal muscles 4‘“ Department
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RPEP Administration Anomalies

« Always consult public health

« Common examples:
— Long time span between exposure and seeking care
— Non-standard vaccination schedule/interruptions
— Vaccine administered in gluteus
— HRIG not given to previously 2

unvaccinated person A RERIBI,
~ HRIG given to previously vaccinated person g

— HRIG not infiltrated at wound site
— Too much/not enough HRIG administered
— RPEP started in another country

LTRATAREWRLR

s |
RPEP Precautions

* Immunosuppression
— Clinical decision based on underlying disease or medications
— Delay immunosuppressive agents during RPEP, if possible
— Administer 5t vaccine dose on day 28, check titer in 1-2
weeks later
* Pregnancy

— No increased incidence of abortion, premature births, or fetal
abnormalities associated with rabies vaccination

— Not a contraindication to RPEP
« Serious allergies to components of vaccine
— Revaccinate with caution 4
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Managing Adverse Reactions

* Once initiated, RPEP should not be discontinued for local or mild
systemic vaccine reactions

* Management of adverse reactions

— Switch vaccine brands

— Use of anti-inflammatory, antihistaminic, and antipyretic agents

— Pretreatment with antihistamines

— Have epinephrine readily available

— Observe in clinic after vaccination
« Serious systemic, anaphylactic, neuroparalytic reactions are rare

— Consult public health, weigh risks vs. benefits

Y6k | Department

« Report clinically significant events to VAERS 4 of Hesith

Rabies Pre-exposure Prophylaxis (PrEP)

+ Recommended for persons at risk of occupational or
recreational exposure to rabies
— Diagnosticians, rabies researchers, veterinarians and
staff, animal control officers, wildlife rehabilitators,
trappers, cavers
— Certain international travelers
* Routine PrEP for general U.S. population not
recommended
« Not a required public health function in NYS 4*
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Rabies Pre-exposure Prophylaxis (PrEP)

« Primary series
— Three IM vaccine doses in the deltoid muscle
— Days 0, 7, and 21 or 28

« Booster vaccines if indicated based on periodic serologic antibody titer
testing

— Rabies antibody titer every 2 years (or following ACIP
recommendations) as long as person is at risk of exposure

— Single booster vaccine only if antibody titer <0.5 IU

Department
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Dad to the Rescue

« Family finds two bats between window and screen in
child’s bedroom (afternoon)

* The window is closed with no way for bats to enter home

« Father cracks window and uses hangar to push bats
toward top before removing screen to let bats outside

* Next morning, father discovers he has a scratch on the
back of his hand; he is unsure if it was there when chasing
bats
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« Is RPEP indicated? -
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How Long is “Too Long”?

« 2 year old child awakens crying Monday evening

» Parents find bat in bed with child, abrasions on face

* Reported to LHD Tuesday morning, specimen available for
testing

— Cannot get specimen to Albany until Wednesday; result
will be available until later that afternoon

+ Start the child on RPEP Tuesday or wait for test result?
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Human Rabies Prevention — Use of a Reduced (4-Dose) Vaccine
sehadil P. Eaie
United States, 2008 gl

P Prop
to Prevent Human Rabies
Recommendations of the Jations of the Advisory C

on Immunization Practices

Advisory C i on |

*» Types of rabies exposures
* Indications for PrEP and RPEP

» Use of human rabies vaccine and human rabies
immunoglobulin

» Adverse reactions

* Precautions and contraindications to RPEP

« Serologic testing .
» www.cdc.gov/rabies 4
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Resources

« Bureau of Communicable Disease Control, NYSDOH

— www.health.ny.gov/diseases/communicable/zoonoses/rabies/
« Wadsworth Center Rabies Laboratory

— (518) 485-6464 — business hours

— www.wadsworth.org/rabies
« Kansas State University Rabies Laboratory

— For RFFIT serology tests to monitor titers following PreP

— http://www.ksvdl.org/rabies-laboratory/

— (785) 532-4474
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Questions?

alexandra.newman@health.ny.gov CALM

angie.maxted@health.ny.gov

AND
alison.Kaufman@health.ny.gov
CALL THE

(518) 473-4439 — business hours A_TEAM
(866) 881-2809 — after hours
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