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Objectives

• Objective 1 Understanding epidemiology and pathophysiology of rabies in Alabama

• Objective 2 Understanding reporting procedures

• Objective 3 Understanding quarantine measures and testing protocols to assess the need for PEP 

• Objective 4 Understanding PEP Guidelines 

Strengthen capabilities and knowledge on reporting and proper prevention strategies for  rabies 
following animal bites/exposures.

Goal



Objective 1

Understanding epidemiology and pathophysiology of rabies in Alabama 

• Lyssaviruses/Rabies Virus Nomenclature

• Statistics of rabies in animals in Alabama

• Historical changes in reservoirs

• Viral Pathophysiology/Incubation periods/clinical presentation



Genus Lyssavirus
Neurotropic, Single-Stranded, Negative-sense RNA virus

Figure 1. Conception of a generalized 
bullet-shaped lyssavirus virion, 
illustrating the outer G protein spikes 
(purple), extending through the host-cell 
derived membrane (white), with a cut-
away view of the M protein (black and 
red beaded stippling) encasing the 
helical ribonucleoprotein core, consisting 
of the N protein (gray) encapsidated to 
the single strand of RNA, the P protein 
(magenta), and the L protein (teal), also 
known as the RNA-dependent RNA 
polymerase (Courtesy I. Kuzmin, 
University of Texas Medical Branch, 
Galveston, TX, USA).



Nomenclature/Characteristics

• Genus Lyssavirus

• Species Rabies RABV  “Rage or do violence”

• >20 recognized species of Lyssavirus classified into several phylogenetic groups. 



• Rabies-related lyssaviruses or non-rabies 
lyssaviruses, are maintained in bats and can cause 
illnesses identical to rabies.

• Spillover into humans and terrestrial mammals.

• Geopolitical effects vs. taxonomy approach

• Is a country free from rabies if it has a bat 
lyssavirus that is infecting other mammals?

• Underreporting of human deaths?

• Improved Post-exposure effectiveness in non-
rabies lyssavirus exposures?



Nomenclature/Characteristic

• Each viral variant is maintained in a particular reservoir host, and the name of this host is often part of the 
case description. For example, if a virus maintained in skunks caused rabies in a dog, it would be described as 
“skunk rabies in a dog, rather than canine rabies”. 



Generalized Statistics

• Majority of deaths occur in Asia & Africa (>50,000/yr Globally)

• Dogs = main reservoir worldwide

• U.S.: Human cases rare, mostly bat exposures or Travel-related

Raccoon Rabies and Bat Rabies Shift

Why do we still require rabies 
vaccinations in dogs/cats/ferrets?



Epidemiology





Pathophysiology RABV

Incubation Factors

• Distance of bite from CNS (shorter if closer)
• Severity of wound
• Amount of virus inoculated
• Host immune status

Virus Stability

• Virus is not very stable outside the body
• Sensitive to desiccation 
• Sensitive to heat
• Sensitive to UV light

Non-bite exposures

• Scratches
• Inhalation of aerosols
• Contamination of an open lesion, or 

mucosal contact with infectious 
materials, such as a lick from a rabid 
mammal excreting virus in its saliva to a 
fresh wound, or in direct contact with 
the nose, mouth, eyes



Rabies Virus Environmental Stability (°F)

Condition / Substrate Temperature (°F) Approx. Survival Notes

Glass or plant leaf 68–70 °F ~24 hours Virus active even after droplets 
looked dried

Metal sheet 68–70 °F ~48 hours Survived longer on metal

Cool, dark substrate 41 °F Up to 144 hrs (6 days) Longest survival in cooler temps

With intense sunlight ☀ 86 °F + sun 1.5 hours UV rapidly inactivated

Warm, shaded 🌑🌑 86 °F, no sun ~20 hours Longer survival without direct sun



Rabies Virus Incubation Periods

Host Typical Range Reported Extremes Notes

👤👤 Humans 1–3 months 5-7 days – 8 years Median 20–90 days; shorter if 
bite is closer to CNS, Organ 
transplants

🐕🐕 Dogs 2–3 weeks to 3 months 10 days – 6 months Not to be confused w/shedding 
period/10-day quarantine

🐈🐈 Cats 2–3 weeks to 3 months 10 days – 6 months Similar to dogs; often clustered 
around 1–2 months

🐄🐄 Cattle 2–6 weeks 15 days – >6 months Highly variable; depends on 
exposure site

🐎🐎 Horses 3–6 weeks Several months Less common but possible 
prolonged incubation

🦇🦇Wildlife (bats, foxes, 
raccoons, etc.)

2 weeks – 3 months Rarely longer Difficult to track; field data 
limited



Clinical Presentation of Rabies in Animals 

Species Key Clinical Signs (Prodromal → Excitative → Paralytic)

Dogs & Cats Prodromal: anxiety, fever, subtle behavior changes (1-3 days)
Furious: aggression, roaming, biting
Paralytic: drooling, jaw paralysis
Death in ~10 days

Cattle Prodromal: nervousness, reduced appetite (1-3 days)
Paralytic form common
Hypersalivation, bellowing, ataxia → recumbency
Death

Horses Prodromal: irritability, anxiety (more difficult to recognize)
May mimic colic (rolling, pain)
Self-mutilation at bite site
Hyperexcitability → paralysis
Death

Sheep & Goats Prodromal: subtle behavior changes
Aggression or paralysis
Intense pruritus at bite site
Death

Wildlife Prodromal often unnoticed
Abnormal behavior
Nocturnal animals active by day
Loss of fear, aggression
Death*

* Bats can have extended incubation periods and evidence of antibodies suggesting capability of clearing infections. This is not currently believed to be a carrier,     
which would suggest that bats shed the virus after recovery.



Rabies Clinical Signs in Animals

• Weakness
• Bellowing
• Off feed
• Paralysis
• Subtle signs

Furious form Paralytic form

• Aggression
• Hypersalivation
• Restlessness



Rabies Clinical Signs in Humans

Stage Time Frame / Nature Key Signs & Symptoms Notes / Comments

Incubation Stage Variable, usually 
weeks to months 
(often 1–3 months)

No symptoms
Pain, paresthesia, 
or itching at bite 
site

Depends on wound 
site, viral load, 
distance to CNS, 
age, immune status

Prodromal Stage 2 to 10 days Flu-like: fever, 
headache, malaise, 
fatigue
Tingling or pain at 
bite site
Nausea, vomiting, 
anorexia
Behavioral changes: 
anxiety, irritability, 
insomnia

Precedes 
neurologic 
symptoms
Progresses to 
encephalitis within 
~2 weeks



Human Clinical Presentation

Pathognomonic features of rabies

Hydrophobia

Aerophobia

Painful spasms when attempting to drink water

Triggered by visual/auditory stimuli (airflow)

100% fatal virus once clinical symptoms appear
Preventable with timely post-exposure prophylaxis (PEP)
Prevention vs Treatment



Highlights
• >100,000 PEP annually
• Bats
• Organ transplants
• Travel-associated cases

Human surveillance



Human Cases by Year In U.S. and Exposure Source (2015-2025)

Year State Exposure Source

2015 Wyoming Bat (silver-haired)

2017 Virginia Dog (India)

2017 — Bat

2018 Florida Bat

2018 Utah Bat

2018 Delaware Unknown

2021 Minnesota Bat

2021 Idaho, Illinois, Texas Bats

2021 — Dog (travel)

2024 Minnesota Bat

2024 California Bat

2024 Kentucky Unknown/travel/Carribean

2025 Michigan Organ transplant



Objective 2 
Understanding Reporting Procedures

• Legalities
• Forms
• Points of Contact



• Assist with risk assessment
• Animal quarantine/testing 

coordination
• Guidance on unusual exposures 

(e.g., organ transplant, aerosol)
• Legal reporting requirements

Role of Public Health



Exposure Reporting Forms/POC



Objective 3  
Understanding quarantine measures and testing protocols to assess the need for PEP

• ADPH response
• Quarantine orders
• Quarantine vs Shedding Periods
• Testing methodology

•



ADPH Response

• Bureau of Environmental Services (Investigation/quarantine orders/follow-up w/victim)
• County/District/State
• Bureau of Clinical Laboratories (Testing 24 hours M-F) Prattville and Mobile
• State Public Health Veterinarian
• Infectious Diseases and Outbreaks(ID&O)
• State Medical Officer



ADPH Response (Bureau Environmental Services)

• Investigation- County level (CHD)

Dog Bite database 

Issue quarantine notices

Direct victims for medical care  (Rule for doctor confirming)

Animal owner compliance

Animal exposures (e.g. Dog attacked by a rabid raccoon)

• Quarantine order

• Legal order/failure to comply



Which animals can be 
quarantine?

Need for vaccination
Home quarantine vs veterinary 
quarantine



Flowcharts For Determining Exposure/PEP



Flowcharts For Determining Exposure/PEP



Diagnostics



Diagnostics

• Post-mortem: Direct Fluorescent Antibody (DFA) on animal brain tissue

• Required samples
• Shipping guidelines
• Overnight courier from CHD
• Results the next day
• ALNBS
• Livestock (cows, hogs, horses)- State veterinary diagnostic lab



Additional Testing Methodologies

Method Type Specimen Notes / Application

Direct Fluorescent 
Antibody (DFA)

Antigen detection Brain tissue (post-
mortem)

Gold standard; CDC 
reference test

Direct Rapid 
Immunohistochemic
al Test (dRIT)

Antigen detection Brain tissue (post-
mortem)

Field-deployable; 
light microscopy

RT-PCR / qRT-PCR RNA detection Brain, saliva, CSF, 
skin biopsies

Sensitive; 
antemortem use; 
supports sequencing

Viral isolation (cell 
culture / mouse 
inoculation)

Virus isolation Brain, saliva Rarely used; slow; 
requires BSL-3

Serology (RFFIT, 
FAVN, ELISA)

Antibody detection Serum, CSF For vaccine response 
/ antemortem 
support; not 
diagnostic alone

Histopathology 
(Negri bodies)

Microscopy Brain tissue Historic method; low 
sensitivity; not 
recommended alone



Submission Forms

BCL notifications following testing:

• All POSITIVE cases by phone and email to 
SPHV, CHD, PERSON EXPOSED and 
submitter.

• All UNSATISFACTORY* tests by phone and 
email to SPHV, CHD, PERSON Exposed, 
and submitter.

Before testing After testing



Objective 4
Understanding PEP Guidelines

• CDC/ACIP Guidelines
• Understanding stepwise approach following a potential exposure (wound care, HRIG, and vaccine
• Managing previously vaccinated patients
• Apply protocol to common clinical scenarios



Guidelines

• Human rabies prevention---United States 2008





Medical Steps After an Exposure Incident

First-aid or at home

• Wash bite/scratch wounds and saliva exposures immediately

• Flush with soap and running water for at least 15 minutes

• Use povidone-iodine or other virucidal agents if available

• Local cleansing significantly reduces viral load

History is critical for Risk Bite Assessment

• Type of animal/domestic or Wildlife

• Owned vs stray

• Vaccination status of animal (if known)

• Circumstances: provoked vs unprovoked

• Geographic location of bite



Animal Bite Risk Assessment

• High risk:   Wildlife (raccoon, fox, skunk, coyote, bobcats), bats

• Lower: Dogs, cats, ferrets: observe for 10 days if healthy- Alabama allows a home quarantine followed by 
a vet exam on the 10th day if currently vaccinated)          

• Livestock

• (Lowest) Rodents, rodents, rabbits, squirrels  E.g.  mice in traps, pet hamsters

• Primates  (“Monkey wrench”) Lots of variations of origins/species/B Virus



PEP Decision Additional Considerations

• In Alabama, PEP is usually given in the Emergency Departments

• Making decisions to use PEP appropriately should be based on the risk 
assessment.

Considerations…..
• Can it be found?
• e.g. Dog,cat in the neighborhood (not owned, but fed )
• Goal: neutralize rabies virus before CNS entry



Rabies Immune Globulin (HRIG): Products & Administration

Product Concentration Dose Administration 
Notes

HyperRAB® 300 IU/mL 20 IU/kg on Day 0 Infiltrate wound(s); 
remainder IM; NOT 
same site as vaccine; 
avoid gluteal

KEDRAB® 150 IU/mL 20 IU/kg on Day 0 Infiltrate wound(s); 
remainder IM; NOT 
same site as vaccine; 
avoid gluteal

Imogam® Rabies-HT 150 IU/mL 20 IU/kg on Day 0 Infiltrate wound(s); 
remainder IM; NOT 
same site as vaccine; 
avoid gluteal



Rabies Vaccines: Products & Injection Criteria

Product Type / 
Manufacturer

Dose & Route Approved Site PEP Schedule

RabAvert® PCECV (Bavarian 
Nordic)

1.0 mL IM Deltoid; child 
thigh OK; NOT 
gluteal

PEP: Days 0, 3, 
7, 14*

IMOVAX® 
Rabies

HDCV (Sanofi) 1.0 mL IM Deltoid; child 
thigh OK; NOT 
gluteal

PEP: Days 0, 3, 
7, 14*

* CDC PEP is 4 doses (0, 3, 7, 14); add day 28 if immunocompromised. 



Additional Considerations

• Immunocompromised: 5-dose schedule + serology

• Pregnancy: not a contraindication

• Children: same dosing and schedule as adults

• Previously Vaccinated
No HRIG required
Vaccine only: 1.0 mL IM on Days 0 and 3
Applies to those with prior PrEP or completed PEP

Population Approved Site(s) Notes

Adults Deltoid muscle 
(preferred)

Never gluteal – risk of 
sciatic injury & reduced 
efficacy

Children (older) Deltoid muscle 
(preferred)

Thigh acceptable if 
deltoid not developed

Infants / small children Anterolateral thigh 
(preferred)

Avoid gluteal; deltoid 
not reliable at this age



Rabies PEP Protocol Summary

• Unvaccinated: HRIG + vaccine Days 0, 3, 7, 14 

• Previously vaccinated: Vaccine Days 0 and 3 only

• Immunocompromised: HRIG + 5-dose schedule + rabies titer check

Ancillary Treatments
• Tetanus prophylaxis per CDC guidelines
• Antibiotics: amoxicillin-clavulanate for high-risk wounds
• Avoid routine antibiotics unless indicated
• Vaccine series not completed

Common Pitfalls
• HRIG not given or not infiltrated into wound
• HRIG and vaccine given in same site
• Vaccine given
• Vaccine series not completed
• Delayed initiation of PEP



Rabies & Bat Exposures

• Bats are the most common rabies reservoir in the U.S.

• Any direct contact with a bat is considered a potential exposure, 

especially where a bite/scratch/salivary exposure can’t be ruled 

out.

• Bat bites may be small and go unnoticed

• Bat found in room with a sleeping person, unattended child, 

intoxicated or mentally impaired individual

• If the bat is captured, submit for rabies testing before starting 

PEP if results can be obtained quickly

• Euthanasia is required prior to submitting to ADPH BCL

• Majority of human rabies cases in the U.S. are linked to bats

Key Takeaways….
• Wash wounds thoroughly and immediately
• Always assess exposure risk
• HRIG is one-time dose only, first visit (Day 0)
• Vaccine series completes protection
• Consult public health if questions



Ante-mortem Testing for Humans

Key Points:
• Approval from ADPH/BCL

• Sample list/transport

• Approval from CDC



PRE-Exposure Vaccination (PreP)

Veterinarians 
Laboratorians 
Animal control officers 
Researchers 
Spelunkers/ bat enthusiasts



PRE-Exposure Vaccination (PreP)



Case Example 1: Dog Bite
• 8-year-old bitten on hand by a vaccinated neighbor’s dog
• Steps: irrigation, antibiotics, tetanus, public health notification. 

Case Example 2: Bat Exposure
• Patient wakes up with bat in bedroom
• Unrecognized bite possible
• PEP recommended even without visible wound

Case Example 3: Traveler

• Adult bitten by stray dog in India
• No prior rabies vaccination
• Immediate HRIG + vaccine series required

Case Example 4: Vaccinated Vet

• Veterinarian previously vaccinated, bitten by unvaccinated cat
• PEP: 2-dose vaccine, no HRIG
• Wound care and public health consult

Bite-Case Examples



Q1. Since 2015, what has been the 
most common source of human 
rabies cases in the U.S.?

• A. Dog bites (domestic)
• B. Bat exposures
• C. Organ transplants
• D. Cat bites

Answer: B. Bat exposures



Q2. Which animal can be observed 
for 10 days following a bite before 
deciding on PEP?

• A. Bat
• B. Skunk
• C. Dog, cat, or ferret
• D. Raccoon

Answer: C. Dog, cat, or ferret



Q3. For unvaccinated patients, 
which PEP regimen is correct?

• A. HRIG only, no vaccine
• B. Vaccine on days 0, 3, 7, 14 + HRIG on Day 0
• C. Vaccine on days 0 and 3 only
• D. Vaccine on days 0, 3, 7, 14, 28 (always 5 doses)

Answer: B. Vaccine on days 0, 3, 7, 14 + HRIG on Day 0



Q4. Where should rabies vaccine 
NOT be administered?

• A. Deltoid muscle
• B. Anterolateral thigh (children/infants)
• C. Gluteal muscle

Answer: C. Gluteal muscle



Q5. Which HRIG product is more 
concentrated (300 IU/mL)?

• A. KEDRAB®
• B. Imogam® Rabies-HT
• C. HyperRAB®

Answer: C. HyperRAB®



Q6. True or False: Rabies is almost 
always fatal once symptoms appear.

• True
• False

Answer: True



Q7. True or False: HRIG and rabies 
vaccine can be given in the same 
syringe.

• True
• False

Answer: False



Q8. True or False: In 
immunocompromised patients, a 5th 
rabies vaccine dose (day 28) is 
recommended.
• True
• False

Answer: True



Q9. Case: A 45-year-old hiker wakes 
up to find a bat in his cabin. The bat 
flew away and is not available for 
testing. What is the next step?
• Discussion/Short Answer

Answer: Begin rabies PEP immediately.



Q10. Case: A 6-year-old bitten by a 
healthy, vaccinated dog that is 
available for observation. What is the 
correct approach?
• Discussion/Short Answer

Answer: Observe the dog for 10 days; start PEP only if the dog develops clinical signs or tests positive.



Sources:



Thank you!

Questions/Feedback
Dee W. Jones, DVM

201 Monroe St. Suite 1414
Montgomery, AL 36109

Dee.jones@adph.state.al.us
334-206-5100

mailto:Dee.jones@adph.state.al.us
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