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What is Rabies ?

> Rabies is a zoonotic disease (a disease that is
transmitted to humans from animals).

> It is caused by a virus (Rhabdovirus)

> Rabies infects domestic and wild animals, and is
spread to people through close contact with
infected saliva (via bites or scratches).



Rabies — A fatal Zoonotic Disease
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Epidemiology

» Rabies has been recognized in India since the
Vedic period (1500-500 BC) and endemic in
India.

¢ India around 30,000 die with Rabies each year.

» Rabies is widely distributed across the globe.
More than 55 000 people die of rabies each
year.

o About 95% of human deaths occur in Asia and
Africa.



Rabies-free countries (in green) as of 2010

..‘.(




N

Insectivorous Arctic fox

~
Pl P e

Hacocoon

Insactivorous

batls ,-] Cat l lt

Vampira bat

w o
i m'

Insectivirous

hats
Dog
m Mongoose

Global distribution of mammalian rabies reservoirs and vectors
Rupprecht CE, The Lancet Infectious Diseases Vol 2 June 2002
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In Bangladesh

> More than two thousand people die of rabies in
Bangladesh every year, the second-highest toll in
the world from animal bites, though the fatalities
are preventable through right remedies.

> Nearly 100,000 people reported being bitten by
dogs in 2009 and at least 3,000 people died of
rabies.

> majority (64.18%) of the victims were within 15
years of age.



In Bangladesh

> Male gender (76.75%) and rural people
(86.40%) constituted the bulk of the cases.

> 80.26%o0f cases had WHO category III exposure.
» Most of the cases were not vaccinated (86.04%).

> 65.93% of the cases developed the disease
between 31 to 100 days after the animal
exposure.

. HUMAN RABIES IN BANGLADESH - A STUDY OF 684 CASES; M MATIUR RAHMAN, M SALIMUZZAMAN, MD. BILLAL ALAM



Category -WHO

 Category I: touching or feeding suspect

animals, but skin is intact

o Category II: minor scratches without
bleeding from contact, or licks on broken
skin

o Category lll: one or more bites, scratches,
licks on broken skin, or other contact that
breaks the skin; or exposure to bats



Rabies virus

e Bullet shaped virus
e Sizeis 180 x 75 nm

* Has Lipoprotein \@{meﬁnunnwwﬂu/
envelop \\\\ ({mﬁ”} Yip %

* Knob like spikes
/Glycoprotein S ﬁ@

e Genome un
segmented

e Linear negative
sense RNA

Nucleoprotein N



What kind of animals get Rabies?

e The rabies virus can
infect all mammals.

e Mammals are warm-
blooded animals that
have hair and mammary
glands to produce milk
for their babies.




Mammals that are LESS likely to
give you rabies




Animals that cannot give you rabies

Animals like frogs, birds, and snakes do not get rabies.




How do you get rabies?

e Abrasions or scratches on skin. :
bite 5-80% ’qd ‘

Scratch 0.1-1.0%

Virus transmitted by
infected saliva .
through bite -
or wound (7

e Mucous membrane exposed

to Infected saliva. {p -

* Most frequently via deep penetrating bite
wounds.




Other routes

d Ingestion of dead /infected animal meat.
d Corneal transplantation.

2 Inhalation in bat infected caves.



Pathogenesis

Live virus=> Epidermis, Mucus membrane

l

Peripheral nerve

\ centripetally

CNS ( gray matter )
l centrifugally

Other tissue (salivary glands,...)
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4. Virus replicates in

dorsal root ganghion

and travels up spinal
cord to brain

1. Virus enters
via animal bit

6. Virus travels from
brain via nerves to
other tissues such as
eye, kidneys, salivary
glands

3. Virus infects nerve in
peripheral nervous
system
Moves by retrograde
transport
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2. Virus replicates in
muscle at site of bite




Spread of Virus
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Stages of disease

* Incubation | = 3 months.
 May be average from 7 days to 3 years.
» Stages of the disease.

. Prodrome

2. Acute encephalitis.

3. Coma/ Death.



Non specific prodrome

1-2 days 2 1 week

> Fever, headache, sore throat

» Anorexia, nausea, vomiting,

»> Agitation, depression

» Parenthesis or fasciculation's at or

> around the site of inoculation of virus



Acute Neurologic Encephalitis

»1-2 days to< 1 week

» Excessive motor activity, Excitation, Agitation
» Confusion, Hallucinations, Delirium,

» Bizarre aberrations of thought, Seizures

» Muscle spasms, Meningismus,

» Opisthotonic posturing

» Mental aberration (Lucid period = coma)
» Hypersalivation, Aphasia, Pharyngeal spasms

» Incordination, Hyperactivity



Acute Neurologic Encephalitis

> Fever T > 40.6

> Dilated irregular pupils

> Lacrimation, Salivation & Perspiration
» Upper motor neuron paralysis

> Deep tendon reflexes

> Extensor plantar responses ( as a rule)
> Hydrophobia or Aerophobia (50 -70% )



Coma

> Inspiratory spasms
» Sinus tachycardia
> Supraventricular and ventricular arrhythmias
> Reduced ejection fraction in all cases
Viral invasion of sinus node
A-V node
Myocarditis
» Main cause of death: Circulatory collapse
> Hematemesis: 30-60% of patients 6-12
hrs before death



Once symptoms of the disease
_ develop, rabies is fatal

The primary cause of death is usually
respiratory insufficiency.



Differential diagnosis

*Other viral encephalitis
sHysteria reaction to animal bite
sLandry/Guillain-barre syndrome
*Poliomyelitis

=Allergic encephalomyelitis ( rabies vaccine )



Common confirmatory test

The  standard pre
mortem test is a
fluorescent antibody
test to demonstrate
the presence of viral
antigen.




Negri bodies — A gold standard in diagnosis

Inclusion bodies

called Negri bodies
are 100% diagnostic
for rabies infection.

Site — Ammon’s horn,
Cerebral cortex, Brainstem,
Hypothalamus, The Purkinje
cells of cerebellum, Dorsal
spinal ganglia




Section of rabid human brain processed by the DFA test, showing

widespread viral inclusions, staining apple-green in color
Rupprecht CE, The Lancet Infectious Diseases Vol 2 June 2002




- Aneuron from a formalin-fixed section of a brain from a patient

with rabies, showing reddish-brown viral inclusions in the cytoplasm.

- Processed by immunohistochemistry.
Rupprecht CE, The Lancet Infectious Diseases Vol 2 June 2002




Other diagnosis

- Saliva can be tested by virus isolation or
reverse transcription by polymerase chain
reaction (RT-PCR).

* Serum and spinal fluid are tested for
antibodies to rabies virus.

* SKin biopsy specimens are examined for
rabies antigen in the cutaneous nerves at the
base of hair follicle.



Prevention

¢ Avoid contact with animals you don't know.

® Get vaccinated if you work in a high-risk
occupation or travel to countries with a high
rate of rabies.

¢ Follow quarantine regulations on importing dogs

and other mammals in disease-free countries.



Prevention

] Make sure your pets receive

the proper immunizations.

J Dogs and cats should get rabies vaccines by 4
months of age, followed by a booster shot | year
later, and another one every | or 3 years, depending

on the type of vaccine used.



Handling of suspected rabid animal

* Management depends on the species, the
circumstances of the bite and local epidemiology
of rabies

» Dog, cat, ferret with suspected rabies should be
captured and observed for signs of illness x 10 days

» If ill: euthanatized, head removed and shipped for

examination
» Species with unknown periods of viral shedding may still

be euthanatized and tested even if immunized

Red Book 2003



Prophylaxis

** Pre-exposure Prophylaxis

*» Post-exposure Prophylaxis

Is highly successful in preventing the disease if administered
promptly, generally within ten days of infection.



Man’s best friend but can spread
rabies if not vaccinated




Pre-exposure vaccination

Indicated in

Laboratory workers

- Veterinarians
- technical staff.
Bat handlers.




Dosage

Pre-exposure prophylaxis

vaccination: intramuscular,
Iml (3 doses): at O, 7, 21-28 days

- A booster after | year,
- Antibodies usually persist for 2 yrs

- Repeat titers q6-24 months depending on
level of exposure

- Acceptable titer levels are 1:5 or 0.5 IU/ml
(RIFFT)



If you are bitten or scratched ?




Wash

Wash the area
of an animal
bite thoroughly




~ Initial treatment for an animal bite should
- include thorough cleansing however all
- animal bites should be seen by a physician



Rabies viruses are sensitive to common
chemicals

The virus is sensitive to
- Ethanol
- lodine
- Soap / Detergents
- Ether, Chloroform, Acetone
- Destroyed - at 50° c in | hour

at 60° c in 5 minutes.



Apply pressure

Apply pressure if
bite is actively
bleeding



suture




1st Vaccine for Rabies

* Prepared by Pasteur by
drying various periods pieces
of spinal cord of Rabbits
infected with fixed virus

e |885 Joseph Meister 9 year boy
vaccinated |3 injections were
given

e Patient saved




Cell culture Vaccines in = commonly
prescribed

. Human diploid cell
vaccine. “ _
A A

‘4 —y -

2. Purified chick
embryo cell vaccine l.‘ |

o “’~| u

{

3.Purified Vero cell
vaccine




Post Exposure Prophylaxis/WHO

» Category I:
touching
feeding potentially rabid animal
licking intact skin

no treatment

» Category II:
nibbling on uncovered skin
licks on broken skin
minor scratches without bleeding

wound disinfection, vaccine only



Post Exposure Prophylaxis/WHO

e Category III:
Single, multiple transdermal bites
Contamination of scratches or MM with saliva
wound cleansing, rabies IG, vaccine

» Animal observation in developing countries is not
practical: frequent bites, delayed lab testing

 Delay treatment only if:
Species unlikely to be infected
Lab diagnosis in 48hr

Dog >1yr old with current vaccination (observe
for 10d)



Dosage

- Post exposure Prophylaxis

Six doses

Don't inject in Gluteal region.



Passive Immunization

e Human Rabies

Immunoglobulin (HRIG)

* High Risk bitten on face and

neck

* Given a dose of 20 IU /Kg wt

o Half at the site of bite and rest

IM route.

e Active immunization should

be initiated with passive

immunization.



Subunit or Genetically Engineered
vaccines for Rabies

e A viral immunizing agent that %\_
has been treated to remove O
traces of viral nucleic acid so l
that only protein subunits **é{
remain. The subunits have less
risk of causing adverse
reactions. »

» Several trails in progress.



Prophylaxis/Nerve tissue vaccines

 Not licensed in USA, available worldwide
» Only available vaccines in some countries

» Nerve tissue from sheep, goats, suckling

rodents, mouse brain

» Subcutaneously

* 7 daily doses, plus days 10,20 and 90



Prophylaxis/Nerve tissue vaccines

In July 2010, Bangladesh government
introduced a new vaccine to help prevent
rabies, finally stopping its reliance on the
"nerve tissue vaccine', which the World
Health Organization [WHO] ordered should
be phased out worldwide in 2006.



Rabies Vaccine Adverse effects

 Less common in children than adults

 Adults: local symptoms (15-25%)

Mild systemic symptoms (10-20%)

Neurologic illness resembling GBS

Acute generalized transient neurologic syndrome:

not causally related

Immune-complex reactions with booster

doses of HDCV: 6%



Love animals but be safe
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Thank you all




