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Prevention and Management of  Rabies
Overview:

- Epidemiology and Human Rabies in Asia

- Management of  Human Rabies

- Post-Exposure Rabies Prophylaxis

- Pre-Exposure Rabies Prophylaxis  



Rabies :Zoonotic disease : RNA virus: Family Rhabdoviridae , 
ÅAcute, progressive encephalomyelitisand c linical disease almost always fatal

ÅHuman rabies is most common in people aged under 15,however, all aged groups are susceptible.

ÅReported incidence of human rabies cases is often incomplete and the estimated of 50,000 deaths per year 

may be an underestimated. 



Recognized                             Primary host                         Geographical range and species                   

(WHO2013)

Rabies virus (RABV)            Carnivora and bats (Chiroptera)      Terrestrial mammals worldwide 

except in Australia, Antarctica

; bats New World only

Australian bat lyssavirus        Pteropodid bats (at least 4 species     Australia

(ABLV)                                  of Pteropus genus) and insectivorous 

bats (Saccolaimus albiventris)

European bat lyssavirus 1      Insectivorous bats (predominantly     Most of Europe

(EBLV1) Eptesicus serotinus)

European bat lyssavirus 2      Insectivorous bats (predominantly     NW Europe

(EBLV2)  Myotis daubentonii and M. dasycneme)

Khujand virus (KHUV)         Insectivorous bat Myotis mystacinus   Central Asia 

Aravan virus (ARAV)            Insectivorous bat Myotis blythi            Central Asia 

Bokeloh bat lyssavirus(BBLV)Insectivorous bat Myotis nattereri     France, Germany 

Irkut virus (IRKV)                  Insectivorous bat Murina leucogaster Eastern Asia 

Duvenhage virus (DUVV)      Insectivorous bats                               Sub-Saharan Africa 

Lagos bat virus (LBV)            Pteropodid bats of several genera       Sub-Saharan Africa 

Mokola virus (MOKV)           Unknown                                             Sub-Saharan Africa 

Shimoni bat virus (SHIBV)     Insectivorous bat Hipposideros commersoni   Kenya 

West Caucasian bat virus (WCBV) Insectivorous bats from genus Miniopterus South-east Europe

Ikoma lyssavirus (IKOV)        Not known                                           United Republic of TanzaniaWHO TechncalSeries 2018
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Occurrence of canine rabies Occurrence of wildlife mediated rabies

https://www.who-rabies-bulletin.org/site-page/occurrence-rabies
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Fig. 4 Reported Cases of Rabies per 100,000 Population

by Age-Group, Thailand, 2006.
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Mass vaccination of dogs is not effective in most of Asia and Africa. 

Street dogs represent the most frequent risk for bite exposure, followed by  monkeys, cat, especially those that live 

near temples in parts of Asia. In some countries, control of the dog population is almost impossible to implement 

because of cultural and religious beliefs and because some animal welfare organizations have hindered human 
efforts to control the canine population. 

Acta Tropica 2016(160)







Collaborative One Health Approach involving human 

public health and veterinary agencies, with 

Mass canine vaccination programsin 

endemic areas being the mainstay of 

strategies to eliminate dog-mediated 

human rabies.  Post-exposure prophylaxis 

(PEP) is effective in preventing deaths. 

Indiscriminate culling of the dog population is 

expensive and there is little evidence that it is effective 

in controlling rabies in non-island locations. 

Mass canine vaccination programs achieves a 

minimum 70% vaccination coverage have proven to be 

cost-effectivein controlling zoonotic rabies in 
endemic, resource-poor regions.

R.P. Lavan et al. / Vaccine 35 (2017) 1668ï1674

Optimal One Health program to tackle rabies should 

incorporate mass dog vaccination and integrated bite 

case management in combination with efficient use of  

post-exposure prophylaxis along with a shift to a 1-

week abbreviated ID rabies vaccine regimen in humans. 



Prevalence of  rabies in tested animals in Asian countries (2010ż24)

J. You/Science; (Data) K. Hampson et al., PLOS Neglected Tropical Diseases 9 (16 APRIL 2015) ©PLOS One
F. Shams et al. One Health 20 (2025) 101102



Oral rabies vaccine: a new strategy in the fight against rabies deaths

3 May 2021 

ORV in Thailand

ñThailand applies an oral vaccine in its free-roaming dog population. 

Working with partners, we identified the most appropriate bait for Thai 

free-roaming dogs. We worked with five cities/towns to roll out oral rabies 

vaccination in their areas in 2020, vaccinating almost 2,000 free-roaming 

dogs. We achieved 65% of vaccination coverage in the free-roaming dog 

population in these areas. All parties agreed that this tool is feasible and 

practical to increase vaccination coverage in inaccessible dog populations. 

More importantly, there have been no rabies outbreaks reported in free-

roaming dogs in any of these five municipalities since oral vaccination 

was conducted. We will be scaling up oral rabies vaccination in free-

roaming dogs in 2021 to complement rabies vaccine shots.ò Karoon 

Chanachai, regional animal health advisor for the U.S. Agency for 

International Developmentôs Regional Development Mission for Asia

https://www.who.int/news/item/03-05-2021-oral-rabies-vaccine-

a-new-strategy-in-the-fight-against-rabies-deaths



J. You/Science; (Data) Public Health Veterinary Services, Sri Lanka Ministry of Health



2012         7 cases

2013         7 cases

2014         5 cases

2015         5  cases

2016 13 cases

2017 11 cases

2018 18 cases

2019 3 cases

2020 3 cases

2021 5 cases

2022é     2  case

Üö (ß.é.) Post -exposure 

prophylaxis
Animal rabies +

2009 196,698 28.43 

2010 224,709 17.45 

2011 164,827 12.93 

2012 160,293 9.79 

2013 157,022 2.49 

2014 166,662 5.70 

2015 167,192 3.78 

2016 197,348 6.93 

2017 295,592 9.86 

2018 564,241 15.31 

2019 431,107 5.15 

2020 355,387 3.39 

2021 235,179 3.09 

2022 120,163 4.44 

1993

2012

1992-Cell-culture 

used 100%-

PVRV,PCECV

1992 - IM x 5 and TRC-ID

Plus RG

2013 ïCPRV

IM x 5 and TRC-ID

Failure PET in Thailand

0 - 1 case per year
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A multi -sectoral coordination mechanism 

for rabies prevention and control, 

established  under the One Health 

framework. 

Zha RPLoS Negl Trop Dis 19(6): e0013159. 

ÅLack of  motivation by 

government, 

ÅCultural issues

ÅInadequate funding

ÅLack of  co-operation between 

national sectors

ÅInsufficient enforcement of  

animal rabies control

ÅLack of  high quality biological 

vaccination

ÅLack of  rabies awareness in our 

population

Programs for rabies 

prevention, control, and 

elimination (Asia)
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Rabies Virus Transmission

Rabies is spread between mammals by 

bites, by contamination of intact and abraded 

mucosal membranes with virus -laden saliva, by 

inhalation of aerosal , by ingestion of infected prey 

and transplacentally .

In man, rabies is nearly always 

secondary to bites, however, human 

infections caused by non -bite exposures 

including scratch, lick, and inhalation of 

aerosols and transplantation of infected 

cornea and organs also occur. 



Duration of Different Stages Rabies 

Durations

(% of cases)

Under 30 day:25%

30-90 days: 50%

90 days to yr : 20%

More than 1 yr: 5%

2-10 days

2-7  days

2-7 days

0-14 days

Stage

Incubation period 

Prodrome and early

symptoms

Acute  neurologic

disease

Coma

Death*

Type

(% of cases)

Furious rabies

(80%)

Paralytic rabies

(20%)

Atypical rabies

Associated Findings

None

Paresthesiae ,itching or

pain at the wound

fever; malaise;

anorexia; nauses;

and vomiting.

Hallucination; bizarre

behavior, anxiety;

agitation;

hydrophobia;

autonomic

dysfunction

Ascending flaccid

paralysis

*Rare recoveries have been reported. (Data from Fishbein.)



Anti -mortem diagnosis: 
PCR- Saliva, urine, CSF, 

extracted hair follicles, skin from the 

nape of neck containing hair follicles
Antibody-Blood, CSF



Diagnosis of human rabies

Definite : Presence of definite bite exposure plus 3 major
cardinal manifestations
- Aerophobia/hydrophobia
- Fluctuating consciousness
- Autonomic stimulation signs

And/or one or more of the followings
1.  Presence of Nab to rabies virus in serum/CSF

in non -vaccinated patient
2. Virus isolation from suspensions of biopsy

(brain or saliva)
3. Antigen detection by direct IF method

(skin biopsy/brain)
4. Detection of rabies virus RNA in saliva by  RT -PCR,NASBA
5. Local prodrome at the site of bite (and progress

to involve the entire bitten region) plus
above criteria

Probable
- Viral encephalitis (+bite exposure) plus clinical

features (except phobic spasm)
- Atypical GBS (+bite exposure): Fever,

percussion edema, SIADH, bladder
incontinence



Ribavirin 

Interferon alfa

favipiravir (T-705)
Rabies vaccine

Rabies immunoglobulin

Monoclonal antibody

Ketamine

Corticosteroids

To date, there is no effective and validated etiological 
treatment for rabies once the symptoms have set.

Tropical Med Inter Health 2016

Anti -mortem diagnosis: 
PCR- Saliva, urine, CSF, 

extracted hair follicles, skin from the 

nape of neck containing hair follicles
Antibody-Blood, CSF
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HUMAN RABIES PREVENTION

Elimination, culling

Sterilization - surgery, chemical

ANIMAL IMMUNIZATION

VECTORS BITE HUMAN Rabies

PREVENT BITE IMMUNIZATION

Education

Law of regulation

Bite report

Diagnosis/treatment

Pre-exposure prophylaxis .

Community education

Prioritisation by authorities ( One Health concept.)

National Policy   - Co-ordination  - Resource(funding..)      - High biological products

Post -exposure prophylaxis

Animal vaccine

Multicultural and
religious influences

Seek alternative, non-medical treatments,
Culture belief

Few rabies cases 
receive laboratory
Confirmation and 
report

vaccinating the dog population 
ΣŀŎƘƛŜǾƛƴƎ ΨƘŜǊŘ ƛƳƳǳƴƛǘȅΩ

Mass dog vaccination campaigns 
Awareness about responsible 

pet ownership

CONTROL Vectors (dog..)



Rabies Immunization

Å Post-Exposure Prophylaxis

Guideline and Regimens:

IM and Important Issues of ID regimens in limited-resource countries

Rabies Immunoglobulin:

Inappropriate RIG Treatment

Booster Vaccination:

How and Whatôs benefit ?



Guideline for Rabies post-exposure prophylaxis 
 Factors that should be considered:

Å Epidemiology of rabies in country
Å Severity of rabies exposure (nature of injury) 

Å     Species of the animal and clinical features of the  
animal responsible

Å Vaccination history of the animal, and type and timing of 
vaccine used ((dog and cat)

Å Availability of the animal (dog and cat) for observation

Å Result of laboratory testing 

The decision to administer post-exposure prophylaxis after an 
exposure to an apparently healthy animal should be based on a 

careful risk assessment by a qualified medical professional.

                                                                                                                             WHO 2018



Bite exposure ( wound care )

Rabies post -exposure treatment

Consider  exposure

Category I Category II, III

Animal examination (brain)

possible( 20% ) not possible( 80% )

negative            positive                         dog/cat wildlife     

no treatment   start treatment observation

yes      no           start treatment

normal abnormal FAT

Consider:       1.  animal receives good care/minimal exposure risk

2.  reliable history of vaccination during past 2 years

3.  provoke condition

Complete                                                 Not complete

close observe for 10 days start treatment

start treatment stop if animal remain normal for 10 days

once disease symptoms appear 

Diagram for Post -Exposure Rabies Treatment in Thailand

+



The incubation period of the majority of cases is 2ς3 months, while 2ς3% of cases have had an incubation period > 
1 year, with an exceptional case of 8 years 
If an apparently healthy dog or cat in or from a low-risk area is placed under observation, treatment may be delayed

Recommended post-exposure prophylaxis according to type of exposure (WHO 

2018)



Non-immunized 
Patient

Previous immunized Patient
( Pre- or Post-exposure vaccination)

exposure

Exposure as WHO category II
Exposure as WHO category III

Exposure as WHO category II and III

Post-Exposure Prophylaxis after Rabies Exposure

Rabie Post-Exposure Prophylaxis                                        



Rabies 

neutralizing 

antibody

( IU/ml)

Day after treatment

0.5

3           7               14                   28            90 days                 1 year

RIG

(passive

immunization)

Vaccine

(Active immunization)
Primary Immunization

The incubation period of the majority of cases is 

1ï3 months.4 An incubation period longer than 

1 year has also been documented 

WHO position paper 2018

Rabies exposure
The WHO specified minimum serum antibody concentration of 0.5 IU/mL

is widely used as a measure of adequate seroconversion after vaccination.

Booster vaccine

Post -exposure rabies prophylaxis



Post-Exposure  Prophylaxis ( PEP)  for Possible Rabies Exposure 

Any animal bite/scratch should receive cleansing of wound with soap povidone iodine. 

Non-immunized patient will need to obtain full PEP in the event of a possible exposure to a 

proven or suspected rabid animal. 
ExposureWHO category II : rabies vaccine as regimen:

IMx5 (1-1-1-1-1-0- ESSEN) or IMx4 or Zagrab (2-0-1-0-1) 

TRC-ID(2-2-2-0-2), IPC-ID (2-2-2-0-0),4-site ID(4-4-4-0-0)

ExposureWHO category III : rabies vaccine as regimen:

IMx5 (1-1-1-1-1-0- ESSEN) or IMx4 or Zagrab(2-0-1-0-1) 

TRC-ID(2-2-2-0-2), IPC-ID (2-2-2-0-0),4-site ID(4-4-4-0-0)

plus rabies immune globulin (ERIG or HRIG)

Immunized patient (who have completed a pre-exposure ( 2 or 3 doses) or 

post-exposure rabies immunization (at least 0,3,7) received the only booster vaccination and do 

not require RIG (IM or ID)

- Booster regimen: 1 dose of IM or ID on days 0 and 3 OR 4 doses ID on day 0      

(WHO Recommendation 2018)

  .



Appropriateness of Intramuscular and Intradermal Regimen for 

Post -Exposure Prophylaxis (WHO Recommendation 2018)

Recommended ID regimen of PEP 

IPC-ID ( 2-2-2-0-0)

4-site ID 1 week ( 4-4-4-0-0)

TRC-ID ( 2-2-2-0-2)

Warrel-ID (4-0-2-0-1)

Recommended IM regimen of PEP 

Zagrab- IM (2-0-1-0-1)

ESSEN- IM 5 doses /4 doses (1-1-1-1-1 or 1-1-1-1)

Shorten regimens (ID and IM) for post-exposure prophylaxis

One or two weeks for post-exposure prophylaxis (comfortable)
ÅLess vaccine cost (reduced vaccine doses/volume)

ÅPrevent short supply of cell-culture rabies vaccine

ÅReduction of indirect costs (loss of wage, transportation cost,é.)

ÅReduced adverse reactions 

ÅSafe and efficacy
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Immunogenicity after pre - and post -

exposure rabies vaccination:

A systematic review and dose-response 

meta-analysis Chang Xu; Vaccine 2021; 39 (2021) 1044ï1050

Side-by-side Comparative Study of  the 

Immunogenicity of  the Intramuscular and 

Intradermal Rabies Post-exposure 

Prophylaxis Regimens in a Cohort of  

Suspected Rabies Virus Exposed Individuals        
Auerswald; HC;ID 2023:2023;77(6):910ş6 



WHO Recommendation 2018



PLOS Negleted Trop Dis 2011


