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Abstract

Rabies is a zoonotic disease with a nearly 100% fatality rate once symptoms appear.
Although it is entirely preventable, it remains a significant public health concern in many
countries—especially in low- and middle-income nations, including Thailand. In Thailand,
domestic dogs are the primary carriers, responsible for over 99% of human rabies cases.
Key challenges include insufficient dog vaccination coverage, limited access to post-exposure
prophylaxis (PEP), and inadequate public awareness. This study reviews current knowledge
on rabies virology, epidemiology, and prevention strategies, with a focus on Thailand's
context and the application of the One Health concept, which integrates human, animal, and
environmental health. Data were drawn from academic databases and reports from the WHO
and CDC. Between October 2022 and October 2023, 337 confirmed rabies cases in animals
and four human deaths were reported in Thailand. While some areas achieved over 80%
dog vaccination coverage, nationwide implementation remains inconsistent. The One Health
approach shows strong potential to address these systemic issues. Effective rabies control
in Thailand will require widespread vaccination, improved public education, better access
to PEP, and sustained cross-sector collaboration to achieve the global goal of eliminating
dog-mediated human rabies deaths by 2030.
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Introduction

Rabies is an ancient zoonotic disease
with a near 100% fatality rate once symptoms
appear'”. Despite over 4,000 years of
recognition and scientific progress,
it still causes about 55,000 human deaths
annually across more than 150 countries®,
predominantly in low- and middle-income
regions of Asia and Africa where access to
prevention and treatment remains limited.

In Thailand, rabies remains endemic,
with over 99% of human cases resulting
from dog bites, largely due to insufficient
vaccination coverage and a high number of
stray dogs®?. The Department of Livestock
Development has intensified vaccination
efforts, aiming to cover 80% of the dog
population by 2024“. However, challenges
persist—particularly in stray animal control,
public awareness, and compliance with
vaccination protocols.

Rabies is fully preventable, yet it
continues to threaten public health and
economic stability. Comprehensive control
requires public education, responsible
pet ownership, access to post-exposure
prophylaxis (PEP), and community engagement.
These measures support the global goal of
eliminating dog-mediated human rabies by

2030
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A One Health approach, integrating
human, animal, and environmental health
sectors, is vital for effective and sustainable
rabies control in Thailand. This review
explores the rabies virus, current prevention
strategies, and the application of One Health
in Thailand. By identifying existing gaps,
it aims to offer evidence-based
recommendations to strengthen national
control efforts and contribute to global

eradication targets.

Study Methods

This review synthesizes current
knowledge on rabies by analyzing scientific
literature, public health reports, and case
studies. Sources included peer-reviewed
articles from PubMed and Google Scholar,
using keywords such as “rabies virus,”
“zoonotic diseases,” and “post-exposure
prophylaxis.” Additional data were drawn
from WHO, CDC, and national reports
on rabies in Thailand. The review
emphasizes prevention strategies,
particularly the One Health approach,
to offer integrated, evidence-based

recommendations for rabies control.
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The rabies virus (RABV) is a neurotropic,

adaptation”. Understanding these genetic

patterns is crucial for tailoring surveillance

negative-sense single-stranded RNA virus
that causes fatal encephalitis in mammals,
including humans®. Itbelongs to the Lyssavirus
genus within the family Rhabdoviridae and
ischaracterized by its bullet-shaped, enveloped
structure, approximately 180 x 75 nm,
and a compact genome of 11-12 kb®.

The genome encodes five structural
proteins: nucleoprotein (N), phosphoprotein
(P), matrix protein (M), glycoprotein (G),
and large polymerase protein (L),
The G protein mediates host cell entry
and elicits neutralizing antibodies, playing
a central role in immune response and
vaccine efficacy”. The M protein supports
viral assembly and budding, while N, P,
and L are essential 7replication and
transcription"".

Genetic studies show two major
RABV lineages dog and bat-associated with
the dog-related lineage further divided
into regional clades®. In Thailand, isolates
fall into genogroups T1 and T2: T1 is
predominant in central Thailand, while T2
is found mostly in the north. Each genogroup
includes four distinct lineages, reflecting

the virus’s genetic diversity and regional

and targeted vaccination programs.

Symptoms of Rabies in Animals

Rabies in animals presents with
species-specific and progressive symptoms,
beginning with behavioral changes like
aggression, irritability, or unusual tameness®.
Common signs include restlessness,
excessive salivation, and difficulty swallowing,
often leading to foaming at the mouth®.
As the disease progresses, neurological
symptoms such as paralysis, uncoordinated
movement, and abnormal vocalizations
emerge"?. Hydrophobia may also occur due

(11)

to throat spasms' ’, alongside heightened

sensitivity and unprovoked aggression'”.
Because these signs can resemble
other neurological disorders, laboratory
confirmation typically via direct fluorescent
antibody (DFA) testing of brain tissue is
required for diagnosis''?. Rabies is invariably

fatal once symptoms appear?.
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Symptoms of Rabies in Humans

Rabies is usually transmitted to
humans through bites from infected animals,
with saliva introducing the virus into the body.
Less common routes include scratches or
mucosal exposure. The incubation period
typically ranges from 3 weeks to 3 months but
can extend up to a year, depending on bite
location, viral load, and the host’s immune

status"™?.

Rabies in humans progresses through three

distinct clinical stages:

Rabies in humans progresses
through three clinical stages. The prodromal
phase (2-10 days) presents with non-specific
symptoms like fever, fatigue, and sore
throat, along with anxiety and paresthesia at
the bite site in 30-60% of cases. The acute
neurological phase (2-7 days) follows, marked
by hydrophobia, aerophobia, hallucinations,
muscle spasms, paralysis, and autonomic
dysfunction. Without treatment, the disease
advances to the coma phase, leading to
respiratory failure and death within two
weeks of symptom onset.

The virus replicates at the entry
site, then invades the nervous system via

neuromuscular junctions and spreads to the
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brain through retrograde axonal transport.
It targets brainstem, hippocampus, and
cerebellum neurons, causing fatal encephalitis.
Viral particles also spread to salivary glands,
enabling further transmission"'”. Due to its
rapid and fatal course, immediate wound care
and prompt post-exposure prophylaxis (PEP)

are essential for prevention.

Rabies Situation in Thailand

Rabies remains a serious public health
issue in Thailand, driven by low vaccination
rates in domestic dogs and a large stray
animal population. Dogs are the main source
of nearly all human rabies cases, transmitted
primarily through bites, though scratches and
contact with infected saliva also pose risks"’.

From October 2022 to October
2023, 337 confirmed animal rabies cases
were reported across all 77 provinces, with
Ubon Ratchathani, Chonburi, and Songkhla
showing the highest numbers. Four human
deaths occurred in 2023 linked to bites from
unvaccinated dogs in Chonburi, Rayong,
and Surin highlighting gaps in vaccination

and awareness®

. Investigations in the
northeast confrmed dog-to-dog transmission,
underscoring the need for urgent

intervention®.
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Effective control requires mass dog

management and PrEP for high-risk groups

like veterinarians and travelers are also vital

vaccination, stray population management,
and community education on pet care and
post-exposure response”. A One Health
approach, integrating human, animal, and
environmental sectors, is vital to eliminating
dog-mediated human rabies in Thailand and

achieving the global 2030 target.

Prevention

Rabies prevention in Thailand faces
challenges such as low public awareness,
inconsistent vaccination coverage, and
limited access to post-exposure prophylaxis
(PEP), particularly in rural areas”. According
to WHO, rabies control relies on primary
prevention avoiding exposure through mass
dog vaccination, responsible pet ownership,
and pre-exposure prophylaxis (PrEP) for
high-risk groups® and secondary
prevention, which includes prompt wound
care and timely PEP to stop disease
progression®?”.

Mass dog vaccination campaigns
in areas like Nakhon Si Thammarat and
Bangkok’s Ladkrabang District have shown
success, achieving over 80-85% coverage
through community engagement and One

17-19)

Health strategies( . However, national

implementation remains uneven. Wildlife

components®®+?,

Secondary prevention focuses on
wound cleaning and administering vaccines
and rabies immunoglobulin (RIG) according
to exposure severity®*”. While PEP is nearly
100% effective, its success is undermined by
poor adherence due to lack of awareness,
geographic barriers, cost, and inconsistent
follow-up®#%¥.

In 2022-2023, Thailand reported
337 confirmed animal rabies cases and four
human deaths, primarily from unvaccinated

“_Prevention efforts are hindered

dog bites
by persistent stray animal populations,
misconceptions about rabies, and weak
enforcement of animal vaccination laws'"" 2+,
Border regions also face cross-border
transmission risks®??.

To improve outcomes, Thailand must
expand mobile vaccination units, enhance
public education, subsidize vaccines, and
improve follow-up systems. Strengthening
intersectoral collaboration under the One
Health approach is essential to eliminate

dog-mediated rabies deaths by 2030%%?%*".
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Discussion

Rabies remains a major public health
issue in Thailand, despite being preventable
through vaccination and timely post-exposure
prophylaxis (PEP). Over 99% of human cases
are linked to unvaccinated domestic and stray
dogs. While successful local campaigns have
achieved over 80% vaccination coverage,
nationwide implementation remains inconsistent,
especially in rural areas”.

Public misconceptions about rabies
risk and PEP reduce timely medical
responses. Targeted education campaigns
are needed to address these gaps, particularly
in underserved communities®?”. Socioeconomic
and geographic barriers also hinder access
to PEP, with many deterred by vaccine costs,
travel, and lost income. Expanding free
vaccination programs and deploying mobile
units could improve coverage®??.

Stray animal control remains
inadequate, perpetuating transmission.
Integrating vaccination and sterilization
with the One Health approach can create
long-term solutions by aligning human,

animal, and environmental health efforts®.

Vol.10 No.2 July - December 2025

Thailand must adopt a coordinated,
multi-sectoral strategy involving public health,
veterinary services, and communities to
eliminate dog-mediated rabies deaths
by 2030. Achieving this goal will require
sustained investment, education, and

community engagement.

Conclusion

Rabiesremains aserious yetpreventable
public health issue in Thailand, largely due
to gaps in dog vaccination, limited access
to PEP, and low public awareness. Despite
ongoing efforts, inconsistent implementation
and persistent misconceptions continue to
hinder control. To eliminate dog-mediated
human rabies deaths by 2030, Thailand must
strengthen intersectoral collaboration, expand
vaccine access, and improve stray animal
management. Equally vital is increasing
public awareness through targeted education
campaigns that promote responsible pet
ownership, timely wound care, and full PEP
adherence. A sustained, integrated approach
combining veterinary, public health, and
community engagement is essential for
long-term rabies prevention and eventual

eradication.
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