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BACKGROUND : Rabies is a neglected zoonotic disease that is highly prevalent in low and middle-income countries. It is
caused by the bite of rabies-infected animals and is fatal if not treated timely with post-exposure prophylaxis. In spite of
several initiatives by the government, India is still the leading country for rabies death globally. It is high time the gaps in
the program are assessed and rectified.

METHODOLOGY : We conducted this retrospective descriptive study using the secondary data from the case investigation
form (CIF) obtained following a rabies death and analyzed the factors. A total of 121 CIF from rabies death that occurred
from 2018 to 2022 were collected and analysed.

RESULTS : Majority of victims were males between the age of 41 to 50 years and less than 1% of them were completely
vaccinated. Pet dogs were the major source of infection and lower limb was predominantly involved in the animal bites.
Government institutions were the preferred site for wound care and treatment while the private institution was preferred
for the management of rabies-infected victims. The incubation period varied from less than a month to one year.
CONCLUSION : It was evident from the study that rabies death was due to lack of awareness about the treatment among
the rabies victims leading to poor compliance. There is a need for frequent training in animal bite care and management
and reporting among the healthcare workers to reduce the rabies death. It is high time initiatives are taken to achieve zero

death due to rabies by 2030.
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INTRODUCTION

Rabies is a vaccine-preventable zoonotic disease caused by
the rabies virus of the rhabdovirus family, genus Lyssaviruses
which affects the central nervous system. It is prevalent in
around 150 countries and territories."” However, there
is currently no treatment and is fatal once the symptoms
appear with 100% mortality while the transmission of rabies
can be prevented with proper wound care and post-exposure
prophylaxis with vaccines with or without immunoglobulin.’
It is transmitted through bites or scratches of rabies-infected
domestic or wild animals of which dogs contribute to 99% of
rabies mortality. Rabies leads to tens of thousands of deaths
every year with 95% of deaths occurring in Asia and Africa
and 40% of the victims are school-going children."* The exact
number of deaths due to rabies is probably underestimated
because of poor surveillance, reporting, and a lack of
laboratory testing capacity."”

To prevent the rabies death and to achieve the goal of
zero death due to rabies, post-exposure prophylaxis (PEP)
should be started and completed when there is an exposure
to an animal that is either suspected or confirmed to be
infected by rabies or when there is uncertainty regarding the
circumstances that led to the exposure.®” The PEP includes a

thorough wound wash with soap and water and appropriate

wound care, application of a virucidal agent to reduce the
viral inoculum, a full course of post-exposure anti-rabies
vaccination on day 0,3,7 and 28 to induce antibodies that
reduce the risk of the virus entering the peripheral nerves, and
a prompt diagnosis and treatment of the animal exposure.*
CategoryIII, which is defined as single or multiple transdermal
bites, scratches or licks on broken skin, and contamination of
mucous membrane with animal saliva®®'” has to be managed
with Rabies Immunoglobulins (RIG) which is either a Human
RIG or Equine RIG in addition to the PEP."

Rabies has been eliminated in several high-income
countries and controlled in some middle-income countries
while rabies due to dog bite has been endemic in most of
Asian and African countries. Some of the Asian countries
like Thailand, Philippines and Sri Lanka have reduced the
mortality and burden due to rabies while it remains high in
India and its neighbouring countries like Bangladesh and

Pakistan. The burden affects the poor and rural communities
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while children are most likely to be sufferers.” Long before
Aristotle recognised the illness in the Greco-Roman era,
rabies had been recognised in India for many millennia.
The ancient Vedic literature "Sushruta Sambhita" offers grave
depictions of rabies in both animals and humans.” Rabies
is endemic in India and is prevalent is all states and union
territories of India except Andaman & Nicobar Islands,
Lakshadweep Islands and Goa.

With little intersectoral coordination, rabies is typically
only controlled in a few urban areas. Through improved
coordination and communication between the animal- and
human-health sectors as well as other pertinent industries,
India has now established a One Health network that will
not only address rabies but also strengthen surveillance and
health systems for numerous health risks at the human-
animal-environment interface. With this context, in India,
‘National Action Plan for Dog Mediated Rabies Elimination'
(NAPRE) programme has been launched with the aim of
reducing human deaths, caused due to dog-mediated rabies,
to zero by 2030.”

In India, Tamil Nadu is the first state to launch a
multisectoral, statewide rabies control strategy. To find
patterns at the district level in the state, surveillance data on
dog bites were triangulated with data on vaccination rates and
dog populations. Different departments in Tamil Nadu that
shared similar goals carried out rabies control initiatives."
Other targeted treatments, including proper waste
management, animal birth control, anti-rabies vaccination,
awareness campaigns, and widespread availability of anti-
rabies vaccine at all public health facilities, were also
implemented in addition to animal census, and public
health surveillance.'” There are a few retrospective studies
to determine the factors leading to mortality due to rabies
in animal bite cases globally and studies in Tamil Nadu are
limited to selective districts or clusters. With this knowledge
this study was conducted in the entire state of Tamil Nadu to
assess the determinants for contracting rabies due to animal

bites leading to mortality between the years 2018 to 2022.

MATERIALS AND METHODS

STUDY DESIGN AND POPULATION: This retrospective
descriptive cross-sectional study was conducted in Tamil
Nadu during the months of June to August 2023 to assess the
determinants of mortality in rabies related deaths from the
Case Investigation Form (CIF) collected following death of
a rabies victim. This study included all cases of deaths due to
rabies between 2018 to 2022. It was collected from the records

of Zoonotic division of the Communicable Disease section of

The Directorate of Public Health and Preventive Medicine
(DPH & PM) where the death due to rabies are recorded.
The number and cases of deaths due to rabies obtained from
Zoonotic division of the Communicable Disease section
of DPH & PM were cross verified with the CIF collected
from the district. The secondary data of the rabies victims
regarding the determinants leading to death were obtained
from the standard CIF used in Tamil Nadu for reporting after
obtaining permission from the Director of Public Health and
Preventive Medicine.

STUDY TOOL: CIF is a verbal autopsy tool which is a
standard form used in Tamil Nadu to interview and collect
details from the relatives or close acquaintances of the
deceased to ascertain the cause of death in circumstances
where the cause of death is lacking, or adequate information’s
are unavailable. It is semi structured questionnaire
administered by a trained health care workers (Medical
Officers) which consists of details regarding the victims (i)
socio-demographic particulars, (ii) details regarding illness
mentioning the date of onset of symptoms, place of care, and
details on requirements of hospitalisation or not, (iii) clinical
features and symptoms, (iv) history of exposure including
date of attack, nature and extent of injury, site of injury, (v)
source of infection and status of the source, (vi) treatment
and post exposure prophylaxis, (vii) control measures by the
health department and (viii) conclusion remarks.

DATA EXTRACTION: CIF of all the victims during the
study period were collected, verified, and scanned. All the
collected CIF forms were manually entered in the Microsoft
Excel and cross verified by peers to exclude any errors while
entering and coding. The data was analysed using OpenEpi
a free web based statistical tool. The results are described in
diagrammatic representation, tabular representation, and
narrative summaries.

ETHICAL CONSIDERATION: Any mortality due to rabies is
considered as a public health importance and appropriate
response measures are to be initiated to prevent an outbreak.
Permission to conduct this study was obtained from The
Director of Public Health and Preventive Medicine, Tamil
Nadu. To protect the confidentiality, the victims’ and the
informant’s names were not mentioned in the data collected.
In addition, the ethics committee were assured that the names

of the victims and the informants would be kept secret.

RESULTS
A total of 37,71,496 cases of dog bites, and 121 rabies
related deaths were registered in the Zoonotic division of

the Communicable Disease section between the years 2018
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Following exposure to animal bite or lick, local wound
care was sought by 20.7% (n=25) of the individuals while
13.2% (n=16) received care immediately and Tetanus Toxoid
was administered for 28.1% (n=34) of the victims. PEP was
not taken by 73.6% (n=89) of the victims while 17.4% (n=21)
received Anti Rabies vaccination which was completed by
just one victim. Equine Rabies Immunoglobulin (ERIG)
was administered to 3.3% (n=4) and Human Rabies
Immunoglobulin (HRIG) was administered to 1.7% (n=2) of

Figure 1 : Place Distribution of Rabies Mortality

rabies virus.

Among the biting animals, dogs were the most common
cause 83.5%(n=101), and 53.5% (n=54) of the dogs were
not vaccinated and 40.6% (n=41) were not aware about the
vaccination status. 42.1% (n=51) were exposure to household
pets. Only 21.5% (n=26) of the animals were suspected to be
arabies infected animal and just 14.9% (n=18) of the animals
were observed for 14 days to see if the biting animal was
healthy and alive while 47.1% (n=57) of the animals were
found to be dead later on. The median duration since animal
bite to animal death was 5 days ranging from zero days to
21 days while 8.3% (n=10) animals were dead on the same
day of bite and 6.6% (n=8) animals 3 days after bite. None of
the dead animal’s brain was sent to the laboratory testing for

The most common place for first aid and medical care

for rabies case was at private clinic or hospitals for 45.5%
(n=55) of victims. The duration between animal bite and the
death of victim was available only for 65.2% (n=79) of the
victims and among them 54.4% (n=43) succumbed to rabies
between 30 to 90 days. Duration between onset of symptoms
and death varied between 24 hours to 16 days with 66.1%
(n=80) of the death occurred within 72 hours. Among the
121 rabies deaths autopsy was performed for 7.4% (n=9) with
brain biopsy performed for one individual for which results
were not available. Data on vaccination of dogs especially pet

dogs is not available in the Case Investigation form (CIF).

DISCUSSION

Since the population of Tamil Nadu is comparable with
other states of India which is a part of Southeast Asian
countries which shares similar culture, characteristics,
economic development, and rabies burden like others the
results of our studies can be related to the studies from these
countries.”'>'® On assessing the data of the past 5 years it
is evident that rabies cases have been reported from all the
districts of Tamil Nadu with highest incidence in Salem
followed by Madurai and Thoothukudi.

Dog bite was the most common cause of rabies in
our study which is similar to all the studies conducted on
rabies in India and Tamil Nadu. These studies reported
dogs as the main biting animal among all cases exposed to
animal bite and also for rabies death.””'”'®!” One study in
New Delhi reported that dog bite was higher in urban slums
of New Delhi compared to the rural slums in 2014 but was
not statistically significant.”’ In almost all studies males
were the victims of rabies which was similar to our findings.
In studies, conducted in India and other countries most
common age group of rabies victims varied. Children were
most commonly affected in India®'* and Philippines,'” while
adults above 20 years were common in Pakistan.”” Majority
of rabies victims in our study was between the age group of
41 to 50 years which could be because of loss of pay when
seeking health care.

In our study home or residence was the most common
site of animal bite and pet dogs were the major source of
bite which is similar to the studies conducted in Pakistan,
Philippines and Southeast Asian countries as pet dogs are
relatively common®'*'**! in recent years and less compliance
to treatment considering them to be less infective and not
suspected to transmit the disease. Similarly lower limbs
were the most common site of bite injury followed by upper
limbs which is comparable to other studies from Asia and

Africa®>'"*! as lower limbs are easily accessible by dogs due




their height.

When considering the exposure status, bite from animals
was the most common presenting history and it was a single
exposure with superficial injury leading to bleeding. Similar
findings were also presented in other studies on rabies
death.”** Category III animal bite was the most commonly
observed finding in our study and other studies in conducted
in India, Pakistan, Afghanistan, Philippines, China, and
African countries.”*'® It indicates that there is an increased
chance of rabies incidence due to increased possibility of
transmission of virus because of the broken skin barrier.

Similar to our study, other studies also presented the
fact that the biting animal was not suspected to transmit the
disease as in most cases it was a pet and hence, they were
not observed adequately for signs and symptoms of rabies in
the animals.'*'° This could also bring light to the fact that the
compliance was poor in wound care and reduced adherence
to the treatment as most of the victims did not take PEP and
even those who were initiated in PEP were not completely
vaccinated.*'”* These findings necessitates more information,
awareness and education towards wound handling and PEP
is required for the population to bring down the mortality
due to rabies.

Government hospitals were mostly preferred for first aid
and medical care by majority of the victims when compared
to primary health centres, medical college hospitals and
private clinics/ hospitals. Other studies did not provide
much light on the place of care following animal bite.'® This
higher preference for government hospitals could be due
to an assumption of availability of ARV and ERIG/ HRIG
in those centres 24/7. The knowledge on the functioning,
availability of ARV and ERIG/ HRIG in other government
health facility is still poor among the population. Private
hospitals or clinics were most preferred for initial treatment
following signs and symptoms of rabies, but they were later
referred to Government medical colleges for management
due to availability of isolation wards in tertiary care centres.
There was failure in ARV and ERIG/ HRIG in few patients in
other studies and this finding could not be appreciated in our
study as only one of the patient was fully immunised. Even
after three dose some succumbed to death due to rabies, this
could be the fact that the virus inoculation directly occurred
in the peripheral nerve roots.'"***

The incubation period observed in our study was
identical to other studies and there was no long incubation
period lasting more than a year in the victims.'>?**%
Majority of the victims in our study presented with difficulty
in swallowing and hydrophobia followed by difficulty in
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breathing. These findings were consistent with most other
studies from Asia and Africa®'*" except for the study in
Philippines where altered behaviour and irritability was the
frequent observation."” This difference could be due to the
difference in observation from the first responders following
the signs and symptoms or could be due to recall bias which
needs further investigation. The duration between the onset
of signs and symptoms to death was similar to our study

when compared to other studies.

CONCLUSION

Majority of death due to rabies is contributed by dogs
and pet dog bites were the major source of infection in rabies
deaths compared to stray dog bites. Majority of the victims
were males in middle age group who are the productive
population. More than half of the rabies deaths occurred in
those who did not take vaccines which shows poor adherence
to treatment and most of those who took vaccines received
it in government institutions which should be improved to
reach a hundred percentage coverage. Even in those who
took vaccines only few of the victims sought proper PEP
for the dog bite and the PEP was not administered or not
completed in majority of the victims. Unfortunately, a large
proportion of them were not given ARV at first visit which
could be due to lack of knowledge among the HCWs in the
first place of contact between the animal bite victims and
healthcare system. When analysed the Cat III bites, the data
on Immunoglobulin administration was inadequate among
the victims and only one tenth of them were administered
Immunoglobulin which should be improved. The majority of
the CIF were incomplete, and in many instances, even simple

data is wrongly entered or missed.

RECOMMENDATIONS

It is evident from the aforementioned findings that in
addition to stray animals, pet dogs play a major role in
disease causation and must receive more attention, and
effective monitoring of their immunisation is crucial. Some
recommendation to improve male and middle age group
vaccination to be given here or that point may be removed
from the conclusion if it is not necessary. To improve the
compliance in the victims the general population should be
educated through information, education, communication
(IEC) and behaviour change communication (BCC) using
multimedia, visual, and auditory communication means.
To identify the gaps in the treatment and care of animal bite
victims, it is necessary to verify that HCWs have received

training on how to complete a CIF for a rabies death and the
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significance of all the facts provided.
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