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Abstract
BACKGROUND: Rabies is one of the leading cause of deaths worldwide. It has a case fatality rate
of almost 100%. it is a zoonoTIc disease transmiTTed by the bite of rabid animals. Following an
outbreak of the novel coronavirus disease in 2020 a naTIon wide lockdown was declared in
India. Lockdown came into eīect in kerala state on 23/03/2020.
OBJECTIVES: The study aimed at finding changes in the paTTerns of animal bite vicTIms in
reporTIng for treatment during the COVID 19 lockdown as compared to the previous year.
Methods: A record based descripTIve study was conducted in a terTIary care center in
Thiruvananthapuram city of kerala state in India. Data regarding paTIents with animal
exposure reporTIng to the anTI rabies clinic(prevenTIve clinic) from March 24 2020 and April
30 2020 and similar periods in 2019 were collected for the study. Data was kept confidenTIal
and entered into MS Excel and analysed using SPSS 25.
Results and Conclusion: The study results indicate that there is reducTIon in total number of
paTIents reported during lockdown(N=583) period studied compared to similar periods of
previous year(N=832). There was significant increase in accidental animal bites during
lockdown (17.4% against 9.5%, 95% CI; OR 1.518 to 2.855 ), bites to head and neck(8.1%
against 4.1%, 95% CI; OR 1.691) probably due to increased exposure to domesTIc animals and
significant reducTIon in category 2 animal bites reported compared to previous year (13.3%
against 21.6%) probably due to neglect of mild injuries which has the potenTIal for rabies in
future.

Introduction
Rabies is one of the most deadly infecTIous diseases, with a case-fatality rate approaching
100%.(1) The disease is established on all conTInents apart from AntarcTIca; most cases are

reported in Africa and Asia, with thousands of deaths recorded annually. Almost all cases of
human rabies result from bites from infected dogs.(2) In the 21st century, rabies remains as
one of the most feared and important threats to public health. As a neglected zoonoTIc
disease, rabies is present throughout much of the world, with many deaths in human beings
occurring in Africa and Asia in children younger than 15 years(3). Dogs are the principal vector
for human rabies, and are responsible for more than 99% of human cases.(4) Rabies is an
incurable viral encephaliTIs caused by RNA viruses of the genus lyssavirus.(5) All mammal
species seem to be suscepTIble to infecTIon, but domesTIc dogs are the main reservoir of
human infecTIon (responsible for 99% of cases)(6). Without rapid prophylaxis aŌer being
biTTen by an infected animal, the disease has a case-fatality rate of 100% in human beings(6).
Preliminary data suggest that almost 60 000 human deaths occur from rabies globally per year,
which is more than that aTTributed to any other single zoonoTIc disease.(7) Rabies virus is
most commonly transmiTTed by the bite of a rabid animal. This mechanism enables the virus
to transverse the dermal barrier and deposit the virus into TIssues in which it can iniTIate
infecTIon.(8) Any penetraTIon of the skin by teeth consTItutes a bite exposure. All bites,
regardless of body site, represent a potenTIal risk of rabies transmission, but that risk varies
with the species of biTIng animal, the anatomic site of the bite, and the severity of the
wound(9). Due to pneumonia of unknown cause detected in Wuhan, China, which was first
reported to the WHO Country Oĸce in China on 31 December 2019, WHO declared the
outbreak a Public Health Emergency of InternaTIonal Concern (PHEIC)on 30 January. On 11
March, WHO Director General characterized COVID-19 as a pandemic(10). In India, first case
was reported on 29 January 2020, in Kerala, among Wuhan returned students.(11) State wide
lock down was announced on 23 March. As more cases appeared across the country, naTIonwide lockdown was announced on 24 March 2020.(12) The health system of Kerala had
responded promptly and exemplarily to the threat of this disease by beginning the prevenTIon
and control acTIviTIes days before the confirmaTIon of the first case. Lock down measures
were implemented strictly in the state which had considerably decreased incidence of new
covid 19 cases in the state. People with animal bites come from Thiruvananthapuram district
and adjacent districts for management. Any significant reducTIon in referral of animal bite
cases and not giving proper anTI rabies vaccinaTIon can result in an increase in the number of
potenTIally untreated paTIents increasing the risk of future rabies. Same applies for an
underreporTIng of domesTIc dog bites due to diĸculty in geƫng round and accessing adequate
health care faciliTIes due to lack of transportaTIon faciliTIes
This study aims to find out change in paTTern of animal exposure cases reaching the
prevenTIve clinic of the hospital due to lockdown, probably due to neglect of animal
exposures due to travel restricTIons and to also to compare present trends with that of the
previous year when the lockdown was not in place.

Objectives
1.

To study the paTTern of animal exposure among paTIents aTTending PrevenTIve clinic
at Government Medical College Trivandrum during COVID-19 lockdown in 2020.

2.

To compare the paTTern of animal exposure during COVID-19 lockdown with previous
year 2019

Materials and Methods
A hospital record based descripTIve study was done to find out the paTTerns of animal bite
exposure cases reaching to the outpaTIent department of the prevenTIve clinic during the
COVID 19 lockdown which was declared in Kerala from 23 march 2020. The prevenTIve clinic is
run by the Department of Community Medicine of Thiruvananthapuram Medical College. It
funcTIons round the clock in the hospital which itself is a terTIary care centre catering to a
populaTIon of over 1 crore spread over 4 districts of the state of kerala.(15) All new paTIents
who reported to the PrevenTIve clinic during the lock down period from 24-3-2020 and 30-42020 were included in the study. AŌer geƫng InsTItuTIonal Review Board and InsTItuTIonal
Ethics CommiTTee clearance, permission was obtained from the Head of the department and
data was collected from the AnTI Rabies VaccinaTIon Register of the prevenTIve clinic which
records details of animal bite cases reported including the number of cases, name, age, sex,
occupaTIon, socioeconomic class, address, previous vaccinaTIon history, biTTen animal,
category of bite, history of bleeding and wound toileTIng .The paTIents reporTIng to the clinic
are serially entered into the AnTI rabies vaccinaTIon Register and a unique number is assigned
to each one of them without repeTITIon.
A total of 583 people were registered during the covid 19 lockdown from 24-3-2020 and 30-42020. For comparison of paTTerns, data was also collected from the records of 2019 for the
same period from 24-3-2019 and 30-4-2019. There were a total of 832 paTIents in the same
period of 2019 compared to that of 2020. A total sample size of 1415 people with animal
exposure were included in this study.
All data was kept confidenTIal and anonymity was maintained. The collected data was entered
into an excel sheet and was analysed using SPSS 25. We expressed the quanTItaTIve variables in
mean and standard deviaTIon and the qualitaTIve variables in proporTIons.

Results and Discussion
The study populaTIon comprised of 1415 people out of which 774 (54.7%) were males and
640 (45.3%) were females.

Rural-Urban DistribuTIon-There was no considerable reducTIon in the reporTIng of rural
paTIents to the clinic for anTI rabies treatment during lockdown, but it has decreased to
64.9% from 71% in 2019.
Referral of cases from periphery- During the lockdown period there were 429(73.6%) paTIents
referred from peripheral centers for treatment and the previous year there were 590(70.9%)
paTIents referred from peripheries out of the total 583 and 832 paTIents respecTIvely(Table
no 1).
Delay in treatment iniTIaTIon- There was no significant change in the paTTern of delay in
seeking treatment, 76% of people reported within 24 hours in 2019 compared to 78.2% in
2020. But there was an increase in the number of paTIents who reported within 24-48 hours
and a reducTIon in the number of people who reported aŌer 48 hours in 2020 compared to
2019(OR= 0.614)( Table no 1). It points towards a possibility that people from distant areas
might have failed to reach the hospital in TIme, considering reducTIon in reporTIng aŌer 48
hours of exposure and reducTIon in the total number of cases in 2020 compared to that of
2019.
Animal to which the person was exposed- There were no significant change in the proporTIons
of various animal bites in the years 2020 and 2019, the paTTerns were almost similar. It
implies that during lockdown and the corresponding period in
previous year , the trends were similar , except for a considerable reducTIon in total number of
cases reporTIng to the clinic during the two periods. The details are given in Table no 2.
Type of Exposure- Out of total cases reported majority of the animal bites were provoked
bites(49.5% in2020 against 53.0% in 2020) both during the lockdown period and also during
the previous year. There was mild reducTIon in unprovoked animal bites( Table no.2). There
was no considerable diīerence in the proporTIons of provoked and unprovoked bites while
comparing them with that of the previous year. But there is a significant increase in the
number of accidental bites(17.4% in 2020 against 9.5% in 2019)(95% CI, OR 1.518 to 2.855),
which might be due to an increased exposure of human beings with animals which was caused
by increased TIme spent by humans indoors due to lockdown(Table no.2).
Site Of Wound- The site of presentaTIon of the wound was also similar and it was limbs
consTItuTIng for 77% in 2019 and 83.5% in 2020(Table no 3). Other sites such as head ,neck,
trunk, mulTIple sites etc were considerably low in proporTIon and were having a relaTIvely
comparable proporTIons to the previous year. But there is a considerable increase in
proporTIon of bites in the head and neck during lockdown(8.1% in 2020against 4.9% in
2019)(95% CI, OR 1.691). it might have been due to an increased TIme spent by humans
indoors with animals which might have led to an increased exposures on head and neck. It is of
significant importance that it is bites to head and neck that leads to an increased risk of rabies

Out of animal bites on the limbs, bites on the lower limbs consTItuted more in number both
during 2020 lockdown and the past year but there was not much diīerence in the total
proporTIon between the bites on upper and lower limbs on each year considered seperately as
well as when comparing with the previous year(Table 4).
Category of Exposure- Majority of wound were category 3, there was a mild increase in the
number of category 3 wounds reported during 2020, but the increase was not significantly
higher. There was a reducTIon in the total number of cases also. It suggests a doubt that
whether this reducTIon in the total number of cases is aTTributable to the reducTIon in
reporTIng of category 1 and 2 animal bites(category 1--5.5% in 2020 against 7.6% in 2019
and category 2--13.6% in 2020 against 21.6% in 2019) , ie; whether people who sustained
category 1 and 2 especially category 2 injury which warrants anTI rabies vaccinaTIon,
neglected the exposure and did not seek medical treatment. There was a significant reducTIon
in the reporTIng of category 2 animal bites in 2020 lockdown period(Table no.4).
Wound ToileTIng Following the animal bite- 92.1% of people biTTen by an animal presenTIng
to TThe clinic had done proper wound toileTIng with soap and water compared to 7.2% who
did not(Table no 4). It shows that the people have a very good awareness about wound hygiene
following animal bite exposure which is a major step in reducing the viral load deposited at the
wound site which halts the progression of rabies virus infecTIon as the virus colonises the
nerves at the wound site from where it migrates towards the brain. It is a major factor thet
would help in the reducTIon of rabies deaths as more and more people gets awareness
regarding rabies disease, its pathogenesis, features and mode of transmission ans basic steps
in prevenTIon of rabies of which wound toileTIng consTItutes an important place, it will
improve health seeking behaviour of people and will help in majority of animal bite vicTIms
geƫng proper treatment which would halt the progression of rabies.

Conclusion
We studied the eīect of lockdown imposed in kerala state in reporTIng of animal bite cases in
the PrevenTIve clinic OPD of Medical college, Thiruvananthapuram, kerala. We had found out an
increase in accidental exposures(17.4% in 2020 against 9.5% in 2019), and an increase in bites
to head and neck(8.1% in 2020 against 4.9% in 2019), which might be due to the increased
TIme spent by people indoors during lockdown exposing them to domesTIc animals. There was
however no significant reducTIon in referral of cases(73.6% in 2020 against 71.0% in 2019) to
the center from periphery but there was a reducTIon in total number of cases reported during
the lockdown compared to that of previous year(583 in 2020 against 832 in 2019). There was a
reducTIon in category 1 and category 2 cases during lockdown(5.5% and 13.3% in 2020
against 7.6% and 21.6% in 2019 respecTIvely) which might be due to the neglect of paTIents in

seeking medical aTTenTIon due to seemingly mild injuries which however has the potenTIal
to cause rabies. More than one third of paTIents did wound toileTIng with soap and water
which points towards the high level of knowledge and awareness of the people about animal
bites and its potenTIal aŌereīects
Table no.1- proporTIon of referred and not referred cases reported and delay in reporTIng across 2019
and 2020
YEAR

REFERRED /NOT REFERRED
REFERRED
NOT REFERRED

2019
2020

591(71.0%)
429(73.6%)

241(29%)
154(26.4%)

TOTAL
832(100%)
583(100%)

DELAY IN REPORTING
YEAR
2019
2020

<24 HOURS
633(76%)
455(78.2%)

24-48 HOURS
37(4.5%)
52(9.1%)

>48 HOURS
162(19.5%)
76(13.2%)

TOTAL
583(100%)
832(100%)

Table no.2- proporTIons of diīerent animal bites reported and its type( domesTIc/stray/wild) and the
type of exposure across 2019 and 2020
ANIMAL
YEAR
2019
2020

DOG
364(62.5%)
529(63.7%)

CAT
173(29.6)
246(29.6%)

RAT
34(5.9%)
18(2.2%)

BANDICOOT
5(0.9%)
3(0.4%)

SQUIRREL
2(0.3%)
31(3.7%)

OTHERS
5(0.9%)
5(0.5%)

TOTAL
583(100%)
832(100%

TYPE OF BITING ANIMAL
YEAR
2019

DOMESTIC
585(70.3%)

STRAY
233(28.0%)

WILD
14(1.7%)

TOTAL
832(100%)

2020

401(68.7%)

161(28.8%)

14(2.4%)

583(100%)

TYPE OF EXPOSURE
YEAR

PROVOKED

UNPROVOKED

ACCIDENTAL

TOTAL

2019
2020

441(53.0)
288(49.5%)

311(37.4%)
193(33.1%)

79(9.5%)
102(17.4%)

832(100%)
583(100%

Table no. 3- proporTIon of cases by the site of animal bite wound with which the paTIent
presented across 2019 and 2020.
SITE OF WOUND

YEAR

HEAD &
NECK

TRUNK

2019
2020

41(4.9%)
46(8.1%)

24(2.9%)
11(1.9%)

LIMBS

MULTIPLE
SITES

BOTH
UPPER AND
LOWER
LIMB

OTHERS

TOTAL

641(77%)
484(83.5%)

112(13.5%)
40(6.9%)

11(1.3%)
1(0.2%)

3(0.4%)
1(0.2%)

832(100%)
583(100%)

Table No. 4 - proporTIon of people presenTIng with bites in upper and lower limbs( not applicable in
category 1 exposure) and the proporTIons of categories of exposure and wound toileTIng by the paTIent
immediately following the exposure across 2019 and 2020
IF LIMBS UPPER OR LOWER
YEAR
2019
2020

UPPER LIMB
307(36.9%)
226(39.0%)

LOWER LIMB
336(40.4%)
251(42.8%)

NOT APPLICABLE
189(22.7%)
106(17.9%)

TOTAL
832(100%)
583(100%)

CATEGORY 1
63(7.6%)
32(5.5%)

CATEGORY OF EXPOSURE
CATEGORY 2
180(21.6%)
77(13.3%)

CATEGORY 3
589(70.8%)
474(81.2%)

TOTAL
832(100%)
583(100%)

YEAR

DONE

WOUND TOILETING
NOT DONE

NOT APPLICABLE

TOTAL

2019
2020

766(92.1%)
539(93.2%)

60(7.2%)
30(4.3%)

6(0.7%)
14(2.5%)

832(100%)
583(100%)

YEAR
2019
2020

References
1.

Apanga PA, Awoonor-Williams JK, Acheampong M, Adam MA. A PresumpTIve Case of
Human Rabies: A Rare Survived Case in Rural Ghana. Front Public Health [Internet].
2016
Nov
11
[cited
2020
Sep
21];4.
Available
from:
hTTps://www.ncbi.nlm.nih.gov/pmc/arTIcles/PMC5104963/

2.

plugins [Zotero DocumentaTIon] [Internet]. [cited 2020 Apr 10]. Available from:
hTTps://www.zotero.org/ support/plugins

3.

Canine rabies vaccinaTIon reduces child rabies cases in Malawi - The Lancet [Internet].
[cited
2020
Apr
24].
Available
from:
hTTps://www.thelancet.com/journals/lancet/arTIcle/PIIS0140-6736(18)321755/fulltext

4.

Rabies - an overview | ScienceDirect Topics [Internet]. [cited 2020 Sep 21]. Available
from: hTTps://www. sciencedirect.com/topics/pharmacology- toxicology-andpharmaceuTIcal-science/rabies

5.

Rupprecht CE. Rhabdoviruses: Rabies Virus. In: Baron S, editor. Medical Microbiology
[Internet]. 4th ed. Galveston (TX): University of Texas Medical Branch at Galveston;
1996
[cited
2020
Sep
21].
Available
from:
hTTp://www.ncbi.nlm.nih.gov/books/NBK8618/

6.

Current status of rabies and prospects for eliminaTIon - The Lancet [Internet]. [cited
2020
Apr
24].
Available
from:
hTTps://www.thelancet.com/journals/lancet/arTIcle/PIIS0140-6736(13)627075/fulltext

7.

WHO | Epidemiology and burden of disease [Internet]. WHO. World Health
OrganizaTIon;
[cited
2020
Sep
21].
Available
from:
hTTp://www.who.int/rabies/epidemiology/en/

8.

Transmission and pathogenesis | Rabies - BulleTIn - Europe [Internet]. [cited 2020 Sep
21]. Available from: hTTps://www.who-rabies-bulleTIn.org/site- page/transmissionand-pathogenesis

9.

Rabies has its day - The Lancet InfecTIous Diseases [Internet]. [cited 2020 Apr 24].
Available from: hTTps://www. thelancet.com/journals/laninf/arTIcle/PIIS14733099(07)70215-3/fulltext

10. Coronavirus (COVID-19) events as they happen [Internet]. [cited 2020 Apr 24].

Available from: hTTps://www.
2019/events-as-they-happen

who.int/emergencies/diseases/novel-coronavirus-

11. Perappadan BS. India’s first coronavirus infecTIon confirmed in Kerala. The Hindu

[Internet]. 2020
Jan 30
[cited
2020
Sep
21];
Available
hTTps://www.thehindu.com/news/naTIonal/indias-first-coronavirus-infecTIonconfirmed-in-kerala/arTIcle30691004.ece

from:

12. COVID-19 India Timeline | The Wire [Internet]. [cited 2020 Sep 21]. Available from:

hTTps://thewire.in/covid- 19-india-TImeline
13. COVID-19 Timeline: A chronology of Kerala’s fight against the pandemic [Internet].

OnManorama.
[cited
2020
Sep
21].
Available
from:hTTps://www.onmanorama.com/news/kerala/2020/05/06/covid-19-TImelinekerala- india-coronavirus-chronology-important-dates.html
14. Rethinking India’s public transport aŌer the COVID-19 lockdown is over [Internet].

[cited

2020

Sep

21].

Available

from:

hTTps://blogs.worldbank.org/endpovertyinsouthasia/rethinking-indias-publictransport-aŌer- covid-19-lockdown-over
15. Community Medicine | Medical College - Trivandrum [Internet]. [cited 2020 Sep 21].

Available from: hTTp:// tmc.sociusigb.com/departments/community- medicine

