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ABSTRACT
Introduction: Vector-borne diseases are infections caused by parasites, viruses and bacteria and
transmitted by vectors, which are usually insects. A greater risk of diseases such as dengue, malaria,
seasonal influenza, leptospirosis, chikungunya, enteric fever, etc co-exist in COVID-19 cases. This poses
challenges in clinical and laboratory diagnosis of COVID-19, which may affect clinical management and
patient outcomes.
Methodology: Several databases, including PubMed, Scopus, DOAJ, and EMBASE, were reviewed
using the keywords vector-borne infections in India amidst COVID-19 pandemic. A total of 23 articles and
WHO and National website for vector-borne diseases was found.
Review: For many decades, vector-borne diseases have been a major health burden for both underdeveloped
and developing countries, including India. With better preparedness, the threat of climate change on
vector-borne diseases may be negated. Rains during monsoon increase not only the risk of vector-borne
diseases such as malaria, dengue, chikungunya but also that of food- and water-borne diseases as well as
other skin infections. A greater risk of diseases such as dengue, malaria, seasonal influenza, leptospirosis,
chikungunya, enteric fever, etc co-exists in COVID-19 cases. This poses challenges in clinical and laboratory
diagnosis of COVID-19, which may affect clinical management and patient outcomes (3).
Amidst the COVID-19 pandemic, a sudden outbreak of Zika virus infection was reported at the beginning
of July 2021 in the districts of Kerala, from where it started, spreading to the neighboring states of Tamil
Nadu and Kerala, India.
Conclusion: With better preparedness, the threat of climate change on vector-borne diseases may be
negated. Designing and strengthening an intervention strategy for environmental sanitation, regular
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cleaning of living houses, and keeping personal hygiene shall be considered. Risk assessment is crucial to
optimize surveillance, preventative measures (vector control), and resource allocation (medical supplies).
Keywords: COVID-19, dengue, malaria, chikungunya, Zika virus infection,
vector-borne diseases (VBDs).
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INTRODUCTION

he COVID-19 epidemic is putting the
world's resilient health systems to the
test. During the monsoons, vector-borne
illnesses can spread quickly. In the middle of the COVID-19 epidemic, igno
ring preventive control measures might lead to a
rise in number of vector-borne infections and
overwhelm health systems. During this epide
mic, the World Health Organization (WHO) has
emphasized the critical need to maintain efforts
to prevent, diagnose, and cure malaria in
Sub-Saharan Africa (1). A similar strategy should
be used for the control of arboviral illnesses of
global relevance, including dengue, Zika, chikun
gunya and yellow fever. Many nations were already struggling to manage dengue fever before
the COVID-19 epidemic. Public health initiatives launched to stop the spread of COVID-19
have already had a significant impact on normal
vector surveillance and control efforts such as
regular household surveys (1, 2). COVID-19, in
combination with outbreaks of dengue or other
vector-borne diseases (VBDs), may have potentially disastrous implications. q
METHODOLOGY AND REVIEW

F

or many decades, vector-borne diseases have
been a major health burden for both underdeveloped and developing countries, including
India. Vector-borne diseases are infections
caused by parasites, viruses, and bacteria and
transmitted by vectors, which are usually insects
– they ingest pathogens while taking a blood
meal from an infected host (human or animal)
and transmit it into a new host, after the pathogen has multiplied inside them. Once a vector
becomes infectious, it remains so for the rest of
its life, transmitting the infection during each
subsequent bite/blood meal. Mosquitoes are the
most common type of vectors. Thus, Aedes mosquito serves as vector for dengue, chikungunya,
yellow fever and Zika, Anopheles for malaria,
and Culex for Japanese encephalitis. Rat fleas act
as vectors for plague (transmitted from rats to
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man), sandflies for Kala-azar, chiggers (larvae) of
mites for scrub typhus; ticks and lice can also
serve as vectors. Rains during the monsoon increase not only the risk of vector-borne diseases
such as malaria, dengue, chikungunya but also
that of food- and water-borne diseases as well as
other skin infections. It has been estimated that
the overall co-infection of SARS-CoV-2 and vector-borne diseases is 11.4% (3). This poses challenges in clinical and laboratory diagnosis of
covid-19, which may affect clinical management
and patient outcomes.
By breaking the healthcare interventions that
were previously committed to them, COVID-19
has become a catalyst for the spread of numerous
potentially fatal illnesses throughout the world.
Healthcare sectors have devoted their full attention to combating COVID-19, while ignoring previous diseases such as vector-borne infections.
Amidst the COVID-19 pandemic, a sudden
outbreak of Zika virus infection was reported at
the beginning of July 2021 in the districts of
Kerala, from where it started spreading to the
neighboring states of Tamil Nadu and Kerala. Following this, the Health and Family Welfare department of these states intensified the vector
control programmes. As of August 2021, a total
number of 65 Zika virus cases were reported (4).
Zika virus is primarily transmitted through the
bite of infected Aedes aegypti mosquitoes. Zika
virus infection usually presents with fever, headache, rash, muscle pain and conjunctivitis, and
symptoms may last more than a week. Zika
could be transmitted during pregnancy from the
mother to the fetus, resulting in congenital defects. The combination of the Zika virus and the
COVID-19 pandemic in the clinical picture may
enhance the risk of illness misdiagnosis. The high
rate of COVID-19 patients leads to a low rate of
Zika virus diagnosis. As a result of the delay in
treatment start, this condition may create a delay
in the accurate diagnosis and aggravate the
symptoms (5). Poor disease surveillance and inadequate diagnosis in resource-constrained situations are among the challenges of Zika virus
during the COVID-19 pandemic. Another issue
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the Zika virus faces during the COVID-19 pandemic is a lack of laboratories to test for the virus, as most of the existing laboratories have
been modified to exclusively test for the
COVID-19 pandemic, potentially increasing the
virulence of infection if proper precautions are
not taken (5). Guillain–Barré syndrome and congenital Zika syndrome with microcephaly are
two of the most feared Zika sequelae. The Zika
virus disease (ZVD) has major public health and
socioeconomic consequences. As the host,
agent, and environment) are all favorable to Zika
development in India, there is a significant
chance that ZVD may become endemic in the
country, which is particularly hazardous given
the current epidemic (6).
Severe dengue outbreak was reported in the
Firozabad of Uttar Pradesh, India, during September 2021 amidst the COVID-19 pandemic.
At least 578 cases were reported in a period of
one month, out of which 84 were children and
at least 58 of patients died because of dengue
hemorrhagic fever (7). In tropical and subtropical parts of the world, dengue fever is the most
prevalent arboviral infection. Dengue fever is estimated to infect 96 million people each year,
resulting in 21,000 fatalities globally (8). Dengue
virus is primarily transmitted through the bite of
infected Aedes aegypti mosquitoes. Fever, hea
dache, arthromyalgia, retro-orbital discomfort,
and rash are some of the signs and symptoms of
dengue infection. Due to the identical clinical
and laboratory characteristics of these illnesses,
the COVID-19 pandemic in dengue-endemic
areas is a public health issue. This complicates
the proper identification and treatment of both
illnesses. However, the management of these
two infections is entirely different. Moreover,
during the pandemic, dengue virus infection has
been observed in SARS-CoV-2 infected indivi
duals (9, 10). Co-infection with several diseases
has been linked to a greater rate of morbidity
than occurrence of these diseases alone (11, 12).
Malaria is a parasitic protozoan illness transmitted to humans by an infective bite by female
Anopheles mosquitoes infected with plasmo
dium species. India has been fighting malaria for
many years and has the third largest malaria load
in the world (13). Throughout the years, the Indian government has established a variety of initiatives to avoid vector-borne illnesses, including
the National Vector Borne Disease Control Pro-

gramme (NVBDCP) and National Rural Health
Mission (NRHM), which have greatly aided in
the elimination of the infection (14). Malaria initiatives across the nation were halted as a result
of the danger of a novel coronavirus epidemic,
and most of the money and healthcare resources
were transferred to combat COVID-19. Furthermore, due to changes in community-based practices of frontline healthcare workers, routine malaria monitoring was hindered during the
COVID-19 pandemic. Malaria and COVID-19
share common symptoms. Malaria symptoms
appear 10–15 days after a highly infectious bite;
multi-organ failure is prevalent in severe instan
ces in adults, and respiratory distress is prevalent
in children with malaria, which is similar to what
is frequently seen in COVID-19 kids. As a result,
a patient with malaria might be misdiagnosed as
COVID-19 if symptoms alone are used to define
a case without adequate testing (15).
In the review of Dhiman et al, the authors
explain the PRECIS model (driven by HadRM2)
– a regional climate model (RCM) that takes large
scale atmospheric and ocean conditions from
observations or global climate models (GCM)
where horizontal resolutions vary from 100 to
300 kilometers, and downscales it over a region
of interest to resolutions of 25 or 50 km. It was
found that Orissa, West Bengal and Southern
parts of Assam will still remain malarious and
transmission windows will open up in Himachal
Pradesh and North-Eastern states, etc. Impact of
climate change on dengue also reveals an increase in transmission with 2°C rise in temperature in Northern India (16).
Riad et al developed a risk-assessment framework using climate (average temperature and
rainfall) and host demographic (host density and
movement) data, particularly suitable for regions
with unreported or underreported incidence
data. His framework consisted of a spatiotemporal network-based approach coupled with a compartmental disease model and nonhomogeneous
Gillespie algorithm based on the risk-assessment
framework using both climate and demographic
data. The correlation of climate data with vector
abundance and host-vector interactions is expressed as a vectorial capacity-a parameter that
governs the spreading of infection from an infected host to a susceptible one via vectors. This
framework is capable of vector-borne disease risk
assessment without historical incidence data and
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can be a useful tool for preparedness with accurate human movement data (17).
Currently, vector-borne illnesses remain
mostly unnoticed, causing sickness primarily
among the impoverished. Fever is the most frequent symptom of zika, dengue, malaria, and
COVID-19, making a proper diagnosis for either
illness difficult at the moment (18, 19). Encouragement and information for early fever screening should be made available to both rural and
urban populations. Monsoons tend to facilitate
the spread of Aedes aegypti, which is the main
vector for most of the vector-borne infections in
India. Solid wastes to be eliminated then and
there to prevent the breeding of the mosquitoes.
At the home, neighborhood, and institutional
levels, vector management should involve larval
surveillance, biological, and chemical control.
Surveillance and source reduction operations for
Aedes larvae should be conducted in airports,

seaports, and rural and urban civic wards. When
suspecting the sickness, a travel history should be
considered. The usage of insect repellent as a
preventive strategy to decrease mosquito bites
must be maintained among the people living in
areas endemic to vector-borne diseases (20). q
CONCLUSION

W

ith better preparedness, the threat of climate change on vector-borne diseases
may be negated. Designing and strengthening an
intervention strategy for environmental sanitation, regular cleaning of living house, and kee
ping personal hygiene shall be considered. Risk
assessment is crucial to optimize surveillance,
preventative measures (vector control), and resource allocation (medical supplies). q
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