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Dear Editor,
Emerging arboviral infections are defined as viral dis-

eases that have lately emerged in a population, and are
rapidly enhancing in a geographic range or abundance.
Human ecology and behavior are two factors that play a
key role in the emergence or re-emergence of these infec-
tions. For instance, the geographical extension of human
populations, the growth of agriculture, and the invasion of
habitats due to climate change or deforestation have sim-
plified the appearance of some emerging or re-emerging
arboviruses. There are at least 135 arboviruses that have
been recognized to create human disease. Arboviral infec-
tions can range from asymptomatic to fatal disease. The
clinical symptoms are commonly grouped as invasive neu-
rological diseases, hemorrhagic fever, and systemic febrile
illness (1).

Re-emerging and emerging pathogenic agents of
zoonotic origin have become an important universal fear.
The serious infectious diseases that are presumed to be
of fear are graded as most important, comprising Middle
East respiratory syndrome, Marburg, severe acute respira-
tory syndrome, Ebola virus disease, Lassa fever, Rift Valley
fever, Crimean Congo hemorrhagic fever, and Nipah.
The second group is graded as dangerous, comprising
severe fever with thrombocytopenia syndrome, Zika, and
chikungunya. The third group including avian influenza,
tuberculosis, dengue HIV/AIDS, and malaria is considered
dangerous. Some of these diseases are transmitted by
insects and ticks (2, 3).

Coronaviruses can be transmitted through the fecal-
oral route, respiratory secretions, and direct contact by
touching virus-contaminated surfaces, as well as the con-
tact of hands (before washing) with the eyes, the nose, and

the mouth. The vast majority of coronaviruses are moder-
ately pathogenic, but they sometimes cause more severe
conditions in humans, such as severe acute respiratory
syndrome (SARS) and Middle East respiratory syndrome
(MERS).

As one of the largest RNA viruses, coronaviruses have a
genome size of 26 - 32 kb. They are animal-originated en-
veloped viruses with single-stranded, positive-sense RNA;
they belong to the family Coronaviridae, order Nidovirales,
genusBetacoronavirus (3). Coronaviruses can cause respira-
tory disease in birds and mammals including humans. So
far, seven types of human coronaviruses have been identi-
fied. Human coronaviruses 229E (HCoV-229E), NL63 (HCoV-
NL63), OC43 (HCoV-OC43), and HKU1 commonly infect peo-
ple worldwide and cause respiratory infections in chil-
dren and adults (3-5). Coronaviruses include MERS-CoV,
SARS-CoV, and the newest one SARS-CoV-2 or CoV-2019 or
COVID-19 virus or novel coronavirus-2019, which causes the
corona virus disease. This disease began in Wuhan, China,
in late 2019 with the high epidemic ability and human mor-
tality. Now, it is a pandemic affecting more than 115 coun-
tries.

The COVID-19 virus is closely linked to a bat coron-
avirus. It has been suggested that the COVID-19 virus
transmission and evolution path occurred from bats to
scaly anteaters (pangolins) and then to humans. Cur-
rently, COVID-19 is thought to be transmitted via respi-
ratory droplets, close contact, aerosols, and possibly the
fecal-oral route, and patients can transmit the virus to oth-
ers during the incubation period. Although there is one
report of COVID-19 in patient’s feces, its transmission via
the oral-fecal route is still unknown. There is currently no
antiviral treatment or vaccine for COVID-19 infections. Ac-
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cording to worldwide statistics, the mortality rate of the
disease is 3.4% (3, 6-8). Following the coronavirus epidemic
crisis around the world, the coronavirus epidemic in Iran
was formally confirmed on 18 February 2020. In Iran, the
disease has a very high prevalence and a considerable mor-
tality rate (3).

Arboviruses are a group of viruses that replicate in
both their arthropod and vertebrate hosts. They are trans-
mitted between vertebrates through the bite of blood-
sucking arthropods. The vast majority of arboviruses
belong to one of the five families Togaviridae, Flaviviri-
dae, Bunyaviridae, Reoviridae, and Rhabdoviridae. There
have been no reports of COVID-19 transmission by blood-
sucking arthropods such as mosquitoes (9-13). However,
insects such as cockroaches and houseflies, which are ma-
jor mechanical vectors of pathogens, may be able to trans-
mit the disease by contact with contaminated surfaces
and even with the feces of infected individuals (14-16).
The present study aimed to investigate the possibility of
COVID-19 transmission by houseflies and cockroaches.

The coronavirus was first isolated in 1937. It was respon-
sible for infectious bronchitis in birds and caused a lot of
damage to the poultry industry. Then, in the 1960s, scien-
tists found evidence of human coronaviruses (HCoV) in pa-
tients infected with the common cold. Two human coron-
aviruses, OC43 and 229E, were responsible for a large pro-
portion of the common cold. Other coronaviruses were
then detected (5, 9). In late 2019, a new coronavirus caused
a pneumonia outbreak with symptoms such as fever, myal-
gia, and fatigue in Wuhan, China, which was followed by
the disease spread throughout China and other countries
and became a global health emergency. In February 2020,
the World Health Organization named COVID-19 as a dis-
ease caused by the novel coronavirus-2019 (nCoV-2019). The
most important issue about COVID-19 is its transmission
because it can be controlled if the transmission routes
are known. Limited research is available on person-to-
person HCoV transmission. However, researchers believe
that these viruses are transmitted by respiratory secretions
and through the mucosa. Respiratory coronaviruses are
likely to spread via direct contact with contaminated dis-
charge or large aerosol droplets in a fashion similar to that
of rhinoviruses (17, 18). They can also be transmitted and
spread through unprotected coughing and sneezing, di-
rect contact of the hand with the noses, eyes, or mouths of
patients, and contact with the surface of objects and equip-
ment belonging to patients. Moreover, COVID-19 is trans-
mitted via droplets during unprotected close contact be-
tween an infected person and a healthy person. Based on
available evidence, airborne emission is not thought to be
the main transmission route. Close contact of the healthy
person with the infected individual may be the most im-

portant mode of transmission. In addition, infected per-
sons can contaminate the surfaces they touch, which may
include a large number of household objects and home
appliances (17). Previous studies showed that SARS coron-
avirus and other coronaviruses could survive on environ-
mental surfaces and inanimate objects; however, the novel
coronavirus 2019 has not been reported in the environ-
ment. According to the WHO, there is no certainty about
the survival duration of the COVID-19 virus on surfaces,
but this virus seems to act like other coronaviruses. Pre-
liminary studies show that coronaviruses, including the
COVID-19 virus, can remain on surfaces for several hours to
several days. This may vary under different circumstances
(e.g., surface type, temperature, and humidity of the envi-
ronment) (3, 19, 20).

Human-to-human transmission of the COVID-19 virus
occurs mainly within families. Primary studies have
shown that the secondary attack rate (the morbidity rate
after infection of the first family member) within the fam-
ilies is 3% - 10%. Some other studies in Guangdong and
Sichuan Provinces in China showed that 78% - 85% of trans-
missions occurred within families. According to these re-
ports, residential houses have an important role in dis-
ease transmission. In a limited number of case reports,
the live virus has been reported in the feces of patients
(17). Wu et al. presented real-time RT-PCR findings of fecal
and respiratory samples from cases with COVID-19 (SARS-
COV-2) in China between January 16 - March 15, 2020. Res-
piratory samples remained positive for COVID-19 RNA for
an average of 16·7 days, of the 41 (55%) of 74 cases with fe-
cal samples that were positive for COVID-19 RNA, and fe-
cal samples remained positive for an average of 27·9 days
after first symptom start (namely, for an average of 11·2
days longer than for respiratory samples). Specially, case
1 had positive fecal samples for 33 days continuously after
the respiratory samples became negative, and case 4 ex-
amined positive for COVID -19 RNA in fecal sample for 47
days after first symptom start (21). However, the oral-fecal
route does not appear to be responsible for the transmis-
sion of COVID-19. The role and importance of this route
have not yet been determined, but feces can be consid-
ered a possible important source of COVID-19 transmis-
sion. Therefore, any organism in contact with or feeding
on human feces may play a role in COVID-19 transmission.
Therefore, the role of insects such as houseflies and cock-
roaches in the transmission of COVID-19 becomes impor-
tant (22, 23). These insects have the potential to mechani-
cally transmit pathogens such as viruses, bacteria, and par-
asites. They are capable of transmitting more than 100
pathogens through their legs, body hair, mouthparts, fe-
ces, and vomit. Houseflies and cockroaches eat a variety
of substances including human and animal food waste,
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milk, sugar, rotten fruits, sputum, nasal secretions, various
wastes, fresh and dried blood, decaying corpses, stool, etc.
Given that these insects eat contaminated materials, re-
turn them, and defecate on food materials, they are among
the most important insects that can mechanically carry
bacteria, viruses, worm eggs, and protozoan cysts. Flies
and cockroaches play a role in the transmission of agents
that cause diseases such as tuberculosis, leprosy, diarrhea,
dysentery, cholera, typhoid, trachoma, conjunctivitis, po-
lio, and hepatitis A. They are also vectors of rotaviruses,
coronaviruses, some fungi (such as those in the genera Tri-
chophyton and Candida) and eggs of parasitic worms and
protozoan cysts. Flies and cockroaches are restless, active
insects with strong visual and olfactory powers, and are
constantly moving between food, feces, objects, and hu-
mans (14-16, 24-29). In a study to investigate SARS coron-
avirus carried by cockroaches, 15 cockroach surface swabs
were tested by nested RT-PCR and only one uncertain pos-
itive result of the cockroach surface was found by nested
RT-PCR (27).

There have been reports of COVID-19 transmission in
prisons, hospitals, and other places where people live to-
gether for a long time from various Chinese provinces. The
proximity and close contact of people in such places and
the potential for environmental contamination are impor-
tant factors that can enhance transmission (17). Coron-
aviruses are mostly reported in temperate climates, and
coronavirus-induced respiratory infections occur mainly
in winter although smaller peaks can be sometimes ob-
served in autumn or spring. Infections can occur at any
time of the year (30-32). A seven-year study of children
hospitalized in Guangzhou, China, showed the seasonal-
ity of the disease in the subtropical region. There was
a clear seasonal pattern in the presentation of HCoV pa-
tients over seven years. The outbreak occurred almost ev-
ery season of the year but the overall prevalence of HCoV
was mainly observed in spring and autumn (33). Preven-
tive measures are similar to those of rhinovirus infections,
which include hand washing and careful disposal of nasal
secretion-contaminated materials. The use of surface dis-
infectants is also an important issue in infection control
because coronaviruses have survived for one to several
days on dry surfaces such as stainless steel, plastics, or fab-
rics (34).

Dealing with the COVID-19 virus and preventing its
rapid and dangerous spread is a global challenge. There-
fore, the fight against this disease requires universal man-
agement. However, given the potential variability of the
disease according to the types of climate and other envi-
ronmental factors, its prevention and control should be
planned regionally. As the disease is common in temperate
regions in cold seasons, the prevention and control meth-

ods should be tailored to the environmental and seasonal
conditions and the needs of each region. Using the right
vaccine is definitely the best method of disease prevention,
but environmental control methods must be emphasized
until an effective vaccine is made (3). In this regard, it is
important to eliminate possible mechanical vectors such
as cockroaches and flies in public places and residential
homes. Control methods of houseflies and cockroaches
include improved environmental sanitation such as plac-
ing waste in closed bags and waste bins with lids, sanitary
landfill sites, hygienic toilets, proper sewage disposal sys-
tems, and prevention of livestock manure accumulation
in the vicinity of residential areas. Installing stainless or
plastic screens on doors, windows, and ventilators, cover-
ing food containers, and using poisoned baits, light traps,
and sticky traps are some physical and mechanical control
methods of these insects. Chemical control using insecti-
cides should be carried out after consultation with special-
ists because of their potential risks. In addition, medicinal
plants such as lavender and eucalyptus are also very effec-
tive in repelling houseflies. Biological control and applica-
tion of parasitoids is a safe and environmentally friendly
way of controlling these insects. Decaying materials, land-
fills, the areas around livestock and poultry farms, animal
carcasses, garbage cans, and so on can attract houseflies
and cockroaches to their lay eggs on them (14-16, 23-25).
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