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Abstract

There is an increasing trend for detection of Severe Fever with
Thrombocytopenia Syndrome Virus (SFTSV) in ticks collected
from human, livestock, wild animals, birds and the environment.
This information facilitates risk evaluation for SFTSV transmission
by ticks, however, the accumulated information also presents
challenge: how detection of SFTSV in ticks should best be
interpreted. To serve as vectors of SFTSV, the tick species must
acquire the pathogen at the immature stages during feeding on an
infected host, and then transmit transstadially to the subsequent
stages. The newly molted ticks are also capable of passing the
pathogen to their bitten hosts. This review explores the evidences
for and against the tick species serves as vectors of SFTSV. Of
23 tick species, Haemaphysalis longicornis is highly effective
vector under laboratory conditions and frequently detected
SFTSV positive in nature. Due to low abundance in nature, /xodes
sinensis was rarely identified and detected negative in small-
sized sample. However, the tick species has been experimentally
confirmed as vectors of SFTSV. In striking contrast, two tick
species including /xodes persulcatus, Dermacentor silvarum and
three species of mosquitoes like Culex pipiens pallens, Aedes
aegypti and Anopheles sinensis have been analyzed so far, and
confirmed against serving as vectors of SFTSV. The remaining
19 ticks were detected positive or negative when they were
collected from animals and vegetation at developmental stages.
Judged by these data, nothing can be concluded regarding vector
competence of the tick species for SFTSV. Therefore, the coming
effort should be required to demonstrate their vector competence
under laboratory conditions.

Introduction

Severe Fever with Thrombocytopenia Syndrome (SFTS) was first
recognized in rural areas of China, and now becomes an endemic
emerging infectious disease in China, Japan, and South Korea.
SFTS human cases are also subsequently reported in Vietnam
and Thailand, indicating that SFTS has already spread from East
Asia to South East Asia [1-4]. SFTS has been part of severe public
health problems in China, South Korea, and Japan. In China,
SFTS cases have been mainly found in the Eastern, Central, and
North-Eastern regions. Between 2010 and 2017, a total of 6515
laboratory-confirmed cases and 413 deaths were reported in
mainland China [5]. An annual increase has been presented in the
number and notification rate of SFTS cases [6]. The national case-
fatality rate is 7.3%, ranging from 6.3% to 30.0% (Liu et al., 2014)
[1]. In Japan, 319 cases were reported between 2013 and 2017
and the cumulative case fatality rate was 17% [7]. In Korea, 595
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patients were detected for SFTS infection from 2013 to 2017 and
the average fatality was around 21% [8].

Due to serious threat to public health with special emphasis
on people who live, work and entertain in the rural areas, for
approximately 10 years, great research progress has been made
in the various aspects of SFTS concerns including SFTS discovery,
SFTS Virus (SFTSV) structure and biology, vector and host, SFTS
symptom, laboratory findings, pathophysiology, epidemiology,
diagnosis, prevention and treatment [1,6,9,10]. Herein, focus of the
present review is on the latest developments in SFTSV detection
in arthropods and the assessment of the ability of arthropods as
vectors to transmit SFTSV.

Methodology

An electronic search of the Chinese National Knowledge
Infrastructure databases, PubMed, Google scholar, Mendeley
was performed for all eligible papers (published from 1 January
2011 until T May 2022; English, Japanese, Korean and Chinese
publications) using a range of search strings (“severe fever with
thrombocytopenia syndrome” or “SFTS" or “severe fever with
thrombocytopenia syndrome virus” or “SFTSV" and ‘“tick” or
“vector” together with “transmit’, “transmission”, or “competence”).
The snowball technique, which finds additional publications based
on referenced materials, was then used to identify additional
publications of interest. The inclusive articles should meet one
of the following conditions: (1) the articles had been accepted
for publication with full text available, (2) parasitic and questing
ticks were screened for SFTSV presence in the field, and (3) vector
competence analysis were performed for SFTSV in arthropods
under laboratory conditions and semi-field conditions. Exclusion
criteria included duplicated publications, overlapping data sets,

dispatches, conferences, letters, reviews, and abstracts.

SFTSV presence in blood sucking arthropods

SFTSV is a novel-typed phlebovirus of the family Bunyaviridae.
Most phleboviruses have previously proved associated with
arthropods. Toscana virus and Punta Toro virus have been
isolated from sandflies. The nonpathogenic Uukuniemi virus is a
tick-borne phlebovirus. Rift Valley fever virus is transmitted mainly
by mosquitoes. Positivity of arthropods commonly found in
SFTS patients’ home environment for the first time spurs various
subsequent detections of SFTSV in blood sucking insects, mites
and ticks [4]. Epidemiological studies conducted in China, South
Korea and Japan in the 2010s indicated a linkage between SFTS
and bites by ixodid ticks [4,10,11]. Atthe SFTSV discovery, 10 of 186
ticks (5.4%) of the species Haemaphysalis longicornis contained
SFTSV RNA and the ticks were harvested from domestic animals
in the areas where the patients lived. The RNA sequences of these
viruses were very closely related to the SFTSV isolated in samples
obtained from the patients [4].

H. longicornis is widely distributed in East Asia including China,
Korea, Japan, and South Pacific region like Australia, the
Pacific Islands, and New Zealand. It has been confirmed as the

predominant tick species in most regions of China, Korea, and
Japan, with species composition of at least 52.58% [12—14].
Therefore, the tick species has been intensively used to detect
the SFTSV infections in endemic and non-endemic regions to
evaluate the risk of the virus spread. According to incomplete
statistics, from 2012 to 2022, there are at least 20 studies dealing
with SFTSV detections in H. longicornis collected from vegetation,
domestic animals and wild animals. In vegetation, viral RNA,
typically at low levels, was detected in only a small proportion
of the larvae studied (0.05% to 0.78%), with no infection in two
studies [12,14-17]; 0.07% to 3.36% of the nymphs were positive
for SFTSV with no infection in two studies [11-21]; 0.12% to
5.41% of the males were positive with no infection in four studies
[12,14,1517,18,20,22]; and 0.35% to 9.38% of the females were
positive with no infection in five studies [12,14,15,17,19,22]. On
domestic animals, 1.5% to 3.0% of ticks from cattle were positive
with no infection in two studies; positivity of 5.28% to 11.11% of
ticks from sheep were identified; SFTSV was also detected, with
infectionrates of 2.1% to 4.97% of ticks from dogs with no infection
in one study; Zero infections were found among the ticks removed
from pigs and chickens [12,23-26]. On wild animals, SFTSV has
been detected in the larvae (prevalence of 0.78% to 0.83%), 0.54%
to 7.05% of the nymphs, 0.70% to 8.77% of the males, and 0.41%
to 3.76% of the females [8,12] (Table 1). It seems that higher
infections occurred in H. longicornis ticks post their exposure to
the hosts and ticks attached on wild animals had higher infection
rates than on domestic animals.

Haemaphysalis flava is subordinate only to H. longicornis in
abundance in the non-endemic and endemic regions, and the
second most used tick species for SFTSV detection. They have
been frequently detected positive for the virus, whereas the
infection rate was lower than that in H. longicornis. In vegetation,
larvae were rarely found and had low chance to SFTSV infection,
with rate of 0.09% in one study and no infection in other two
studies [12,14,17,27]; nymphs were frequently identified and
tested highly positive, and the positivities ranged from 0.21% to
3.23% as well as no infection in three studies [12,14,15,18]; males
were easily observed but their counts were low, and less than 100
ticks, sometimes even less than 10 ticks, and the infection rates
changed from 0.68% to 2.6% in two studies with one positive tick
detected in one and five ticks in another two studies, respectively.
The remaining two studies report no SFTSV infection in males
[12,14,1517-19]; like males, females also were the other stage
commonly found and 1.47% to 1.70% of them were positive, while
there were no infections in three studies though the results in the
two studies were derived from small sample size [12,14,15,18,19].
On wild animals, nymphs were prone to SFTSV infection compared
to larvae, females and males with the rates of 0.91% to 3.23%; in
addition, ticks from medium-sized animals including deer, gorals,
raccoon dogs, and wild boar have higher prevalence than those
obtained from small mammals like hedgehogs, shrews and
rodents [8,12] (Table 1).
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Table 1: Presence of severe fever with thrombocytopenia syndrome virus in ticks.

Tick species Source Life stage and sex IR or MIR (%)
Haemaphysalis longicornis Vegetation Larva 0.26
Nymph 0.42
Male 0.89
Female 0.5
Wild animal Larva 0.78
Nymph 0.54
Male 0.7
Female 0.41
Vegetation Unknown 4.25%
Vegetation Larva 0*
Nymph 0.1*
Adult 0.4*
Goats, cattle, dogs, and pigs Unknown 0
Patients’ residences and surrounding areas | Unknown 2.4%
In the environment and on the animals Unknown 4.4%
Sheep Unknown 5.28*
Cattle Unknown 1.57*
Dog Unknown 4.97*
Chicken Unknown 0*
Hedgehog Unknown 0*
Vegetation Unknown 2.13*
Cattle Unknown 3.0*
Sheep Unknown 1117
Cattle Unknown 0
Dog Unknown 2.1%*
Vegetation Nymphs and adults 0
Vegetation Nymphs 0
Vegetation Nymphs 4
Vegetation Adults 0
Wild animals Larva 0.83
Nymph 7.05
Male 8.77
Female 3.76
Vegetation Larva 0.15
Nymph 0.17-3.33
Male 0
Female 0.43
Vegetation Larva 0.05
Nymph 0.07
Male 1.21
Female 0
Vegetation Larva 0
Nymph 0
Male 0
Female 0
Vegetation Nymph 1.39*%
Female 0
Vegetation Female 9.38%
Male 5.41%*
Nymph 3.36%
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Tick species Source Life stage and sex IR or MIR (%)
Haemaphysalis longicornis Grassland Nymph 0.4
Adult 0.79-0.96
Vegetation Male 0.12
Female 0.35
Haemaphysalis flava Vegetation Larva 0
Nymph 0.71
Male 0
Female 0
Wild animal Larva 0
Nymph 0.91
Male 0
Female 0
Vegetation Nymphs and adults 0
Vegetation Nymphs 2.5
Adults 0
Vegetation Nymphs 0
Adults 0
Wild animals Larva 0
Nymph 3.23
Male 2.94
Female 1.72
Vegetation Larva 0.09
Nymph 0.21
Male 0.68
Female 1.47
Vegetation Larva 0
Male 100
Vegetation Larva 0
Nymph 0
Female 0
Vegetation Nymph 8.11*
Male 0
Female 0
Vegetation Female 1.79*%
Male 2.60*%
Nymph 0.66*
Grassland Adult 0.83
Haemaphysalis kitaokai Vegetation Male 0
Haemaphysalis doenitzi Vegetation Unknown 0
Haemaphysalis concinna Goat Adult 4.17*
Goats, cattle, dogs, and pigs Unknown 1.98*%
Haemaphysalis japonica Goats, cattle, dogs, and pigs Unknown 0
Haemaphysalis phasiana Vegetation Nymphs 0
Haemaphysalis megaspinosa Vegetation Nymphs and males 0
Vegetation Nymphs 6.6
Vegetation Adults 0
Haemaphysalis campanulata Hedgehog Unknown 0
Haemaphysalis yeni Goats, cattle, dogs, and pigs Unknown 0
Haemaphysalis hystricis Vegetation Nymphs 22.2
Vegetation Adults 0
Haemaphysalis formosensis Vegetation Nymphs
Vegetation Adults 0
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Tick species Source Life stage and sex IR or MIR (%)
Ixodes ovatus Vegetation Male and female 0
Ixodes nipponensis Vegetation Nymphs 0
Vegetation Adults 0
Wild animals Larva 0
Nymph 50
Male 38.46
Female 15.38
Vegetation Larva 0
Nymph 0
Male 1.23
Female 0
Lizard Nymph 5.71*
Vegetation Nymph 0
Vegetation Female 0
Male 0
Nymph 0
Ixodes sinensis In the environment and on the animals Unknown 0
Ixodes persulcatus In the environment and on the animals Unknown 0
Ixodes turdus Vegetation Nymph 0
Amblyomma testudinarium Vegetation Nymphs 57
Vegetation Adults 0
Snake Nymphs 2.08*
Vegetation Nymphs 0
Vegetation Male 0
Nymph 25%
Hyalomma detritum In the environment and on the animals Unknown 0
Rhipicephalus microplus In the environment and on the animals Unknown 0
Sheep Unknown 0*
Cattle Unknown 2.56*
Dog Unknown 9.09*
Rhipicephalus sanguineus Cattle Unknown 0
Dog Unknown 0
Dermacentor sinicus Hedgehog Unknown 0
Dermacentor silvarum Cattle Unknown 0
Dog Unknown 0

IR: Infection Rate*, positive pools of tested pools or positive ticks of tested ticks; MIR: Minimum Infection Rate, positive pools of total number of test

ticks.

Taken together, H. flava is commonly observed tick species in
SFTSV endemic areas, and they are the second most frequently
used ticks forvirus detection. Generally, H. flava nymphs were more
easily collected and highly positive for SFTSV presence compared
to other developmental stages, moreover, ticks attached on
medium-sized wild animals are prone to SFTSV infection versus
those on small wild animals.

Besides H. longicornis and H. flava positive for SFTSV infection,
SFTSV was also detected in 5.08% Haemaphysalis formosensis,
1.23% Ixodes nipponensis and 5.71% Amblyomma testudinarium
collected from vegetation [11,74]. The virus was also detected in
ticksremoved fromhosts,including 1.98% Haemaphysalis concinna
from goats, cattle, dogs, and pigs, 4.17% H. concinna from goats,
5.41% Ixodes nipponensis from lizards, 2.08% A. testudinarium

from snakes, 9.09% Rhipicephalus microplus from dogs, and
2.56% R. microplus from cattle [25,26,28,29]. Moreover, SFTSV
RNA was found in lowly abundant tick species in nature, and they
are Haemaphysalis hystricis and Haemaphysalis megaspinosa
[11,72]. Other tick species were also employed for SFTSV
detection, but they are negative, comprising Haemaphysalis
kitaokai, Haemaphysalis doenitzi, Haemaphysalis japonica,
Haemaphysalis phasiana, Haemaphysalis yeni, Haemaphysalis
campanulata, Ixodes sinensis, Ixodes turdus, Hyalomma detritum,
Rhipicephalus sanguineus, Dermacentor sinicus, and Dermacentor
silvarum [13,14,20,23,25,26,30,31] (Table 1).

In addition to ticks, SFTSV infection has also been found in mites
from in an endemic region of Jiangsu, China, with three positive
pools in gamasid mite collected from Apodemus agrarius, and one
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positive pool in gamasid mite collected from goats. Chigger mites
collected from A. agrarius were divided into five pools and all pools
were also found to carry SFTSV [32]. However, viral RNA was not
detected in any of 5900 mosquitoes collected from the SFTSV
endemic areas [4].

Vector competence studies with ticks and mosquitoes

Vector competence is defined as “the ability of a vector to transmit
a disease” and initially used in assessing the ability of Anopheles
mosquito as avectorto transmit malaria [33]. It normally comprises
the capacity of a vector to be infected, maintain and transmit an
infectious agent. In the present study, vector competence was
defined as three distinct processes: (1) Acquisition of SFTSV by
uninfected ticks feeding on infectious experimental hosts, (2)
Maintenance of SFTSV through the molt to the next life stage
(transstadial passage), and (3) Transmission of SFTSV to naive
hosts during a subsequent blood meal [5,16,30,34,35]. A tick
species can be considered a vector of SFTSV if all three processes
have been experimentally demonstrated.

Haemaphysalis longicornis is a highly efficient vector for SFTSV
H. longicornis geographical distribution covers regions between
18° to 53° latitude in the northern hemisphere and 16° to 45°
latitude in the southern hemisphere, and to date the tick species
has been recorded in ten countries, including China, Japan,
South Korea, the USA, Australia, New Zealand, Russia, India, New
Caledonia, and Vanuatu. H.longicornis can feed on various animal
hosts, such as livestock, wild animals and birds [36]. Live stock,
wild animals and birds are susceptible to SFTSV infection. In
nature, wild animals like shrews, hedgehogs, deer, and wild boars
were investigated positive for SFTSV, with the rates ranging from
1.2% to 4.76% [8,12]. Compared to wild animals, livestock are
usually highly positive, for instance, 73.7% goats and 59.1% cattle
were detected for the SFTSV presence. SFTSV was also frequently
detected in H. longicornis ticks collected from the animal hosts
[8,12,23,24,26,31]. On the other hand, questing H. longicornis ticks
had lower infection rate (0.6%) than feeding ones (0.7%) collected
from animals living in the same environment, suggesting that
animals contribute to SFTSV spread to ticks [12] (Table 1). In
conclusion, animals, particularly domestic animals like cattle and
goats, carry SFTSV in their blood and are a major food source
for the ticks that spread SFTSV. Therefore, animals may act as
amplifying and reservoir hosts of SFTSV. H. longicornis ticks can
acquire SFTSV during their animal blood meal, and then maintain
and transmit transstadially the virus to the subsequent stages,
evidenced by common SFTSV RNA detection in the unfed ticks
collected from vegetation. Human cases and SFTSV acquisition
by goats resulting from bites of SFTSV-positive H. longicornis
ticks also directly reflect the efficiency of the tick species as a
vector of the virus [30,37,38].

The wave of vector competence studies in the lab and semi-field
area was spurred by the description of SFTSV frequently from
naturally infected human-biting H. longicornis ticks. In 2015,

Jiao and coworkers used naive goats in a SFTSV endemic area
for mosquito and tick infestation. Viral RNA was detected from
free-living and parasitic H. longicornis ticks rather than dominant
Aedes albopictus and Culex pipiens mosquitoes and from goats
ticks’
observed in all members of the animal cohort. It indicates that H.

after infestation. Subsequently sero-conversion was
longicornis, probably acts as vector for SFTS pathogen and highly
effectively transmits the virus to naive goats [30]. In the same year,
Luo and the colleagues conducted transmission studies between
developmental stages of H. longicornis ticks and between ticks
and mice. The results showed that ticks fed on SFTSV-infected
mice could acquire the virus and transstadially and transovarially
transmit it to other developmental stages of ticks. Furthermore,
SFTSV-infected ticks could transmit the virus to mice during
feeding. The collective findings indicate ticks could serve as a
vector and reservoir of SFTSV [16]. In 2018, Zhuang et al. 2018
[5], reported SFTSV dissemination in ovaries, hemolymph and
salivary glands after the virus acquisition. Infected H. longicornis
ticks could transmit SFTSV successfully in both transovarial and
transstadial modes. In addition, naive BALB/C mice infested with
experimentally infected adults, larvae, and nymphs all became
positive for SFTSV presence. These data implicates that the H.
longicornis tick is a competent vector to transmit this virus [5]. In
2022, 7hang and the comrades found that the SFTSV susceptibility
of parthenogenetic H. longicornis females was comparable to
that of bisexual females performed in previous three studies
under laboratory or semi-field conditions. In this study, a higher
proportion of parthenogenetic ticks were collected from migratory
birds captured at an SFTSV-endemic area. It suggests that
parthenogenetic H. longicornis ticks, probably transported by
migratory birds, play a major role in the rapid spread of SFTSV [35].
Finally, as shown in four abovementioned studies, the evidence
to date indicates that H. longicornis is a highly efficient vector for
SFTSV regardless of tick population and animal hosts used in the
transmission experiment.

Ixodes sinensis ticks are capable of transmitting SFTSV and act
as the virus vector

I. sinensis is distributed within China, specifically speaking, the tick
species is endemic in southern regions including Fujian, Jiangxi,
Hunan, Yunnan, Zhejiang, Anhui, and Hubei [39]. The tick species
can infest many vertebrates, including large, medium-sized and
small mammals. Furthermore, large mammals comprise cattle,
buffaloes and leopards. Medium-sized mammals infested by the
tick species are sheep and hare. Like other Ixodes species, mice
are the main hosts of the tick. |. sinensis has been reported to
attack humans in the natural environment, but humans are not
their specific hosts [39,40,41]. Despite no SFTSV infection found in
|. sinensis in nature, the virus can be transmitted by the tick species
under laboratory conditions. The transovarial transmission was
seen in the [. sinensis ticks with a rate of 40%, which also have
the ability to transmit SFTSV horizontally to uninfected mice at 7
days after feeding [34]. Therefore, we should pay more attention to
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the virus spread and its threat to public health where /. sinensis is
dense and domestic animals like cattle carry SFTSV in the natural
environment.

Ixodes persulcatus, Dermacentor silvarum ticks, and mosquitoes
are not efficient vectors for SFTSV

To date, there have been reports of no SFTSV infection in /.
persulcatus and D. silvarum ticks in nature [24]. The transovarial
SFTSV transmission was also not seen in |. persulcatus and in D.
silvarum ticks. Furthermore, the two tick species have no ability to
transmit SFTSV horizontally to uninfected mice. In the transstadial
transmission, . persulcatus ticks were tested negative from larvae
to adults, whereas the D. silvarum ticks were tested positive from
larvae to nymphs. However, the mice bitten by SFTSV-infected D.
silvarum nymphs were negative for SFTSV detection. Therefore,
there is not enough evidence to support the transstadial
transmission of SFTSV in [. persalcatus and D. silvarum ticks [34].

As we known, mosquitoes are probably the most common
vectors of infectious diseases like malaria, Dengue fever and
Japanese Encephalitis, and they are identified as major vectors
for transmission of multiple Bunyaviridae viruses such as Rift
Valley fever. However, viral RNA was not detected in large number
of mosquitoes collected from the SFTSV endemic areas [4]. A
further transmission study conducted in the lab show that three
dominant mosquito species Culex pipiens pallens, Aedes aegypti
and Anopheles sinensis fed with SFTSV-contaminated hamster
blood can acquire the virus through blood feeding. However, a
decreasing tendency of SFTSV titers was observed in all three
mosquito species with the extension of feeding, indicating no viral
replication detected in mosquitoes. The results demonstrate that
mosquitoes are not vectors for transmission of SFTSV [42].

Tick species likely to serve as vectors of SFTSV but still lacking
formal experimental demonstration of vector competence

H. flava is perhaps the best example of a tick species which
almost certainly is a vector of SFTSV but where experimental
demonstration of vector competence is still lacking (due to
logistical challenges of conducting laboratory studies with this
tick). There is strong evidence from several field studies, including
frequent SFTSV detection in larval, nymphal, female and male
H. flava ticks, particularly nymphs collected by sweeping the
vegetation, to indicate that transstadial transmission of SFTSV
are maintained by the tick species in the natural environments.
Other examples of tick species where field evidence partially
supports vector competence by questing ticks positive for SFTSV
presence include A. testudinarium, |. nipponensis, H. megaspinosa,
H. hystricis, and H. formosensis. Some tick species that deserve
mention as likely vectors of SFTSV are R. microplus and H.
concinna, which are investigated positive when collected from the
highly positive goats, cattle and dogs, and these animals are the
reservoir of SFTSV and the primary hosts of the two tick species.
There are 12 ticks species reported SFTSV negative and they
consist of H. kitaokai, H. doenitzi, H. japonica, H. phasiana, H. yeni,

H. campanulata, I. sinensis, I. turdus, H. detritum, R. sanguineus, D.
sinicus, and D. silvarum. Perhaps, these tick species are less likely
to be highly efficient vectors, which greatly increases the effort
required to verify their vector competence, and it is overestimated
to label them incapable of acting as vectors of SFTSV without the
additional studies [43,44].

Conclusions and Future Directions

Extensive studies involving SFTSV detection in the field have
produced numerous records of SFTSV acquisition not only in
parasitic H. longicornis ticks but also the questing ones. Moreover,
there is direct evidence showing the tick acting as a vector of
SFTSV by human cases and SFTSV acquisition by goats resulting
from bites of SFTSV-positive H. longicornis. In addition, the tick H.
longicornis has been experimentally confirmed as a highly efficient
vector of SFTSV, and can readily transmit the pathogen to mice
and goat by bites. As noted in a study, /. sinensis was detected
negative for SFTSV. However, the transovarial transmission was
seen in the |. sinensis ticks and they have the ability to transmit
SFTSV horizontally to uninfected mice under laboratory conditions.
Further field studies on the natural infection in this tick species
are intensively needed although its abundance is low in nature.
The tick species have been previously reported to infest human,
increasing the chance to spread SFTSV. Compared to /. sinensis,
efforts have been more intensive for H. flava with natural infection
detection for SFTSV confirmed for immature and mature stages
collected from hosts and habitats. The experimental evidence
of vector competence of H. flava for the virus is still lacking and
renewed studies to confirm the vector competence of the tick for
SFTSV are merited. The collective evidences from the field and lab
indicates that /. persulcatus and D. silvarum ticks and mosquitoes
are unlikely to contribute to transmission of SFTSV. SFTS control
and prevention should be focused on other tick species rather
than I. persulcatus and D. silvarum ticks in the future. Questing
ticks positive for SFTSV are highly suspected as potential vectors
and they are comprised of H. formosensis, I. nipponensis and A.
testudinarium. The experimental data on the vector role of these
tick species are necessitated to evaluate. Based on current data,
some tick species like H. concinna, and R. microplus fed on the
hosts were detected positive for SFTSV infection. Judged by these
data, nothing can be concluded regarding the capacity of infected
ticks to transmit the virus while feeding. Therefore, the importance
of documenting the infection status of the ticks having fed on
naive hosts cannot be overemphasized. The coming effort should
be required to demonstrate their vector competence. No infection
detection demonstrates that SFTSV acquisition is likely ineffective
for some tick species like H. kitaokai, H. detritum, R. sanguineus,
and D. silvarum. Although none of these tick species are likely
to be highly efficient vectors, which greatly increases the effort
required to demonstrate their vector competence, it is overstated
to label them incapable of serving as vectors of SFTSV without the
benefit of additional studies.
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Ticks acting as vectors should create friendly environments for
the virus binding and propagation, including lowering cell intrinsic
antiviral immunity, modulating the peritrophic matrix and the
mucin layer, and modifying local symbiotic microorganisms. On
the other hand, SFTSV needs to encode components to aid in
penetration of epithelial cells, entry into hemolymph, and migration
to salivary gland for contributing to ticks being efficient vectors for
the virus. Future researches to better understand the mechanisms
resulting in some ticks being permissive to infection with SFTSV
are necessary and the identification of some key components
of ticks as a vector facilitate more easily and rapidly evaluating
whether the tick species is a vector of the virus or not than before.
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