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ABSTRACT

Severe fever with thrombocytopenia syndrome
virus (SFTSV) is a tick-borne virus that produces
severe fever with thrombocytopenia syndrome
(SFTS). It is widespread in Japan, South Korea,
and Central and Eastern China. The epidemic
has developed rapidly through China in recent
years. SFTS cases have been reported in 25 pro-
vinces in China, mainly distributed in rural
areas in mountainous and hilly areas. The
infection has a high case fatality rate and no
specific treatments or vaccinations. Therefore,
early diagnosis and treatment of SFTS infection
is important to survival and disease control. In
this article, we provide an overview on different
aspects of SFTS with an emphasis on manage-
ment, to explore the current treatment and
prophylactic measures further.

Keywords: Severe fever with
thrombocytopenia syndrome; Bunyaviridae;
Dabie bandavirus; Tick-borne virus; Zoonotic
infectious diseases; Antiviral therapy

Key Summary Points

Severe fever with thrombocytopenia
syndrome (SFTS) is an acute, systemic viral
infection caused by Dabie bandavirus in
the family Phenuiviridae, transmitted
mainly by Haemaphysalis longicornis.

It is reported that the mortality rates of
SFTS in Japan, South Korea, and China are
27%, 23.3%, and 6.18%, respectively.

The susceptibility of B cells to SFTSV and
the mechanism of virus transmission
remain to be explored.

There is no clinical trial to prove the
beneficial effect of ribavirin in the
treatment of hospitalized patients with
SFTS.

Studies have shown that favipiravir might
be more effective than ribavirin in the
treatment of patients with SFTS.

At present, there is no specific antiviral
treatment effective for this disease, and
the recovery mainly depends on
supportive treatment.Y. Zhang � Y. Huang (&) � Y. Xu (&)
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INTRODUCTION

Severe fever with thrombocytopenia syndrome
(SFTS) is a newly recognized viral infectious
disease that was initially identified in China in
2009 [1] and has since spread to several regions
such as South Korea [2], Japan, and the USA
[3, 4]. The epidemic has developed rapidly
through China in recent years. SFTS cases have
been reported in 25 provinces in China, mainly
distributed in rural areas in mountainous and
hilly areas. The cases are highly sporadic, but
relatively concentrated in regional distribution,
mainly in Henan, Shandong, Anhui, Hubei,
Liaoning, Zhejiang, and Jiangsu (Fig. 1). SFTS
virus (SFTSV) is a tick-borne virus and formally
named as Dabie bandavirus. It is a member of
the genus bandavirus, which belongs to the
Phenuiviridae family and Bunyavirales order [5].

SFTSV particles are spherical with surface
spines and are mainly distributed in the infec-
ted cells’ microsomes. SFTSV genome consists of
three (large, medium, and small) single-stran-
ded RNA negative chains (Fig. 2), coding RNA
polymerase, virus membrane protein, and
nonstructural protein, respectively [6].

At present, SFTSV poses a threat to public
health, and there is no vaccine or drug available
to prevent SFTS. At the same time, the patho-
genic mechanisms are largely unknown. The
study showed that the spleen is the main target
organ of SFTSV [7]. SFTSV could directly infect
macrophages and continue to lurk in splenic
macrophages (Fig. 3). Park et al. showed that the
B cell lineage, especially plasma cells, is linked

Fig. 1 SFTS endemic areas in China

Fig. 2 Schematic representations of SFTS virus. SFTSV
particles are spherical with surface spines. SFTSV spike is a
Gn–Gc heterodimer, embedded within viral envelope.
SFTSV genome consists of three (large, medium, and
small) single-stranded RNA negative chains. Created with
BioRender.com
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to lethality in SFTSV infections [8]. SFTSV could
target RIG-I or other RIG-I-like receptors to
activate type I interferon (IFN) response, while
IFN-stimulated genes were overexpressed across
plasmablast after SFTSV infection [9].

The clinical manifestations of SFTSV infec-
tion are fever, muscle soreness, nausea and
vomiting, rapid decrease of peripheral blood
platelet in most infected cases, and damage of
the liver, kidney, and other organs [10]. The
clinical progression of SFTS encompasses four
distinct stages: incubation period, fever period,
multiple organ dysfunction syndrome (MODS)
period, and convalescence period.

Stage 1 The incubation period of the disease
ranges from 5 to 14 days after tick bite,
and is affected by virus dose.

Stage 2

This period lasts for 5–11 days, and is
characterized by high viral load,
which is a measure for diagnosis.
Fatigue, anorexia, muscle soreness,
diarrhea, nausea, and
lymphadenopathy occur in more
than half of patients, while
abdominal pain, vomiting, cough,
and oral bleeding occur in less than
50%. Laboratory findings include
leukopenia, thrombocytopenia,
elevated transaminases, and lactate
dehydrogenase in patients.

Stage 3 A small number of patients with SFTS
will reach stage 3, which is associated
with higher mortality. In this stage, a
minority of patients experience
disturbance of consciousness, along

Fig. 3 Progression to cytokine storm. Innate immune
response: SFTSV is recognized by macrophages, dendritic
cells, and natural killer cells. T cells secrete various
cytokines that provoke an inflammatory storm. B cells

differentiate into plasma cells, which secrete anti-SFTSV
antibodies. SFTSV severe fever with thrombocytopenia
syndrome virus, APC antigen-presenting cells. Created
with BioRender.com
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with organ damage (e.g., liver and
cardiac) and derangements of
coagulation biomarkers.

Stage 4 The patient’s temperature returned to
normal, symptoms improved, and
organ functions and laboratory
indicators gradually returned to
normal.

The therapy options for SFTSV infection
remain limited, and the primary clinical treat-
ment is symptomatic care. In order to provide
available evidence to select antiviral therapy to
treat SFTS, the present state of work and future
directions in developing antiviral therapies for
SFTSV are discussed in detail in this article.

METHODS

This review discusses the different treatment
and prevention measures found in the recent
literature. A comprehensive literature search
was conducted on March 1, 2021, using the
Chinese National Knowledge Infrastructure
(CNKI), Web of Science, and PubMed databases.
An updated search was performed weekly until
March 2022. Search terms were predefined and
consisted of the combination of the following:
‘‘SFTSV’’, ‘‘dabie bandavirus’’, ‘‘antiviral drug’’,
‘‘treatments’’, and ‘‘bunyavirus’’. On the basis of
the literature search results, the most common
therapies were favipiravir, ribavirin, interferons,
antibody, plasma exchange, and combinations
thereof.

This article is based on previously conducted
studies and does not contain any studies with
human participants or animals performed by
any of the authors.

RNA-Dependent RNA Polymerase (RdRp)
Inhibitors

Ribavirin
Direct and indirect mechanisms can explain the
antiviral properties of ribavirin. The former
phase includes lethal mutagenesis, polymerase
inhibition, and interference with RNA capping,
while the latter stage contains immune regula-
tion and inosine monophosphate

dehydrogenase inhibition [11]. Ribavirin is an
antiviral drug that works against a variety of
RNA viruses. It belongs to the class of medica-
tions known as nucleoside antimetabolites,
which prevent viral genetic material from being
duplicated. Ribavirin has important activities
against Hantaan, flaviviruses, and Crim-
ean–Congo hemorrhagic fever virus (CCHF). It
is reported that ribavirin effectively treats
infection caused by hemorrhagic fever viruses,
such as the SFTS virus [12]. Although ribavirin
reduces viral activity in vitro, it does not affect
platelet counts or viral loads in patients with
fatal or non-fatal disease during the hospital
stay, suggesting that it may have limited ther-
apeutic value in treating SFTSV infection
[13]. Upon looking through the literature
(Table 1), it becomes clear that research on rib-
avirin’s usefulness in patients with SFTS is con-
flicting [16]. A small observational study in
2019 found no significant difference in the
mortality rate and recovery of some laboratory
indexes between those taking ribavirin and
those not [17].

An in vitro test showed that ribavirin had
inhibitory effect before virus inoculation. Shi-
mojima et al. suggested that ribavirin should be
used as a preventive drug for SFTS [13]. Bone
marrow suppression can cause reversible dose-
dependent hemolytic anemia and increase
plasma uric acid, iron, and bilirubin levels [18].
They are not recommended for usage during
pregnancy because of their teratogenic and
mutagenic properties [19].

Favipiravir
Toyama Chemical (Japan) developed favipiravir
(T-705, Avigan), a broad-spectrum antiviral
drug that effectively suppresses RNA virus’s
RdRp. Favipiravir was licensed in Japan in
March 2014 to treat new or recurring influenza
virus infections [20]. It is active against influ-
enza viruses, West Nile virus, yellow fever virus,
flavivirus, arenavirus, bunyaviruses, alphavirus,
enteroviruses, and Rift Valley fever virus.
Favipiravir is a potential therapeutic target for
treating influenza and other RNA viral infec-
tions [21]. Several studies utilizing small ani-
mals have shown that favipiravir has potency
against SFTSV and other bunyaviruses [22, 23].
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Two days following favipiravir treatment, the
serum virus load in mice infected with SFTSV
was undetectable [24]. There was no mortality
in the favipiravir-treated bunyavirus-infected
mice in another investigation. On the other
hand, the ribavirin-treated group experienced a
high death rate [25], showing favipiravir’s pos-
sible protective impact against the SFTSV.

Clinical trials of the drug have been carried
out in many countries worldwide, including
standard randomized controlled trials (RCTs),
small randomized trials, case series trials, and
observational trials. There are differences in the
research reports; almost all suggest the effec-
tiveness of favipiravir.

According to one study, two individuals with
SFTS were treated with favipiravir (1600 mg
twice orally on day 1, then 600 mg orally twice
daily for 4 days). Favipiravir was given to the
patients between day 4 and day 11 after onset.
As a result, the patients recovered completely
[26]. In a randomly assigned, open-label, single-
blind clinical study of patients with SFTS
(n = 145), favipiravir (1800 mg twice orally on
day 1, then 1000 mg twice daily for 5 days)
performed significantly better than the control
group (standard supportive care) in terms of
viral clearance and disease progression [27]. In
an uncontrolled single-arm, non-randomized,
prospective, open-label, multicenter clinical
study that included patients with SFTS (n = 23),
favipiravir (1800 mg orally twice daily on day 1,
then 800 mg orally twice daily for 7–14 days)
had a greater 2-day recovery rate than reported
earlier research from Japan [29].

Favipiravir is safe to use in humans because it
has no inhibitory effect on mammalian DNA
or RNA synthesis and is non-toxic to mam-
malian cells. Favipiravir appears to have more
favorable effectiveness and safety than
ribavirin.

Fludarabine
Fludarabine is a synthetic adenine nucleoside
analogue mainly used in the first-line and sec-
ond-line treatment of various lymphoprolifera-
tive malignancies [30]. In 1969 it was initially
synthesized by Hewson and Montgomery [31].
The results revealed that the fludarabine sup-
pressed SFTSV replication in human microglia

HMC3 cells (IC50 = 0.42 ± 0.01 lM) and astro-
cyte U251 MG cells (IC50 = 0.28 ± 0.17 lM) in a
dose-dependent manner. By detecting the
replication and proliferation of virus and the
expression of virus protein in cells, the
researchers stated that fludarabine had a good
antiviral effect on SFTSV in U251 and HMC3
nerve cells. According to a similar study, flu-
darabine exhibits antiviral effectiveness against
positive-stranded RNA viruses, Zika virus
(ZIKV), and Enterovirus A71 [32].

However, fludarabine has certain cytotoxic-
ity and clinical side effects. Myelosuppression,
lymphocytopenia, and secondary infection are
the most common side effects of fludarabine
treatment. Its toxicity includes gastrointestinal
side effects such as increased liver enzymes,
vomiting, and nausea. It should be noted that
patients with SFTSV infection often have liver
and kidney function injury and multiple organ
failure [33]. When fludarabine is used in
patients with SFTSV, the condition may be fur-
ther aggravated (Table 1).

Calcium Channel Inhibitors

Ca2? is a ubiquitous and multifunctional intra-
cellular messenger with several functions that
modulate various cellular pathways [34]. Cal-
cium may affect viral infection by regulating
the calcium-dependent cytokines required for
viral infection [35]. Antiviral activity of calcium
channel blockers (CCBs) against various fatal
viruses such as Japanese encephalitis, West Nile
virus (WNV), Junin, Marburg, and Ebola has
been progressively documented. It was observed
that CCBs reduced Ebola viral entrance and
Junin virus fusion and access [36–38]. Moreover,
while the stage of viral infection harmed by
CCBs has been identified, the molecular basis by
which CCBs block these viruses is unknown. It
may represent the intricate regulation and effi-
ciency of intracellular Ca2? ions, which are
involved in various cellular processes, including
intracellular membrane fusion, endocytosis,
and transcription, by regulating the features of
Ca2?-dependent cellular proteins.

Several investigations have shown that
nifedipine can significantly reduce SFTSV

Infect Dis Ther



infection. The US Food and Drug Administra-
tion (FDA)-approved drug library was searched,
and it was discovered that benidipine
hydrochloride and nifedipine suppressed SFTSV
replication in vitro [39]. A retrospective clinical
analysis on a cohort of 2087 patients with SFTS
revealed that nifedipine treatment improved
virus clearance, relieved severe symptoms, and
significantly decreased the mortality rate of
patients with SFTS by more than fivefold. Thus,
CCBs are strong contenders for broad-spectrum
antiviral therapies.

Caffeic Acid

Caffeic acid (CA) and its derivatives are abun-
dant in nature and widely used in several types
of biologically active molecules [40]. They are
natural active ingredients with broad applica-
tion prospects. The structures of CA and its
derivatives may be modified by adding or
replacing different groups and converting them
into other esters, amides, and polymer deriva-
tives with diverse biological activities.

CA, chemical name 3,4-dihydroxycinnamic
acid, belongs to the group of phenolic com-
pounds, which have a high content in fruits and
vegetables. CA has been proven to have
numerous beneficial effects in vitro and in vivo,
including anti-inflammatory, antiproliferative,
anxiolytic, neuroprotective, antimicrobial,
immunomodulatory, and antioxidant activities
[41–43]. The o-dihydroxybenzene backbone of
3,4-dihydroxybenzoic acid, 3,4-dihydrox-
yphenylacetic acid, methyl CA, and CA phe-
nethyl ester has been examined for anti-SFTSV
properties. In our current investigation, all
suppressed SFTSV propagation in a dose-de-
pendent manner [42, 43]. The o-dihydroxyben-
zene backbone of quercetin and catechin
reduced SFTSV infection at the virus attachment
stage. CA had the greatest selectivity index (SI)
value among the o-dihydroxybenzene-based
compounds examined, with varying CC50

and IC50 values.

Quinoline Analogues

Amodiaquine
Amodiaquine (AQ) is a 4-aminoquinoline anti-
malarial similar to chloroquine and is used
extensively to treat and prevent malar-
ia. Amodiaquine is a drug that has been
approved for the treatment of malaria in clinics.
Simultaneously, it was active against various
human pathogens, including viruses such as
bunyaviruses, alphaviruses, coronaviruses, and
flaviviruses [44, 45].

Baba et al. demonstrated that the anti-
malarial drug amodiaquine is a potent inhibitor
of SFTSV proliferation [46]. Amodiaquine’s anti-
SFTSV activity was nearly identical to that of
favipiravir. All derivatives exhibited anti-SFTSV
action when the chlorine of amodiaquine was
substituted by another halogen, such as iodine,
bromine, or fluorine.

Chloroquine/Hydroxychloroquine
Chloroquine and hydroxychloroquine are also
quinoline analogues that are primarily used to
treat malaria. However, their application range
has gradually expanded to the treatment of
serious infectious diseases, rheumatic immune
diseases, tumors, etc. owing to continuous
research on the drugs’ mechanism of action
[47]. In-depth study results show that chloro-
quine and hydroxychloroquine have antiviral
effects against coronavirus [48], influenza virus,
and CCHF [49], and they have significant clin-
ical efficacy in treating rheumatoid diseases
such as systemic lupus erythematosus and
rheumatoid arthritis. The main adverse reaction
of hydroxychloroquine is eye damage, espe-
cially retinopathy. Patients treated with this
drug should undergo regular eye examinations.

Statins

Statins reversibly block 3-hydroxy-3-methyl-
glutaryl-CoA (HMG-CoA) reductase, a rate-lim-
iting enzyme in cholesterol production. The
FDA has approved statins for lowering choles-
terol levels and preventing primary and sec-
ondary cardiovascular disorders. Statins block a
variety of biological mechanisms, including
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cholesterol formation. Cholesterol is involved
in the reproduction cycle of many viruses, par-
ticularly members of the Flaviviridae family
[50]. Lovastatin has been shown to decrease
dengue virus (DENV) multiplication in vitro
across numerous cell types. It has been
demonstrated that it acts in the late phases of
the DENV replication cycle (maturation and
egress), reducing the development of infectious
viral progeny [51].

Urata et al. found that several chemical
compounds restraining fatty acid and choles-
terol synthesis (fenofibrate and lovastatin)
inhibited SFTSV replication and propagation
[52]. Thus, the efficacy of statins against SFTSV
infection needs to be further assessed clinically.

Plasma Exchange

Plasma exchange is a method to remove various
metabolic toxins and pathogenic factors by
blood purification under cardiopulmonary
bypass. Studies have shown that plasma
exchange can restore homeostasis of the inter-
nal environment and improve the coagulation
state of the body. Plasma exchange has been
used in the treatment of patients with severe
sepsis, H7N9, and Ebola virus infection [53]. In
a previous study, the symptoms of a critically ill
patient were not improved after plasma
exchange. Nevertheless, when ribavirin was
combined with plasma exchange, two patients
with quickly developing SFTS had clinical
improvements [54]. For patients with SFTS at
the MODS stage, a combination of plasma
exchange and ribavirin could be employed as a
viable salvage treatment.

A recent study in South Korea showed that
because the serum viral load of patients with
SFTS decreased significantly and the clinical and
laboratory parameters improved rapidly after
therapeutic plasma exchange (TPE), the authors
believed that TPE may help alleviate the dete-
rioration of patients with rapidly progressive
SFTS [55]. However, in one case report, the
patient’s viral load did not decrease after plasma
exchange [56]. The aforementioned studies of
TPE are limited as they only show a relatively
small number of clinical samples without strict

comparative control. Physicians still need to
observe the characteristic clinical manifesta-
tions of the patients and to use TPE with
caution.

Additionally, we also need to understand the
side effects of TPE. In the process of plasma
exchange, a small portion of blood will circulate
in vitro, and repeated entry into the human
body will greatly impact cardiopulmonary
function. Secondly, the use of anticoagulants in
the replacement process leads to the loss of
some coagulation factors, which affects the
coagulation function of patients. In severely ill
and critically ill patients, plasma exchange is
usually used in the early and middle stages of
cytokine storms. At the same time, some of
these patients have multiple organ injuries.
Therefore, the correct selection of appropriate
patients for plasma exchange requires the joint
judgment of clinicians in combination with
clinical indications and laboratory and imaging
data.

Targeted Therapy Strategy

Arginine
In 2018, researchers first revealed the disorder of
arginine metabolism caused by SFTSV infection
by the metabonomics method. They then found
that the decrease of platelet number and
T lymphocyte dysfunction is related to the
abnormality of arginine metabolism [57]. That
clinical trial proved that arginine supplemen-
tation can help patients recover faster. The
researchers explored the molecular process of
the disease from the perspective of metabolism
and immunology, so as to provide a theoretical
basis for the unique treatment of the disease.
Firstly, 242 clinical cases were analyzed through
metabonomics. It was found that the metabo-
lism of the cases infected with SFTSV changed
significantly. Subsequent pathway enrichment
analysis of differential metabolites showed that
the change of the arginine metabolic pathway
was the most significant, and arginine was sig-
nificantly downregulated in SFTSV-infected
cases. The subsequent results showed that when
arginine was downregulated, platelet nitric
oxide (Plt-NO) content decreased, and the
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degree of platelet activation increased, resulting
in platelet overactivation and apoptosis. These
findings imply that hypoargininemia may be a
contributing factor in coagulation
complications.

Antibody Therapy
MAb 4–5 is a newly identified human neutral-
izing antibody that recognizes a substantially
cross-reactive, surface-exposed epitope on the
SFTSV Gn glycoprotein’s N-terminal region [58].
MAb 4–5 binds to the SFTSV Gn glycoprotein’s
domain III. MAb 4–5’s neutralizing effect has
been demonstrated only in vitro, and its effi-
cacy in vivo remains unknown. Ab10 is a
monoclonal antibody that has shown thera-
peutic effects in a mice model of SFTSV infec-
tion [59]. The neutralizing efficacy of Ab10, on
the other hand, was only examined in Vero cells
using the Gangwon/Korea/2012 strain.

The extracellular domain of SFTSV Gn (sGn)
expressed in mammalian cells immunized a
camel. The immunized camel’s peripheral blood
mononuclear cells (PBMCs) were used to create
a variable heavy chain domain (VHH) antibody
phage library. After multiple rounds of enrich-
ment against sGn, 23 nanobodies with potent
neutralizing activities were identified SNB02
(VHH-huFc antibody, named SNB), a high-
affinity antibody with a human Fc1, potently
neutralized SFTSV in vitro [60].

Ab-based therapies will likely continue to
make incremental advances in the repertoire of
anti-infective strategies in the near future.

Chinese Medicine

According to the epidemic and clinical charac-
teristics of SFTS, the disease belongs to the tra-
ditional Chinese medicine (TCM) category of
‘‘spring-warm syndrome,’’ ‘‘damp-warm syn-
drome,’’ or ‘‘summer-warm syndrome.’’ There
are more than ten TCMs suggested to prevent
and treat SFTS, according to an expert agree-
ment on diagnosis and treatment of SFTS using
TCM and Western medicine in China: Sheng-
mai injection, Shenfu injection, Qingkailing
injection, Xuebijing injection, Xiyanping
injection, Reducing injection, Lanqin oral

liquid, and Lianhua Qingwen capsule are
among these TCMs. Lianhua Qingwen capsule
contains 13 kinds of Chinese herbal medicine
[61] and has the clinical indications of clearing
heat, dispersing lungs, and detoxifying. Sterculia
lychnophora, Phellodendri Chinensis cordex, Gar-
deniae fructus, Scutellariae radix, and Isatidis radix
are all ingredients in oral liquid, a Chinese
patent medicine. It is well known for its phar-
macological effect on upper respiratory tract
infections and its ability to reduce pharyngeal
edema [62]. Because of its various effects on
neutralization of cytotoxins, anticoagulation,
microcirculation improvement, immunoregu-
lation, and cytokine reduction, Xuebijing
injection, a five-herbal injection medicine with
a clinical indication of dissolving stasis and
detoxifying, was certified to treat MODS, SIRS,
coagulopathy, and sepsis [63].

Three Chinese injection treatments have
heart-protective effects: Shenmai injection,
Shengmai injection, and Shenfu injection [64].
Nevertheless, few studies have been published
on Chinese medicine products in the treatment
of SFTS, and even fewer are high-quality inves-
tigations. The therapeutic benefits of TCMs
must be confirmed in more prospective, rigor-
ous population investigations. Their antiviral
mechanism has to be elucidated more
thoroughly.

In the face of this new infectious disease with
acute onset, serious condition, and multiple
syndromes, it is difficult to achieve a perfect
treatment outcome by adopting any single
treatment mode between TCM and Western
medicine. Therefore, it is particularly necessary
to exploit the respective advantages of TCM and
Western medicine, organically combine disease
differentiation and discrimination, and learn
from each other to complement each other.

Other Reports in the Literature

It is reported that mycophenolate mofetil,
methotrexate, loperamide, and bleomycin may
inhibit SFTSV RNA synthesis [65], and hex-
achlorophene interfered with SFTSV entry and
virus-induced cell fusion [66]. As the first clini-
cally approved proteasome inhibitor,
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bortezomib can inhibit SFTSV replication by
affecting the IFN system and apoptosis path-
ways [67]. In addition, it was found that tilor-
one had positive anti-SFT activity [68]. Further
verification revealed that tilorone could inhibit
SFTSV infection by activating a natural immune

response in vitro and in vivo and showed a good
preventive effect on SFTSV infection (Table 2).

Table 2 Other options for treating SFTS

Drug/treatment Author Year Mechanism of action Study design

Clofarabine Yamada et al.

[65]

2021 Ribonucleotide reductase (RNR)

inhibitor

Established of an RNA polymerase I-

based minigenome assay (MGA) for

SFTSV

Mycophenolate

mofetil

(MPM)

Yamada et al.

[65]

2021 An immunosuppressant, involved in

the cellular nucleotide synthesis

pathway

Established of an RNA polymerase I-

based MGA for SFTSV

Methotrexate

hydrate

(MTX)

Yamada et al.

[65]

2021 An FDA-approved folic acid

antagonist and potent anti-

inflammatory agent, inhibits

dihydrofolate reductase (DHFR)

Established of an RNA polymerase I-

based MGA for SFTSV

Bleomycin (BLM Yamada et al.

[65]

2021 Causes single- and double-stranded

DNA breaks and initiates cleavage

events on RNA and DNA

molecules, interrupting the cell cycle

Established of an RNA polymerase I-

based MGA for SFTSV

Hexachlorophene Yuan et al.

[66]

2019 Molecular docking analysis predicted

that the binding of hexachlorophene

with the hydrophobic pocket

between domain I and domain III

of the SFTSV Gc glycoprotein was

highly stable

Established a two-tier drug screening

platform

Bortezomib Liu et al. [67] 2019 Bortezomib could reverse the SFTSV-

encoded non-structural protein

(NS)-mediated degradation of

retinoic acid-inducible gene-1 (RIG-

I), thereby antagonizing the

inhibitory effect of NSs on

interferons and blocking virus

replication

The antiviral efficacy of PS-341

against SFTSV infection was tested

in human embryonic kidney

HEK293T (293T) cells

Tilorone Yang et al.

[68]

2022 Tilorone exerted an in vivo protective

effect against SFTSV challenge

through the regulation of the innate

immunity

A Huh7-based cytopathic effect

(CPE) model was applied to screen

the anti-SFTSV activity of 2572

approved drugs. Tilorone was

selected for further study
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DISCUSSION

The suggested therapy options are based on the
most recent SFTSV study findings. The broad-
spectrum antivirals have the potential to be the
first line of defense to prevent the deterioration
of the disease. Among them, the most promis-
ing treatment is fapiravir. Fapiravir has potent
in vitro activity against SFTSV and is currently
undergoing randomized clinical trials. We
believe that therapeutic medicines that directly
target SFTSV will be the most successful among
those alternatives. Future prospects of the
antiviral method could depend mainly on the
development of targeted therapies like mono-
clonal antibodies and prevention through vac-
cination. Strong preclinical and clinical studies
are also required to determine a safe and effec-
tive treatment for SFTS.

Limitations

This article presents a current overview of SFTS
antiviral therapy and further explores the future
research direction of therapies. There are also
some limitations. First, the literature was lim-
ited to studies published in Chinese and Eng-
lish. Second, the dose and duration of therapy
were not standardized in the included studies.
Third, only a few therapies have been studied
through clinical trials.

CONCLUSION

At present, no standard and effective etiotropic
treatment for SFTS is available, and further
studies for effective pharmacotherapies and
vaccines are necessary.
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