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Infection with severe fever with thrombocytopenia syn-
drome (Bandavirus dabieense) virus poses a substan-
tial public health threat because of its high mortality rates
and severe complications. The virus is prevalent in Asia,
although data from Thailand are scarce. Our study con-
firmed the virus in 1.6% of acute febrile iliness patients and
specific antibodies in 3% of archived samples since 2015
in Thailand. Nationwide zoonotic surveillance identified

Severe fever with thrombocytopenia syndrome
virus (SFTSV) is a virulent virus with a triple-
segmented, negative-sense, single-stranded RNA
genome. Taxonomically Bandavirus dabieense, the
virus belongs to the genus Bandavirus, family Phe-
nuiviridae. SFTSV poses a substantial public health
challenge because of the lack of a vaccine or effec-
tive therapies and high mortality rates in previously
healthy persons (1-3). First discovered in China in
2009 (4), SFTSV has since been reported in China,
South Korea, and Japan and more recently in Viet-
nam, Myanmar, Pakistan, Taiwan, and Thailand (5-
12). The virus is classified into genotypes A-F, each
having distinct geographic variations in virulence
and pathogenicity (13-15).

the virus in 8 rodent species and 4 chigger genera. Our
findings underscore the importance of raising awareness
among healthcare providers and the general public about
the symptoms, risks, and prevention strategies associated
with severe fever with thrombocytopenia syndrome virus in-
fection. Ongoing surveillance of the virus in human and ani-
mal populations is essential for monitoring its prevalence,
distribution, and potential for emergence.

SFTSV is predominantly transmitted through tick
bites, specifically by the Asian longhorned tick Hae-
maphysalis longicornis, known for its wide host range,
vector competency for various pathogens, and exten-
sive geographic distribution (16). Additional compe-
tent vectors include Haemaphysalis flava (17), Ixodes si-
nensis (18), and >8 other implicated tick species (19,20).
Tick-bite prevention is considered the primary means
of preventing SFTSV infection. Evidence also impli-
cates mites in SFTSV transmission, particularly those
in the family Trombiculidae, including Leptotrombidium
scutellare and Leptotrombidium deliense, and family
Laelapidae, including Laelaps echidninus (21,22).

Human-to-human transmission of SFTSV occurs
through direct contact with infected blood or bodily
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fluids (23). Animal-to-human transmission is oc-
casionally reported though contact with ill animals
(12,24). The role of wild and domesticated animals
has garnered considerable interest because of their
potential involvement as pathogen reservoirs. In ad-
dition, the presence of viral RNA or specific antibod-
ies has been confirmed in 10 domestic (20,25-27) and
>10 wild animal species (28-30). This broad host and
vector involvement underlines the complex epidemi-
ology of SFTSV, posing major challenges in develop-
ing targeted public health strategies and mitigating
the effect of this virus. Among vertebrate reservoirs
of concern, rodents receive considerable attention be-
cause of their close proximity to humans.

Although SFTSV in Thailand was documented
in 2020 (12), evidence suggests that the presence of
SFTSV dates back to 2019 (31). Subsequent analysis of
patients clinically suspected of having viral infection
confirmed the presence of SFTSV genome segments
belonging to genotype B (32). One study in Thailand
investigated dogs as amplifying hosts, and the nu-
cleotide sequence of SFTSV found in 1 dog appears
closely related to genotype B or J3 (33). Although evi-
dence from human and animal studies indicates the
presence of SFTSV in multiple provinces of Thailand,
primarily in Bangkok and its neighboring regions
(Figure 1), the understanding of its distribution and
potential hotspots remains incomplete. Comprehen-
sive surveillance, particularly from regions with ex-
tensive farming or agricultural activities, where these
habitats could serve as zoogeographic transmission
points and disease hotspots, is imperative to guide ef-
fective prevention and control strategies.

The Study

To better understand the epidemiologic effect of
SFTSV in Thailand, our study evaluated the preva-
lence of SFTSV RNA and specific antibodies in serum
samples from 2,425 patients with undifferentiated
acute febrile illness (AFI). The patients were admit-
ted to Chum Phae Hospital in Khon Kaen Province,
northeastern Thailand, during 2015-2021. We per-
formed RNA detection by using quantitative reverse
transcription PCR (qRT-PCR) targeting the partial
nonstructural (NS) protein-encoding gene of the
small segment (Appendix, https://wwwnc.cdc.gov/
EID/article/30/14/24-0163-Appl.pdf). We subse-
quently screened all SFTSV RNA-positive samples
for other vectorborne pathogens endemic in South-
east Asia, including dengue, chikungunya, and Zika
virus, by using the ZDC Multiplex RT-PCR Assay Kit
(Bio-Rad, https://www.bio-rad.com) and bacterial
pathogens, including Rickettsia and Orientia spp., by
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following a previously described protocol (34). We
verified all qRT-PCR products for the expected size
and subjected them to nucleotide sequencing by us-
ing the barcode-tagged sequencing method (Bionics,
https:/ /www .bionicsro.co.kr). We conducted phylo-
genetic analysis by using MEGA version 11 (https://
www.megasoftware.net). The resulting nucleotide
sequences of SFTSV amplified from the samples have
been deposited into the GenBank database (accession
nos. PP782658-61).

We detected SFTSV RNA in 38 of 2,425 AFI pa-
tients, resulting in a positivity rate of 1.6%. The me-
dian age of SFTSV RNA-positive patients was 47.2
years (15.9-86.7 years) (first-third interquartile range
[IQR, ,] 29-64 years). A total of 36.8% of the patients
had agriculture-related occupations; male:female
ratio was 1.4:1.0 (Table 1). The SFTSV RNA-posi-
tive cases did not exhibit a discernible seasonal pat-
tern. We observed no co-positivity between SFTSV
and other pathogens. SFTSV RNA-positive patients
often visited the hospital with fever (38.0°C [range
36.1°C-40.3°C]); 20.5% experienced headaches, and
12.8% reported dizziness. We observed thrombocyto-
penia and variations in hemoconcentration in 3 cases
(Appendix Figure 1). Of note, all patients recovered
without severe complications. We successfully ob-
tained only 2 nucleotide sequences from SFTSV RNA-
positive patients, both of which demonstrated a close
genetic relationship to genotype D. The strains shared
99.1% nucleotide similarity to strain LN2012-41 (Gen-
Bank accession no. KF887433) previously identified in
a patient in China in 2012 (Figure 2).

We used an indirect ELISA specific for nucleo-
protein (NP) of SFISV to detect SFTSV IgM and
SFTSV IgG in all 2,425 serum samples of AFI pa-
tients, according to manufacturer instructions (Bore
Da Biotech, http:/ /boreda.com). The average optical
density at 450 nm (OD,, ) of the positive controls pro-
vided by the kit was 0.233 for SFTSV IgM and 0.172
for SFTSV IgG. We considered samples with OD,,
values exceeding those cutoffs to be seropositive (Ap-
pendix Figure 2). Serologic analysis revealed that 16
patients (0.7%) were seropositive for SFTSV IgM and
54 patients (2.2%) were seropositive for SFTSV IgG; 3
patients (0.1%) had detectable levels of both antibod-
ies (Appendix Figure 2). Those findings resulted in
an overall seropositive rate of 3% among the study
population (Table 1). The median age of SFTSV IgM-
seropositive patients was 63.8 years (IQR, ,20.6-68.1
years) and for SFTSV IgG-seropositive patients was
14 years (IQR, , 8.4-51.5 years). We observed no co-
positive results between ELISA and qRT-PCR in the
tested samples.
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We evaluated the practicality of the paper-
based lateral flow immunochromatography rapid
test (SFTSV RDT; Bore Da Biotech) for potential use
in prescreening of the viral NP at the point-of-care.
Of the 38 SFTSV RNA-positive serum samples, 33
samples had sufficient quantities and were included
in the analysis. The SFTSV RDT accurately detected
the viral NP when the samples had a qRT-PCR cycle
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threshold of <37 or an average of 2.72 x 10* copies/
mL serum observed in our study, demonstrating a
positive concordance rate of 89.5% between both as-
says. Control tests with serum from healthy donors
and patient serum samples previously confirmed
positive for dengue virus 1-4, chikungunya virus,
Rickettsia typhi, or Orientia tsutsugamushi showed
no cross-reactivity. The overall agreement between
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Figure 1. Geospatial clustering of SFTSV, Thailand, 2015-2021. Blue areas on the map represent the surveillance locations in this study.
Icons indicate the types of host species and chiggers that tested positive for SFTSV. Data were consolidated to include previous reports
of locations where SFTSV-positive patients and dogs were identified, aligning with the current locations of positive samples. Clusters
were determined using the K-means clustering method. Primary clusters, highlighted in red, denote regions with a high overall prevalence
of SFTSV across all hosts or are considered high-risk areas. Secondary clusters, highlighted in yellow, indicate areas with potential
transmission dynamics, particularly involving animal hosts. SFTSV, severe fever with thrombocytopenia syndrome virus.
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Table 1. Demographic disparities in acute febrile illness patients with SFTSV RNA—positive and specific antibodies—positive samples,

Thailand, 2015-2021*

SFTSV positive
Variable Total no. (%) No. (%) qRT-PCR positive No. (%) ELISA positive
Sex
F 1,113 (45.9) 10 (26.3) 24 (32.9)
M 1,105 (45.6) 23 (60.5) 17 (23.3)
No information 207 (8.5) 5(13.2) 32 (43.8)
Age range, y
>15 1,474 (60.8) 0 0
0-30 584 (24.1) 8(21.1) 20 (27.4)
31-40 34 (1.4) 7(18.4) 3(4.1)
41-50 36 (1.5) 1(2.6) 3(4.1)
51-60 38 (1.6) 4 (10.5) 3(4.1)
61-70 20 (0.8) 5(13.2) 7 (9.6)
>70 32(1.3) 6 (15.8) 5(6.8)
No information 207 (8.5) 7 (18.4) 32 (43.8)
Year
2015 252 (10.4) 2(5.3) 0
2016 99 (4.1) 1(2.6) 0
2017 260 (10.7) 0 0
2018 203 (8.4) 2(5.3) 15 (20.5)
2019 680 (28) 15 (39.5) 24 (32.9)
2020 486 (20) 1(2.6) 2(2.7)
2021 238 (9.8) 11 (28.9) 0
No information 207 (8.5) 6 (15.8) 32 (43.8)
Month
January 150 (6.2) 2(5.3) 1(1.4)
February 154 (6.4) 8(21.1) 0
March 196 (8.1) 6 (15.8) 0
April 131 (5.4) 0 2(2.7)
May 100 (4.1) 0 6 (8.2)
June 160 (6.6) 11 (28.9) 6 (8.2)
July 313 (12.9) 0 9(12.3)
August 370 (15.3) 1(2.6) 6 (8.2)
September 183 (7.5) 1(2.6) 1(1.4)
October 186 (7.7) 0 5(6.8)
November 168 (6.9) 2(5.3) 4 (5.5)
December 107 (4.4) 1(2.6) 1(1.4)
No information 207 (8.5) 6 (15.8) 32 (43.8)
Season
Hot, Mar—May 427 (17.6) 6 (15.8) 27 (37)
Rainy, Jun—Oct 1212 (50) 13 (34.2) 6 (8.2)
Winter, Nov—Feb 579 (23.9) 13 (34.2) 8 (11)
No information 207 (8.5) 6 (15.8) 32 (43.8)
Total 2,425 38 (1.6) 73 (3)

*gqRT-PCR, quantitative reverse transcription PCR; SFTSV, severe fever with thrombocytopenia syndrome virus.

SFTSV RDT and qRT-PCR was substantial, having a k
value of 0.732, which validated its effectiveness (Ap-
pendix Table 3).

To investigate the role of rodents and chiggers
in SFTSV transmission, we analyzed a total of 2,052
tissue samples from 1,019 wild rodents, represent-
ing 15 species across 7 genera and 4 families, by us-
ing qRT-PCR targeting the NS gene. We collected the
samples during 2019-2023 as part of the rodentborne
and ectoparasiteborne disease risk assessment pro-
gram in Thailand (Appendix). Eleven rodents from 8
species were positive for SFTSV RNA, indicating an
overall positivity rate of 1.1%. We collected the RNA-
positive samples during 2019-2023 (Appendix Table
1) in Nakhon Sawan, Chanthaburi, Sa Kaeo, and
Khon Kaen Provinces, and the positive rodent species

S114 Emerging Infectious Diseases « www.cdc.gov/eid *

included Mus caroli (Ryukyu mouse), Menetes berd-
morei (Berdmore’s squirrel), Rattus norvegicus (Nor-
way rat), Berylmys berdmorei (small white-toothed rat),
Rattus exulans (Polynesian rat), Bandicota indica (great-
er bandicoot rat), Bandicota savilei (Savile’s bandicoot
rat), and Rattus tanezumi complex (Asian house rat)
(Table 2). Of the 1,019 rodents analyzed, we observed
the highest SFTSV RNA prevalence in lungs (0.4% [4
rodents]) and spleen (0.4% [4 rodents]), followed by
kidneys (0.3% [3 rodents]). Phylogenetic analysis of
the partial sequence of the NS gene obtained from 2
rodents indicated a close relationship to genotype D,
sharing 97.3% and 99.1% nucleotide similarity to the
strain LN2012-41 from China and being nearly iden-
tical to SFTSV sequences obtained from AFI patients
(Figure 2). The high genetic similarity observed across
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different locations and periods suggests a potential
widespread distribution of SFTSV in Thailand. How-
ever, this observation might also be influenced by the
limitation of using only 124-bp nucleotide sequences

SFTSV, Thailand

for phylogenetic analysis. To ensure the validity of
our findings and to rule out the possibility of cross-
contamination, we performed nucleic acid extraction
of samples and qRT-PCR in 2 separate laboratories
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Figure 2. Phylogenetic analysis of the partial sequences of nonstructural protein—encoding gene in the small segment of severe

fever with thrombocytopenia syndrome virus identified in Thailand, 2015-2021 and other countries. Black circles indicate nucleotide
sequences identified in this study; black triangle indicates nucleotide sequence of the positive control originated from SFTSV patients in
South Korea. The sequences are described by GenBank accession numbers/strain names/hosts/3-letter country code. Bootstrap values
of nodes, based on 1,000 bootstrapping replicates, associated with the definition of genotypes are indicated in the principal nodes. Scale
bar indicates phylogenetic distance of 0.05 nucleotide substitutions per site.
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Table 2. Positivity rates of SFTSV RNA detected in wild rodents, Thailand, 2015-2021*

SFTSV RNA—positive, by tissue

Family Species No. (%) positive Lung Liver Spleen  Average RNA level, copies/mL
Muridae Rattus tanezumi rat 1/559 (0.2) - 1 - 4.07 x 10*
R. exulans rat 1/98 (1) - - 1 3.05 x 10°
R. novegicus rat 1/16 (6.3) 1 - - 5.73 x 10°
Mus cervicolor mouse 0/6 - - - -
M. caroli mouse 1/7 (14.3) 1 - - 4.03 x 10°
Bandicota indica rat 2/113 (1.8) 1 1 - 4.89 x 10°
B. savileii rat 2/121 (1.7) - 2 - 1.01 x 10*
Maxomys surifer rat 0/23 - - -
Niviventer fulvescens rat 0/5 - - - -
Berylmys berdmorei rat 1/23 (4.3) - - 1 1.71 x 10*
B. bowersi rat 0/1 - - - -
Chiromyscus chiropus rat oM - - - -
Tupaiidae Tupaia belangeri shrew 0/19 - - - -
T. glis shrew 0/9 - - - -
Sciuridae Menetes berdmorei squirrel 2/19 (10.5) 1 - 1 4.06 x 10°
3 families 15 species 11/11,019 (1.1) 4 4 3

*SFTSV, severe fever with thrombocytopenia syndrome virus; —, negative result.

by using different stocks of samples and reagents for
confirmation. In addition, we prepared the positive
control for the assay by using virus culture stock from
an SFTSV RNA-positive case in South Korea that dis-
played a genetic distance from our positive samples.

From the analysis of 573 individual chiggers re-
trieved from 155 wild rodents, we detected SFTSV
RNA in 8 chiggers (1.4%), which had an average
SFTSV RNA level of 240 x 10* copies/chigger
(range 5.80 x 10°-70 x 10* copies/chigger) (Appen-
dix Table 2). We retrieved the SFTSV RNA-positive
chiggers from 6 rodents from Sa Kaeo, Chantha-
buri, Lopburi, Rayong, and Trat provinces. Phy-
logenetic analysis of cytochrome oxidase subunit
I gene sequences confirmed the correct genus as-
signment for SFTSV RNA-positive chiggers and
revealed close relatedness to Gahrliepia (walchia) (4
samples), Blankaartia acuscutellaris (1 sample), and
Schoengastia kanhaensis mites (1 sample) (Appendix
Figure 3). Two SFTSV RNA-positive chiggers from
the genus Leptotrombidium had insufficient sample
quantities for further analysis. In addition, 4 of 8
SFTSV RNA-positive chiggers showed co-positivi-
ty for unidentified Rickettsia, but none tested posi-
tive for O. tsutsugamushi.

Discussion

Our study confirmed the presence of SFTSV RNA in
AFI patients, wild rodents, and chiggers across mul-
tiple locations in Thailand and identified a notable
seroprevalence of SFTSV-specific antibodies among
AFI patients, highlighting a substantial yet underrec-
ognized prevalence of SFTSV. The analysis of sam-
ples spanning multiple years, including the detection
of SFTSV RNA in AFI patients in 2015, suggests that
SFTSV has been circulating in Thailand since 2015,
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which predates the SFTSV detections reported in
other Southeast Asia countries, including Vietnam
in 2017 (35), Thailand in 2019 (12,31) and Myanmar
during 2018-2019 (11). Our findings provide addi-
tional evidence of the existence of SFTSV genotype
D, indicating that >2 genotypes have been identified
recently in Thailand. Positive cases in patients and
animals have been identified across several prov-
inces in multiple regions, including Chachoengsao,
Samutprakan, and Chonburi Provinces in the cen-
tral region; Nakhon Sawan Province in the northern
region; Chanthaburi, Sa Kaeo, Prachinburi, Rayong,
and Chonburi Provinces in the eastern region; and
Khon Kaen Province in the northeastern region (Fig-
ure 1) (31-33). This extensive distribution of the virus
signifies a widespread and longstanding effect, neces-
sitating ongoing surveillance and enhanced diagnos-
tic measures to fully comprehend the disease ecology
and transmission dynamics and to manage public
health interventions effectively.

We observed that the prevalence of SFTSV RNA
in wild rodents in our study was similar to the rate
reported in China, where 0.7% of rodents tested posi-
tive. The species in China included Apodemus agrarius
(striped field mouse), Crocidura lasiura (Ussuri white-
toothed shrew), R. norvegicus (brown rat), and Mus
musculus (house mouse) (22). A subsequent study
from the same authors reported a higher prevalence
of 32.3% and positive species including A. agrarius
mice, Tscherskia triton (greater long-tailed hamster),
and M. musculus mice (14). The primary difference
between our study and previous studies lies in the
surveillance sites and periods. In our study, rodents
were captured from semirural areas near commu-
nities and were primarily collected during the dry
season in Thailand within a 2-3-month timeframe
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at selected sites. During this period, agricultural ac-
tivities in some locations are reduced, which could
potentially limit rodent abundance and their expo-
sure to a broader range of ectoparasites, including
ticks. To more accurately determine whether rodents
serve as reservoirs of SFTSV and better understand
the complex dynamics of SFTSV transmission, com-
prehensive surveillance studies involving collection
of multiple rodent species across diverse geographic
locations, seasons, and rodent species, coupled with
serologic analysis, are crucial. Incorporating factors
such as habitat diversity, agricultural practices, and
climatic conditions into future research will also con-
tribute to a comprehensive understanding of the eco-
logic niche of SFTSV.

Of note, we detected SFTSV RNA in chiggers
infesting rodents that tested negative for the virus.
This unexpected finding suggests a potential lack of
direct rodent-to-chigger transmission. Given that
chiggers feed on liquefied host skin tissue rather
than blood, accidental acquisition of the virus dur-
ing feeding appears less likely. Experimental studies
supporting this notion demonstrated that chiggers
feeding on O. tsutsugamushi-infected hosts failed to
transmit the pathogen to their offspring (36). Alter-
natively, chiggers may acquire the virus through co-
feeding with infected conspecifics and subsequently
transmit the virus transovarially to their offspring,
a phenomenon that has been successfully demon-
strated in establishing new lines of O. tsutsugamu-
shi-infected chiggers in previous research at our in-
stitute (37). Furthermore, reported co-positivity for
SFTSV and O. tsutsugamushi in patients from South
Korea and Myanmar (11,38,39) suggests a potential
epidemiologic intersection between these patho-
gens, possibly enabled by shared vector species or
overlapping habitats (40). The co-concurrence of
these infections complicates diagnosis and under-
scores the importance of integrated surveillance
systems to monitor these and potentially other co-
circulating pathogens.

In conclusion, although the role of chiggers in
SFTSV transmission remains unclear, the widespread
distribution and abundance of chiggers, especially in
the Asia-Pacific region, leads to frequent exposure to
chiggerborne pathogens. Our findings suggest that
the epidemiology of SFTSV may be more complex
than previously understood, involving several poten-
tial vectors, reservoir hosts, and interactions with oth-
er pathogens. This apparent complexity underscores
the need for comprehensive surveillance and research
to better understand and mitigate the risks associated
with this emerging infectious disease.

Emerging Infectious Diseases « www.cdc.gov/eid * Vol. 30, No. 14, Supplement to November 2024

SFTSV, Thailand

Acknowledgments

We extend our sincere gratitude to the medical personnel
and physicians at Chum Phae Hospital in Khon Kaen
Province and the Center of Excellence in Clinical Virology
at Chulalongkorn University in Bangkok for their
invaluable contributions in specimen collection,
processing, and data sharing. We are grateful for the
support from Wuttikon Rodhvamtook, Royal Thai Army-
Armed Forces Research Institute of Medical Sciences

in the surveillance in military installation in Lopburi
Province; Taweesak Monkanna; and Opas Thachin; as well
as local hunters and property owners for their assistance in
performing field-rodent sample collection.

This study was an integral part of the operational
entomological risk assessment conducted to support

military training exercise in the Indo-Pacific region supported
by the US Department of Defense Armed Forces Health
Surveillance Division Global Emerging Infections
Surveillance Program (proposal identification nos. P0085_21_
AF, P0092_22_AF, P0035_23_AF, and P0035_24_AF).

Material has been reviewed by the Walter Reed Army
Institute of Research. There is no objection to its
presentation or publication. The opinions or assertions
contained herein are the private views of the author, and are
not to be construed as official, or as reflecting true views of
the Department of the Army or the Department of Defense.
Research was conducted under an approved animal use
protocol in an Association for Assessment and
Accreditation of Laboratory Animal Care-accredited

facility in compliance with the Animal Welfare Act and
other federal statutes and regulations relating to animals
and experiments involving animals and adheres to
principles stated in the National Research Councils Guide
for the Care and Use of Laboratory Animals (41). The
investigators have adhered to the policies for protection of
human subjects as prescribed in Army Regulation 70-25 (42).

About the Author

Dr. Linsuwanon is chief of the Arthropod-Borne and
Zoonotic Diseases section at the Department of
Entomology, Walter Reed Army Institute of Research-
Armed Forces Research Institute of Medical Sciences. Her
primary research interest focuses on operational risk
assessment for ectoparasiteborne and rodentborne diseases.

References

1. WangX, Ren X, Ge Z, Cui S, Wang L, Chen Z, et al.
Clinical manifestations of death with severe fever and
thrombocytopenia syndrome: a meta-analysis and
systematic review. ] Med Virol. 2021;93:3960-8.
https:/ /doi.org/10.1002/jmv.26518

2. Choi S, Park SW, Bae IG, Kim SH, Ryu SY, Kim HA, et al.;
for Korea SFTS Clinical Network. Severe fever with

S117


http://www.cdc.gov/eid
https://doi.org/10.1002/jmv.26518

REP

10.

11.

12.

13.

14.

15.

16.

S118

ORTS FROM US DoD-GEIS PROGRAM

thrombocytopenia syndrome in South Korea, 2013-2015.
PLoS Negl Trop Dis. 2016;10:e0005264. https:/ /doi.org/
10.1371/journal.pntd.0005264

Kobayashi Y, Kato H, Yamagishi T, Shimada T, Matsui T,
Yoshikawa T, et al.; SFTS Epidemiological Research Group
Japan. Severe fever with thrombocytopenia syndrome,
Japan, 2013-2017. Emerg Infect Dis. 2020;26:692-9.

https:/ /doi.org/10.3201/eid2604.191011

Cai L, Zhang H, Gao LD, Hu SX, Xie LY, Zhan ZF, et al.
Identification of the first case of SFTSV infection in the
Hunan Province of China and epidemiological surveillance
in the locality. Ticks Tick Borne Dis. 2019;10:454-61.

https:/ /doi.org/10.1016/j.ttbdis.2018.11.011

Kurihara S, Satoh A, Yu F, Hayasaka D, Shimojima M,
Tashiro M, et al. The world first two cases of severe fever
with thrombocytopenia syndrome: an epidemiological
study in Nagasaki, Japan. ] Infect Chemother. 2016;22:461-5.
https:/ /doi.org/10.1016/j.jiac.2016.04.001

Park SW, Ryou J, Choi WY, Han MG, Lee W]. Epidemiological
and clinical features of severe fever with thrombocytopenia
syndrome during an outbreak in South Korea, 2013-2015.
Am ] Trop Med Hyg. 2016;95:1358-61. https:/ /doi.org/
10.4269/ ajtmh.16-0251

Tran XC, Yun Y, Van An L, Kim SH, Thao NTP, Man PKC,
et al. Endemic severe fever with thrombocytopenia
syndrome, Vietnam. Emerg Infect Dis. 2019;25:1029-31.
https:/ /doi.org/10.3201/eid2505.181463

Takahashi T, Maeda K, Suzuki T, Ishido A, Shigeoka T,
Tominaga T, et al. The first identification and retrospective
study of severe fever with thrombocytopenia syndrome in
Japan. ] Infect Dis. 2014;209:816-27. https:/ / doi.org/10.1093/
infdis/jit603

Chen S, Saqib M, Khan HS, Bai Y, Ashfaq UA, Mansoor MK,
et al. Risk of infection with arboviruses in a healthy
population in Pakistan based on seroprevalence. Virol Sin.
2024;39:369-77. https:/ / doi.org/10.1016/].virs.2024.04.001
Lin TL, Ou SC, Maeda K, Shimoda H, Chan JP, Tu WC,

et al. The first discovery of severe fever with
thrombocytopenia syndrome virus in Taiwan. Emerg
Microbes Infect. 2020;9:148-51. https:/ / doi.org/10.1080/
22221751.2019.1710436

Win AM, Nguyen YTH, Kim Y, Ha NY, Kang JG, Kim H,

et al. Genotypic heterogeneity of Orientia tsutsugamushi in
scrub typhus patients and thrombocytopenia syndrome
co-infection, Myanmar. Emerg Infect Dis. 2020;26:1878-81.
https:/ /doi.org/10.3201/eid2608.200135

Ongkittikul SW, Watanawong R, Rompho R. Severe fever
with thrombocytopenia syndrome virus: the first case report
in Thailand. Bangk Med ]. 2020;16:204-6. https:/ /doi.org/
10.31524/bkkmed;.2020.22.001

Yoshikawa T, Shimojima M, Fukushi S, Tani H, Fukuma A,
Taniguchi S, et al. Phylogenetic and geographic relationships
of severe fever with thrombocytopenia syndrome virus in
China, South Korea, and Japan. J Infect Dis. 2015;212:889-98.
https://doi.org/10.1093/infdis /jiv144

Lam TT, Liu W, Bowden TA, Cui N, Zhuang L, Liu K, et al.
Evolutionary and molecular analysis of the emergent severe
fever with thrombocytopenia syndrome virus. Epidemics.
2013;5:1-10. https:/ /doi.org/10.1016/].epidem.2012.09.002
Dai ZN, Peng XF, Li JC, Zhao ], Wu YX, Yang X, et al. Effect
of genomic variations in severe fever with thrombocytopenia
syndrome virus on the disease lethality. Emerg Microbes
Infect. 2022;11:1672-82. https:/ /doi.org/10.1080/
22221751.2022.2081617

Luo LM ZL, Wen HL, Zhang ZT, Liu JW, Fang LZ, Xue ZF,
et al. Haemaphysalis longicornis ticks as reservoir and vector

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

of severe fever with thrombocytopenia syndrome virus in
China. Emerg Infect Dis 2015;21:1770-65.

Fang LZ XX, Lei SC, Liu JW, Yu X]. Haemaphysalis flava ticks
as a competent vector of severe fever with thrombocytopenia
syndrome virus. Ticks Tick Borne Dis 2023;14:102100.

Hu YY, Zhuang L, Liu K, Sun Y, Dai K, Zhang XA, et al.
Role of three tick species in the maintenance and
transmission of severe fever with thrombocytopenia
syndrome virus. PLoS Negl Trop Dis. 2020;14:e0008368.
https:/ /doi.org/10.1371/journal. pntd.0008368

Luo LM, Zhao L, Wen HL, Zhang ZT, Liu JW, Fang LZ, et al.
Haemaphysalis longicornis ticks as reservoir and vector of
severe fever with thrombocytopenia syndrome virus in
China. Emerg Infect Dis. 2015;21:1770-6. https:/ /doi.org/
10.3201/e1d2110.150126

Wang JN, Li TQ, Liu QM, Wu YY, Luo MY, Gong ZY.
Vectors, hosts, and the possible risk factors associated with
severe fever with thrombocytopenia syndrome.

Can | Infect Dis Med Microbiol. 2021;2021:8518189.

https:/ /doi.org/10.1155/2021/8518189

Gu XL, Su WQ, Zhou CM, Fang LZ, Zhu K, Ma DQ, et al.
SFTSV infection in rodents and their ectoparasitic

chiggers. PLoS Negl Trop Dis. 2022;16:e0010698.

https:/ /doi.org/10.1371/journal. pntd.0010698

Wang QK, Ge HM, Hu JL, Zhang ZY, Wang YP, Jiao Y],

et al. Surveillance of vectors and host animals of severe
fever with thrombocytopenia syndrome virus in Donghai,
China in 2010-2011 [in Chinese]. Chin ] Vector Biol Control.
2013;4:313-6.

Fang X, Hu J, Peng Z, Dai Q, Liu W, Liang S, et al.
Epidemiological and clinical characteristics of severe fever
with thrombocytopenia syndrome bunyavirus human-to-
human transmission. PLoS Negl Trop Dis. 2021;15:e0009037.
https://doi.org/10.1371/journal.pntd.0009037

Yamanaka A, Kirino Y, Fujimoto S, Ueda N, Himeji D,
Miura M, et al. Direct transmission of severe fever with
thrombocytopenia syndrome virus from domestic cat to
veterinary personnel. Emerg Infect Dis. 2020,26:2994-8.
https://doi.org/10.3201/eid2612.191513

Niu G, Li ], Liang M, Jiang X, Jiang M, Yin H, et al.

Severe fever with thrombocytopenia syndrome virus among
domesticated animals, China. Emerg Infect Dis. 2013;19:756-
63. https:/ /doi.org/10.3201/eid1905.120245

Chen CL, Li P, Wang KF, Dai HL, Cheng YX, Yan X, et al.
Animals as amplification hosts in the spread of severe fever
with thrombocytopenia syndrome virus: a systematic review
and meta-analysis. Int ] Infect Dis 2019;79:77-84.

Kuan CY, Lin TL, Ou SC, Chuang ST, Chan JP, Maeda K,

et al. The first nationwide surveillance of severe fever with
thrombocytopenia syndrome in ruminants and wildlife in
Taiwan. Viruses. 2023;15:441. https:/ /doi.org/10.3390/
v15020441

Yun Y, Heo ST, Kim G, Hewson R, Kim H, Park D, et al.
Phylogenetic analysis of severe fever with thrombocytopenia
syndrome virus in South Korea and migratory bird

routes between China, South Korea, and Japan. Am J

Trop Med Hyg. 2015;93:468-74. https:/ / doi.org/10.4269/
ajtmh.15-0047

Oh SS, Chae ]B, Kang JG, Kim HC, Chong ST, Shin JH, et al.
Detection of severe fever with thrombocytopenia syndrome
virus from wild animals and Ixodidae ticks in the Republic
of Korea. Vector Borne Zoonotic Dis. 2016;16:408-14.

https:/ /doi.org/10.1089/vbz.2015.1848

Kaneko C, Mekata H, Umeki K, Sudaryatma PE, Irie T,
Yamada K, et al. Seroprevalence of severe fever with
thrombocytopenia syndrome virus in medium-sized

Emerging Infectious Diseases « www.cdc.gov/eid * Vol. 30, No. 14, Supplement to November 2024


http://www.cdc.gov/eid
https://doi.org/10.1371/journal.pntd.0005264
https://doi.org/10.1371/journal.pntd.0005264
https://doi.org/10.3201/eid2604.191011
https://doi.org/10.1016/j.ttbdis.2018.11.011
https://doi.org/10.1016/j.jiac.2016.04.001
https://doi.org/10.4269/ajtmh.16-0251
https://doi.org/10.4269/ajtmh.16-0251
https://doi.org/10.3201/eid2505.181463
https://doi.org/10.1093/infdis/jit603
https://doi.org/10.1093/infdis/jit603
https://doi.org/10.1016/j.virs.2024.04.001
https://doi.org/10.1080/22221751.2019.1710436
https://doi.org/10.1080/22221751.2019.1710436
https://doi.org/10.3201/eid2608.200135
https://doi.org/10.31524/bkkmedj.2020.22.001
https://doi.org/10.31524/bkkmedj.2020.22.001
https://doi.org/10.1093/infdis/jiv144
https://doi.org/10.1016/j.epidem.2012.09.002
https://doi.org/10.1080/22221751.2022.2081617
https://doi.org/10.1080/22221751.2022.2081617
https://doi.org/10.1371/journal.pntd.0008368
https://doi.org/10.3201/eid2110.150126
https://doi.org/10.3201/eid2110.150126
https://doi.org/10.1155/2021/8518189
https://doi.org/10.1371/journal.pntd.0010698
https://doi.org/10.1371/journal.pntd.0009037
https://doi.org/10.3201/eid2612.191513
https://doi.org/10.3201/eid1905.120245
https://doi.org/10.3390/v15020441
https://doi.org/10.3390/v15020441
https://doi.org/10.4269/ajtmh.15-0047
https://doi.org/10.4269/ajtmh.15-0047
https://doi.org/10.1089/vbz.2015.1848

wild mammals in Miyazaki, Japan. Ticks Tick Borne Dis.
2023;14:102115. https:/ /doi.org/10.1016/j.ttbdis.2022.102115

31. Rattanakomol P, Khongwichit S, Linsuwanon P, Lee KH,
Vongpunsawad S, Poovorawan Y. Severe fever with
thrombocytopenia syndrome virus infection, Thailand, 2019-
2020. Emerg Infect Dis. 2022;28:2572-4. https:/ /doi.org/
10.3201/eid2812.221183

32. Rattanakomol P, Khongwichit S, Chuchaona W, V
ongpunsawad S, Poovorawan Y. Severe fever with
thrombocytopenia syndrome virus genotype B in Thailand.
Arch Virol. 2023;168:271. https:/ /doi.org/10.1007/
s00705-023-05897-1

33. Ishijima K, Phichitraslip T, Naimon N, Ploypichai P,
Kriebkajon B, Chinarak T, et al. High seroprevalence of
severe fever with thrombocytopenia syndrome virus
infection among the dog population in Thailand. Viruses.
2023;15:2403. https:/ /doi.org/10.3390/v15122403

34. Jitvaropas R, Sawaswong V, Poovorawan Y, Auysawasdi N,
Vuthitanachot V, Wongwairot S, et al. Identification of
bacteria and viruses associated with patients with acute
febrile illness in Khon Kaen Province, Thailand. Viruses.
2024;16:630. https:/ /doi.org/10.3390/v16040630

35. Tran XC, Kim SH, Lee JE, Kim SH, Kang SY, Binh ND, et al.
Serological evidence of severe fever with thrombocytopenia
syndrome virus and IgM positivity were identified in
healthy residents in Vietnam. Viruses. 2022;14:2280.
https:/ /doi.org/10.3390/v14102280

36. Traub R, Wisseman CL Jr, Jones MR, O’Keefe J]. The
acquisition of Rickettsia tsutsugamushi by chiggers
(trombiculid mites) during the feeding process. Ann N'Y
Acad Sci. 1975;266:91-114. https:/ /doi.org/10.1111/
§.1749-6632.1975.tb35091.x

37. Frances SP, Watcharapichat P, Phulsuksombati D, Tanskul P.
Transmission of Orientia tsutsugamushi, the aetiological
agent for scrub typhus, to co-feeding mites. Parasitology.
2000;120:601-7. https:/ /doi.org/10.1017/50031182099005909

38. Chatterjee S, Kim CM, Kim DM, Seo JW, Kim DY, Yun NR,
et al. Coinfection with severe fever with thrombocytopenia
syndrome and scrub typhus in Korea. Open Forum Infect
Dis. 2023;10:0fad377. https:/ /doi.org/10.1093/ ofid / ofad377

39. Thi Hai Yen N, Kim C, Jeong S, Jeon K, Choi H, Ro HJ,
et al. Severe fever with thrombocytopenia syndrome virus
infection or mixed infection with scrub typhus in South
Korea in 2000-2003. Am ] Trop Med Hyg. 2019;101:1096-9.
https:/ /doi.org/10.4269/ ajtmh.19-0392

40. Miao D, Liu MJ, Wang YX, Ren X, Lu QB, Zhao GP, et al.
Epidemiology and ecology of severe fever with
thrombocytopenia syndrome in China, 2010-2018. Clin Infect
Dis. 2021;73:e3851-8. https:/ /doi.org/10.1093/cid/ ciaal561

41. National Research Council. Guide for the care and use of
laboratory animals. 8th edition. Washington: National
Academies Press; 2011 [cited 2024 May 31]. https:/ / grants.
nih.gov/grants/olaw/ guide-for-the-care-and-use-of-
laboratory-animals.pdf

42. US Department of the Army. Army regulation 70-25.
Research and development: use of volunteers as subjects
of research. Washington: Department of the Army; 1990
[cited 2024 May 31]. https:/ /armypubs.army.mil/epubs/
DR_pubs/DR_a/pdf/web/r70_25.pdf

SFTSV, Thailand

Address for correspondence: Piyada Linsuwanon, Walter Reed
Army Institute of Research-Armed Forces Research Institute of
Medical Sciences, Department of Entomology, 315/6 Rajavithi Rd,
Thung Phayathai, Patumwan, Bangkok 10400, Thailand; email:
piyadac.fsn@afrims.org

EID Podcast

Telework during
Epidemic
Respiratory Iliness

|

The COVID-19 pandemic has caused us
to reevaluate what “work” should look like.
Across the world, people have converted
closets to offices, kitchen tables to desks,
and curtains to videoconference back-
grounds. Many employees cannot help but
wonder if these changes will become a
new normal.

During outbreaks of influenza, corona-
viruses, and other respiratory diseases,
telework is a tool to promote social dis-
tancing and prevent the spread of disease.
As more people telework than ever before,
employers are considering the ramifica-
tions of remote work on employees’ use of
sick days, paid leave, and attendance.

In this EID podcast, Dr. Faruque Ahmed,
an epidemiologist at CDC, discusses the
economic impact of telework.

Visit our website to listen:
https://go.usa.gov/xfcmN

EMERGING
INFECTIOUS DISEASES

Emerging Infectious Diseases « www.cdc.gov/eid * Vol. 30, No. 14, Supplement to November 2024 S119


http://www.cdc.gov/eid
https://doi.org/10.1016/j.ttbdis.2022.102115
https://doi.org/10.3201/eid2812.221183
https://doi.org/10.3201/eid2812.221183
https://doi.org/10.1007/s00705-023-05897-1
https://doi.org/10.1007/s00705-023-05897-1
https://doi.org/10.3390/v15122403
https://doi.org/10.3390/v16040630
https://doi.org/10.3390/v14102280
https://doi.org/10.1111/j.1749-6632.1975.tb35091.x
https://doi.org/10.1111/j.1749-6632.1975.tb35091.x
https://doi.org/10.1017/S0031182099005909
https://doi.org/10.1093/ofid/ofad377
https://doi.org/10.4269/ajtmh.19-0392
https://doi.org/10.1093/cid/ciaa1561
https://grants.nih.gov/grants/olaw/guide-for-the-care-and-use-of-
https://grants.nih.gov/grants/olaw/guide-for-the-care-and-use-of-
https://armypubs.army.mil/epubs/DR_pubs/DR_a/pdf/web/r70_25.pdf
https://armypubs.army.mil/epubs/DR_pubs/DR_a/pdf/web/r70_25.pdf
mailto:piyadac.fsn@afrims.org
https://go.usa.gov/xfcmN

