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Abstract: Background: This study aimed to analyze the correlation between the cycle threshold
(Ct) values of severe fever with thrombocytopenia syndrome (SFTS) virus small (S) and middle (M)
segments and the SFTS viral load, aiming to estimate the initial viral load and predict prognosis
in the early clinical course. Method: A retrospective study was conducted with confirmed SFTS
patients at Jeju National University Hospital (2016–2022). Patients were categorized into non-fatal
and fatal groups. Results: This study included 49 patients with confirmed SFTS (non-fatal group,
n = 42; fatal group, n = 7). A significant negative correlation (−0.783) was observed between the log
SFTS viral load and Ct values (p < 0.001). This negative correlation was notably stronger in the fatal
group (correlation coefficient −0.940) than in the non-fatal group (correlation coefficient −0.345).
Conclusion: In this study, we established a correlation between SFTS viral load and Ct values for
estimating the initial viral load and early predicting prognosis. These results are expected to offer
valuable insights for SFTS patient treatment and prognosis prediction.

Keywords: severe fever with thrombocytopenia syndrome; Banyangvirus; tick-borne disease; cycle threshold

1. Introduction

Severe fever with thrombocytopenia syndrome (SFTS) is an emerging tick-borne
disease caused by the SFTS virus (SFTSV) belonging to the genus Banyangvirus, family
Phenuiviridae, and order Bunyavirales [1]. Despite being known for more than a decade,
there was no specific treatments for patients with SFTS leading to a mortality rate of
approximately 5–30% in East Asia [2,3]. Hence, the early identification of poor prognostic
factors associated with fatal clinical outcome is of paramount importance in clinical practice.
Previous studies reported that a high SFTS viral load in the blood in the acute clinical phase
was associated with high mortality [4,5]. Hence, early measurement of the SFTS viral
load is important for diagnosis and prognosis prediction. However, few studies have
been conducted on laboratory findings or tools that can indirectly predict SFTS viral load,
because quantitative analysis of the SFTS RNA viral load is difficult and time-consuming
to test in a general laboratory.

The genome of SFTSV comprises three negative single-stranded RNA segments: large
(L), medium (M), and short (S) [6]. The Jeju Research Institute of Public Health and Envi-
ronment uses real-time reverse transcription–polymerase chain reaction to confirm and
diagnose SFTS according to the guideline of the Korea Disease Control and Prevention
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Agency, i.e., by detecting the S and M segments of the SFTSV using PowerCheckTM SFTSV
Real-time PCR kit [7]. This method takes 4 h, and the results are reported on the same day
or next day in the Jeju Island area. Determining if there is a correlation between the SFTS
viral load and the cycle threshold (Ct) values of the S and M segments within a short period
may enable the estimation of the SFTS viral load and rapid prediction of disease severity
based on Ct values. This study aimed to analyze the relationship between Ct values and
SFTS viral load of the SFTSV to facilitate more efficient disease management.

2. Materials and Methods

This retrospective observational study was conducted in Jeju National University Hos-
pital, a single tertiary hospital in Jeju Island, Republic of Korea, between March 2016 and
December 2022. Patients with confirmed SFTS were divided into non-fatal (survival) and
fatal (death) groups. The demographic and clinical characteristics data were obtained from
the electronic medical records and included the patient demographics, presence of initial
symptoms (fever, chills, fatigue, headache, myalgia, dizziness, poor oral intake, nausea,
vomiting, abdominal pain, diarrhea, hemoptysis, and dyspnea), laboratory parameters, past
medical history, Charlson Comorbidity Index score (CCI), and multiple organ dysfunction
score (MODS) during hospitalization and after 72 h of treatment [8,9]. The inclusion criteria
are the following: patients whose blood samples were collected during the first visit to the
hospital; patients whose Ct values of the S and M segments of the SFTSV RNA and SFTS
viral load were assessed using a same day of serum sample. The Ct values of the S and
M segment gene of the SFTSV RNA were evaluated using the SFTSV real-time RT-PCR Kit
(PowerChek; Kogene Biotech, Seoul, Republic of Korea) at the Jeju Research Institute of Public
Health and Environment (Powercheck S-Ct value and M-Ct value, hereinafter referred to
S-segment and M-segment Ct value in the text). Analysis using the PowerChek kit was
performed on the Bio-Rad CFX96 system (Bio-Rad Laboratories Inc., Hercules, CA, USA) in a
total volume of 20 µL (15 µL of PCR mixture and 5 µL of template RNA), according to the
manufacturer’s instructions. Samples with a Ct value equal to or less than 38 were reported
as positive for SFTS viral-genome detection. The presence of SFTSV and its RNA copies were
evaluated using RT-PCR in the Department of Microbiology and Immunology, Jeju National
University College of Medicine, Jeju, Republic of Korea. Viral RNA was extracted from the
first acute-phase serum of a confirmed SFTS patient using a QIAamp Viral RNA Mini kit
(Qiagen Inc., Mainz, Germany). The extracted RNA was preserved in elution buffer at −70 ◦C.
The RT-PCR of the partial S and M segments of SFTSV was performed. The RT-PCR mixture
contained 8 µL of one-step RT-PCR premix, 7 µL of detection solution, and 5 µL of the RNA
template (total volume of 20 µL). The following cycling conditions were used: 30 min at
45 ◦C, 10 min at 90 ◦C, 45 cycles of 15 s at 95 ◦C and 30 s at 48 ◦C. The products were se-
quenced using a BigDye Terminator Cycle Sequencing kit (Perkin Elmer Applied Bio-systems,
Warrington, UK). Descriptive statistics were presented as frequencies and percentages for
categorical variables and as means and standard deviations for continuous variables. We
compared baseline demographics, clinical characteristics, and initial laboratory results among
the study population using either Student’s t-test, the Mann–Whitney test, a Chi-squared test,
or Fisher’s exact test. We also compared the significance according to the Ct value intervals
using the Kruskal–Wallis test. Person’s correlation analysis was performed to evaluate the
correlation of Ct value and SFTS viral load. By the rule of thumb for interpreting the size
of a correlation coefficient, 0.0 to 0.3 (0.0 to −0.3) is negligible, 0.3 to 0.5 (−0.3 to −0.5) is
low positive (negative), 0.5 to 0.7 (−0.5 to −0.7) is moderate positive (negative), 0.7 to 0.9
(−0.7 to −0.9) is high positive (negative), and 0.9 to 1.0 (−0.9 to −1.0) is very high positive
(negative) correlation. All statistical analyses were performed using SPSS version 25.0 (IBM
Corp., Armonk, NY, USA).

3. Results

Among the 67 patients with confirmed SFTS during the study period, 49 patients were
included in the analysis, of whom 49 had Ct values for the S segment and 34 had Ct values
for both S and M segments available for analysis. Of the 49 patients, 42 were in the non-fatal
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group and 7 were in the fatal group (Figure S1). The baseline clinical characteristics and
laboratory findings are summarized in Table 1. The Charlson Comorbidity Index score was
significantly higher in the fatal group than in the non-fatal group. The difference in the
initial log SFTS viral load between the groups was also not statistically significant. There
was no significant difference between the Ct values of the S and M segment. There was also
no significant difference between the Ct values of the S and M segments in terms of the
initial SFTS viral load or mortality rate. At 72 h post-diagnosis, the fatal group exhibited
a significantly higher mean Multiple Organ Dysfunction Score than the non-fatal group.
Despite the lack of statistical significance, a higher proportion of the fatal group underwent
therapeutic plasma exchange (TPE) than the non-fatal group.

Table 1. Baseline clinical characteristics of patients with severe fever with thrombocytopenia syn-
drome between fatal and non-fatal patients.

Variable All (n = 49) Non-Fatal (n = 42) Fatal (n = 7) p-Value

Age, years (mean ± SD) 63.80 (±12.2) 62.8 (±12.3) 69.6 (±10.7) 0.166
Male gender, n (%) 29 (59.2) 24 (57.1) 5 (71.4) 0.685
CCI (mean ± SD) 0.5 (±0.8) 0.3 (±0.6) 1.6 (±1.0) <0.001

Initial log SFTS viral load, log10
copies RNA/mL

(mean ± SD)
4.56 (±1.28) 4.42 (±1.05) 5.40 (±2.06) 0.053

Initial SFTS S-segment Ct value
(mean ± SD) 27.77 (±3.71) 28.33 (±2.86) 24.38 (±6.25) 0.148

Initial SFTS M-segment Ct value
(mean ± SD) † 29.00 (±3.82) † 29.8 (±2.50) 25.23 (±6.45) 0.415

MODS
Initial 2.5 (±2.6) 2.0 (±1.3) 5.9 ± 5.1 0.092

72 h after diagnosis 4.19 (±3.8) 3.0 (±2.0) 12.3 ± 4.0 0.002
TPE 23 (46.9) 17 (40.5) 5 (71.4) 0.219

Clinical findings upon admission
day, n (%)

Fever 42 (85.2) 38 (90.5) 4 (57.1) 0.050
Chill 25 (52.1) 23 (54.8) 2 (33.3) 0.407

Fatigue 20 (41.9) 16 (38.1) 4 (66.7) 0.218
Headache 10 (20.8) 10 (23.8) 0 (0) 0.320
Myalgia 19 (39.6) 18 (42.9) 1 (16.7) 0.381

Dizziness 8 (16.7) 8 (19.0) 0 (0) 0.571
Poor oral intake 24 (50.0) 23 (54.8) 1 (16.7) 0.188

Nausea 14 (29.2) 14 (33.3) 0 (0.0) 0.161
Vomit 9 (18.8) 9 (21.4) 0 (0) 0.578

Abdominal pain 4 (8.3) 4 (9.5) 0 (0) 1.000
Diarrhea 17 (35.4) 15 (35.7) 2 (33.3) 1.000

Hemoptysis 2 (4.2) 1 (2.4) 1 (16.7) 0.237
Dyspnea 2 (4.2) 0 (0) 2 (33.3) 0.013

Laboratory findings (mean ± SD)
WBC (cells/µL) 2273 (±1850) 1905 (±1260) 4480 (±3149) 0.074
ANC (cells/µL) 1259 (±1080) 1164 (±965) 1910 (±1647) 0.324

Lymphocyte fraction (%) 38.1 (±16.7) 37.5 (±17.6) 41.8 (±9.9) 0.539

Platelet (cells/µL) 85,530
(±38,918) 85,286 (±35,936) 87,000

(±57,350) 0.915

CRP (mg/dL) 0.6 (±1.4) 0.7 (±1.0) 2.2 (±2.5) 0.173
aPTT (sec) 41.4 (±11.3) 39.7 (±6.5) 51.6 (±24.2) 0.245

AST (IU/L) 199 (±344) 103 (±111) 778 (±636) 0.031
ALT (IU/L) 84 (±105) 60 (±54) 235 (±193) 0.053
LDH (IU/L) 1066 (±1352) 717 (±410) 3336 (±2769) 0.068
CPK (IU/L) 1650 (±3577) 1208 (±2356) 3926 (±7068) 0.351

† There are 34 patients with SFTS who underwent M segment testing (non-fatal n = 28, fatal n = 6). Values are
presented as mean ± standard deviation or n (%). p values are derived from simple t-test or Mann–Whitney
test for continuous data and Chi-square test for categorical data. CCI, comorbidity index score (calculated by
Charlson Comorbidity Index); S-segment, small segment; Ct, cycle threshold; MODS, Multiple Organ Dysfunc-
tion Score; TPE, therapeutic plasma exchange; WBC, white blood cell; ANC, absolute neutrophil count; CRP,
C-reactive protein; aPTT, activated partial thromboplastin time; AST, aspartate aminotransferase; ALT, alanine
aminotransferase; LDH, lactate dehydrogenase; CPK, creatinine phosphokinase.

We observed a substantial negative correlation between the SFTS viral load and the Ct
values of the S and M segments. As there was no statistically significant difference between
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the Ct values of the S and M segment, the statistical analysis was performed using S-segment,
which has a relatively large sample size. In the correlation analysis of the SFTS viral load
and Ct value of the S segments, the SFTS viral load and log SFTS viral load had correlation
coefficients of −0.783 (p < 0.001) and −0.628 (p < 0.001), respectively (Figure 1A), which implies
that as the Ct value decreases, the SFTS viral load increases. Importantly, this correlation was
more pronounced in the fatal group with correlation coefficients of −0.940 (p = 0.002) for
the SFTS viral load and −0.816 (p = 0.025) for the log SFTS viral load as opposed to −0.345
(p = 0.025) and −0.447 (p = 0.003), respectively, in the non-fatal group (Figure 1B,C).
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Figure 1. Correlation between severe fever with thrombocytopenia syndrome (SFTS) viral load and
short-segment cycle threshold (Ct) value. (A) Total SFTS patients (n = 49). (B) Fatal group (n = 7).
(C) Non-fatal group (n = 42).

To predict the SFTS viral load corresponding to the interval of the Ct value, we
analyzed the mean viral load for different Ct value intervals. When the Ct values were
divided into five intervals (<21, 21–25, 25–29, 29–33, and >33), the mean viral loads of the
21–25 and >29–33 intervals were 602,221 ± 1,013,744 (median, 273.587; interquartile range
(IQR), 571–945) and 106,120 ± 204,463 (median, 11,514; IQR, 76–165), respectively, and the
difference in the mean viral load between Ct values of 21–25 and 29–33 was statistically
significant (p = 0.031). The number of fatal cases tended to increase in the >25–29 interval.
Similarly, there was a statistically significant difference in the mean log viral load between
Ct values of 21–25 and 29–33 (p = 0.031) (Figure 2).
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4. Discussion

This study analyzed the relationship between the SFTS viral load and the Ct values
of the S and M segments of the SFTSV, shedding light on the potential implications for
disease management and prognosis prediction. To the best of our knowledge, this is the
first study to statistically evaluate the correlation between the SFTS viral load and Ct value.
Our analysis revealed a strong negative correlation between the Ct values of the S and M
segments and the SFTS viral load, suggesting that as the Ct value decreases, the SFTS viral
load increases. This correlation was more pronounced in the fatal group, highlighting the
potential utility of Ct values in predicting disease severity. Examination of the mean viral
load at different Ct intervals showed statistically significant differences in the mean viral
load between specific Ct value intervals, particularly between Ct values of 21–25 and 29–33.
These findings suggest that Ct values may serve as valuable indicators for estimating the
SFTS viral load and predicting disease outcomes.

A recent study investigating the factors associated with mortality in patients with
COVID-19 analyzed the relationship between the viral load and Ct values. In studies of
SARS-CoV-2 viral load and Ct values, the SARS-CoV-2 Ct values provided by the QIAstat-
Dx® Respiratory SARS-CoV-2 panel could be used as a surrogate for viral load, given the
linear correlation between Ct values and viral load, and individuals with higher SARS-
CoV-2 viral load demonstrated lower Ct levels, which correlates with the high mortality in
patients with COVID-19 [10,11]. In another COVID-19 study, COVID-19 patients with high
viral load (Ct value <25) had increased intubation risk and higher mortality rates [12]. This
finding suggests a potential correlation between the Ct value and viral load in viral disease.
In studies examining the association between SFTS viral copies and mortality rates, fatal
SFTS patients often exhibited higher viral loads than non-fatal patients [4,13]. However, a
previous study has evaluated the factors associated with mortality in SFTS patients, and
the results showed a significant correlation between the SFTS viral load and the Ct value in
both survival and non-survival groups, which aligns with the results of our study [14]. We
further divided Ct values into intervals to analyze the mean SFTS viral load within each
Ct value interval, which allowed us to surmise the association of high mortality below the
certain Ct value.

Although the SFTS viral load correlates with mortality, researchers have conducted
numerous studies to explore factors other than the Ct value for predicting SFTS viral load.
One study that investigated the relationship between viral load and serum cytokines or
chemokines, such as interferons (IFN) α and γ, interleukin (IL) 10, monocyte chemoat-
tractant protein 1, C-X-C motif chemokine ligand 8, and INF-γ–induced protein 10, found
positive correlations [15]. In another study, the SFTS viral load correlated with the level
of several peripheral cytokines, including IFN-γ, heat-shock protein 70, and IL-15 [16].
Furthermore, the peripheral cytokine levels in SFTS patients have been associated with
disease severity and prognosis. However, as with SFTS viral load, it is difficult to use
several cytokines to the early clinical course because of the difficulty surrounding testing in
a general laboratory.

This study has several limitations. First, the sample size was relatively small due to the
limited availability of Ct values. Increasing the sample size in future studies may provide
more robust insight. Second, although we analyzed the correlation between the SFTS viral
load and the Ct value, estimating the SFTS viral load within a narrow range based solely
on the Ct value remains challenging. Further investigations should consider additional
variables. Third, this study focused solely on the initial Ct values; as a result, we were
unable to analyze the changes in viral load and Ct values throughout the clinical course
of SFTS. Future studies should examine the changes over time. Finally, some patients
who were initially predicted to have a fatal prognosis who had initially unstable vital
signs, severe thrombocytopenia, multi-organ failure, etc. did not experience a worsening
clinical course and were ultimately classified into the non-fatal group. The analysis of
the initial SFTS viral load did not reveal a significant difference between the two groups.
When considering the calculation of the viral load based on Ct values, particularly in
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environments where treating fatal patients can be challenging, it is crucial to apply not
only this metric but also the patients’ age, condition, and other laboratory results for early
severity prediction.

In conclusion, this study contributes to our understanding of SFTS by demonstrating
a strong correlation between Ct values and viral load, particularly in fatal cases. These
findings offer potential applications for Ct values in predicting disease severity and could
aid in more efficient clinical decision making. Nevertheless, further research is needed to
validate these findings and explore their broader clinical implications. Overall, our study
underscores the importance of continued research in the field of SFTS and the potential use
of Ct value as a tool for early prognosis prediction and disease management.
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Author Contributions: Conceptualization: J.R.Y.; data curation: M.K., M.J.K. and S.K.; formal
analysis: M.K. and J.R.Y.; funding acquisition: M.K.; investigation: K.H.L.; methodology: S.T.H.
and K.H.L.; software: J.R.Y.; validation: S.T.H.; visualization: H.C.K.; writing—original draft: M.K.;
writing—review and editing: J.R.Y. All authors contributed to the critical review and revision of the
manuscript and have seen and approved the final version of the paper. All authors have read and
agreed to the published version of the manuscript.

Funding: This work was supported by a research grant from the Jeju National University Hospital in
2022 [grant numbers 2022-40].

Institutional Review Board Statement: The study was conducted in accordance with the 1975
Declaration of Helsinki and approved by the Institutional Review Board of Jeju National University
Hospital (IRB No. 2023-10-002).

Informed Consent Statement: Patient consent was waived due to due to the retrospective nature of
the study and because the analyses used anonymous clinical data.

Data Availability Statement: The data are not publicly available due to privacy of the patients.

Acknowledgments: We are also grateful to the Jeju Research Institute of Public Health and Environ-
ment statistical analysis and Department of Microbiology and Immunology, Jeju National College of
Medicine of analysis of SFTS viral load SFTS Ct value and SFTS viral load.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Kuhn, J.H.; Adkins, S.; Alioto, D.; Alkhovsky, S.V.; Amarasinghe, G.K.; Anthony, S.J.; Avšič-Županc, T.; Ayllón, M.A.; Bahl, J.;

Balkema-Buschmann, A.; et al. 2020 taxonomic update for phylum Negarnaviricota (Riboviria: Orthornavirae), including the
large orders Bunyavirales and Mononegavirales. Arch. Virol. 2020, 165, 3023–3072. [CrossRef] [PubMed]

2. Liu, M.M.; Lei, X.Y.; Yu, X.J. Meta-analysis of the clinical and laboratory parameters of SFTS patients in China. Virol. J. 2016,
13, 198. [CrossRef] [PubMed]

3. Korea Centers for Disease Control and Prevention. Infectious Disease Surveillance 2017, Public Health Weekly Report. 2017.
Available online: https://is.cdc.go.kr (accessed on 21 February 2019).

4. Zhang, Y.Z.; He, Y.W.; Dai, Y.A.; Xiong, Y.; Zheng, H.; Zhou, D.J.; Li, J.; Sun, Q.; Luo, X.L.; Cheng, Y.L.; et al. Hemorrhagic
fever caused by a novel bunyavirus in China: Pathogenesis and correlates of fatal outcome. Clin. Infect. Dis. 2012, 54, 527–533.
[CrossRef] [PubMed]

5. Yang, Z.D.; Hu, J.G.; Lu, Q.B.; Guo, C.T.; Cui, N.; Peng, W.; Wang, L.Y.; Qin, S.L.; Wang, H.Y.; Zhang, P.H.; et al. The prospective
evaluation of viral loads in patients with severe fever with thrombocytopenia syndrome. J. Clin. Virol. 2016, 78, 123–128.
[CrossRef] [PubMed]

6. Liu, S.; Chai, C.; Wang, C.; Amer, S.; Lv, H.; He, H.; Sun, J.; Lin, J. Systematic review of severe fever with thrombocytopenia
syndrome: Virology, epidemiology, and clinical characteristics. Rev. Med. Virol. 2014, 24, 90–102. [CrossRef] [PubMed]

7. Korea Disease Control and Prevention Agency. Severe Febrile Thrombocytopenia Syndrome Treatment Guideline Recommenda-
tions (in Korean). 2016. Available online: https://www.ksid.or.kr/rang_board/list.html?key=subject&keyword=%C1%DF&
code=ncov_guide_do&comm= (accessed on 1 May 2023).

8. Charlson, M.E.; Pompei, P.; Ales, K.L.; MacKenzie, C.R. A new method of classifying prognostic comorbidity in longitudinal
studies: Development and validation. J. Chronic Dis. 1987, 40, 373–383. [CrossRef] [PubMed]

https://www.mdpi.com/article/10.3390/v16050700/s1
https://doi.org/10.1007/s00705-020-04731-2
https://www.ncbi.nlm.nih.gov/pubmed/32888050
https://doi.org/10.1186/s12985-016-0661-9
https://www.ncbi.nlm.nih.gov/pubmed/27899121
https://is.cdc.go.kr
https://doi.org/10.1093/cid/cir804
https://www.ncbi.nlm.nih.gov/pubmed/22144540
https://doi.org/10.1016/j.jcv.2016.03.017
https://www.ncbi.nlm.nih.gov/pubmed/27062673
https://doi.org/10.1002/rmv.1776
https://www.ncbi.nlm.nih.gov/pubmed/24310908
https://www.ksid.or.kr/rang_board/list.html?key=subject&keyword=%C1%DF&code=ncov_guide_do&comm=
https://www.ksid.or.kr/rang_board/list.html?key=subject&keyword=%C1%DF&code=ncov_guide_do&comm=
https://doi.org/10.1016/0021-9681(87)90171-8
https://www.ncbi.nlm.nih.gov/pubmed/3558716


Viruses 2024, 16, 700 7 of 7

9. Marshall, J.C.; Cook, D.J.; Christou, N.V.; Bernard, G.R.; Sprung, C.L.; Sibbald, W.J. Multiple organ dysfunction score: A reliable
descriptor of a complex clinical outcome. Crit. Care Med. 1995, 23, 1638–1652. [CrossRef] [PubMed]

10. Juanola-Falgarona, M.; Peñarrubia, L.; Jiménez-Guzmán, S.; Porco, R.; Congost-Teixidor, C.; Varo-Velázquez, M.; Rao, S.N.;
Pueyo, G.; Manissero, D.; Pareja, J. CT values as a diagnostic tool for monitoring SARS-CoV-2 viral load using the QIAstat-Dx®

Respiratory SARS-CoV-2 Panel. Int. J. Infect. Dis. 2022, 122, 930–935. [CrossRef] [PubMed]
11. Faíco-Filho, K.S.; Passarelli, V.C.; Bellei, N. Is higher viral load in SARS-CoV-2 associated with death? Am. J. Trop. Med. Hyg. 2020,

103, 2019–2021. [CrossRef] [PubMed]
12. Magleby, R.; Westblade, L.F.; Trzebucki, A.; Simon, M.S.; Rajan, M.; Park, J.; Goyal, P.; Safford, M.M.; Satlin, M.J. Impact of

severe acute respiratory syndrome coronavirus 2 viral load on risk of intubation and mortality among hospitalized patients with
coronavirus disease 2019. Clin. Infect. Dis. 2021, 73, e4197–e4205. [CrossRef] [PubMed]

13. Yoshikawa, T.; Fukushi, S.; Tani, H.; Fukuma, A.; Taniguchi, S.; Toda, S.; Shimazu, Y.; Yano, K.; Morimitsu, T.; Ando, K.; et al.
Sensitive and specific PCR systems for detection of both Chinese and Japanese severe fever with thrombocytopenia syndrome
virus strains and prediction of patient survival based on viral load. J. Clin. Microbiol. 2014, 52, 3325–3333. [CrossRef] [PubMed]

14. Jo, H.N.; Kim, J.; Hwang, S.Y.; Seo, J.W.; Kim, D.Y.; Yun, N.R.; Kim, D.M.; Kim, C.M.; Jung, S.I.; Kim, U.J.; et al. Viral load as
a factor affecting the fatality of patients suffering from severe fever with thrombocytopenia syndrome. Viruses 2022, 14, 881.
[CrossRef] [PubMed]

15. Kwon, J.S.; Kim, M.C.; Kim, J.Y.; Jeon, N.Y.; Ryu, B.H.; Hong, J.; Kim, M.J.; Chong, Y.P.; Lee, S.O.; Choi, S.H.; et al. Kinetics of viral
load and cytokines in severe fever with thrombocytopenia syndrome. J. Clin. Virol. 2018, 101, 57–62. [CrossRef] [PubMed]

16. Ding, Y.P.; Liang, M.F.; Ye, J.B.; Liu, Q.H.; Xiong, C.H.; Long, B.; Lin, W.B.; Cui, N.; Zou, Z.Q.; Song, Y.L.; et al. Prognostic value of
clinical and immunological markers in acute phase of SFTS virus infection. Clin. Microbiol. Infect. 2014, 20, O870–O878. [CrossRef]
[PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1097/00003246-199510000-00007
https://www.ncbi.nlm.nih.gov/pubmed/7587228
https://doi.org/10.1016/j.ijid.2022.07.022
https://www.ncbi.nlm.nih.gov/pubmed/35840097
https://doi.org/10.4269/ajtmh.20-0954
https://www.ncbi.nlm.nih.gov/pubmed/32996443
https://doi.org/10.1093/cid/ciaa851
https://www.ncbi.nlm.nih.gov/pubmed/32603425
https://doi.org/10.1128/JCM.00742-14
https://www.ncbi.nlm.nih.gov/pubmed/24989600
https://doi.org/10.3390/v14050881
https://www.ncbi.nlm.nih.gov/pubmed/35632623
https://doi.org/10.1016/j.jcv.2018.01.017
https://www.ncbi.nlm.nih.gov/pubmed/29427908
https://doi.org/10.1111/1469-0691.12636
https://www.ncbi.nlm.nih.gov/pubmed/24684627

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	References

