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Introduction

Severe fever with thrombocytopenia syndrome (SFTS) is an 

emerging infectious disease, which is endemic in China, South Korea 

and Japan. The case-fatality of SFTS is high, but the literature for 

SFTS outside China is small. The object of the study was to evaluate 

the overall characteristics of SFTS in South Korea since its first 

report in 2013.
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Methods

The subjects were all SFTS patients reported to the Korea Centers 

for Disease Control and Prevention from 2013 to 2015 who were 

confirmed either genotypic or serologic methods. Nationwide SFTS 

Clinical Network was formed and retrospectively collected clinical 

information. The epidemiologic and clinical characteristics of SFTS 

were analyzed, and risk factors leading to the death of SFTS 

patients were sought.

Results

Total 172 SFTS patients were confirmed for three years in South 

Korea. Two patients were confirmed outside a reference laboratory. 

SFTS occurred all over the country except for urban areas, but hilly 

area in eastern and southeastern region, and Jeju island (incidence, 

1.26 cases /105 people) were major endemic areas. The yearly 

incidence increased from 36 cases in 2013 to 81 cases in 2015. The 

main epidemic season was from May to October. The overall case-

fatality was 32.6%. The clinical manifestations were similar to 
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known three phases of febrile, multi-organ dysfunctions, and 

convalescence. Confusion, the elevation of C-reactive protein, and 

the prolongation of activated partial thromboplastin time were 

associated with the death of SFTS patients. Two outbreaks of 

nosocomial SFTS transmission involving nine healthcare workers 

during emergency care were observed. 

Conclusions

SFTS is an endemic disease in South Korea, with a nationwide 

distribution and a high case-fatality ratio. Confusion, elevated levels 

of C-reactive protein, and prolonged activated partial thromboplastin 

times were associated with mortality in patients with SFTS.

Keywords: SFTS, severe fever with thrombocytopenia syndrome, 

Emerging infectious disease

Student number: 2015-21974
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Introduction

Severe fever with thrombocytopenia syndrome (SFTS) is an 

emerging infectious disease caused by a novel SFTS virus (SFTSV), 

which was first reported in China in 2011 (1). SFTSV infects human 

by tick-borne transmission, most frequently by Haemophysalis 

longicornis, which are mainly distributed in East Asia (1, 2). The 

infection is characterized by the initial phase of fever, 

thrombocytopenia and leukopenia accompanied by a phase of multi-

organ dysfunction, then finally leading to the convalescent phase in 

survived patients (3). There is no proved antiviral treatment nor 

vaccine and the average case fatality rate (CFR) has been reported 

to be 6.3-30% in China (4, 5).

SFTS was also identified in near two Asian countries, Japan and 

South Korea. (6, 7). In 2012, the first case of SFTS in Japan was 

reported through the retrospective study (8). In South Korea, Kim e 

al. reported the first case in 2013 who was fatal in 2012 but 

retrospectively confirmed from stored samples of the patients (6). 

An epidemiologic study of single year in 2013 reported 35 cases of 
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SFTS and the CFR was 45.7%, which was higher than that of China 

(4, 9). However, there was no report of recent epidemiologic and 

clinical features of SFTS in South Korea. Therefore, this study was 

conducted to find epidemiologic trends of SFTS in South Korea, and 

clinical and laboratory factors associated with fatal outcome that 

could predict prognosis and discriminate patients who need 

aggressive treatment.
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Methods

Case surveillance

SFTS has been a reportable disease in South Korea since 2013. 

We included all SFTS cases reported to the Korea Centers for 

Disease Control and Prevention (KCDC) from 2013 to 2015 for the 

Infectious Disease Control and Prevention Act. Confirmatory tests of 

SFTSV infection were performed by detecting M segment gene of 

SFTSV using one-step reverse transcription polymerase chain 

reaction (RT-PCR) or antibody tests with immunofluorescence 

assay (IFA) to detect the seroconversion of paired sera for anti-

SFTSV immunoglobulin G (IgG) in nosocomial transmission (9, 10).

Data collection

Epidemiologic and demographic characteristics, such as age, 

gender, residential address, survival outcome were collected by 

epidemiologic investigation records provided by KCDC surveillance. 
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To collect detail clinical data, we reviewed the medical records of 

each patient, not only about history of tick bite, presence of bite 

wound, comorbidity, symptoms, signs, and the results of laboratory 

tests, but also date of onset. We also checked what outside activities 

the patients did when they got tick bite. 

The location of exposure was coded according to the district level 

and pointed on a digital map of South Korea (http://www.gadm.org) 

using the ggplot2 package in R Statistical Software (version 3.13, R 

Foundation for Statistical Computing, Vienna, Austria). The national 

and regional incidences of SFTS per 100,000 person-years from 

2013 to 2015 were calculated using the national census data 

(http://kosis.kr). We divided the clinical course of SFTS into three 

stages by week, and a comparison of clinical and laboratory features 

was performed for the fatal and non-fatal cases occurring in each 

period. 

Definition of terms
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Meningoencephalitis was defined as the white blood cell count of 

cerebrospinal fluid >5 cells/mm3. Myocarditis was suspected if there 

was any abnormality of electrocardiography (ECG), serum levels of 

troponin or creatine kinase (CK) fractions and an echocardiogram. 

The criteria for possible acute myocarditis was one or more of the 

following: elevation of troponin or CK-MB, ECG findings suggestive 

of acute injury, and reduced left ventricular ejection fraction or 

regional wall motion on cardiac imaging. Probable acute myocarditis 

was diagnosed when the above criteria were met and accompanied 

also by cardiac symptoms, such as shortness of breath or chest pain. 

Arrhythmia was defined as a new onset during the course or 

previously undiagnosed new one. Acute kidney injury was defined as 

creatinine ≥2mg/dl and 2 times baseline. Underlying diseases with 

known or newly discovered below specific conditions were included: 

diabetes mellitus (DM) requiring insulin or oral glucose lowering 

agents therapy; hypertension (HTN) requiring antihypertensive 

medication; cerebrovascular diseases (CVD) with residual 

complications; symptomatic congestive heart failure (CHF) requiring 

medication; chronic liver diseases (CLD) including liver cirrhosis 
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and chronic active hepatitis; bronchial asthma and chronic 

obstructive lung disease (COPD) requiring maintenance medication.

Statistical Analysis

Descriptive statistics were performed with continuous variables 

estimated as mean and confidence interval or as median and range 

(or interquartile range). Categorical variables were summarized as 

frequencies and proportions. Statistical analyses were performed 

using the Pearson’s chi-squared test of Fisher’s exact test to 

analyze relationships between categorical variables and severity of 

the diseases. Two-sample t-test of Mann-Whitney U-test were 

used to compare of continuous variables between severe and non-

severe cases. The risk factors for the fatal outcome in patients with 

SFTS were analyzed by binary logistic regression. P values <0.05 

were considered statistically significant. In addition, a multivariate 

stepwise logistic regression analysis was performed with significant 

variables in univariate analysis (SPSS 22.0; SPSS Inc., Chicago, IL, 

USA).
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Ethics statement

This study was approved by the institutional review board (IRB) of 

Boramae Medical Center (#15-2015-123). All the institutions 

participating in the clinical network also obtained approval from their 

IRBs. Consent from the study subjects for the retrospective data 

was waived.
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Results

Epidemiologic characteristics

During the study period from 2013 to 2015, a total of 170 SFTS 

cases at fifty-four hospitals were reported to the KCDC. Of the 170 

SFTS cases, 161 were confirmed by RT-PCR and 9 patients by IFA. 

In addition, two patients who initially showed a negative result by 

conventional RT-PCR but later confirmed a positive result by real-

time RT-PCR. Therefore, a total of 172 cases of SFTS were 

included in epidemiologic analysis.

The annual incidence of SFTS increased every year that 36 cases 

occurred in 2013 (including one case in 2012), 55 cases in 2014, 

and 81 cases in 2015. However, the CFR decreased every year from 

47.2% (17/36) in 2013 to 32.7% (18/55) in 2014, and finally 25.9% 

(21/81) in 2015. The overall CFR from 2013 to 2015 was 32.6% 

(56/172). The seasonal distribution of the SFTS cases is shown in 

Fig 1. Most of the cases occurred between May and October. No 

cases were reported from December to March.
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The geographical distribution of the SFTS cases is shown in Fig 2. 

SFTS occurred all over the areas in South Korea with the exception 

of urban areas. The incidence was relatively low in the western and 

southwestern areas and Hilly areas were the major endemic regions. 

Specifically, most of the cases occurred in Gyeongbuk province (33 

cases), followed by Gangwon province (26 cases), Jeju province (23 

cases), Gyeongnam province (19 cases), and Gyeonggi (14 cases). 

Considering the resident population, Jeju province (1.26 cases/105

person-years) showed the highest incidence rate, followed by 

Gangwon (0.54 cases/105 person-years), Gyeongbuk (0.41 

cases/105 person-years), and Jeonnam province (0.23 cases/105

person-years). The overall incidence was 0.11 cases/105 person-

years.
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Figure 1. Temporal distribution of the SFTS cases in South Korea, 

2013-2015. The black histogram represents the number of non-

fatal SFTS case and the white histogram represents the number of 

fatal SFTS case at each month. Most of the cases occurred between 

May and October. No cases were reported from December to March.
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Figure 2. The geographical distribution of SFTS and incidence of each 

township in South Korea, 2013-2015. Grey circle indicates the site 

of infection and size of circle represents the number of SFTS cases 

by area. Shading indicates cases per 100,000 persons. The 
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incidence was relatively low in the western and southwestern area. 

Hilly areas were major endemic regions.
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Demographic characteristics

Among the 172 SFTS patients who were diagnosed SFTS during 

the study periods, fifty-two patients were not included in the 

detailed demographic, clinical and laboratory analysis because of the 

hospitals where we couldn’t recruit collaborating researchers for 

this study, and nine nosocomial infections of healthcare workers 

from two hospitals. Of the 120 patients who had available medical 

records, sixty-one patients were male and the median age was 69.0 

years. Of the 52 patients who did not have the available data, 

twenty-five patients were male and the median age was 61.5 years. 

Between two group, there were no gender differences (% of male: 

50.8% vs 48.1%, p = 0.868), but the median age was significantly 

low with patients who did not have the available data (p = 0.009). 

The CFRs of the two groups were 38.3% and 19.2%, respectively (p 

= 0.014) (Table 1). Among the 172 SFTS patients, the old patients 

who were from 60 years of age to 80 years of age were most 

common. Patients under 50 years of age did not died and CFR 

increases with age in both gender group (Fig 3). 
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Table 1. Demographic difference between SFTS patients with (A) 

and without (B) available demographic, clinical and laboratory data

Demographic 

characteristics

A 

(n=120)

B

(n=52)

Total

(n=172)
P value

Sex, n (%)

Male 61 (50.8) 25 (48.1) 86 (50.0) 0.868

Female 59 (49.2) 27 (51.9) 86 (50.0)

Age, median (IQR)
69

(59-77.25)

61.5

(51.75-72)

67.5

(57-76)
0.009

Mortality, n (%) 46 (38.3) 10 (19.2) 56 (32.6) 0.014
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Figure 3. Age and gender distribution of the SFTS cases in South 

Korea, 2013-2015. The black histogram represents the number of 

male cases and the gray histogram represents the number of female 

cases over 5-year age groups. The line represents the average 

case fatality rate of male SFTS patients over age groups and the 

dotted line represents the average case fatality rate of female SFTS 

patients over age groups. 
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More detail analyses were conducted for the 120 patients who 

were able to view the medical records. Sixty-one patients (50.8%) 

were male, and the median age was 69 years (IQR, 59-77.25 years). 

Sixty-four (53.3%) patients did not have any underlying 

comorbidities. Of the patients who had comorbidity, hypertension 

(31.7%), diabetes (18.5%), stroke (4.2%), and asthma (2.5%) were 

common. Fifty-two (46.4%) patients were farmers. Twenty-six 

(22.0%) patients recalled a memory of tick bite, and thirty-six 

(30.3%) patients had a tick-bite wound at their initial hospital visit. 

Thirty-seven (31.1%) of the patients were placed on mechanical 

ventilation. Acute kidney injury (14.2%), meningoencephalitis 

(13.8%), new onset of arrhythmia (11.8%), myocarditis (4.2%), 

rhabdomyolysis (2.5%) and subdural hemorrhage (2.5%) were 

complications observed during hospital course (Table 2). 
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Table 2. Baseline characteristics of patients with severe fever with thrombocytopenia syndrome in 

South Korea, 2013-2015

No. (%)

Characteristics
Non-fatal 

(n = 74)

Fatal 

(n = 46)

Total 

(n = 120)
P value

Sex

Male 42 (56.8) 19 (41.3) 61 (50.8) 0.100 

Female 32 (43.2) 27 (58.7) 59 (49.2)

Age, years 

(median; IQR)

66 

(52-74)

73.5 

(66-79)

69 

(59-77)
<0.001 

Occupation

Farmers 26 (38.2) 26 (59.1) 52 (46.4) 0.031 

Non-farmers 42 (61.7) 18 (40.9) 60 (53.6)

Tick bite

Bitten by tick 15 (20.8) 11 (23.9) 26 (22.0) 0.694 

Presence of bite wound 21 (28.8) 15 (32.6) 36 (30.3) 0.657 

Complications

Meningoencephalitis 11 (15.1) 5 (11.6) 16 (13.8) 0.604 

Mechanical ventilation 6 (8.1) 31 (68.9) 37 (31.1) <0.001

Myocarditis 2 (2.7) 3 (6.7) 5 (4.2) 0.365 

Arrhythmia 3 (4.1) 11 (24.4) 14 (11.8) 0.002

Acute kidney injury 3 (4.1) 14 (43.8) 17 (14.2) <0.001

Rhabdomyolysis 1 (1.4) 2 (4.3) 3 (2.5) 1.000
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Subdural hemorrhage 0 (0) 3 (6.5) 3 (2.5) 0.105

Comorbidity

DM 12 (16.2) 10 (22.2) 22 (18.5) 0.413 

HTN 19 (25.7) 19 (41.3) 38 (31.7) 0.074 

CVA 2 (2.7) 3 (6.5) 5 (4.2) 0.370 

CHF 1 (1.4) 1 (2.2) 2 (1.7) 1.000 

CLD 1 (1.4) 1 (2.2) 2 (1.7) 1.000 

CKD 0 (0) 0 (0) 0 (0)

Asthma 2 (2.7) 1 (2.2) 3 (2.5) 1.000 

COPD 1 (1.4) 1 (2.2) 2 (1.7) 1.000 

Solid tumor 2 (2.7) 1 (2.2) 3 (2.5) 1.000 

No comorbidity 42 (56.8) 22 (47.8) 64 (53.3) 0.340 

Progression time 

(median days; IQR)

Exposure to onset 2 (0-7) 3 (0-6) 2 (0-7) 0.230 

Onset to admission 4 (3-6) 4 (2-5) 4 (3-6) 0.500 

IQR: interquartile range, DM: diabetes mellitus, HTN: hypertension, CVA: cerebrovascular accident, CHF: 

congestive heart failure, CLD: chronic liver disease, CKD: chronic kidney diseases, COPD: chronic 

obstructive pulmonary disease.
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Clinical manifestation

The median incubation period was 2 days (IQR, 0-7 days) and the median time from the onset of 

illness to the hospital visit was 4 days (IQR, 3-6 days). The major clinical manifestations exhibited in 

the 1st week of illness were fever (93.5%), myalgia (63.3%), diarrhea (54.3%), anorexia (53.8%), 

nausea (37.4%), headache (34.1%), and confusion (25.6%) (Table 3). Lymphadenopathy was identified 

in 10 (11.5%) patients, and inguinal lymph node was most commonly involved. Systemic symptoms 

including fever occurred in 95.7% of the patients, gastrointestinal symptoms in 78%, central nervous 

symptoms in 66.3%, respiratory and cardiovascular symptoms in 41.8%, and hemorrhagic signs in 21.5% 

in the first week. The changes in clinical manifestations over time are shown in Fig 4. Fever persisted 

for a median of 8 days (IQR, 6-11 days), gastrointestinal symptoms for 10 days (IQR, 8-14 days), and 

central nervous symptoms for 8 days (IQR, 7-17 days)
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Table 3. Changes in clinical manifestations of patients with SFTS over time after the onset of illness

1st week, n* (%) 2nd week, n* (%) 3rd week, n* (%)

Variable
Non-fatal Fatal P value

Non-

fatal
Fatal P value

Non-

fatal
Fatal P value

Systemic symptoms

Fever 54 (93.1) 32 (94.1) 1.000 35 (50.0) 25 (78.1) 0.007 6 (12.8) 5 (38.5) 0.034
Myalgia 39 (68.4) 18 (54.5) 0.188 18 (26.1) 13 (44.8) 0.069 6 (13.0) 2 (22.2) 0.475
Arthralgia 6 (10.5) 1 (3.0) 0.416 6 (9.1) 1 (3.4) 0.672 2 (4.7) 0 1.000
Back pain 7 (12.3) 3 (9.1) 0.740 4 (6.1) 4 (13.8) 0.242 1 (2.3) 0 1.000

Sore throat 6 (10.5) 1 (2.9) 0.250 8 (12.1) 1 (3.6) 0.271 2 (4.5) 0 1.000

Respiratory &

Cardiovascular symptoms

Cough 10 (17.5) 3 (8.8) 0.357 10 (14.9) 5 (17.9) 0.721 3 (6.8) 0 1.000
Sputum 12 (21.1) 8 (23.5) 0.798 18 (26.5) 12 (42.9) 0.115 7 (16.3) 0 0.579
Dyspnea 6 (10.5) 13 (38.2) 0.002 10 (14.9) 16 (53.3) <0.001 3 (7.0) 2 (22.2) 0.202

Chest pain 4 (7.0) 1 (2.9) 0.647 0 0 - 0 0 -

Gastrointestinal 

symptoms

Anorexia 31 (54.4) 18 (52.9) 0.894 26 (39.4) 9 (32.1) 0.506 10 (22.7) 1 (12.5) 1.000
Nausea 25 (43.9) 9 (26.5) 0.097 15 (22.7) 5 (17.9) 0.598 2 (4.5) 0 1.000
Vomiting 15 (26.3) 7 (20.6) 0.537 5 (7.5) 3 (10.7) 0.690 2 (4.5) 0 1.000

Diarrhea 31 (53.4) 19 (55.9) 0.821 23 (33.3) 8 (28.6) 0.649 4 (8.7) 1 (11.1) 1.000
Abdominal pain 12 (21.1) 8 (23.5) 0.783 8 (11.9) 5 (17.2) 0.486 2 (4.5) 0 1.000
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Hemorrhagic signs

Epistaxis 1 (1.8) 1 (2.9) 1.000 0 1 (3.3) 0.312 1 (2.3) 1 (9.1) 0.363
Gingival bleeding 3 (5.3) 4 (11.8) 0.418 3 (4.5) 3 (9.7) 0.377 0 1 (8.3) 0.214

Hemoptysis 1 (1.8) 2 (5.9) 0.553 4 (6.0) 3 (10) 0.673 0 0 -
GI bleeding 2 (3.5) 6 (17.6) 0.049 5 (7.5) 5 (16.7) 0.168 1 (2.3) 1 (9.1) 0.363
Hematuria 1 (1.8) 2 (5.9) 0.553 2 (3) 3 (10) 0.170 0 0 -

Purpura 3 (5.3) 3 (8.8) 0.669 2 (3) 6 (20) 0.010 0 1 (9.1) 0.200
Petechiae 3 (5.3) 5 (14.7) 0.144 4 (6.0) 7 (22.6) 0.033 2 (4.84 3 (25) 0.060

CNS symptoms

Headache 20 (35.1) 11 (32.4) 0.790 16 (23.9) 3 (10.7) 0.171 4 (9.3) 1 (12.5) 1.000

Dizziness 13 (22.8) 7 (21.2) 0.861 6 (9.1) 0 0.174 2 (4.7) 0 1.000
Seizure 4 (7) 4 (11.8) 0.466 6 (9.1) 8 (26.7) 0.030 0 2 (18.2) 0.038
Confusion 6 (10.5) 17 (51.5) <0.001 22 (31) 26 (86.7) <0.001 7 (15.2) 10 (90.9) <0.001

Physical findings

Conjunctival 

injection
3 (5.5) 3 (9.4) 0.665 2 (3.2) 3 (11.1) 0.157 0 1 (10) 0.200

Lymphadenopathy 7 (12.7) 3 (9.4) 0.739 6 (9.4) 3 (10.7) 1.000 4 (10.3) 2 (18.2) 0.601

*Due to the odd number of variables in a given time point, the numerator of each variable differs by 

several cases.
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Figure 4. Duration of clinical symptoms and signs in SFTS patients. 

The black bar represents median day of the duration and the error 

bars indicate interquartile ranges of the parameters.
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The changes in laboratory parameters over time are shown in Fig 5. 

During the 1st week of illness, thrombocytopenia (96.7%) and 

leukopenia (91.3%) were most common. Elevated levels of serum 

aspartate aminotransferase (AST) (95.7%), alanine

aminotransferase (ALT) (90.2%), lactate dehydrogenase (LDH) 

(94.0%), creatinine kinase (CK) (88.5%), ferritin (66.7%), and C-

reactive protein (CRP) (21.3%) were also observed. 

Hypoalbuminemia (<3.5 g/dL) and hyponatremia (<135 mmol/L) 

were observed in 75.3% and 48.3% of patients, respectively. The 

leukocyte count decreased to a minimum in a median of 7 days (IQR, 

5-8 days) and returned to a normal range in the 2nd and 3rd week of 

survived patients. The platelet count decreased to a minimum in a 

median of 8 days (IQR, 5-10 days) and reverted to a normal range 

in the 3rd week in non-fatal cases. However, thrombocytopenia 

persisted in 76.9% (10/13) of patients in the fatal group, and 3 

patients in the fatal group recovered from thrombocytopenia at the 

end of the 3rd week. AST, ALT, and LDH peaked in a median of 8 

days (IQR, 6-10 days) and then gradually returned normal. An 
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increase in CRP was observed in 66.7% (6/9) of fatal patients in the 

3rd week (Table 4).
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Figure 5. Changes in laboratory parameters over time in SFTS 

patients. The values on Y-axis denote mean and 95% confidence 

interval. Blue and red lines indicate non-fatal and fatal groups, 

respectively.
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Table 4. Changes in laboratory parameters of patients with SFTS over three weeks in fatal and non-

fatal groups

Variable Non-fatal (Median (95% CI)) Fatal (Median (95% CI))

1st week

(n=58*)

2nd week

(n=70*)

3rd week

(n=43*)

1st week

(n=34*)

2nd week

(n=33*)

3rd week

(n=13*)

WBC

(/mm3)

1800

(1760-2880)

2600

(2670-3610)

5600

(5000-9230)

1600

(1230-2850)

3200

(2990-5590)

4820

(3030-8430)

Platelet

(x103/mm3)

53

(48.1-63)

47.5

(47.3-64)

185

(164.9-227.4)

41

(36.2-47.3)

43

(42-63.1)

54

(46.6-84.4)

Hb

(g/dL)

12.8

(12.3-13.3)

11.7

(10.9-11.9)

10.9

(10.3-11.4)

12

(10.8-12.7)

10.2

(9.0-11.2)

8.7

(8.2-10.6)

Albumin

(g/dL)

3.1

(3.1-3.4)

2.7

(2.7-3)

3.1

(2.8-3.2)

2.8

(2.5-3)

2.5

(2.1-2.5)

2.3

(2.1-2.6)

ALP

(IU/L)

81

(93-143)

109

(118-182)

98

(96-165)

123

(128-399)

220

(223-423)

180

(138-458)

AST

(IU/L)

270

(236-353)

245

(271-562)

49

(53-100)

784

(616-1036)

1060

(966-2343)

190

(69-2503)

ALT

(IU/L)

94

(97-146)

114

(137-235)

56

(61-106)

173

(156-249)

230

(209-503)

108

(106-466)

Creatinine

(mg/dL)

0.94

(0.9-1.19)

0.78

(0.73-0.87)

0.6

(0.55-0.92)

1.16

(1.13-1.52)

2.02

(1.79-2.64)

1.3

(0.81-3.15)

Sodium

(mmol/L)

135

(133.6-136)

136

(133.9-137.3)

140

(138.3-140.4)

135

(132.5-135.7)

138

(135.1-139.2)

136

(133.2-141.7)

Potassium

(mmol/L)

3.7

(3.56-3.77)

3.6

(3.47-3.72)

3.88

(3.65-3.95)

3.8

(3.69-4.12)

3.7

(3.54-4.14)

4.1

(3.67-4.42)

PT-INR 1.1 1.02 1.05 1.17 1.31 1.24
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(INR) (1.08-1.14) (1.06-1.08) (1.00-1.08) (0.87-2.20) (0.69-3.38) (-0.03-5.36)

aPTT

(sec)

48

(46-58)

44

(42-55)

30

(26-33)

61

(58-103)

81

(66-127)

48

(38-72)

LDH

(IU/L)

895

(848-1418)

1221

(1199-2304)

502

(480-888)

2151

(1900-3102)

4282

(3815-6816)

1256

(494-3855)

CK

(IU/L)

1026

(1065-2480)

964

(1109-2908)

316

(-183-2287)

1537

(1596-6975)

3516

(2651-7506)

505

(-3019-12470)

CRP

(mg/dL)

0.52

(0.74-2.12)

0.56

(0.93-2.58)

0.47

(1.10-3.85)

2.26

(1.84-4.90)

2.22

(1.81-6.66)

9.5

(4.10-19.83)

ESR

(mm/h)

6.5

(5.2-9.9)

9

(8.0-28.8)

35

(25.5-58.3)

9

(7.31-23.6)

3

(2.6-17.6)

47

(0-96.1)

Procalcitonin

(ng/mL)

0.14

(0.18-0.39)

0.48

(0.19-0.96)
-

0.72

(0.22-2.39)

1.7

(0.54-5.08)

0.5

(-7.76-13.45)

Ferritin

(ng/mL)

2000

(2630-8649)

8987

(3148-30986)
5542

11450

(1911-27182)

18569

(7103-32993)

1570

(333-2737)
*Total number of patients at each week. Due to the retrospective data collection, the number of patients 

who performed the laboratory test differs by cases
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Risk factors of mortality

Of the 120 patients, forty-six patients died, resulting in a CFR of 

38.3%. The median time from onset of illness to death was 9.5 days 

(IQR, 7-15 days); 41.3% (19/46) of the non-surviving patients 

were male, and the median age was 73.5 years (IQR, 66-79 years). 

Of the surviving patients, 56.8% (42/74) were male, and the median 

age was 66 years (IQR, 52-74 years), which was lower than that of 

the fatal group (p < 0.001) (Table 1). All the patients who were 

under the fifty years of age were survived and all the fatal outcome 

were occurred in the patients who were older than fifty. 

Among the clinical parameters, dyspnea, gastrointestinal bleeding, 

and confusion were associated with death (Table 3). In the 

univariate analysis of laboratory parameters during first week after 

the onset of disease, female sex, Age, the presentation of dyspnea, 

GI bleeding and confusion, Anemia (<11g/dL), thrombocytopenia 

(<50´103/mm3), increased levels of serum alkaline phosphatase 

(>120IU/L), AST (>200 IU/L), ALT (>200 IU/L) and CRP (≥3 

mg/dL), prolongation of prothrombin time (PT) (INR ≥1.3) and 
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activated partial thromboplastin time (aPTT) (>60 sec) were 

associated with death of SFTS patients. In the multivariate 

regression analysis using factors with p-value < 0.05 at univariate 

analysis, the confusional mental status, the elevated levels of CRP, 

and the prolongation of aPTT were significantly associated with the 

death of SFTS patients (Table 5). The combination of variable fitted 

by multivariate logistic regression analysis showed the maximal C-

statistics value of 0.864 (95% confidence interval = 0.779-0.950) 

and this combination of variables is thought to have the maximal 

ability to predict fatal outcome.
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Table 5. Analysis of risk factors of mortality during first week after the onset of SFTS

Univariate analysis Multivariate analysis

Variable OR 95% CI P value Adjusted OR 95% CI P value

Sex (female) 2.530 1.075-6.184 0.037 3.771 1.049-16.038 0.052

Age (≥ 65 years) 4.000 1.570-11.279 0.005 

Dyspnea 5.262 1.828-16.748 0.003

GI bleeding 5.893 1.265-52.037 0.037

Confusion 9.031 3.191-28.786 <0.001 8.090 2.039-39.115 0.005

Leukopenia (<4,000/mm
3
) 4.529 0.757-86.694 0.167 

Anemia (<11 g/dL) 3.869 1.424-11.118 0.009 

Thrombocytopenia

(<50×103/mm3)
3.168 1.313-8.076 0.012 2.993 0.851-11.761 0.097

Elevated ALP (>120 IU/L) 3.296 1.309-8.589 0.013 

Elevated AST (≥200 IU/L) 3.294 1.240-9.906 0.023 

Elevated ALT (≥200 IU/L) 3.811 1.445-10.547 0.008 

Elevated CRP (≥3 mg/dL) 4.286 1.508-13.047 0.007 5.786 1.249-31.449 0.030

PT prolongation (INR ≥1.3) 7.971 2.243-37.788 0.003 

aPTT prolongation (≥60 sec) 4.295 1.699-11.384 0.003 3.959 1.136-14.644 0.032
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Figure 6. Receiver Operating Characteristics (ROC) curve of model 

predicting mortality with female sex, the presentation of confusion, 

thrombocytopenia, the elevated levels of CRP, the prolongation of 

aPTT in SFTS patients. Area under the ROC curve (AUC) is 0.857 

(95% confidence interval 0.763-0.951).
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Discussion

In this study, we evaluated the epidemiology and clinical features 

of SFTS in South Korea occurred from 2013 to 2015 and the 

predictors for death. The overall incidence of SFTS in South Korea 

was 0.11 cases per 105 person-years, which was lower than that in 

China (0.12-0.73 cases per 105 person-years) (11). The annual 

incidence is increasing every year. Considering that the mortality 

rate continues to decrease and Haemaphysalis longicornis ticks, 

which was known as vectors of SFTSV, had been reported 

widespread in South Korea before the first case of SFTS was 

detected in South Korea (12), the increased detection rate of SFTS

could be interpreted as the cause of the rapid growth of annual 

incidence rather than the increase of the actual disease. 

The seasonal distribution of SFTS showed that the disease was 

occurred intensively from May to October. Between December to 

March, no cases had been reported. It is consistent with the report 

of Park et al. that viruses were mainly detected in ticks collected 

from April to September and the number of viral carriers was 
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relatively high between May and August (13, 14). The increased 

outdoor activities from summer to autumn could also affect the 

opportunity of human exposure to ticks.

SFTS was prevalent all over the country in South Korea and the 

western and southwestern areas showed a relatively low incidence 

of SFTS. This is consistent with a previous study suggested that H. 

longicornis, a major vector of SFTS, was widely distributed in a 

nationwide surveillance of ticks and low infection rates of ticks in 

this area (13). This is evidenced by the contrasting finding of a high 

incidence of tsutsugamushi in the mid-western area, which is also 

closely related to people’s outdoor activity and is one of the most 

common notifiable infectious diseases in South Korea (15, 16). this 

was related with a distribution of Leptotrombidium pallidum, a major 

vector of Oriental tsutsugamushi (17). Four SFTS cases in Seoul, 

the capital of South Korea, were from a nosocomial outbreak and all 

other cases in urban areas such as Daegu, Ulsan, Busan and 

Gwangju was occurred in the rural suburbs of the cities. The highest 

prevalence of H. longicornis can explain the highest incidence of 
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SFTS in Jeju island located in the southernmost of South Korea (18, 

19). 

Serial changes of clinical presentations and laboratory parameters 

of SFTS cases in South Korea were similar with known three 

distinct stages: stages of fever, multi-organ dysfunction (MOD), 

and convalescence (3). Fever, leukopenia, thrombocytopenia and 

elevated levels of AST and ALT were major initial clinical features 

that more than 90% of SFTS patients presented. Fever persisted for 

6-11 days, WBC and Platelet counts decreased to a minimum at 8 

days. This is consistent with Chinese data which showed that SFTS 

patients present a high-fever for a period of 5-11 days, leukopenia 

and thrombocytopenia was presented most of SFTS patients (3). 

However, the frequency of lymphadenopathy was lower than reports 

of China (3, 5). It is thought to be underestimated because we 

collected data retrospectively. In MOD stage, the levels of important 

biomarkers including AST, ALT and aPTT were elevated to 

maximum levels. Also, there was significant difference between the 

fatal and non-fatal groups. During convalescence stage, the clinical 
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symptoms of SFTS patients in South Korea started to resolve from 

8 to 11 days after the onset of illness, and laboratory parameters 

gradually returned to normal ranges. The overall types of clinical 

parameters and their changes over time were similar in South Korea 

and China (5).

In our study, age is important risk factors related to mortality in 

patients with SFTS. All patients under 50 years of age survived and 

the CFR was increased with age. Dyspnea, gastrointestinal bleeding 

and confusion were the important clinical features related with the 

fatal outcome of patients with SFTS. Among the laboratory 

parameters, the levels of hemoglobin, platelet, ALP, AST, ALT, CRP, 

PT, aPTT showed significant differences between fatal and non-

fatal group. Previous investigation in 2013, a maximum level of ALP 

was the only risk factor and another factors did not showed 

statistical significance (9). However, there was a limitation of low 

sample size and several other studies in China showed the difference 

of multiple laboratory parameter including ALP, AST, ALT and LDH 

between survival and death group (3, 4, 14, 20). By the multivariate 
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analysis with adjustment for confounders, the confused mental 

status, elevated levels of CRP and prolonged aPTT was the factor 

related to the fatal outcome of SFTS.

Nine patients in two hospitals were healthcare workers (HCWs) 

who were exposed to bloods or body fluids of SFTS patients (21, 

22). In one hospital, 4 of 27 HCWs who had contact with an index 

patient during cardiopulmonary resuscitation were diagnosed with 

SFTS via seroconversion (21). In another hospital, 5 of 27 HCWs 

were confirmed with SFTS via seroconversion (22). All of the 

HCWs had mild or asymptomatic infections. Nosocomial transmission 

through contact with blood or body fluids also had been reported in 

China (23-25). In case of expected exposure to blood or body fluid, 

standard precaution and personal protection equipment is necessary. 

Rapid turn-around of diagnostic test for SFTS will provide better 

protection for HCWs.

Two tick-borne disease should be mentioned in the differential 

diagnosis of SFTS in South Korea. Human granulocytic anaplasmosis 

(HGA) has a similar clinical presentation including fever, 
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thrombocytopenia and leukopenia. The first human case of HGA in 

South Korea was reported at 2014 (26). A serologic survey of the 

blood samples submitted for SFTS tests showed a 2.2% positivity 

for anaplasmosis (27). Human monocytotrophic ehrlichiosis also has 

a similar clinical presentation. Ehrlichiosis has been reported in an 

active duty soldier (28), and its causative agent, Ehrlichia 

chaffeensis, was identified in ticks in South Korea (29). 

Hemophagocytic lymphohistiocytosis (HLH) is an aggressive and 

life-threatening non-infectious disease which is triggered 

commonly by infection. Its major diagnostic criteria include fever 

(≥38.5℃), thrombocytopenia, neutropenia, hyperferritinemia 

(>3,000 ng/mL), CNS symptoms, hepatitis, coagulopathy and 

hemophagocytosis in bone marrow (30). These findings were not 

uncommon in our data (S3 & S5 Tables). Although we did not 

observe bone marrow findings, hemophagocytosis in the bone 

marrow of SFTS patients has been reported as one of the key 

findings (31-33). As a cause of secondary HLH, SFTS needs to be 

considered in endemic areas.
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Specific antiviral therapies are urgently needed considering the 

high fatality and widespread prevalence of SFTS in northeast Asian 

regions. This study did not analyze the effects of antiviral treatment 

for SFTS because of the limited number of cases. Several regimens 

have been tested based on individual physician’s decisions, 

including a combination of plasma exchange and ribavirin 

administration (34), plasma exchange followed by convalescent 

plasma therapy (35), and combination of intravenous immunoglobulin 

and corticosteroid (36). Ribavirin showed in vitro antiviral effects 

against SFTSV in a dose-dependent manner (37). However, a 

clinical study found that ribavirin monotherapy was not effective 

(38). Recent studies suggest that favipiravir and a combination of 

ribavirin and interferon may be effective in treating SFTS infection 

(39, 40).

Our study has several limitations. First, as clinical and laboratory 

data was collected retrospectively from multiple centers, the 

frequency of clinical parameters collected by the medical record 

review could be underestimated. Low frequency of lymphadenopathy 
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as compared to China could be explained by the underestimation of 

retrospective study. Second, fifty-two patients were not included in 

the detail clinical analysis. They showed lower CFR compared with 

other 120 patients who were included in the detailed clinical analysis. 

We estimate that the younger age (p = 0.014) and the inclusion of 

HCWs of nosocomial transmission. Third, although the CFRs of 

consecutive three years has been decreasing, the CFRs may still be 

exaggerated compared with that of China (4). Since SFTS is a newly 

emerging infectious disease in South Korea, more inclusive 

screening criteria and education will continue to find more patients 

with milder presentation. However, the patients with mild 

presentations may have so short or no viremic period that real-time 

RT-PCR for serum cannot prove the presence of SFTSV effectively. 

The easy accessibility to well-performing serologic method is 

needed to help the diagnosis for such patients group.

In conclusion, SFTS is a prevalent endemic disease in South Korea 

still with a high case-fatality rate. The clinical manifestations were 

similar to those reported in China. previous reports. There are no 
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pathognomic symptoms or signs like eschar in scrub typhus. 

However, demographic information about endemic area, seasonal 

variation, occupation and relation with tick bite or characteristic 

feature like leukopenia and thrombocytopenia with AST/ALT 

elevation of patients who present fever and gastrointestinal 

symptoms could help rapid assessment of SFTS. In addition, 

clinicians are need to provide intensive care for the patients who 

showed confusion, elevated levels of C-reactive protein, and 

prolonged activated partial thromboplastin times which were 

associated with death in SFTS. Considering its high fatality rate, 

investigational therapeutic trials are urgent in addition to the basic 

research.
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국문 초록

서론: 중증열성혈소판감소증후군은 중국, 일본 그리고 한국에서 보고되고

있는 신종감염병이다. 기존에 보고된 중국의 문헌에 따르면 중증열성혈소

판감소증후군은 높은 사망률을 보이고 있으나, 이외의 국가에서는 자세한

임상양상 및 사망률에 대한 조사가 부족하다. 이에 본 연구에서는 2013

년부터 2015 년까지 국내에 보고된 중증열성혈소판감소증후군의 임상양

상 및 특성에 대하여 분석하였다.

방법: 2013 년부터 2015 년까지 질병관리본부에서 유전적 및 혈청학적

검사방법을 이용하여 확진 된 모든 중증열성혈소판감소증후군 환자를 대

상으로 연구를 진행하였다. 또한 전국적인 중증열성혈소판감소증후군 임

상 네트워크를 통해 각 환자의 의무기록을 후향적으로 조사하였다. 이를

통해 국내 중증열성혈소판감소증후군의 역학적 및 임상적인 특성을 분석

하였고, 사망에 이를 수 있는 위험인자를 확인하였다.

결과: 2013 년부터 2015 년까지 총 172 명의 환자가 중증열성혈소판감소

증후군으로 확진 되었으며, 해당 기간 동안의 사망률은 32.6% 였다. 환

자는 전국적으로 분포하였으며, 특히 제주도 및 동부, 남동부의 구릉지역
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에서 높은 발생률을 보였다. 연간 발생 환자수는 2013 년에 36 명에서

2015 년에 81 명으로 매년 증가하는 추세를 보였다. 주요 유행시기는 5

월부터 10 월이었으며, 12 월에서 3 월까지는 발생환자가 확인되지 않았

다. 국내 환자들의 임상양상도 중국에서 보고된 발열기, 다발성 장기부전

기, 회복기를 거치는 임상양상과 유사하였다. 의식저하, C 반응성 단백질

수치 상승 및 활성화부분프로트롬빈시간 연장이 사망과 관련되었다. 또한

연구기간 중 환자에서 의료직종 종사자에게 전파된 병원내 전파가 확인

되었다.

결론: 중증열성혈소판감소증후군은 전국적으로 보고되며 높은 사망률을

나타내는 신종 전염병이다. 의식저하, C 반응성 단백질 수치 상승 및 활

성화부분프로트롬 빈시간 연장이 특히 환자의 사망과 관련된 것으로 확

인되었다.

-------------------------------------

주요어 : 중증열성혈소판감소증후군, 신종 감염병

학  번 : 2015-21974
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