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Brief Report

Objectives: Jeju Province is well known as the region showing the highest incidence of severe fever with thrombocytopenia syn-

drome (SFTS) in South Korea. The aim of this study was to evaluate the epidemiological and clinical characteristics of SFTS patients in 

Jeju Province.

Methods: The primary data for this study were obtained from the Integrated Diseases and Health Control System of the Korea Centers 

for Disease Control and Prevention (KCDCIS). The selection criteria were confirmed cases of SFTS with a residence listed in Jeju Prov-

ince at the time of diagnosis, reported to the KCDCIS between July 16, 2014 and November 30, 2018. 

Results: Of 55 confirmed cases of SFTS, the case fatality rate was 10.9% (95% confidence interval [CI], 4.1 to 22.2). The most common 

presenting symptoms at diagnosis of severe fever, myalgia, and diarrhea had incidences of 83.6% (95% Cl, 71.2 to 92.2), 45.5% (95% 

Cl, 32.0 to 59.5), and 40.0% (95% CI, 27.0 to 54.1), respectively. 

Conclusions: Compared to SFTS patients nationwide in 2013-2015, the subjects of this study exhibited a lower case fatality rate and 

had a lower incidence of severe fever, myalgia, and confusion.  
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INTRODUCTION

Severe fever with thrombocytopenia syndrome (SFTS) is an 
infectious disease caused by a pathogenic virus known as SFTS 
bunyavirus (SFTSV), which is mediated through a vector, Hae-
maphysalis longicornis [1]. The disease was identified and 
named in March 2010 following observations made in central 
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China in 2009, where the infection manifested with major clin-
ical symptoms of severe fever and thrombocytopenia [2]. 

A recent study by Bae et al. [3] argued that Korean SFTS pa-
tients presented with significantly more diarrhea and confu-
sion compared to a group of Chinese patients studied previ-
ously, and this difference in the clinical presentation may have 
been associated with the difference in disease fatality rates 
between the 2 countries. Nevertheless, a limitation of the 
study by Bae et al. [3] was that they did not conduct a direct 
comparative analysis of the data from the 2 countries, but in-
stead indirectly compared the statistical data extracted from 
the previously published literature [4,5]. Therefore, there is a 
need for a case-series study to determine whether patients di-
agnosed in Korea present more often with clinical symptoms 
of diarrhea and confusion. 
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Jeju Province is recognized as a region with the highest inci-
dence of SFTS relative to other areas of the country [5]. Thus, 
this research aims to study the epidemiological and clinical 
characteristics of the SFTS cases reported in Jeju residents af-
ter the disease became one of the communicable diseases re-
quired by law to report. 

 

METHODS

Potential subjects of this study included confirmed cases of 
SFTS or suspected cases whose epidemiological characteristics 
were reported in the Integrated Diseases and Health Control 
System of the Korea Centers for Disease Control and Preven-
tion (KCDCIS). The final selection criteria of the study were (1) 
patients who had their administrative addresses in Jeju Prov-
ince, (2) incidents that occurred from the time of the first re-
port (July 16, 2014) to November 30, 2018, and (3) patients 
with a diagnosis of SFTS who presented with corresponding 
clinical symptoms of the disease and met the diagnostic crite-
ria for being confirmed as being infected with the pathogen. 

The clinical symptoms of the disease can include severe fe-
ver (38-40°C) lasting or 3-10 days; thrombocytopenia; leuko-
penia; gastrointestinal symptoms such as nausea, vomiting, 
and diarrhea; or swelling of lymph nodes 5 days after the ini-
tial onset of symptoms that lasts 1-2 weeks. Severe cases may 
present with multiorgan dysfunction, neurological disturbanc-
es, and confusion. Diagnostic criteria include isolation of viral 
particles from blood samples, identification of specific RNA 
from blood samples, and a 4-fold increase in serum antibody 
during the convalescent phase when compared to the acute 
phase of the disease. 

General characteristics, clinical symptoms, and exposure 
factors were extracted from the registered epidemiological re-
ports. From the general characteristics, occupations with high 
risk of exposure were categorized into agriculture, stockbreed-
ing, forestry, construction, golf course management, and other 
occupations. Part-time employees who worked regularly in 
occupations with high exposure risks were also included in the 
appropriate occupational categories. For the clinical symptom 
criteria, severe fever was defined as a body temperature above 
38°C according to the Korean Centers for Disease Control and 
Prevention’s recommendations for tick-borne infectious dis-
eases. General malaise and lethargy, which were categorized 
under ‘other symptoms’ in the original epidemiological report, 
were included in the category of  ‘fatigue’. 

The 95% confidence intervals (CIs) of the case fatality rate 
and incidence of clinical symptoms were formulated using a 
normal distribution. As the test of independence, the Fisher 
exact test was used for 2×2 tables, and the chi-square test for 
the others. For statistical analysis, a statistical computing pro-
gram, MedCalc version 18.11 (https://www.medcalc.org), was 
used. A p-value less than 0.05 was used as a cut-off for statisti-
cal significance. This study was deemed exempt from review 
by the Jeju National University Research Ethics Committee, as 
it utilizes secondary data that does not contain any personal 
information.  

Table 1. Epidemiological characteristics of confirmed cases 
of severe fever with thrombocytopenia syndrome, Jeju Prov-
ince, Korea, 2014-2018

Characteristics Fatal 
(n=6)

Non-fatal 
(n=49)

Total 
(n=55) p-value1

Gender 0.66

   Man 4 (66.7) 28 (57.1) 32 (58.2)

   Women 2 (33.3) 21 (42.9) 23 (41.8)

Age (y) 0.34

   <40 0 (0.0) 4 ( 8.2) 4 (7.3)

   40-49 0 (0.0) 7 (14.3) 7 (12.7)

   50-59 0 (0.0) 16 (32.7) 16 (29.1)

   60-69 4 (66.7) 11 (22.4) 15 (27.3)

   ≥70 2 (33.3) 11 (22.4) 13 (23.6)

Residence 0.03

   Jeju-si 5 (83.3) 18 (36.7) 23 (41.8)

   Seogwipo-si 1 (16.7) 31 (63.3) 32 (58.2)

Diagnosis date 0.36

   2014 0 (0.0) 4 (8.2) 4 (7.3)

   2015 0 (0.0) 9 (18.4) 9 (16.4)

   2016 0 (0.0) 8 (16.3) 8 (14.5)

   2017 3 (50.0) 16 (32.7) 19 (34.5)

   2018 3 (50.0) 12 (24.5) 15 (27.3)

Underlying disease2 0.19

   Yes 3 (50.0) 37 (75.5) 40 (72.7)

   No 3 (50.0) 12 (24.5) 15 (27.3)

Occupation 0.25

   Farm worker 1 (16.7) 23 (46.9) 24 (43.6)

   Stockbreeder 0 (0.0) 5 (10.2) 5 (9.1)

   Forest worker 1 (16.7) 2 (4.1) 3 (5.5)

   Construction worker 0 (0.0) 3 (6.1) 3 (5.5)

   Other 4 (66.7) 16 (32.7) 20 (36.4)

Values are presented as number (%).
1Fisher exact test for 2×2 tables; otherwise, chi-square test.
2Hypertension, diabetes mellitus, hepatitis B virus infection, tuberculosis, etc.
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RESULTS

From the period of the first reported case of SFTS in Jeju 
Province (July 16, 2014) to November 30, 2018, a total of 55 
confirmed SFTS cases were reported, including 6 fatal cases,  
with a case fatality rate of 10.9% (95% CI, 4.1 to 22.2) (Table 1). 
No fatalities were reported in patients under 60 years of age, 
and the number of fatal cases was significantly higher in pa-
tients diagnosed in Jeju-si than in those diagnosed in Seogwi-
po-si. However, no difference in fatality rates was noted with 
regard to gender, year of occurrence, occupation, or presence 
of underlying diseases. 

As for the clinical characteristics, the incidences of the most 
common presenting symptoms, in order of decreasing occur-
rence, were severe fever, 83.6% (95% Cl, 71.2 to 92.2); myalgia, 
45.5% (95% Cl, 32.0 to 59.5); and diarrhea, 40.0% (95% CI, 27.0 

to 54.1) (Table 2). The incidence of confusion was relatively 
low, at 7.3% (95% CI, 2.0 to 17.6). Laboratory analyses of blood 
samples were positive for leukopenia in 89.1% (95% CI, 77.8 to 
95.9) and for thrombocytopenia in 85.5% (95% CI, 73.7 to 
93.7) of cases. Despite myalgia being the only symptom exhib-
iting a statistically significant difference in incidence between 
fatal and non-fatal cases, it was the deceased patients who 
had no recorded complaints of myalgia.

 

DISCUSSION 

To summarize our main findings, deaths among SFTS pa-
tients in Jeju Province occurred in the geriatric population 
over 60 years of age, with a 10.9% (95% CI, 4.1 to 22.2) case fa-
tality rate, and the incidences of the most commonly clinical 
symptoms among all of the cases, in order of decreasing oc-

Table 2. Clinical manifestations of severe fever with thrombocytopenia syndrome in confirmed cases, Jeju Province, Korea, 2014-
2018 

Categories Fatal (n=6) Non-fatal (n=49) Total (n=55)
95% CI of proportion

p-value1

LL UL

Fever 5 (83.3) 41 (83.7) 46 (83.6) 71.2 92.2 0.98

Fatigue 3 (50.0) 17 (34.7) 20 (36.4) 23.8 50.5 0.47

Anorexia 2 (33.3) 15 (30.6) 17 (30.9) 19.1 44.8 0.89

Myalgia 0 (0.0) 25 (51.0) 25 (45.5) 32.0 59.5 0.02

Headache 0 (0.0) 16 (32.7) 16 (29.1) 17.6 42.9 0.10

Arthralgia 0 (0.0) 2 (4.1) 2 (3.6) 0.4 12.5 0.62

Gastrointestinal symptoms

   Nausea 1 (16.7) 17 (34.7) 18 (32.7) 20.7 46.7 0.38

   Vomiting 1 (16.7) 8 (16.3) 9 (16.4) 7.8 28.8 0.98

   Diarrhea 2 (33.3) 20 (40.8) 22 (40.0) 27.0 54.1 0.73

   Abdominal pain 0 (0.0) 6 (12.2) 6 (10.9) 4.1 22.2 0.37

Respiratory system symptoms

   Cough 1 (16.7) 3 (6.1) 4 (7.3) 2.0 17.6 0.35

   Sputum 1 (16.7) 3 (6.1) 4 (7.3) 2.0 17.6 0.35

Nervous system symptoms

   Mental deterioration 1 (16.7) 3 (6.1) 4 (7.3) 2.0 17.6 0.35

Bleeding tendency

   Melena 0 (0.0) 2 (4.1) 2 (3.6) 0.4 12.5 0.62

   Hematuria 0 (0.0) 1 (2.0) 1 (1.8) 0.0 9.69 0.73

   Hemorrhagia 0 (0.0) 2 (4.1) 2 (3.6) 0.4 12.5 0.62

   Others 0 (0.0) 3 (6.1) 3 (5.5) 1.2 15.2 0.54

Enlarged-lymph nodes 0 (0.0) 3 (6.1) 3 (5.5) 1.2 15.2 0.54

Other symptoms 1 (16.7) 4 (8.2) 5 (9.1) 3.0 20.0 0.50

Leukopenia 5 (83.3) 44 (89.8) 49 (89.1) 77.8 95.9 0.63

Thrombocytopenia 6 (100) 41 (83.7) 47 (85.5) 73.7 93.7 0.29

CI, confidence interval; LL, lower limit; UL, upper limit. 
1Fisher exact test.
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currence, were severe fever (83.6%), myalgia (45.5%), and di-
arrhea (40.0%).

The 10.9% case fatality rate of the SFTS patients diagnosed 
in Jeju Province between 2014 and 2018 was significantly low-
er than the 32.6% case fatality rate of Korean patients overall 
between 2013 and 2015 (p<0.01) [5]. Actually, the case fatali-
ty rate of SFTS patients in Jeju Province was similar to the 
12.2% (p=0.77) case fatality of Chinese patients between 
2010 and 2013 (Table 3) [4]. In order to improve the compara-
bility of the current study, a nationwide data set from KCDCIS 
on the number of confirmed SFTS cases and the number of fa-
talities between 2014 and 2017 was analyzed. The analysis 
yielded a 19.3% (95% CI, 16.1 to 22.8) case fatality rate, with 
110 deaths from among a total of 571 patients. Two factors 
may be considered in discussing the recent trend toward re-
duced fatality. First, awareness of SFTS has recently increased 
among the general population as well as healthcare profes-
sionals, which could improve the prognosis at the time of di-
agnosis, and this could have influenced the recent decline in 
fatality. Second, taking into account the similar distribution of 
personal traits (gender and age group) among different stud-
ies, one must consider the potential difference in prognostic 
factors arising from treatments rendered after the diagnoses 
were made. However, because we were not able to obtain any 
information about the treatment procedures following the di-
agnoses, further comparative research is needed.  

The 83.6% incidence of severe fever in patients from Jeju 
Province was significantly lower than those of China, 99.7%, 
and South Korea (hereafter Korea) overall, 93.5% (p<0.01) [3]. 
The incidence of myalgia in Jeju patients, 45.5%, was also sig-
nificantly lower than those of China, 84.4%, and Korea overall, 
63.3% (p<0.01). Furthermore, the 7.3% incidence of confu-
sion, a recognized prognostic factor of the disease, in Jeju pa-
tients was significantly lower than those of Korea overall, 
25.6%, and China, 21.1% (p=0.01). In contrast, the 40.0% inci-
dence of diarrhea in patients from Jeju Province was signifi-
cantly lower than that of Korea, 54.3% (p=0.03), but showed 
no statistical difference from that of the Chinese patients, 

Table 3. Case fatality rates in reported references

China, 
nationwide

Korea, 
nationwide

Korea, 
nationwide

Korea, Jeju 
Province

Incidence year 2010-2013 2013-2015 2014-2017 2014-2018

Case fatality 
rate (%)

12.2 32.6 19.3 10.9

Source [Ref] [4] [5] https://is.cdc.go.kr

35.8% (p=0.52). To summarize, SFTS cases from Jeju exhibited 
a relatively low incidence of severe fever, myalgia, and confu-
sion, and an incidence of diarrhea similar to the cases in China. 
This can be interpreted as showing that patients in Jeju Prov-
ince between 2014 and 2018 presented with less severe 
symptoms compared to the patients in Korea overall between 
2013 and 2015, which could have been associated with the 
lower rate of case fatalities when compared to the patients 
between 2013 and 2015. 

Using the variables in Tables 1 and 2 that showed a statisti-
cally significant difference (age, address, myalgia) with regard 
to case fatality, an analysis of prognostic factors could have 
been performed. However, no such analysis was done in this 
study for 2 reasons. First, there was a possibility that the sub-
jects’ administrative addresses were different from their cur-
rent addresses where the tick exposures were likely to have 
happened [6]. Second, none of the 6 deceased subjects were 
reported to have myalgia, which is a subjective clinical symp-
tom that can only be elicited from the patients directly. There-
fore, it was deemed inappropriate to evaluate the variables for 
potential prognostic factors based not on the medical records 
produced during treatment procedures, but on a database 
constructed from the notified report system. Two reasons 
would be a major limitation of this study.

In conclusion, the 10.9% (95% CI, 4.1 to 22.2) case fatality 
rate of SFTS patients in Jeju Province between 2014 and 2018 
was lower than that of SFTS patients nationwide between 
2013-2015, but it was closer to the 19.3% (95% CI, 16.1 to 
22.8) fatality rate of SFTS patients nationwide during the simi-
lar observational period of 2014-2017 (Table 3). Interpretation 
of the above observation should take into account the fact 
that an enforced regional surveillance program has been im-
plemented for infectious diseases, which enabled early detec-
tion and diagnosis of the patients. However, considering the 
official report from Jeju Province Department of Health that 
secondary SFTS infections had occurred in November of 2018 
[7], there is still a need for health education for local residents 
on preventive measures for SFTS and for improved sharing of 
primary surveillance information among healthcare profes-
sionals who would be treating the patients. 

SUPPLEMENTAL MATERIALS

Korean version is available at https://www.jpmph.org/.
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