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Development of Management Guideline

for Severe Fever with Thrombocytopenia Syndrome (SFTS)
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Summary

Title of Development of Management Guideline for Severe Fever with
Project Thrombocytopenia Syndrome (SFTS) in Korea

severe fever with thrombocytopenia syndrome, South Korea, tick—borne,
Key Words .

antiviral therapy
Institut Seoul National University Project on M ;
nstitute R&DB Foundation Leader » Myoung—don
Project

] 2015. 9. 24 - 2016. 3. 23

Period

Severe fever with thrombocytopenia syndrome (SFTS) is caused by a novel SFTS
virus which was first reported in China. In South Korea, SFTS was first reported at
May, 2013 and the incidence has been continuously increasing thereafter. Total 172
patients were confirmed from since 2013. In this study we we collected epidemiologic
and clinical data from these patients prospectively and retrospectively. We evaluate risk
factors associated with fatal outcomes. Among 172 patients, 56 cases were fatal
(case—fatality 32.6%). 50% were male. The average age was 64.1 years (range, 10—89).
85.5% (147 patients) were over 50 years old. The age in survivors (60.4 years) was
lower than in fatal cases (71.8 years). The incidence increased yearly; 2012 (1 case),
2013 (34 cases), 2014 (56 cases), and 2015 (81 cases). Cases mainly occurred between
May and October, and there was no case between January and March. SFTS was
endemic all over the country except urban area, but Kyungbuk (33 cases), Kangwon (26
cases), Cheju island (23 cases), and Kyungnam (19 cases) were most afflicted areas.
Main initial presenting manifestations were fever (93.3%), myalgia (62.5%) and poor
appetite (52.8%). Dyspnea and gastrointestinal bleeding were higher in fatal cases
(p=0.003, p=0.035). Leukopenia and thrombocytopenia were common, and fatal cases
have more severe thrombocytopenia (platelet <50x10%/mm?®; p=0.005). The values of ALT,
CRP and PT were higher in fatal cases. Fever persisted for 6—11 days. Leukopenia
peaked on day 5—8, then recovered till 3—4th week. Thrombocytopenia peaked on day
5—8, then gradually recovered in survivors but continued to decline in fatal group. AST,
ALT and LDH peaked on day 6—10, then gradually returned to normal. Elevated CRP
was present only 25% of patients, but higher in fatal group (p=0.009). The fatality of|
SETS in Korea (32.6%) was higher than recent reports of China but the annual fatality
has decreased reaching 27.2% in 2015. The epidemiologic features including peak season
and clinical manifestations were similar to those of China and Japan. Usually, patients
sought medical care due to fever, and they complained of myalgia, poor appetite and
gastrointestinal symptoms including nausea and diarrhea. Age, sex, dyspnea,
gastrointestinal bleeding, and laboratory findings of severe thrombocytopenia, anemia,
ALP, ALT, CRP and prothrombin time were related to fatal outcome in univariate

analysis. But there was no single risk factor leading to fatality in multivariate analysis.
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Table 1. The list of institutions participating in the SFTS study
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Table 2. Time table for the progression of the prospective study

A
2% A 2197 (days, D) 17| 6%

0 CIe
Da _ 1| 3| 5| 7| 9| 11 13| 15 17 19| 21 28 | 42
Y 2

AdEA A5

AT o

AA An
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AA AT
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NAAR AR
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DD D D] D [ > < <[ < <
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@ CBC with diff count + ESR, chemistry battery, rGT, CRP, Procalcitonin, LDH,
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Figure 4. Flowchart of the prospective study
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Table 3. Case recording form (CRF) for the characteristics of the subject
Charactenistics of the subject

Date of birth e T

Sex {male/femas) {/F

Body weight/height e i
Occupation:

fammer

cthe s (specifyl spech

HE=A:

FE RN B = Ol MERIE)

=8 ZEN? Ty

EE WS zpeafyt spect

Undeying dizseaszes
oM @ HBAIC<TH, @ =7% T2

HT TEIT I FEO

=

RS0 E0rEl= QvA

I
=
1=

>_
iy

H(CHF) Symptomatc dyspneas+

e |

]

renic ver dis T H =8 118, Hev/HovE Z R, 7[ER

{GFR < 60 mL/1.73m%) (O WEr @ SE=00 EsRD T/ 3T

g__;L_E
E

SN ST =W ES

LY == Bl ]

ST =0ES

9
=]

Salid tumar achive[E A= =,/ hopeless)

Hematdogic dis athve[B AT = =/hopeles)

Prednizolone =20mg/day & >3wesks

IMmMUNoSUppEssve thempy e =

Pregnancy

MNone

Date of 1=t vt rririAdd

Date of initial Sx onset

Memory of insect-bite, date

Presence of inzect-bite site | #*] spect

Initial 24- hour Lab {worst value)

Body temp (%) numbe

SEFOBF [mmAg) e

Heart mte {fmin) e o

Resp rate {fmin} ribe

Complications

Meningoencephaltiz (C5F tap)

Mechanical ventilabon

Myocardhis

Arhythmis

Cthers (speciy) speah

In-hosptal mortdity (+hopeless dischamge)

date of moralty/hopeless dechame mm,/dd

Date of dizcharge Y mydd

ORI e 2, ry mmi

DM =disbetes melltus, HTM=hypertension, {V A=cerbrovascdar sccident, CHF=congestive heart failure
CKD=chromc kidney disexe COPD=chrenic obatructive pulmonary disease
SBP=systolic blood preszure, DBP=diastdic blood pressure, CSF=cembrospinal flusd
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Table 4. Case recording form (CRF) for the clinical manifestations

Clinical Manifestations

Warables / Hospital days (H

Cnzst

HDA

HOO2

HOCE

HOOF

HO1C

HO14

HDY

HD21

D2g{a

hAZ(Ew)

Systemic 5x

Fewver

M yalgia

Arthralgis

Back pain

Respiatory/Cardiovascular

Sore throat

Cough

Sputum

Cry= pnea

Chest pain

Gastroantestinal

Anorexia

Mauses

Womiting

Ciarrhea

Abdominal pain

Hemormrhagic

Epistasas

Gingwval bleeding

Hemoptysis

G-| bleeding

Gross hematuria

Purpura

Petechize

Central nervous system

Glasgow Coma Scale

Best Eye Response [1-4)

Best Verbal Response (1-5}

Best Motor Response (1-6)

Physical findings

BT, daily peak (*C}

Comjunctival injection

Lymphade nopathy

cervical

alla

inguinal

other & peafy:
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Table 5. Case recording form (CRF) for the laboratory results

Laboratory Findings of the Subjects
Vanables / Hospital days (HD) | HDO1 | HDO3 | HDOS | HDO7 | HD1C | HD14 | HD21 HD28{dwHDA2(Ew)

L Ay g ey LA P SERpSISESY JH i [} RGNS T ) PSS N x 4 e
ale oo e n g nLs o a b od

i~

Complete blood count {CBC
WEC (/L)
neutrophil %5)
lymphoote (%)
HE {g/dL)
Hematocont 36)
Hatelet {fuL}
ESR
Chemistry

Choleste ol {mg/dL)

Protein {g/dL)

Albumin (g/dL)

Bilirubin, total

ALP (IU/L}

rzT

EET 070

ALT (070

BUN img/d0)

Zerum creatimine {mg/dL)
Cthers

CK (/L)

CK-MEB fraction {ng/mL}

[GH (10/0)

TRF [mg/d0)

Procalctonin

Femitin

Sodium
Potassaum

Urinalysis
u- Albumin

u-Glucose

u-Blocd
u-WBC, stick
Others
Frothrombin time {IMR)
SPTT [zec)
Fbrnogen (mg/dL)

Chest X-my abnomality, new

*ALT = aspartate aminctmnsfemse ALT = slanine aminotransferase, CK = Creatinine kinase

LDH = Lactate dehydrogenaze, CRP = C-reactive protein, ALP = Alksline phosphatase
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b 2w #ARA A

O 201593 1297HA 2 7|02 HZ 3970 gradzoew
A o 8 FAA F 17290t 1729 ] 32 F B AT

o ASE BAEL, JRBA Junde 4%, AR
2719l ARAL G27b ok HE B Sl sFatark
O 12039 84 F 292 m7lelA AAZA AACRE, 910 <JalN Fa=9
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. JAVEN I FA97H

O A=Az % 23749 oJw BN 319 ATAHAYATA TH)7h YPIES)
20 FeAstel F%H YPAR 71 L AFH AR FHL APSHAH Table

D). o #4< Bl 7659 JARE SN
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O % BYBA 17282 71202 st =5t B9A $204 FARGES W BYSE
(339) 9 ZA=(26%) A BT 7Hg Bk, o E AFE, AR, BVE
<X Ao figure 5).
O AFEE T3t FUoA AZHozm BXA v HofAtols =&, 13l
F, GERAGY AYFEAY, AT Fol Fa APAoluk
Ad [2AeR @)
AEE 33 p l:dﬂmm,/ Sokcha
35 26 ok @
AFE 23 — %’ : L?ﬁg i
ARd T 19 i @;guﬂ-"u-'-\' p - f
ANE 14 o, @ BRSOy
;{4 EI‘I’I'E 13 @ N @ ’ m;}i‘:ﬁ;m A‘r\dm-g@
depd e %,@ o @& °
o) g A 11 p TP @ ¥ Son.
% —0q 11/:!\‘(‘—1—;:— 11 Jeomu .@ e LI. ?‘
}\"I%%%}\] 4 JEL |® @‘ H" Usan
%)1\__3’6}0‘51}\] 4 ; bwi?j. lee . G"‘H
= = {ampyeory
FA%E 4 “‘". Lok N
FAkg o A 3 S inds m@?’ Vesu
G AN 2 ? _
?l;:(j%]_o_:} }\] ) K“:ﬁ'.l;'vl.lﬁhu
ek = 2 Jeiu
Aﬂ%}\] 1 Gocogle SeGawino Map data E);\'.ﬁirr‘,i_ o, S planet, ?E?J?:!
Figure 5. Geographic distribution of SFTS patients in Korea
G A8A J1A 54 2 A7 TIMEF $A2 W
O % 1729 Z 569o] Algale] AALELS 32.6%FaL, Ao £gH 1208 FoAE

467 o] AlFale] (XA 38.3%) AA| kA9 XALS HueE tda
Toll 23R ke 5279

=7 =0 o

LSS 19.2%2 AT T3 Sxto] vlste] 525
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sttt AFo] E3EA Fe s E FA 259, A 27Hoe g JFir) v)S=E
St

O Yol(age): F 17289 A5 H A% 64.14 3 (range, 10—89A]), thF&-°] 50
Al 073(143%, 83.1%) 01001, 40tHF¥ 7074 ARG 7t S7hstdaA a7t 5
7hete ddoldnh 40t E APEAZE §1%laL, 50H ol Fcle ARl SRS
AAEE A F7hste] 80T o3l Ae Awko] W=(57.1%) #A7F Abdstdd. A
A H AR 60.44), AbEAY] Wi AR 718 AT Aol E3HE Aol
A 82 ¢ 3 A dFe] FURsEA S SUrsklen, B AR 66.2
A2 A EAbe] B AR FARIAT ATl TFHA 4 fAeME #A
BOAAEE Aol SUkstH @ SUbstlen Wit AR L 59.44R AT ZIT

of BlshA fFolstAl A &AH AT (p=0.009).

35 60

325 9
£ 40 ©
T
@ 4]
5 20 &
o =
— -
(o]
T 15 &
£ 1]
: 10 =
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g 30
20
5 I 10
0 - l = | 0
0-

10-19 20-29 30-39 40-49 50-59 60-69 70-79 8
Age groups

Male MW Female ——Fatality

Figure 6. Age distribution and fatality rates of the subjects

O #x}E2f(case incidence): A= 2 998 dx WA F5 2, vjd A ALTt F
7Vetar Q1o 5-1090] A ZATHFig 7 & 8). WAASTE 20123 (19), 20133 (34
), 2014:d(56%), 20156 (81%) o2 wjd S7FFAG F 2A Al7]= 529-1090%
3 129~397M A= @A o] it B AV X F REFIFAA EgE
Zpol 5 Holx| gkogth.
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O 4719 Ag7tA = 1729 sty 1 & AT B AFolA E3HA &2 52
W] Fx= EFE 1209 vl HS o XARE o] Yt ddiF oz AMgRLv)
AL olfre AA, AdF2> F35 E4d Yetide AT 2ol o Fe #A-™o] e 7Y
Sk A2 ZEsh=d, Aol EgE RS vluste] HrAHo] @ty WEo
2 F3IE 5 dd =4, A7 EFE A &2 529 T WAdY o] 7d 2F
o] AR, AH J=7]d o8 AnEE AR viral load7F ol 4ol A3
S 7FsARE 1YEte B 4 Ao

100 100

90 90

80 80
< 70 70 &
= 1]
_E 60 60 I
© [\1]
2 50 50 5
0 -z
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Figure 7. The frequency and case fatality rates of SFTS cases by the year
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Figure 8. The frequency of SFTS cases by months
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O olF9 7I-EA dafjx= AFHQ AR FHE Tt o]FoAH7] Wil
12099 A7 XFAAE o2 45 APt

O 71A &A% (underlying commorbidities): 7| A A ARE BH 46.7%N A 7]A A& o]
R, ¥Sgto] 31.7%(38%) o2 7 BAY o B (18.5%, 229), HEF
(4.2%, 59), A2)(2.5%, 39), LBFH2.5%, 31), AFA(1.7%, 2%3), HEZHES(1.7%,
2%8), T HMNEHEA(1.7%, 278) T o)Atk 53.3%(64%8) o= Folgt 714 d g
o] gl (Table 6).

Table 6. Underlying commorbidities of the subjects

Diseases Total, N=120
DM 22 (18.5%)
HTN 38 (31.7%)
CVA 5 (4.2%)
CHF 2 (1.7%)
CLD 2 (1.7%)
CKD 0
Asthma 3 (2.5%)
COPD 2 (1.7%)
Solid tumor 3 (2.5%)
Hematologic dis. 0
Steroid or immunosuppressant 0
Pregnancy 0

No comorbidity 64 (53.3%)

*DM=diabetes mellitus, HTN=hypertension, CVA=cerebrovascular accident,
CHF=congestive heart failure, CLD=chronic liver diseases, CKD=chronic
kidney diseases, COPD=chronic obstructive pulmonary diseases

O A (occupation): AJAo 2=, 46.4%(529)7F ol At YAt
O F=7] &< (insect bite): 22.0%(26% )2 A= =7l EH AS 222 HASY
Ohar AEshalar, 29.2%(35%) 9 Aol A=Y =3 45 #EE + AAH
O ZE-7](incubation period): =Z&A| A o] W b= 7790, BV 0-30Y
(F323k, 29) oAk (Table 7).
Table 7. Time to specific events
Progression time (days) Median days (range)
Exposure to onset 2 (0—30)
Onset to admission 4 (0-30)
Onset to discharge 14 (2—68)
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O FH#d T 98 YIS AFEZ7IAHE(31.1%, 379), H5=A(13.8%, 169), F
o

ol

Table 8. Complications of SFTS cases

2 &34 FAEUtH(Table—7). 7|8} FHZ= FAANRA(7
) ol 23E A

Complications Total, N=120
Meningoencephalitis 16 (13.8%)
Mechanical ventilation 37 (31.1%)
Myocarditis 5 (4.2%)
Arrhythmia 14 (11.8%)
Others 35 (29.2%)
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4.3. YAA A (clinical manifestations)

7F. 27] d44LA
Table—9. Initial clinical features of SFTS (N = 92)

Clinical manifestations n (%)
Systemic symptoms
Fever 84 (93.3)
Myalgia 55 (62.5)
Arthralgia 6 (6.8)
Back pain 9 (10.2)
Sore throat 7 (7.9)
Respiratory and Cardiovascular symptoms
Cough 13 (14.6)
Sputum 20 (22.5)
Dyspnea 19 (21.4)
Chest pain 5 (5.6)
Gastrointestinal symptoms
Anorexia 47 (52.8)
Nausea 33 (37.1)
Vomiting 22 (24.7)
Diarrhea 50 (55.6)
Abdominal pain 20 (22.5)
Hemorrhagic symptoms
Epistaxis 2 (2.3)
Gingival bleeding 7 (7.9)
Hemoptysis 3 (3.4)
GI bleeding 8 (9.0)
Hematuria 3 (3.4)
Purpura 6 (6.8)
Petechiae 8 (9.0)
CNS symptoms
Headache 29 (32.6)
Dizziness 20 (22.7)
Seizure 8 (9.0)
Confusion 22 (24.7)
Physical findings
Lymphadenopathy 9 (10.6)
O 37 A 15 oo el st xbe 929 o] At WA Z=7](15F o) FA}te

<3

T8 9FFdL, fever (93.3%), myalgia (62.5%), diarrhea (55.6%), anorexia (52.8%),
nausea (37.1%), headache (32.6%), vomiting (24.7%), dizziness (22.7%), sputum (22.5%),
abdominal pain (22.5%) 5] +22 REE Hirh Hdo] 714 &34%aL, 39C o
o] ago] TRt = A¢E 272%E AT AE&HZ, o4 FE, A 59 &
St71Al F7del 75.0%°] At A FE1EIY. dEZAFH = 10.6%04 FAHAL,
A Jz AL 7P EshA el E Ao



73 3} (progression of clinical manifestations)
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Table 10. Symptomatic periods of SFTS

Clinical manifestations days (interquatile)
Systemic symptoms
Fever 8 (6—11)
Myalgia 7 (5—-9)
Arthralgia 11 (8.5—18.5)
Back pain 10 (8—13)
Sore throat 8 (7-12)
Respiratory and cardiovascular symptoms
Cough 8 (8—12)
Sputum 10 (8—14)
Dyspnea 9 (8—12)
Chest pain 4 (3—6)
Gastrointestinal symptoms
Anorexia 9.5 (6—14)
Nausea 8 (4—-11)
Vomiting 6 (4—8)
Diarrhea 8 (5—10)
Abdominal pain 8 (5—9)
Hemorrhagic symptoms
Epistaxis 8 (6—15)
Gingival bleeding 8 (5—12)
Hemoptysis 10 (9—13)
GI bleeding 9 (6—12)
Hematuria 9 (7-10)
Purpura 10 (9—10)
Petechiae 10 (9-15)
CNS symptoms
Headache 8 (5—10)
Dizziness 6 (4—8)
Seizure 9 (7-11)
Confusion 12 (9-17)

x(Gl=gastrointestinal, CNS=central nervous system

O 25 A0 Tdo] A&HE FA4E 60.4%2 Ao, AbE3E Sxjol A F2)35H
o e g FAHJH(p=0.004). o]edE TFITT(27.1%, p<0.001), 33| z}put
(13.4%, p=0.017), AHE(14.5%, p=0.024)E A3 B2 H T} AP S A Fre]st7
Eo Wz Ao g FAQHAUY.
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4.4. A9 DA HALAZA (laboratory results)

= W A 1@7\]{— “go]oq‘:} A Z271(15 o) Sxte
Fo AR E NIFEA(91.2%), BEBHA(96.7%), NE(22%), ot=32H o]
E A& A (aspartate aminotransferase, AST)Q] Z7H95.6%), &Etd olm = A
28 4 (alanine aminotransferse, ALT)9] 57H90.1%), AR EEE B Z e} AE A7t
(activated partial thromboplastin time, aPTT)¢] A A(84.9% )L & A=}, ZAigd<
a2 (lactase dehydrogenase, LDH) 2] o] 94.0%91 A4 &=, G54 C—-
Sl 2 (C—reactive protein, CRP)9 A+ 25%=2 BXR &9ti(Table 11).

2

o

ke
o,

T

Table 11. Laboratory findings at initial presentation of SFTS patients (N = 92)

Variable n (%)
Complete blood count (CBC)
Leukopenia (<4,000/mm”) 83 (91.2)
Neutropenia (<1,500/mm’) 70 (76.9)
Lymphopenia (<1,500/mm6)_ ‘ 87 (95.6)
Thrombocytopenia (<10x10°/mm”) 88 (96.7)
Severe thrombocytopenia (<5%10°/mm”) 49 (53.9)
Anemia (<11g/dL) 20 (22.0)
Chemistry
Hypoalbuminemia (<3.5 g/dL) 67 (76.1)
Elevated ALP (>120 IU/L) 31 (37.8)
Elevated AST (>40 IU/L) 87 (95.6)
Elevated AST, high (>200 IU/L) 60 (65.9)
Elevated ALT, (>40 IU/L) 82 (90.1)
Elevated ALT, high (>200 IU/L) 22 (24.2)
Coagulation
PT prolongation (INR >1.3) 14 (16.3)
aPTT prolongation (>40sec) 73 (84.9)
Others
Elevated CK (>300 IU/L) 53 (88.3)
Elevated LDH (>300 IU/L) 78 (94.0)
Elevated CRP (>3 mg/dL) 22 (25.0)

* ALP=alkaline phosphatase, AST =aspartate aminotransferase, ALT =alanine aminotransferase,
PT=prothrombin time, aPTT=activated partial thromboplastin time, CK=creatinine kinase,

LDH=lactate dehydrogenase, CRP=C-—reactive protein.
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K

FYg TN AAZ ga&T, 2w 5-10U(F

2 FAZEE PRSI Y0 ARG 0 154

700/mm’ 2 743 A gsgon, 2-3FA7t Hul SEHE PP nylw,
A

8
1 J
Yo 155 48x103/mm3 EE} 2F Aol 47x10°/mm® = uﬂ Lié}% FFe Kol
3FA
al

[e]
1.06 mg/dL 0.95 mg/dL 1.04 mg/dLi = At 019]— ol zt /\] 7l w2 AHA
2 AAbrA o] W3tE Table 122 2733ttt

Table 12. Progression of laboratory parameters in SFTS

(median, 95% confidence interval)

Variable 1st week 2nd week 3rd week
WBC (/mm”) 1,700 (1,770-2,690) 2,730 (2,900—3,890) 5,570 (5,110—8,470)
Platelet (x107/mm") 48 (45.0—55.6) 47 (47.8-60.8) 140 (135.9-192.1)
Hb (g/dL) 12.6 (12.0-12.9) 11.3 (10.5-11.5) 10.4 (10.1-11.1)
Albumin (g/dL) 3 (2.9-3.2) 2.7 (2.5-2.8) 2.8 (2.7-3)
ALP (IU/L) 92 (119-227) 135 (166—251) 112 (122-212)
AST (IU/L) 305 (388—587) 397 (549-1,062) 61 (82—615)
ALT (IU/L) 112 (127-175) 150 (181—297) 68 (84—173)
PT-INR (INR) 1.11 (1.02-1.54) 1.07 (0.94—1.76) 1.08 (0.72-2.51)
aPTT (sec) 49.75 (53.12—73.17)  54.2 (52.52—-74.90)  31.5 (31.22—45.50)
CK (IU/L) 1,207.5 (1,629-4,174) 1,479 (1,923-3,921) 453 (8—4,801)
LDH (IU/L) 1,148 (1,326-1,967) 2,067 (2,245-3,696) 815 (685—1,710)
CRP (mg/dL) 1.06 (2.21-9.20) 0.95 (2.29-9.37) 1.04 (1.74-11.01)

* ALP=alkaline phosphatase, AST =aspartate aminotransferase, ALT =alanine aminotransferase,
PT=prothrombin time, aPTT=activated partial thromboplastin time, CK=creatinine kinase,

LDH=lactate dehydrogenase, CRP=C—reactive protein.
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oo g A53AS e FEUAMH) AIAAE A ATH(p=0.013).
O A ole 7| JolAl (CK)E 88.3%2] Ao A A&o] B} A= AL Aol
94%2] ALl A Apel| A Bl 3] ot

@ o3l 2ol ¢t AL EA(LDH) =

Mz AT Alo] o= 7:]]&, o2 §98 o|7} Ho|x| ekorr).
22 25%9] Ao vl 3ol

e FE( MA DR x} tH(p=0.009).

O SaAAe] ool Frte e 39 ZZEFRAHPT) Fe2 16.3%= A= &

sred olF ¥ 78.6%7} Am}f& BAR0z fod FEOMH AAR9
Z=0 o
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HAA7HA Fee H Fa siEE FFeZ Bt LDH A

AnAAA 45 A AR sAHE o=

Table 12. Univariate logistic regression analysis

Sl At

O, ol F 59.1%7}

ATH(p=0.001).
BET Abelel
A 6—-109
A 6—-109

O,E—E_\"l

ofN o\
ox

for the risk of fatality

Variable Odds ratio P value
Age 1.06 (1.017—-1.097) 0.005
Farmer 1.87 (0.769—-4.55) 0.168
Dyspnea 5.42 (1.807—16.233) 0.003
GI bleeding 6.00 (1.134—-31.735) 0.035
Severe thrombocytopenia (<5><103/mm3) 3.52 (1.395—8.883) 0.008
Anemia (<11 g/dL) 3.57 (1.276-10) 0.015
Hypoalbuminemia (<3.5 g/dL) 3.24 (0.985-10.678) 0.053
Elevated ALP (>120 IU/L) 3.55 (1.377—9.151) 0.009
Elevated AST, high (>200 IU/L) 2.62 (0.979-7.018) 0.055
Elevated ALT, high (>200 IU/L) 3.54 (1.307-9.585) 0.013
Elevated CRP (>3 mg/dL) 3.85 (1.406—10.553) 0.009
PT prolongation (INR >1.3) 8.33 (2.114—32.845) 0.002

* ALP=alkaline phosphatase, AST =aspartate aminotransferase, ALT =alanine aminotransferase,

CRP=C-—reactive protein, PT=prothrombin time.
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Y. o FE A (Multivariate logistic regression analysis)

O @EgEAS Tt 42 AgAA e deir Bid 2495 Adsdin. ey
dre TAHCE Fog 29l FAAHA BYTH(Table 13)

Table 13. Multivariate logistic regression analysis for the risk of fatality

Variable Odds ratio P value
Age 1.02 (0.96—-1.078) 0.566
Sex 1.94 (0.439-8.574) 0.382
Dyspnea 3.31 (0.561—19.483) 0.186
GI bleeding 5.44 (0.287—102.881) 0.259
Severe thrombocytopenia (<5%10°/mm°) 4.36 (0.768—24.722) 0.096
Anemia (<11 g/dL) 2.64 (0.57—12.257) 0.214
Elevated ALP (>120 IU/L) 0.77 (0.119—4.978) 0.784
Elevated ALT, high (>200 IU/L) 1.93 (0.463—-8.007) 0.367
Elevated CRP (>3 mg/dL) 0.69 (0.125—3.788) 0.668
PT prolongation (INR >1.3) 3.89 (0.854—17.762) 0.079

* ALP=alkaline phosphatase, ALT=alanine aminotransferase, CRP=C-—reactive protein,

PT=prothrombin time.

_32_
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oh. SFTSY AHAME A &A

O AFWE B4 F 274 FaAAA 1R AANN FAHA Raha, F4HQ 4

FollA Exlo] HAdo wepA Ade] FEeA YAldate g
=

Aldgo]l dastrt offel ikl

O A= vAE Zd=3 vz7AE SFTSE Y HYAA 2l SFTS virus (SFTSV)E =i

A wolz 2 o

A ZF A FFE LA NS (real—time RT-PCR)o]th. U AR qAE F
1729 % 298 conventional RT—PCRo|A SAo=Z yYgoy} F7tE A3

real—time RT—PCRoIA &xlo] & u} o] AALS] W= rt TA7F 2 & U5
pZs

Qg w ATk Hhole 27 Gk Al A e SAR, 2L A5 7
Ao 2 AEEE QAT FPolT

(1) Real—time RT—PCR ¥ conventional RT—PCR

O Real—time RT—PCR< conventional RT—PCRe] H]3] L dE0°] ¢ vta1, 917 =
—O]‘:ﬂ o ¥om, &8 Algto] B AT wlol#2 RNAE FA7] 3 oA
Z= 9tk B3y 209 o]F o] A A o]z~ RNAY} AZH7 % 3}
e 2F oule] oz AxlstE Aol o, Sun 5o] L, M, S segment
Ztol] )&} single == multiplex®2 one—step real—time RT—PCRE A]3 3+ A3}
7b QY. o] Wi RIZE 98.6%, Sol= 99.1-100%%th Z+ segmentol] wht

g& m{w

N

f
A et rQL

(o]

ZHRNA)S 2 a2 AHuS(PCR) 502 ZZ A=x3go=zH 3
A & ok AA AAeA A 7 Ao o] 8T F A= 7W A3 e

/‘5_'_1

2=

s

b

S

=

T+ singleo]Wr multiplexthol] wel W= Eo|xo] xpol7l YX= Ehth

Real—time©]E conventional®]E RT—PCR W e 2 AAE wj= RNA F=,

o7

Al PCR 53 o] BF & o|FofX=AE A48y 98 npolglx @7IM<E
= F#3F internal control (IC)& ARE3h= Ao] Fo}. IC7F TFHEA 2o HA
ol BHAE SEHA o, g AAY AA AFde= 540l obdE F &
(invalid)©]t}. Conventional RT—PCR W o 2 AALE % =4, Liu 59 =4

& %L—Tifé} T A E]—ZO. o7t conventional RT—PCR& 5% TJrX*

n -lol'
nt
(z
i

(2) npoj3j & v F
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JSTA 7 A 5E& AFEE 4 At SFTSVE Vero, Vero E6, L929, DH82 5

9] cell lined|A wF 7}538FA 9, DHS2o| A5t Al X & 3} (cytopathic effect,

CPE)7} vehdtia A ek, Y8 strainol A Verool M= CPEZ} e

T ATk A Zuj gl A nlo]H2E Fedtes Hle BE 2-5¥e] A, 1A 4

ngolv A4 e A o E noly vt dEHAFS Flaor g

o, @y & A)zto] Ay PCRE Aol gE wike A9 497t gomg
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5 were si 9o A W Ada we 2 A9 E0

>
r\l
e

_

=
mEL

(3) @333 ¥y

O

o

HFA7) gL Ao SFTSVel 5eo]& IgM &5 ELISAY indirect
immunofluorescence assay (IFA)Z HAE3le 18 4 o). Y &A= )
ol 28 Z Rt &4 Yehda” IgM dAs 2 49 SRE Jehdo] A st
o 6701d7HA] AEHM, 1-450= FEE°] 7HE =obA 60-80%% A2 de
A Qe IFAE wlolH 25 w3 AZ7} lojof st Zo] wolth
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2}, SFTSO &3 A&7 744

O

(D

(2)

(3)

228A) AAEYEe) FISRAR FALLoIN P EE A 2RwFo 9
A4 B Ao FRHE ARBURIOE Aske] 27) =Bl A 7z
Aol AaRPAA 24 AAE o

d 493 201599 5H 9 SFTS 22k A4 A7} o)
2 ol FAHJTG. web i Bl o2 dwrelr] 93 HAF Haw
g x2A7F dasttt SFTS &449] e Y =Zo] d 5 3¢9 2ol 19
3 wZAjoA dutEo 73? ribaviring FA3AY AT LSFEIZAE F A3}
of B & gloy old tisiME F7HH9 A7 Dasit
2d Agd g =X
O nlolH 2 Eddo] gAEHE Szt g A, HFHlE, wjdE S &49 9
Fup gRgute] =2 H AL(EFAMAL Ef&) =2 Bl B2 29E 9

Zdadg

O #A42RE YLFAANA, JBFAAZRY JRFAANA, BAZREY THE
AgelA At e A% =] e dEREst S Fastt AdA
17 dholel 24 E WA FE ARPRE Aol AY Y AH(£4E
B ge Auhs Folu M) PP BHH 1 Aok A%E 9] 9

Ne dmEAR, BABa4, 242 49 2E B 7oA AT 9 1%

dAs Fsfor dvh. TN EARS SAE AT dojzESs W

o
A= Ales 7hed Fstal Aol & dasiud HH3 HoxAE 3o}

BEFF9AF ¢ F34(standard precaution)
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golng JUUE A%XHA L9 W Fadt olg BAD A&H A
FAe] Bast o] ATE B3| AR ne] HEw JPUEADE I
o] Z o g7|gvitt Ao FASo] sy, WA At 54y He B 8
el AT Yo} 2529 ATII el AEH] ARE FYsheE ool Yo

CAAF T A%H YESD #AE FuA dhd Hx 3d YEE A7)
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flo
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A g r|delN Hre] s B JeS yHEd, ot 13 JAdzAte] H
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b2 TN A SFTSE 30% Fo] AL Bolx a1, Z4%4 27730 AL
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o -+ A (& 30%) | 30,711,792 47.20
A F OH F 4 (F3H) | 12,420,720 19.09
B Z 4 (F 0 1) 0 0
o 7 H] A Al 7,173,400 11.03
o H] 0 0
S 1a Q] = H] 99,000 0.15
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Al " A F & A 75 Y 6,400,000 9.84
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Table 1. Initial clinical manifestations of severe fever with thrombocytopenia

syndrome
Variables Number of patients (%) p—value
Non-fatal Fatal Total
Systemic
Fever 53 (93.0) 31 (93.9) 84 (93.3) 861
Myalgia 38 (67.9) 17 (63.1) 55 (62.5) .170
Arthralgia 5 (8.9 1 @D 6 (6.8) 410
Back pain 6 (10.7) 3 (9.4) 9 (10.2) 1.000
Sore throat 6 (10.7) 1 (3.0) 7 (7.9) .252
Respiratory and cardiovascular
Cough 10 (17.9) 3 (9.1) 13 (14.6) 357
Sputum 12 (21.4) 8 (24.2) 20 (22.5) 759
Dyspnea 6 (10.7) 13 (39.4) 19 (21.4) .001
Chest pain 4 (7.1) 1 (3 5 (5.6) 647
Gastrointestinal
Anorexia 31 (55.4) 16 (48.5) 47 (52.8) .630
Nausea 24 (42.9) 9 (27.3) 33 (37.1) 141
Vomiting 15 (26.8) 7 (21.2) 22 (24.7) .556
Diarrhea 31 (54.4) 19 (57.6) 50 (55.6) 769
Abdominal pain 12 (21.4) 8 (24.2) 20 (22.5) 759
Hemorrhagic
Epistaxis 1 (1.8) 1 (3.0) 2 (2.3) 1.000
Gingival bleeding 3 (5.4) 4 (12.1) 7 (7.9) 416
Hemoptysis 1(1.8) 2 (6.1 3 (3.4) .552
GI bleeding 2 (3.6) 6 (18.2) 8 (9.0) .048
Hematuria 1(1.8) 2 (6.1 3 (3.4) .552
Purpura 3 (5.5) 3 (9.1 6 (6.8) .668
Petechiae 3 (5.4) 5 (15.2) 8 (9.0) 141
Central nervous
Headache 18 (32.1) 11 (33.3) 29 (32.6) .908
Dizziness 12 (21.4) 8 (25.0) 20 (22.7) 701
Seizure 4 (7.1 4 (12.1) 8 (9.0) 462
Confusion 6 (10.5) 16 (50.0) 22 (24.7) <0.001
Physical findings
Conjunctival injection 3 (5.6) 3 (9.7) 6 (7.1) .664
Lymphadenopathy 6 (11.1) 3 (9.7 9 (10.6) 1.000

Fol A s SFTSe] AwhaQl Qe Hde Te Aol M Bata, &
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Table 2. Duration of symptoms in severe fever with thrombocytopenia

syndrome
Variables ]()r;llg?i?aonn days, interquartile)
Systemic
Fever 8 (6-11)
Myalgia 7 (5-9)
Arthralgia 11 (8.5-18.5)
Back pain 10 (8-13)
Sore throat 8 (7-12)
Respiratory and cardiovascular
Cough 8 (8-12)
Sputum 10 (8-14)
Dyspnea 9 (8-12)
Chest pain 4 (3-6)
Gastrointestinal
Anorexia 9.5 (6-14)
Nausea 8 (4-11)
Vomiting 6 (4-8)
Diarrhea 8 (5-10)
Abdominal pain 8 (5-9)
Hemorrhagic
Epistaxis 8 (6-15)
Gingival bleeding 8 (5-12)
Hemoptysis 10 (9-13)
GI bleeding 9 (6-12)
Hematuria 9 (7-10)
Purpura 10 (9-10)
Petechiae 10 (9-15)
Central nervous
Headache 8 (5-10)
Dizziness 6 (4-8)
Seizure 9 (7-11)
Confusion 12 (9-17)
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Table 3. Initial laboratory parameters of severe fever with thrombocytopenia syndrome

Number of patients (%)

Variable P value
Non-fatal Fatal Total

Complete blood count (CBC)
Leukopenia (<4,000/mm’) 51 (87.9) 32 (97.0) 83 (91.2) 143
Neutropenia (<1,500/mm") 42 (72.4) 28 (84.9) 70 (76.9) 176
Lymphopenia (<1,500/mm3) 57 (98.3) 30 (90.9) 87 (95.6) .099
Thrombocytopenia (<10%10"/mm’) 55 (94.8) 33 (100) 88 (96.7) .184
Severe thrombocytopenia (<5<10%/mm”) 25 (43.1) 24 (72.7) 49 (53.9) .006
Anemia (g/dL) 8 (13.8) 12 (36.4) 20 (22.0) .012

Chemistry
Hypoalbuminemia (<3.5 g/dL) 38 (69.1) 29 (87.9) 67 (76.1) .045
Elevated ALP (>120 IU/L) 14 (26.9) 17 (66.7) 31 (37.8) .007
Elevated AST (>40 IU/L) 55 (94.8) 32 (97.0) 87 (95.6) .632
Elevated AST, high (>200 IU/L) 34 (58.6) 26 (78.8) 60 (65.9) .051
Elevated ALT (>40 IU/L) 50 (86.2) 32 (97.0) 82 (90.1) .098
Elevated ALT, high (>200 IU/L) 9 (15.5) 13 (39.4) 22 (24.2) .011

Coagulation
PT prolongation (INR >1.3) 3 (5.7 11 (33.3) 14 (16.3) .001
aPTT prolongation (>40sec) 42 (79.3) 31 (93.9) 73 (84.9) .064

Others

Elevated CK (>300 IU/L) 30 (85.7) 23 (92) 53 (88.3) .455
Elevated LDH (>300 IU/L) 46 (90.2) 32 (100) 78 (94.0) .068
Elevated CRP (>3 mg/dL) 9 (15.8) 13 (41.9) 22 (25.0) .007

AlLP=alkaline phosphatase, AST=aspartate aminotransferase, ALT=alanine aminotransferase,

PT=prothrombin time, aPTT=activated partial thromboplastin time, CK=creatinine kinase,

LDH=lactate dehydrogenase, CRP=C-reactive protein.
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O JEZ4e 35T+ B 2 Iy, dx37 A4Sk HlEo] 95.6%%
o =gt AFPAZL 96.7% A FutEH, 5-10Y9(F Y Yol AA 2 7+43 5 3
25 7] AZsth £33 d4o] 50,000/mm’m e £ AAPAZL 53.8%=, ol A}

gEAT A 2 5 EE}E}(D=0.OO6).

AR UE=20 76 1% A, 28 A ‘ﬂﬁ%ﬁﬁii(alkaline phosphatase, ALP) A%< 37.8%
o Al FRI= . ot~ut 2 Ho|Eoln| =AY F A (aspartate aminotransferase, AST) ‘&2

6%, dEFdolu| =A< & 4 (alanine aminotransferase, ALT) <5< 90.1%9A Syt o}
£3] AST 9 ALT7} 200 IU/L o] o.2 =4 453t vl&x 247 64.9%, 24.2%°] 91201,
6-104 (4% 89) Aol Hu=2 FFst FH HA IJHFHJG. ZAEFAF A (lactate
dehydrogenase, LDH)9] 452 94.0%, =A@ otd7]yolA(creatinine kinase, CK) 52
87.7%N A FAFH AU, AlgF A& Alolo #23 2pol= gl LDHE 6-10¥(F
Gk 8Y) Aol Hu=E FF3tal, CKe 5-9Y9(F%# 8Y) Aol Ad =4, 84 YEF
ZF TY A d o] FAHLE 69.3%AA HFHM, 7P E3F HajE oS Xﬁ”rv—ﬂzra%
o8 47.8%°14 & & ATk dAFast #HE AR T2EFWAIZH(prothrombin
time, PT)o] AP E A= 16.3%E EFA = Foy, AlgTFolM &R TG FolaH =
SXtH(p=0.001). o] vla|A &3} 2}~ E"lA] 7 (activated partial thromboplastin
time, aPTT) 9 ANAL 84.9% =% PT AART &34 1=}, oF 7 Atolo] BAZ QI =}o)
= gt F4 9= R EQ C—wr& ol (C—reactive protein, CRP)&] A4 25% A #Z
HA, AT A FY3HA =ATHP=0.005). 7+ A|7IEE HAVEHREY] T 95% 4l
FF3EE Table 4] Ao, & 2FA H1g 43U EH= S
HAo

-{n:
M
il
i
ad
rlov e a
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Table 4. Changes of laboratory parameters in the fatal and non—fatal group.

Total 1st week 2nd week 3rd week
Variable (median, 95% confidence interval)
WBC (/mm") 1,700 (1,770-2,690) 2,730 (2,900-3,890) 5,570 (5,110-8,470)
Platelet (<10°/mm”) 48 (45.0-55.6) 47 (47.8-60.8) 140 (135.9-192.1)
Hb (g/dL) 12.6 (12.0-12.9) 11.3 (10.5-11.5) 10.4 (10.1-11.1)
Albumin (g/dL) 3 (2.9-3.2) 2.7 (2.5-2.8) 2.8 (2.7-3)
ALP (IU/L) 92 (119-227) 135 (166-251) 112 (122-212)
AST (IU/L) 305 (388-587) 397 (5649-1062) 61 (82-615)
ALT (U/L) 112 (127-175) 150 (181-297) 68 (84-173)
PT-INR (INR) 1.11 (1.02-1.54) 1.07 (0.94-1.76) 1.08 (0.72-2.51)
aPTT (sec) 49.7 (53.1-73.1) 54.2 (562.5-74.9) 31.5 (31.2-45.5)
CK (1u/L) 1,207 (1,629-4,174) 1,479 (1,923-3,921) 453 (8-4,801)
LDH (IU/L) 1,148 (1,326-1,967) 2,067 (2,245-3,696) 815 (685-1,710)
CRP (mg/dL) 1.06 (2.21-9.20) 0.95 (2.29-9.37) 1.04 (1.74-11.01)
Non-fatal 1st week 2nd week 3rd week
Variable (median, 95% confidence interval)
WBC (/mm”) 1,800 (1,780-2,900) 2,645 (2,670-3,610) 5,490 (5,250-7,080)
Platelet (x10°/mm’) 54 (48.2-63.2) 47.5 (47.2-63.8) 180 (161.6-224.1)
Hb (g/dL) 12.8 (12.3-13.3) 11.5 (10.9-11.9) 10.9 (10.3-11.4)
Albumin (g/dL) 3.1 (3-3.5) 2.8 (2.7-3.0) 3.1 (2.8-3.2)
ALP (U/L) 81 (93-144) 104 (117-181) 95 (94-166)
AST (IU/L) 270 (237-354) 245 (267-557) 47 (53-101)
ALT (U/L) 94 (97-146) 113 (134-233) 53 (61-106)
PT-INR (INR) 1.10 (1.07-1.14) 1.02 (1.01-1.08) 1.05 (1.01-1.08)
aPTT (sec) 48 (45-58) 44 (42-55) 30 (26-32)
CK (IU/L) 1,084 (1,068-2,441) 964 (1,109-2,908) 316 (183-2,287)
LDH (IU/L) 823 (825-1,394) 1,127 (1,144-2,251) 496 (456-882)
CRP (mg/dL) 0.60 (1.10-2.89) 0.63 (0.66-8.31) 0.44 (0.90-3.46)
Fatal 1st week 2nd week 3rd week
Variable (median, 95% confidence interval)
WBC (/mm”) 1,400 (1,210-2,880) 3,150 (2,740-5,160) 6,610 (2,220-14,860)
Platelet (<10°/mm”) 40 (35.4-46.3) 43 (41.5-62.2) 56 (41.2-125.6)
Hb (g/dL) 12.0 (10.8-12.7) 10.1 (8.9-11.1) 9.5 (8.6-11.1)
Albumin (g/dL) 2.8 (2.5-3) 2.5 (2.1-2.6) 2.3 (2.1-2.7)
ALP (IU/L) 128 (128-408) 220 (226-425) 175 (134-409)
AST (IU/L) 781 (608-1,042) 1,060 (980-2,352) 190 (127-2,200)
ALT (U/L) 169 (155-251) 249 (214-507) 108 (109-418)
PT-INR (INR) 1.17 (0.86-2.24) 1.26 (0.71-3.21) 1.23 (0.06-5.01)
aPTT (sec) 62 (58-105) 77 (65-122) 46 (39-70)
CK (IU/L) 1,637 (1,608-7,408) 3,514 (2,447-7,152) 519 (1,992-10,627)
LDH (IU/L) 2,001 (1,896-3,109) 4,112 (3,675-6,539) 1,256 (855-3,549)

CRP (mg/dL)

2.67 (2.87-22.2)

2.53 (1.08-18.09)

11.98 (0.87-36.28)

ALP=alkaline phosphatase, AST=aspartate aminotransferase, ALT=alanine

aminotransferase, PT=prothrombin time, aPTT=activated partial thromboplastin time,

CK=creatinine kinase, LDH=lactate dehydrogenase, CRP=C-reactive protein
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g A A AR O] 7131 kol 104 (RS 3-52¢Y) 0ol A

24
S BT O] RSl F2 ARe zdge ¢ 4 Aok okdlel me 2ol Ay

Table 5. T EAHAELAFLTITT A7

31 7] (stage) =g QaaA
By 285
2882 A Q4] FE EE
T, AAAHE, oA A3}
STHEZE, 7H
W& 27k 2 (<4,000/mm”)
Stage 1@ L7 Y2 74(<100,000/mm”)

o
=
(Fd Ty 5 1-79) 1 alkaline phosphatase
1 alanine/aspartate aminotransferase
Tlactate dehydrogenase
T creatinine kinase
aPTT prolongation
hyponatremia
ZIAEES 8

Z]:ul-oﬂ

Stage 2: E}XU] B 7]
(Z}\]— Hl—x@ 8—14¢)

Stage 3: 3]5&-7] B!
(Z74 #A £ 15Y olF) | AxAEAY A3

*aPTT=activated partial thromboplastin time

5.1.3 3 HA}

5.2 AAAA AWe AaF

R “
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5.2 A A A&

[8oF]
o A7 AL FAS YIAME HAZ A (serum)S o] &3tH, HAAPIHE AAZH
AAA} = A A Y-S (real—time RT—PCR)©o] 7}4 2 A s}t

o B4e] FZRAsh ABAFANY 23 FIBAY FASA) A3 A& AArA

A= WAE FAS5H kAR SFTSE Ul ¥AAQl SETS virus (SFTSV)E wi&atA
Y ol HAHRNA)S FTHELANTE(PCR) To2 T3 ASFo =24 X 5 9
o AA el A 8 Aol o] & e TP AEE e AN GAA T
FAAHN NS (real—time RT—-PCR)olth. =Y SAAZAME g 1729 F 29
conventional RT—PCRo|A 4422 Ugtoy F712 A3 real—time RT—PCRo|A] &X 0]
9 b lo] AAbel RFAEZE A7 2 5 Aes &S vk Aok vtel vt e Ao
AX AEH7|= AR, &3S 98 7P FAdsiy FE AMEHE AAe EFolnh

5.2.1 Real—time RT—PCR ¥ conventional RT—PCR

Real—time RT—PCR-2 conventional RT—PCRe] HI3] 2 dEo] ¢ ¥, 7iftx 9 Eo|w7}
o Tom, 29 A7to] f U ulo]ld]2 RNAE FA7] 4o AES 4 o). urd
8L 209 olF9 @AHolA whol#z RNAZE AEH7% AT, B 25 ojuje] g3o=

AretE Aol 0. Sun So] L, M, S segment Ztztoll W3l single =& multiplex®
one—step real—time RT—PCRE Ald3J3d Ay} U}’ o] WL WIAT 98.6%, Eo|%
99.1-100% ¥ t}. ZF segmentol] W&} = singleo] Wt multiplexthol] W} AT o} Eo]Z o
zpol7F U R|&= &tt}. Real—time©]& conventionalo] & RT—PCR Wy o 2 #AAME uwl= RNA
=, 9AAE PCR 5F o] BF & o|FoA=AE A7) flal npolglz @71M<E
= F#3 internal control (IC)S& AH&St= Zlo] Fob. IC7F SFH A F2WA nvto]g 2
BHAE ZZHx gow Y AAe #AA Ai= LAdo] oflzl ¥ & (invalid)o|th.
Conventional RT—-PCR WHoZ #AAE $x J&d, Liu 59 PHS Fud 5 . o
7+ conventional RT-PCR& $% #3 & ua%%—% 719580k &t7] wZol
real—time RT-PCRET A|t% 28 2z o] &l ¢ w4 ®
3 UulA o0 2 real—time RT—PCRX T} 717+

£

5.2.2 vlo]¥y & v

HFH e A=A 355 AN siof Ik AAe 84 e dddez Sz

A S8 AHES 4 3t} SFTSVE Vero, Vero E6, L1929, DH82 59 cell lineoll 4] vk 7}
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=3} A]4k, DH820 A5t M| 8 & 7 (cytopathic effect, CPE)7F YebdTm &84 Qo
- straind A= Verodl M= CPEZF vebe & Stk AlZufj el A wio]e s Felste H
© BF 2-5¥c] Ay, AA dAv)Foly £A4 ke FHeH Wy o R vtolg vt wi
HAeS Fdsor oy Wy F Azke] Ay PCRS FAoldE e mjde 249 E$

7} gomzl wjoks 93 o AAE O 3 HUg wy de Ao Eot
5.2.3 @353 Wy

o]z¢l  IgM &AE ELISAY indirect
immunofluorescence assay (IFA)E 7AZ&3} ATk AU FA = o7l viole
gZu 24 Jehdt”, oM dAE 2 49 FREH Uehgr) ARs 69714 2AE
g, 1-4F0E B /M ZobA 60-80%% Aoz A APl [FAE nlolg~s
w ket AE7} lojok sk Blo] ©ge|th

FA47] #EgeE gHoA  SFTSVo
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6. o] Wag AS

Pgepgol fARe ol EetxntEa o2 slclFe] Fa gE Aol

= =4
o A&S FXNAAL o) HHE doxycycline? 22 SAE A FPHoE Tt

SFTS¢ ZFHE AT+ human granulocytic anaplasmosis, ehrlichiosis, Rocky Mountain
spotted fever, human immunodeficiency virus, cytomegalovirus, Heartland virus®}
hemorrahgic fever’} 3tdth. o] F oA 53] Ao F o st= A& o=
2} = n}=(anaplasmosis) ¥ ol 2 2] 7] o}=(ehrlichiosis) ©] t}.

6.1 o}y} &8} Zvl5 (Human granulocytic anaplasmosis, HGA)

ohpEet=utES AMRS EREE R, &, & €24, T 2Fa oA E HES ¥

A S op7|3l= W YA+ Anaplasma phagocytophilum®]
o ohEEtzriEe AAZGL 19943 vFe M He RuEAT?. o] A njAAE
ARAE7| 2 Ixodes scapularis, 1. pacificus, I. ricinus 5°] o™ ZY7; vj= FEFo} FEH
A9, "= HBE AXAY, FH AFAGY F wyiAE dEA dd =AY

reservoire AFS T 3 A F (white—footed mouse) &2 &el A Yob. of}Z et =zulZ 9] dhal 7

Ao A= MAE Borrelia burgdoferi7} §¥sle 28 o] WA G o & fAFSH
Aog RIFJoH, *F3 AF Al7|e A=77t 443 E5sle =85 71271A &
Usle Aog A Ao

U olZelzels ) AL 201490 HE2 B s Ao 20023 A= 7 x99 7}
$F 9AEHE FRA ofEetzrtFe tig FARFE] 1.8%F HuHom”,
2003 I persulatus®} Haemophysalis longicornis NE=719] 9.9%| A A. phagocytophilum®
FRAAZE AEHNE AT, 20139 AW AL ERZ 2 =Ad, JFH T SFTSE 94
H AA 27135 e R opubEet=ute g EAsHA AALE 3 Ad 67 (2.2%)°A

g FHog el HY,

4, 4713 Fo
Zol #28 & Utk AW, WATLLZRG O FaA Aaw

of SFTSshel zhe] w9 Fasti, 4% 444 ARE WA Fe Ao AL 1%
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=y
=
D
o
=3
o
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<
g
(@]
8
o
=
=3
a
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il
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b
ol
-
rr
S,
o

r

X 8+ doxycycline (100mg 3% F ¥)<S 7-10¥ AF&3E Aol AR glon Ak}
Aole] AL AFAFo T Ayt YE rifamping AFEES] X853 AlESo] B R

1-;]_30'
6.2 o] 22 7] o} (Human monocytotropic ehrlichiosis)

dzg7)o}=e Ambliomma americanum®|2te ZE=7]d] o8& Al 7}= ol EE
AnE e AdF3srdu oz AW YA = Ehrlichia chaffeensis, E. phagocytophila, E.
equi, E. ewingiiol™, 19861 H=7lo] FEH =FFH  FHol Ue dAHEXR9
dAC UK EA E. chaffeensis’7} HZE Hid o], nl= ¥ oz}t F9, ot=# 7},

HAF ol A&Ho g EA st ot

FUAAE 2000950 BHLS B v]PHARlA H22 o 2Esolzd 3 BHtH
kA Aol HuHFHPTY 2003@ AHAZFA AFA A7) FoA [ persulcatus
AN 7|2 8¥ E. chaffeensis A7} @%Q‘ﬂq’%. 20139 AW AYEREZ g HAY,
Ao SFTSZ oAH AA 27108 tlaez dzeslolzed ta dhes g
e W FA oz A9 AA= Oiﬁit}”.

2 7otFe FH YEFTES FE, FE IHEF 4, #HEF Foli, ol9dx
A9, A=, 74F FFo] FEEHAY, €A% AR A% HAEE e EE,
2bAd el R FeEje]l xlo] wAE £ A FFY A FH8AFA, dAMEAE,
THFIHoIY HEE, AV FAE A% AAT AEY, ATAHAEARWS I AT
F AT ®F oF 20%9) BAllA Hutd Fol e S Jow, AARES oF 3% o=
g o dEzgTlolse] IeS fF HAAPTHORE ik Wi oH7] wiol
At A (PHE A E3Y, ELISA)oly PCR & #3A AEWo] AHEHI AT
Aek(buffy coat)oll A o2 7)o}=0] EAAQ intracytoplasmic inclusion (morulae)ES 323t
T Aoy O}‘Jr grzutSol s 20-80% SAolA BEo]l He ¥ dZ2g7]oks
B M= A5 (1-20%) A8 #7 7H53ith

A5+ 92 doxyeycline®o] FHE™W doxycyclines A& 4 gl A5 rifamping A=
A

T oy o 2g)7]otFol M= rifampin®] E¥7F ¥E2 I uh gloh
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Table 6. olypEetz=ris3 d=2e7]otg o ddax

A% 2B FoF4 AA &3 L] A9 E
1 —E

bz ez} D u mae  BUTANS, wse

ol Z g =ul=E 5-212 - ’ =P < 1%

© = e FET oz AST/ALT A " 7

wd FE A NATAGE, YW <305

gzg el 5-149 - ' ° A e 9 3g,
g, 5% Z¥aZ AST/ALT 25 60% (4o}

*AST =aspartate aminotransferase, ALT=alanine aminotransferase
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7. } &
7.1 G¥EAEQ REZFH X B

23| ztgstodor s
AEH N Z/AZ o dsje ofefe] T o] A3,
SHRAF X5
3]G A 2 acetaminopheng A&
1 (>387) -olxag oy NSAIDsE &8 935 Hol=
2 33t}
FA49 HF &3 -ﬁﬁé(whole blood) & &3tk

-AZ9] A% acetaminophen®

Z45 A %o morphined AHE.

E=
°° -olz~m Polu} NSAIDsE 28 98< ¥ol=
=2 J3i4.
Ak FE AFAEEE(Sp02) 90% ol B %
2 4.
-Sp02<90%°] ™ nasal prongs 5 L/min®. 2 A
TEIS ZH( Ao AL

-HE] {5, AWS, FAGY, & Rl
oARE %7}3}1, o]Ao]l Qo o uwet
oA,

Aoz FAS FF3r).

TA/FEAE FTEAV =¢0] "t

2318 /heartburn -Omeprazole .

HGS FUHo2 FA3.

A8 Fo] QoW 50% dextrose 25—50mL F

A}, TE, 95e) A%

ST} AT
X% = O C]T 021'
AT Ev AW gL Fo
Hopz= A8 F AA AF
EQA T
A8 A AA AF
Azt SAolA £5 4 ] S A st
-Hbo]| = diazepam¥} #L A E F o3t}
4 7 EA SE ANEE, FAE & -haloperidol F4].
£ = (shock) ol MFARG 3HE,

xsource of data'’: WHO guideline available at

http://www.who.int/csr/resources/publications/clinical —management —patients/en/
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=

1, Z7] 2A1%F

Q
=

T

u
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3t

= 20mL/kg/hour® A3k

1

o

s suE A5 4W U=

[e)
7] 2A1ZF Bt FAFEE FHo] 60mL/kg

t, 9A

747 ol

°

1

o]
yal

)

o "< A (vasopressor) FoF

o

=]

=
K3
=
L
—

o

=]

5o

[¢)

3le] &%= 5-10mL/kg/hour® W7

[¢)

b+

23 1008 o] (>1003]/

[¢)

stof of

Ragie] ol FolAo}
[e)

243] o]% (>243)/3F)

@ HE(>38C) F2 AAL(<36C)

gk

poll -]

°

A
1,000mL 9 49 (Normal saline =+ Ringer’s lactate)S F

g =7 9

z
Z

M |}
b |

of ofsf &4

o =718 90mmlg ©]

ol

®
AN =S

3 9to] 90 mmlg o] o2 3| E 5= oF
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o] A
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4o
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=
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— — o — —
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yal

3 oF

9
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Z7] 2A17Y

2—6A] 7F

A8z 2 A¥xadl U@ Aw
D) 2gel olsh 2

— Hb <7 g/dL (Hct <20) oA FIF 438
2 Glucose <54 mg/dLoA 50% dextrose

p=e)
94

= 92 5 2= ol % Yol BB or
By= 9) 22789 ommHg ©l5} AAG FAXF = o] 3EEZR geviH
£39] T2 dle] A=A AHIL AP
o] 7(19—]- 3) e Z 3 71X oo AZI) Huk
h ” Y5419 S8l gk Fr Ay
i — 2y B3 1003] o] (>1003]/%) _ )
B7} ] el Awael i Bk A3
- 3FF BT 243 o) (>243)/%)
- FA(>38C) F2 AAL(<36C)
1) 442FF: AAEEIE 90% ol FA 1) 442FF: AEEIE 90% olF FA
2) FAXE 2) FAXE
g_a;g.a_ — Normal saline 3-& Ringer's lactate — F£=718<% 90mmHg o] FAEHH FA&
3
o} 1000ml ¢ = 2ml/kg/hourZ W7
8 3 ~ 0% 20mikg/hour SE WA(EA] 24 | - F%718% 00mmHg ol3H2 A%HW Wet
ZF olilel 60ml/kg ©]d FUHA = A5 A (Vasopressor) FoF A2, FdEe
2 z9)) 5—10ml/kg/hour A
Z719 Z3F FAA Tk
Zrde 94 799 AR A7F FAHWA oo @A X7 F
T - 34 2 AZT A 3y
c - FY Y
- g oy 94
- Ag AFB €4 (717 h& E9)
30% NHHLE FHI; 30% NHLE FHI;
St slEE 1A% HFHO=E WA St SlEE 1A% HFHSE WA
- g, Wt 5EF AAIEIE - g, Wt 5FF AAIEIE
g3 — 923 — 924
=272 - ARt FRANoeF gukg ol - AAUg, FRANoE gits
FARL | gaon gaw 27 2eas 99| - aud

X89S

37}

SEFT] JYPste B¢

(BEEBE A3 FL 5FF F7})
- AAarTF =7}
— Aol FAHdE FYA wig2 FAA =

oF (ex. Salbutamol)

IEZFo] APs= HFE-
(A423 = A S 5FF F7D
- AaFF F7
- ™ol FFHHE FYA WE2 FWA T
¢k (ex. Salbutamol)
- ARG A S dids ZF 22
dF B 21 AKHIL, FHFVES
100 mmHg °|Fde =2 A=yl <t sEA
furosemide FoF B A A& A3

1
xsource of data

) WHO guideline available at

http://www.who.int/csr/resources/publications/clinical —management —patients/en/
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7.3 SFTSe] 59]F A&

[8¢F]
o g3} AQl Eo|XgA|7} gitt.
e B =320l 2 & (supportive care)”’} F¥H X Eo|th

.
o == Ao A AW HAFZEH, ribavirin £ 3t dAAHLS uHs] & I

A7A TS dadEaT dFd EHHI AR WHS gle HE HEF

7.3.1 &njolZH 2 A

Ribavirin®] Crimean—Congo hemorrhagic fever, hemorrhagic fever with renal syndrome,
hantavirus pulmonary syndrome, Rift Valley fever®} 22 Bunyavirus 7¥9=0l s 37}
T Aoz dex AT oo ZAstY] Fulolf AR ribaviring FF B Fe
At Fupol Y 2AZ ribavirin AFE A=Y Aol FolE Tolud FAHA ¥

oo XAtgo] Aol TAHA Aty w3 Ao FZE 9 BAIfIe] vl 2k
o} iz 3Fd on e AFHE Holx GYF 1 9| ribavirin Fole NP

= =
dZ obdetolAl Fed e BAEE IVME AR UEHT”,

o/

s

A

r—u

el oy

732 @Fn @

ZZIdAE L AZ A [L-183, IL—8, macrophage inflammatory protein 183, IFN—v3}
22 Aol E7HQD (cytokine) 52 Ao a7 FFo AHE A2 I Utk wepA
olF gt Alo]EFIRIY AAE HdlA FAZuB&(plasma exchange) S A= E 4 At
H dAZA0EG ribavirin ATFFEAE 5l K737 @ FHE7F R o] FAX E(rescue

therapy) 2 A&Ea] & 4 Y Ao Z BT

7.3.3 HYSZEH

1°)

o Z 2 E Y (immunoglobulin)-& EA| (complement) &4 3}, vlo]#] 2~ =3} (neutralization),
og&zA MEuj/) A E=ZE (antibody dependent cellular cytotoxicity), 281 244

& (opsonization) & F3lA thFet wpelgjx AP X5 T 4TS d. wehA
™

1

o

N
=

(o

228U 5 B4 vloldz F& BaATIL, vlolEze] g oAsew)
] 2 AoZ RolAw¥ wdo] YuleloAE SFTSo] that A7t e Holm=

13 71l o7k mlelE s FEhe §Y, s ARESe Ade 0E A=

b1

S
[e=]
=
o
=

o

]
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O, HdZF=2 2 X neonatal Fc receptor®l] binding 3t A A} A=
SFTS EolZ&l Ao w77t #AaAT 7teAd: JoerE=z o A7t Eesith
A BHIFEEAT 2HZO)=E WHE] AR FHzt Rud 6 A

wn

=
7.3.4 ZH R =

O|2H ZAE WAL ZE AO)EFIS (cytokine)e AAE EIA A7 BHE oA =
[e)

F AAT AA aHE =Y AA7E QoA FHA denht
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8. d¥ € ZHEAT

(

[£9}]
o Mot TEAG BED wo] YA A=I|u)) A oY £He T
=

o SFTS &xto] defa} A H g Foto] 22 FPol BT = Jervz FFF9|(standard

N

k:rl

precaution)& HA3] F43Ht}.

8.1 of|&-F | A9 SFTS A%
SETS wielyz= S oAWstr] 913 WA opF sjdtEo]l UX Foh webA
FraA el A1 A=
Tt of ket
O =77 Ayshs S e oy FE A9S 7HEE It A=7]d
e As I,
@ oFe&E & ol J=717F e A AAS] HEE
@ N—diethyl-m—toluamide (DEET)Y} permethrin® & =7 7]T A AR
20% ©]’e] DEETE X3l e 7194 & Azt &< Raaxrt itk Permethrin

of EgE HEE 939 ZAAZGY. ATy J)9AE SFTSe
o] E ZAolt}, AWHAYRBFANE olgiet e oAuFHS FUEA

- & 9 & "o FA &7, 54 &7

- ZAEE HA gk, ARESE At = Al F ] Sl we Y]

- A & ®BA g7

- A4 Aede dA5] oid AFES FESY Yz, Lvjef viA] & TEd] o
na g3t 217]

- SAEE "ojd A ty A )

- XE77F Eo] A& F Ae oHFEH HESA &7

= 2] B opejgE Al 7|9 A AbRo] AR Ego] 2 F e

W ol &5 %

- X5 93, BEEA] A5

= AU 583517

- wEgzte, A FH, Z otdf, s, 75 FH, og Ateo]l T J=7I7F Eof UA
B2 FHE3] gl

xavailable from http://www.cdc.go.kr
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8.2 9|5 #H 2z 7Y A%

TS A FoeAE WAL Y e AR FHE=F o)A

WAS Aoz FAHE omdAPAoZ Qsted 27) o8 7|ToA Z+zF 2014 4% T

AA7E B st g FHGel A 23k A9E

ASAT. wek gz7IFAM olE owEy] % HHI} gAY =X} :

SFTS &xpe] o] 24 x=ZFo] © g A9 2ol 1F =EA A dqiae=

7T ribaviring FASAY JINIGLFEFAE Tt & F o ol gsiMe F
7hEQl A7t "Basigh

7}
= o S
deod gl &

i)
fo ™
P,L
i

8.2.1 =29 Agd g3t =x"

slolej 2 E @ o] oAEE Bt ol Ao BulE, AR ol £4¥ Wy 7
Hupo] w2H AR()BEAA TS .

£ FEF Boly TR Rojop A,
84w AE THI 37

$ 24 4999 8

ot

\\}

—

1o,

i

<

QL

o T
\\}

_&
o
=
£

o gAEE JREAR

w9 ASoE 7ol B4 RATE AL AT WA 5
Yoz Aeisior A M JNBFAAG BHAEE Fol uole o] wEHUS 7
5401 Qe M, AT, A% 5, BAS) P ASARAS FHGA Bastd,

24EEDel A @R AZS] gF APH AA WS Fas wholg s
A4 Fee A4A wgold. 84U AEE oA

4= TEZ Qg
TS Z st Aol Tadd Aok RS F T dads d¥stal A5 27|FE A

A A
2l AAE g|Folof et 2+ o] HAARHIE HAS] &t Ho] APsHEA I
A

Ao A EA s BAAGEAE Fohfiop gt dobd Jhie] glue =43 #¥dE &

A= F Ae @Y 5AF JAFol Fosfor &

= I = HA kot At
A BAFAZ F
= At HdoE

il
o
e
o B H
g2
w 2
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Be + U AEE TR ol ANNM BAYREL T F= Aok Aol Jud @
Ao A5 AW WA =D A Be dEAET Bast

B4z RE daEAAA, JRELZEE JREAANA, BAZTH G A
At B AL B A ggnast e Fasth @A B welE s
dd9 7 ARPZE Dot A 44 AF(EHY A F Py Do} Ay
of e9® BB Y FEolth AE W ANAE dmEAL, BB, AL A
A B EFFAY AT 2 AEFIALL AAF F5elok doh FAMARTe B
AL QAT dolzEe W5 & Jt AL Fed Jom Aol & Basod A4

EE IEFAHAAT7E v B EI3hHE RE 34E I8 do] I ok BEFF
AAH S Tasteiol gt
O =94

@ AYAEe BE 488 NARBAT 28
® TEA 9

@ 5&4 Ao Bgzolx] b2 A A

@ A AE2d ZSdstE ZE ARES 5,

© &4 wfA FE 5 @A 8] H Fad A of9fddl= & AT

@ EE HEA2 A-4 AR SZTE AEsfok st A dd A &
BHogT 2 99 Ad3 usS wolop 3

G g2 HENE AT A S0]0% EIHEE 31 FAE B = AL AR
2ol A3 A (et 15 mE Fi BEE dof ¢

® HzgT flo] &xe] oy Aol =2d TS Hd] st te HEH
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8.2.3.3

AFIALE E5

3

« HAG 279 A %8

¢« B wzE ARE AL 5 AES P} HE 198 4 BE, P 54
BE HES AAAY B4 20 F Yol Vel £k A F A% WU HE @
A0} 28

al
¥ol d2(e, , )9} o= FIw A

o« FYAVNE AEFAAES] HolH2YERY BAT ARSI THE FAHE of
>=
o

xsource of data'®: WHO guideline available at

http://www.who.int/csr/resources/publications/clinical —management —patients/en/

BEFTFE Fgelol s G

sl AAEAE Bt AYBAE 4G ARIE 2E 4RI
c ATWAS Frat ARE, 29 AU AR, ol agEUD BAZRE

o ubol 24 EEY fxte] AAY AdE vee Al AeE
o ol xS B AAS AFT DA FuE AF, a5GE ARE
o volH 2 EEDR AMES AR AAIE HRE e ARE

o Hlo]H2PEEE FAE FHE VIEE
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