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Table 1. Baseline characteristics of SFTS and scrub typhus patients. ------------------- 10

Table 2. Baseline characteristics of scrub typhus patients. --------

Table 3. The Sequential Organ Failure Assessment (SOFA) Score.
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Figure 1. Flow chart for patients included in the comparison between SFTS and scrub

Figure 2. Cytokine and chemokine levels that were comparable between SFTS and

scrub typhus. --------mm e e e 13
Figure 3. Cytokines levels that were highest in SFTS patients. -----------------cnouum- 14

Figure 4. Cytokines that scrub typhus showed different pattern from SFTS and

healthy control. -----------m oo 15

Figure 5. Comparison of the cytokines and chemokines in serum of patients with

scrub typhus between those with high SOFA score and low SOFA score. ------------ 20

Figure 6. Time kinetics of the cytokines and chemokines in serum of patients with
scrub typhus after admission. -------------oommmmmm 22
Figure 7. Comparison of the cytokines and chemokines in serum of patients with
scrub typhus between the acute and recovery phases. ---------------mcmommmmmmmeee- 25
Figure 8. Comparison of cytokines and chemokines in serum of survivors and non-
survivors among patients with SFTS. --------nmmmmm oo 28
Figure 9. Plasma concentration of cytokines and chemokines in serum of survivors
and non-survivors among patients with SFTS. -----------mmmmmmm oo 29
Figure 10. Time kinetics of the cytokines and chemokines in serum of patients with

SFTS after admission. -----------------oomo 31
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SFTS @t ZZ7tEAIHO| AN F0F ALO|EZ|Rl(cytokine)dt A E7t2l(chemokine)

S Fdct = HWE 50, o] &= HAHSH Hloj| Chol LA} SHALY.

SFTS 2tAt= =L 5702] CHSHHROIA 2015 & 7 R EH 2020 & 10 7]
HAHO=Z 44 YS DTSR, ZXIIEAY 2tXt= 1702 CER0AM 2019 &
10 €52H 2020 & 12 YK HENHo2 49 YS RASIYUCE EH L=t H|mst7|
?15+0 10 Fo| At X|YHAE ZHSIALCE &S QHIE Linterferon alpha,
IFN-o), QIHI{|2 ZOkinterferon gamma, IFN-y), 2/E{&71-6(interleukin-6, IL-6),
OIE{271-8(L-8), QIE{ZZI-10(1L-10), QIE{E71-12p40(L-12p40), QNE{EZI-17A(L-17A),
QIE{ F71-1 HE}(IL-1B), Interferon gamma induced protein 10kDa (IP-10/CXCL10),
Monocyte chemoattractant protein-1 (MCP-1), Macrophage Inflammatory Protein-1 alpha
(MIP-1a), Regulated on activation, normal T cell expressed and secreted (RANTES/CCLS5),
5 &2 X431 X (granulocyte-colony stimulating factor, G-CSF), 1F&l7+ CHAIM|ZE
Zl&h Xt= 21 Xt(granulocyte macrophage colony stimulating factor, GM-CSF), & 1| AFQIXt
2 IHtumor necrosis factor-alpha, TNF-a), 2 LHI| M2 & QI XH(vascular endothelial

growth factor, VEGF), & 16 7tX| AIO|EZIQlat H 2 FtRI0f CHa = SHRALCE 31 742



SFTS 2tXto| &kt 37 74| ZAILEA|

OF
fot
>~

2tAte] dES AO|EFHQlat AR FHQl H|mof

ALESHRALY.

SFTS 2HAtet A IFZAY 2A52| &N ST & H|WoHE, T LIo[= SFTS A7t

[

60 |, ZZEII2AIH 2Xt7F 63 ME2E SAXSE F2ISHK| AU (p=0.27), HH2| HE

CESH SFTS 2HAFIL 57%, ZXRILZAIH SX7F 46%2 [2|$H XH0|7F @1 QT p=0.37).
AFo| TTH A7l SFTS HAt7t 3 -8 Ol 39%, 9 E-11 HO| 61%=, ZXILFAIY

SHALZE 9-11 Eof| 25 ZICHEL Z1F |FoIgh Xt0[7F ARALCHp<0.001). 7HEl=
EEILEAE XA FOISHA BER/XI(18% vs. 100%, p<0.001), D& LEI=
RREILZAIH BRI QO|SHH BEQUACH18% vs. 94%, p<0.001). YR F S| LK ZA2l
AlZH2 SFTS 2HXH7F ROI8HA Z2A1D3B Y vs 1 Y, p<0.001), SAHA 2@l HE(36% vs

6%, p=0.04)1t AFLE(14% vs 0%, p=0.03)= SFTS SHA}7} FOISHA &R/UL

AOIEZHQl & T EHOl= MZEX|ZF /LRULE IL-6, IL-10, IP-10, GM-CSF & SFTS 2t
ZRZILEAHOM Qo] AA BIHE ARALCE IFN-o, IFN-y, G-CSF, MCP-1, MIP-1q, IL-
82 SFTSOIAM 2O AAH B7t=lf URALE. IL-12p40, TNF-a, IL-1, RANTES, IL-17A,
VEGF & ZXI72AIHO|N SFTS 2HAtet HZoh AT HIWSIYS I 0] AUA CHE

of

22
o

2L,

ZEHOZ SFTS &t ZEZIIRANE2 STt SHE AIO[EFRIe] 37t IjEH O

FARSHR|EE 1 9 HESE AOIEZRIM} AHR7Hel2 ZEIFZA[F L= SFTS Of A

L ——

-

=AU OA2 SFTSs 2l &2 ST MTEO S 7S AR 8 =

$Q
k-

. T 2EOIAM T helper cell 23 AO[EZHQIM} VEGF o] =5t &ed miEH2| Xjo[=



T cell subsets T+g2| X0|eF ZHY & P& &4 7[TOM F Hgho| HAZEY 2|7t

CHE &S AlAFSCE

Vi



M
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(Severe fever with thrombocytopenia syndrome, SFTS)2

Bunyavirales = Phenuiviridae 3t Bandavirus £0| £3t= Dabie bandavirus = €3
SFTS virus (SFTSV)Z2 =2|= HO[2{20| Q3 SOtAIOF =7HES=, ot=, &2 H 7[&
SOFAIOF Z7hof M Zd5t=s 552 858 dFBYOICL SFTS= =2

A2 AT\ ® T ET|(Heamaphysalis longicornis)E 72 HMItz|=0|, AR O] TE7|7}

S0 2ot e BHOI2 AT MLUZ RYED, HHO[H AT HLioA

HHSI L ZEAZ=0| LIEFLED, MBS AR0|= Ciebd &) 1(Multi-organ failure), It&
oL S8 S (disseminated intravascular coagulation, DIC), SFAZAA S 40| LIEHE
7= ACH2]

EZILBAE L MEZLY M9 Orientia tsutsugamushi® 2|8 ZHMsH= TIE7]| O§ 74

HHO|H SFTS 7t SEYQ T=, ot & 29| SEHO|CH4. Orientia

ofy

tsutsugamushiol ZBE ETET|S] FF0| AEHE 0 HMAS g I HLiol AUAH
Orientia tsutsugamushi 7t A&l QIM|LlZ S0{7t ZEOo| dstct, &g, 7t
ghflg mof 232 of HEo et SEAQ TITH ThMO|CHS). 2Lt A4S0l

H|SO|HO[ALt, 7o E= mFZ 0| PAL} Ztksto] TEO| =0X|= 82, EF
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t Xl (Interleukin 1 receptor antagonist, IL-1Ra), IL-6, IL-

o
SOl o3 2F0] & =+ AL ZZ H0A Astrup

X0l A MIP-1B, IL-8, TNF-o, IL-6, IL-10 1 &2
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1. g4t7|Zkar o &

1) SFTS Xz

Y= UEE, =HLstn M2EE, STt nEH, saiistu dUHEH S
57 CHEHR S R0 YATH SFTS =T A E TEHoz SESGHACE

SFTSV Z 2 |AH CHE MAIZE ANAL SEaa Aiff YHS(Real-time reverse
transcription polymerase chain reaction, RT-PCR)2 2 H}O[2{A 2|23l 4t (Ribonucleic
acid, RNA)2 ZE=0ot0 =QISHRICH A=2 28 Qiagen RNeasy Mini Kit(Qiagen, Hilden,
Germany)E ALE%t0] EZ HME0|M RNAE FESIRUCE SFTSV E AE5H7| 2Ish
MI1MHE(segment) S X M SHALE H¥slstn 17k HE HEI LK X}(beta actin
gene)E UF UXT 2= ALESIRALCE & AT AFEEl Z2t0|0(Primers) H
ZEH(Probes)?| MEEZ CtE21F 2L} SF 5'-CGAGAGAGCTGGCCTATGAA-3, SR 5'-
TTCCCTGATGCCTTGACGAT-3', SP 5'-FAM-TGTCTTTGCCCTGACTCGAGGCA-BHQ1-3', MF 5'-
ATGCTTGTCGTGAAGAAGGC-3', MR 5'-CTAGACTTCCCACTGCCACA-3', MP 5'-Cy5-
ACTTTTGATGGATACGTAGGCTGGGGC-BHQ2-3', BAF 5'-ACTAACACTGGCTCGTGTGA-3', BAR
5'-CTTGGGATGGGGAGTCTGTT-3', and BAP 5'-HEX-AGGCTGGTGTAAAGCGGCCTTGG-BHQ1-
3'. LightCycler Multiplex RNA Virus Master(Roche Diagnostics, Indianapolis, IN)&

-4 -



AHESHY] o

olo
rfot

=2 M Z3}1, real-time RT-PCR 2 LightCycler 96 System(Roche
Diagnostics, Indianapolis, IN)& AH8SH0] A=

gHel XHS €7 Y50 +ASHRULT.
SFTS RNA /T X}==(Copy number)= X 2| (/n vitro) I AHA|(transcript) RNA 2| Ct 4/ 2
HZE SM(standard curve)=2 7|BtC 2 ZFSIRUCE HEFH PCR
AZO0|M 4.3 copies/pL

—

tSo| o= g
ALY,

2) Scrub typhus X}

oln

ESIALCL ZZIIEAE

(Indirect immunofluorescent antibody test, IFA)S At&3t0] EHAt
™9l Immunoglobulin M (IgM)1t 1gG

O. tsutsugamushi 22 22l (Gilliam, Karp,
Kato % Boryoung &)0f| EFSA[Z T IgG Y747t 1:320 0|4 EE= 2719 A% A
Ztofl 1gG 7t 4 HfO| & BItot B =X

H
— 1 [}
ENEEER]

RICHSERACH18].

M
&

AE7F AFOJEZHQIat A 2 7HR &

o

S Qo AL (EDO
2 SRR RE YW
e L

20 M+ St EDTA M2| & H|FH| o[ 0 M



2T MES UM FA 226t F7F 8M7HX] -80°C oA SZStACt A+

2. AO|EFIQI &4

SFTS QF mMIIRA|M O 2 SH0IE SHRjo| A MES NZEH HE

0120 (cytometric bead array, CBA)E 0|83t X|Z=R M| X| & (BD Biosciences, San
Jose, CA, USA)Of| [}2} 16 7H2| AFO|EZFQInf AHEZIRIe| A2 SAIO EMSIRACEH A
T2 CBA 217t AO|EZIQII ARFIRI F|E HFA O IrF A[HSIUCH AT HES

o
£
o

o
ol

il
kA
rn

o

oIz AO|EZHRl BES

uA
mjo

=4 5|4 A (Assay Diluent)

40mLOE RN CHS BN SNAS AL8S

—_

ol

r_
>

3| M (serial dilution)f o 2
5|M5t0] 0 Ol 5000pg/mL o] &=7t &= 5L

Ol A0 AFEE AFO[EFIQI 8! AH 2Rl Z2H[E= IFN-a, IFN-y, IL-6, IL-8, IL-10,
IL-12p40, IL-17A, IL-1B, IP-10, MCP-1, MIP-1a, RANTES, G-CSF, GM-CSF, TNF-ar,

VEGF OIC}. Zk2to] 917k AfO|E7kel U AB7tel Ze Hl= $Er

HJIO
—~
Q)
Q
©
—
C
-
()
oy
D
Q
o

suspension) 10 ul % F7I5t0| =2l HEQ 2xES5 Yt 0|F 22 HES s

HAHSIA F(vortex)AlZl &, 5

(@]
-
=
Hl
Jtot
=
M
rfot
o
Mo
=t}
(O]
(@]
T
=5
o

o|30f 2| Egl(Phycoerthrin, PE) A& A|YS Xt & MEN BFEXM(Assay
standards) ME0| 28|50 3 A|ZF S H20| H{(Incubation)SHRRALCL. 3 A|ZHE, 1ml 2]
MA 2tE M (Wash Buffer)S AHB3SI0 HIEE MAStD 200 x g OlA 52 S AMLe

StRALE O3 ChE 8

mjo

Solotn =YAEA HEDH HES MHSEL 300 ul 2

r
o



A-"X-I 9|-’<OH()" XH'oI"_ F

F9l

Ot FMZ 47|10l 2450t FACS CANTO Il FA| =
2 M7|, FACS Diva 2ZEQ|0{(BD Biosciences) X FlowJo 22X E2|0{(FlowJo LLC,

Ashland, OR, USA)E AtE35I0] HIO|E{E = SIFLCt.

A 245 fldf dFdg gHas oo

r

71O0I Ml & (x2 test) A8 T|A 9

‘=t A (Fisher's exact test)= A/, HEY He= U EL & HES(Mann-

Whitney U tes)@ AF83t0l MBI BE QoY BAEE Y% HHoE
AIRSHED, p 242 005 O|BHY [f SAXCE [olgt HO2 UFYLL 57 2oL

GraphPad Prism 9.4.1(GraphPad Software, Inc, La Jolla, CA, USA)2 AMESH0] A AtSHRACE



[N
B

1. SFTS EXIQ} == 7}2A|H 2Hxlo| 2A17| AIO|EFIQIa} #H 27l H|w

SFTS At 44 @} m&IL2A|H SHXt 49 FO| SEE|ALCE SFTS At T MEXE=
37 B(84.1%), HI'EXE 7 B(15.9%)0|U 1L, ZZILEAE kAt F AFLSH A2
URACE SFTS At 28 Pt E&ILEA|E 35 HO|M 547 242 ot d-HEL
St [0 SFTS QF XA IJLEAIY SiXtol 7|2 A4 4 S ZAF ZE & 10
M A|SERACE SFTS A2 ICU 2 R0| 10 B(35.7%), ZXZILFAE LAX#E 2
2HGBTI%2E SSE0AM 7ot XH0[7F AUR/ACHp =0.004). S LAFH LT 2
AlZt2 SFTS HAtEO0| 7tk 6.5 Y(interquartile range, IQR 5.0 — 7.0), ZZ 72 AIH
SHAHEO[ 6.0 Y(IQR 4.0-5.002 F2|gh XHO[7t GRS Li(p =0.279), && = B{EO|
7|17 K9] A2 Z+ZE B74EE 3 2(QR 2.0-5.0), 1 €(IQR 1.0-2.0022 {o|st X}0|7t
AACHp <0.001).

SFTS SHAt 44 Fof mZILE A SbX} 49 FO| Sk} & SFTS BHAF 31 Ff

IR A

rtot

FXF 37 ©,

Ot

68

o2
|0

g

g dHE AOIEZIR 240 0|8 =+
UAACHAE 1). 16 702 MO|EFIRIS 2ol TEO| W2t M I§22 Lh+ATH RR, IL-

6, IL-10, IP-10 & GM-CSF SE= SFTS QF & ILEA|Y SR} 7Hof| Xo|7p QIQICH &

—

-_

2). GM-CSF & M 2[5t 2tXto| AMO|EFIRl =X|= HZot iR ELE |Fo|5HA
=AU CHp<0.01). IFN-g, IFN-y, G-CSF, MCP-1, MIP-1ac & IL-8 O] ¥ZE ALO|EFIQl =X|&=

IR A

rtot

Ap 81 HZet =Tt WSty SFTS 2HAMO|A 7He = UTHAE 3).

-8-



O|2 ALO|EZIQl & IFN-y, G-CSF, MCP-1 X |L-8 $=X|& ZEXZILZA|H Xt HZASH

CHZ=d ZFOl KFOIZF SIRAKIRE, IFN-o =X[= ZZEILEAIE XA 7HE RUCHp <
0.0001). 3t ZZIL2AISH 2HXtO| £7| IL-12p40, TNF-q, IL-1B, RANTES, IL-17A &

VEGF =X|= Z&Q A SFTS SHAIeE XHO[7h AJUCHAE 4). ZRZILZAE 2hXt=
RANTES, IL-17A % VEGF £=X|7t 7b& QD IL-12p40 X7} 7t =R/XCH TNF-a 2
IL-1B & =X|= SFTS & ZZILEA[E 2hX} ALO|Of| A HIZRX|2H ZMIFBAIE 2=

st AFRELCEH TNF-a 2F IL-1B 74 O 2 QUCHpe < 0.05).



Table 1. Baseline characteristics of SFTS and scrub typhus patients.

SFTS Scrub typhus
p value
(n=28) (n=235)

Age (years), mean + SD 60.1+9.5 62.9 £ 10.2 0.27
Male gender 16 (57) 16 (46) 0.37
Season (months)

Spring-Summer (3-8) 11 (39) 0

Fall (9-11) 17 (61) 35 (100) <0.001
Eschar 5 (18) 35 (100) <0.001
Clinical characteristics

Fever 27 (96) 35 (100) 0.44

Skin rash 5 (18) 33 (94) <0.001

Myalgia 19 (68) 14 (40) 0.03

Gl symptom 17 (61) 12 (34) 0.04
Underlying diseases

Previously healthy 14 (50) 22 (63) 0.31

Diabetes mellitus 7 (25) 9 (26) 0.95

Malignancy 2 (7) 4 (11) 0.68

Chronic liver disease 1(4) 13 1.00

Chronic kidney disease 0 1(3) 1.00

Chronic lung disease 3(11) 0 0.08

Autoimmune disease 1(4) 13 1.00
Immunosuppressive condition 0 0 1.00
Laboratory findings

WBC (/uL), median (IQR) 1800 (1095-2725) 7460 (5400-9070) < 0.0001

Hemoglobin (g/dL), median (IQR) 14.0 (13.0-15.0) 13.0 (11.8-14.0) 0.02

Platelets x 10%(/uL), median (IQR) 58.5 (36.0-77.5) 120.0 (92.0-138.0) < 0.0001

BUN (mg/dL), median (IQR) 14.0 (10.3-23.3) 15.7 (13.2-21.2) 0.40

Creatinine (mg/dL), median (IQR) 0.74 (0.53-0.74) 0.86 (0.62-1.04) 0.65

AST (IU/L), median (IQR) 270.5 (117.3-550.8)  124.0 (60.0-186.0) 0.002

ALT (IU/L), median (IQR) 108.0 (70.5-206.5)  101.0 (52.0-157.0) 0.49

CRP (mg/dL), median (IQR) 0.35 (0.20-0.68) 104.0 (66.8-170.6) < 0.0001
Time from symptom onset to admission 6.5 (5.0-7.0) 6.0 (4.0-7.0) 0.28

-10 -



(days), median (IQR)

Time from hospital admission to

] 3.0 (2.0-5.0)®
defervescence (days), median (IQR)?
Time from hospital admission to hospital
) ] 9.0 (7.3-11.0)
discharge (days), median (IQR)
Clinical course
ICU admission 10 (36)
In-hospital mortality 4 (14)
Treatment
Doxycycline 25 (89)
Ribavirin 12 (43)
Plasma exchange 18 (64)
Convalescent Plasma therapy 2(7)

1.0 (1.0-2.0)

5.0 (4.0-7.0)

2 (6)
0

35 (100)
0
0
0

<0.001

< 0.0001

0.004
0.03

0.08
<0.001
<0.001
<0.001

® Data missed in 3 SFTS patients.

Abbreviations: WBC, white blood cells; BUN, blood urea nitrogen; AST, aspartate transaminase;

ALT, alanine transaminase; CRP, c-reactive protein; ICU, intensive care unit; SD, standard deviation;

IQR, interquartile range

-11 -



SFTS (n=44)
Scrub typhus (n=49)

Exclusion of patients without sample
collection within 2 days after admission

SFTS (n=13)

v Scrub typhus (n=0)

SFTS (n=31)
Scrub typhus (n=49)

Exclusion of patients without an > 4-fold increase

* in lgG titer between 2 consecutive samples

Scrub typhus (n=12)

SFTS (n=31)
Scrub typhus (n=37)

Figure 1. Flow chart for patients included in the comparison between SFTS and scrub

typhus.
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Figure 2. Cytokine and chemokine levels that were comparable between SFTS and

scrub typhus. The plasma concentrations of IL-6, IL-10 and IP-10 levels of both SFTS and
scrub typhus were higher than that of healthy control. On the other hand, GM-CSF levels

of both diseases were lower than healthy volunteers. Red, SFTS; blue, scrub typhus; black,

healthy control. ** p < 0.01, **** p < 0.0001. ns, not significant.
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IFNa IFNg G-CSF
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Figure 3. Cytokines levels that were highest in SFTS patients. The plasma
concentrations of IFN-a, IFN-y, G-CSF, MCP-1, MIP-1a and IL-8 in SFTS were significantly
higher than scrub typhus or healthy control. Red, SFTS; blue, scrub typhus; black, healthy

control. * p < 0.05, ** p < 0.01, *** p < 0.001, **** p < 0.0001. ns, not significant.
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Figure 4. Cytokines that scrub typhus showed different pattern from SFTS and
healthy control. The plasma concentrations of IL-12p40, TNF-o, IL-1B, RANTES, IL-17A
and VEGF were not different between SFTS and healthy control, whereas scrub typhus
showed significant differences. Red, SFTS; blue, scrub typhus; black, healthy control. * p <

0.05, *** p < 0.001, **** p < 0.0001. ns, not significant.
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Table 2. Baseline characteristics of scrub typhus patients.

high SOFA score  low SOFA score

Total (n=49) (n=8) (n=41) p-value

Age (years), mean = SD 65.1+11.6 740+ 104 63.4+11.2 0.009

Male gender 23 (46.9) 4 (50) 19 (46.3) >0.99

Clinical characteristics
Fever 47 (96) 6 (75) 41 (100) 0.02
Skin rash 46 (94) 6 (75) 40 (98) 0.07
Eschar 46 (94) 7 (88) 39 (95) 0.42
Myalgia 17 (35) 1(13) 16 (39) 0.23
Gl symptom 17 (35) 4 (50) 13 (32) 0.42
Altered mental status 5 (10) 4 (50) 1(2) 0.002

Underlying diseases
Previous healthy 27 (55) 2 (25) 25 (61) 0.12
Diabetes mellitus 15 (31) 5 (63) 10 (24) 0.05
Solid tumor 1(2) 0 1(2) >0.99
Chronic liver disease 2(4) 1(13) 1(2) 0.30
Chronic kidney disease 2(4) 0 2 (5) >0.99
Chronic lung disease 5 (10) 0 5(12) 0.58
Immunosuppression 1(2) 0 1(2) >0.99

Laboratory findings,

median (IQR)
wec e
Hemoglobin 12.4(11.8-13.8) 11.9(10.6-12.2) 13.0(11.8-141)  0.04
Platelets 121 (92 - 151) 105.5 (129.8 - 87.3) 128 (92 -159) 0.29
BUN 18.4 (14.4-25.2) 57.5(48.9-92.6) 16.5(13.7-30.0) <0.0001
Creatinine 09(0.7-1.1) 3.2(1.4-53) 0.9(1.0-0.7) <0.0001
AST 111 (59 - 175) 52.5 (42.0 - 82.5) 130 (69.5 - 189) 0.004
ALT 86 (50.5 - 143) 65.0 (32.3 - 86.8) 101 (53 - 160) 0.03
Total bilirubin 0.9(0.7-1.3) 1.41(0.7 - 3.5) 09(0.7-1.2) 0.13
CRP 102 (67.2 - 142.3) 174'373(71%)2'2 i 98.8 (61.4-121.9) 0.004

Clinical course

Time from symptom

onset to admission 6(4-7) 6(2-8) 6(4-7) 0.8

(days), median (IQR)
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Time from hospital

admission to
defervescence (days), 1(d-2) 1(0-33) 1(d-2) 0.29
median (IQR)
Time from hospital
admission to discharge 6(4-7) 19 (7.8 -19) 5(4-6) <0.0001
(days), median (IQR)
ICU admission 4(8.2) 4 (50) 0 0.0001
treatment
doxycycline 48 (98) 7 (88) 41 (100) 0.16
azithromycin 25 (51) 6 (75) 19 (46) 0.25
combination 24 (49) 5 (63) 19 (46) 0.46

Abbreviations: WBC, white blood cells; BUN, blood urea nitrogen; AST, aspartate transaminase;
ALT, alanine transaminase; CRP, c-reactive protein; ICU, intensive care unit; SD, standard deviation;

IQR, interquartile range
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Table 3. The Sequential Organ Failure Assessment (SOFA) Score

SOFA score
0 1 2 3 4
<200 <100
Respiration ith ith
: >400 <400 <300 wit wit
PaO,/FiO; ventilation ventilation
support support
Coagulation
Plateletsx 109/L >150 <150 <100 <50 <20
Liver
Total bilirubin <1.2 1.2-1.9 2.0-5.9 6.0-11.9 >12.0
(mg/dL)
Cardiovascular No MAP Dopamine<5 DopEan-m:)eIS Dop;m-ln(e)>115
i or Epi<0.1, orEpi<0.1,
(HB//EOEE)O“ hypotension <70 mmHg  OF Dobu (any p- p-
Hg/kg dose) norepi <0.1 norepi <0.1
Central nerve system
GCS 15 13-14 10-12 6-9 <6
Renal <1.2 12-1.9 2.0-3.4 3.5-4.90 >5.0

Creatinine (mg/dL)

GCS: Glasgow Coma Score, MAP: mean arterial pressure, Dobu: Dobutamine, Epi: Epinephrine,

Norepi: Norepinephrine
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Figure 5. Comparison of the cytokines and chemokines in serum of patients with

scrub typhus between those with high SOFA score and low SOFA score. The plasma

concentration of IFN-y in patients with scrub typhus of low SOFA score were significantly

higher than in patients with high SOFA score, whereas the plasma concentration of IL-1p,

IL-8, IL-17A, MIP-1a, TNF-a and VEGF in patients of high SOFA score were significantly

higher than in patients with low SOFA score. IL-10 exhibited a tendency to be elevated in

patients with high SOFA scores without significance. Patients with high SOFA scores are

defined as individuals with a SOFA score of 5 or higher.
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Figure 6. Time kinetics of the cytokines and chemokines in serum of patients with
scrub typhus after admission. The numbers of analyzed samples were as follows: HD 0,

n = 49; HD 2-4, n = 47; HD 5-10, n = 40; HD 12-16, n = 36; HD 21-28, n = 15. * p <

0.05, ** p < 0.005, *** p < 0.0005
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Figure 7. Comparison of the cytokines and chemokines in serum of patients with

scrub typhus between the acute and recovery phases. * p < 0.05, ** p < 0.005, *** p <
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Figure 8. Comparison of cytokines and chemokines in serum of survivors and non-

survivors among patients with SFTS. * p < 0.05, ** p < 0.005, *** p < 0.0005
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Figure 10. Time kinetics of the cytokines and chemokines in serum of patients

with SFTS after admission. The numbers of analyzed samples were as follows: HD 1-
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Cytokine and chemokine profiles in acute severe fever with thrombocytopenia

syndrome and scrub typhus

The Graduate School of the University of Ulsan
Department of Medicine

Sun In Hong

In East Asia, severe fever with thrombocytopenia syndrome (SFTS) and scrub typhus,
the common endemic tick-borne diseases sharing common clinical manifestations, are
becoming public health concerns. However, there are limited data on the comparative
immune-pathogenesis between both diseases. We compared cytokine profiles between
SFTS and scrub typhus for further understanding of immune responses during disease
courses. We prospectively enrolled confirmed cases of 44 SFTS and 49 scrub typhus
patients from July 2015 to December 2020. In addition, 10 healthy volunteers were
enrolled for healthy controls. The plasma samples were analyzed for 16 cytokines, by
cytometric bead array. A total 68 plasma samples including 31 (45.6%) from SFTS and 37
(54.4%) from scrub typhus were available for cytokine measurement. There are three
cytokine expression patterns: increased levels in both SFTS and scrub typhus (IL-6, IL-10,
IP-10, GM-CSF); highest levels in SFTS (IFN-a, IFN-y, G-CSF, MCP-1, MIP-1q, IL-8); distinct

levels in scrub typhus (IL-12p40, TNF-o, IL-1B, RANTES, IL-17A, VEGF). Although acute
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SFTS and scrub typhus patients exhibited partly shared expression patterns of cytokines
related to disease severity, the different profiles of cytokines and chemokines might
contribute to higher mortality in SFTS than in scrub typhus. Discrete patterns of helper T
cell-related cytokines and VEGF might reflect differences of CD4 T cell responses and

vascular damages between diseases.

- 46 -



	서    론
	재료 및 연구방법
	1. 연구기간과 대상
	2. 사이토카인 분석
	3. 통계학적 분석
	결    과
	고    찰
	참고문헌
	영문요약


<startpage>11
서    론 1
재료 및 연구방법 4
1. 연구기간과 대상 4
2. 사이토카인 분석 6
3. 통계학적 분석 7
결    과 8
고    찰 34
참고문헌 39
영문요약 45
</body>

