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g Al Al

FrHY
ATE 1

o

71% @ (kynurenine; KYN), EHEZ (tryptophan; TRP), ©o}27| (arginine; ARG) % <<}
(phenylalanine; PHE)9] tiAMAE E&ete, T AE vlo]l nbA ZRAAEFZA,

7 2RES 7] o A5 ARks S8 HdFS Hdstr] g A, 2AE:

[+ 1]

giE x4 = KT ratio X 27.7705 - ARG X 0.0515 + PHE X 0.0643 - 5.4721

271 21 ellA,

KT ratio ¥ KYN 4&/TRP &9 H]&°]aL,

ARG = ARG 9] F<FolH,

PHE &= PHE ¢] Fo|tt.

AT 2

7% @ (kynurenine; KYN), EHEZ (tryptophan; TRP), ©o}=27|Y (arginine; ARG) % g
(phenylalanine; PHE)Q] thAlA|e] @ +3S F4cte AH AXNE xdsts, WdFe IdE 7|EZA,

i =g

47 ANEE B g A% AN

of\

& Ada] 9% A, TE:

ol

(2 1]

o e X4 = KT ratio X 27.7705 - ARG X 0.0515 + PHE X 0.0643 - 5.4721
&7 211 ellA,

KT ratio &= KYN $=/TRP =59] H]&o]ar,

ARG = ARG & FFolH,

PHE = PHE ¢] F==olt}.

A7 3

A 28l el

71 dAlE E43k= JiAIS] dd(whole blood), W&F-(leukocytes), HxdA 3] A E(peripheral
blood mononuclear cells), WG AF(buffy coat), & (plasma), A (serum), ¥ (sputum), T=
(tears), AN (mucus), A|H]M(nasal washes), Y7 S<l&E(nasal aspirate), &5 (breath), 2% (urine), &
M (semen), F(saliva), =74 A H A (peritoneal washings), EF(ascites), FEN(cystic fluid), 2
M (meningeal fluid), <F(amniotic fluid), AM(glandular fluid), #|"&M(pancreatic fluid), H3ZN

(lymph fluid), &< (pleural fluid), 5 &< E(nipple aspirate), 7]¥A &< E(bronchial aspirate), 2

2 e

N (synovial fluid), ¥ FAE(joint aspirate), 7]¥ #H]E(organ secretions), AE(cell), HME F=
(cell extract) ¥ 24 (cerebrospinal fluid) & o]FoX oA Aeld 1 F o] AESSH AR
st 45 A1, 71E.
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A+ 5

Al 28] QlojA,

A7) AdEE M, i, vpolg i, Fgo], 19 (grampositive) WHEIEol, 1957 (gram-negative) ¥
Hol, dATE 2 7JAER o|Fojxd ToRREH Aud Hojx o] T WAl 9 obHE+=
A, 71E.

AT% 6

Z2AstE A ZEE o9 AESH AgEXRE 7)%Ed (kynurenine; KYN), EHED tryptophan; TRP),

T (
ol27)d (arginine; ARG) % #HdYe}d (phenylalanine; PHE) S thalAle] 2 +55 =Asts oA, 2

=35 7]%#dd (kynurenine; KYN), EHEZ (tryptophan; TRP), o}Z7|d (arginine; ARG) % Hddzd
lanine; PHE)S] 52 &}7] 2 1 o sty s A5 AXsts 9dA & £3sts, d385 Ao

KT ratio = KYN §=/TRP F=59] H]&o]a

ARG = ARG &) FFolH,

PHE = PHE ¢] F==olt}.

AT 7

A 68l oA,

271 AESA AlZE Ad(whole blood), WEF(leukocytes), ZZxEN w3 X E(peripheral blood
mononuclear cells), WA AZ(buffy coat), & (plasma), A (serum), 2 (sputum), == (tears), @A
(mucus), AlH]M(nasal washes), H]7Z &<¢lE(nasal aspirate), &&(breath), &% (urine), AN (semen), 3
(saliva), &7 A& d(peritoneal washings), H4=(ascites), FEN(cystic fluid), &4 N (meningeal
fluid), %¥<(amniotic fluid), AN (glandular fluid), #FN(pancreatic fluid), HZN(lymph fluid), &
“(pleural fluid), 5 &<U=(nipple aspirate), 7]&A] F<l&E(bronchial aspirate), 2 (synovial

fluid), ¥4 F<2AE(joint aspirate), 7]¥ EH]E(organ secretions), AE(cell), AE FEE(cell
extract) @ ¥ ZFM(cerebrospinal fluid) 2& o] Foz oA Helgl 1 £ o|Akel, =Y,

A7 8

A7) e dx] 3 2 A7) (WR), ARrtET2Y EE AR o SAHE =, WY
373 9

)\]—xﬂ

A7 10

F A gkl -1.12809] el ft o3l B HAshs A HdTe] gAY wE vt
AeR sk W& F7h= 23shs, .

Al 63l lolA,
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kA (gram-positive) BrE|g]o}, 12L&-A] (gram-negative) 4t
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L El, AT B3 2 MUA AN WA A8Y F don, wRAAL ATH 9 9@
o] x
=

ol d =AY, HEdF 29 g Agstd wsE SA] dtdsts diARA 4, By b
AT A= olH| gt T2 dY S F3) ddSS IAdE 4 9oy, 53l el oy HA g5 iE 5
5 (systemic inflammatory response syndrome; SIRS)¥} #dZFS FEFozH SIRS7E ofd HdFS AW

2 byl ZAEAA 7] "tiAA (metabolite)"v WAMEAE EE diAMMECIHE B9, B ALY F
AR E = AAECT. ogd uiAlE ds, Fx, Asdd, 5hd o 3 2 A& &7, 2 A9
S g (dhH o g gho tid Bz AXEA), o, & AEAYS FEAE&(d: M, B SRHE,
HEZE)E 288t de 715S 7FA Advk. 12 AR AdE A, B 2 A ZgA o T
g}, 2xF tiAbAlE olEl gk HAF Bl AHA R HAskH] AN, o Fag AHEA Vs 7HAAL Ut

2 agolx A7 dAbAE AA 7199 AR, S AESY AlREREEH 53 gx EES dwile Ade=R, A
7] AEIA AagE BT A 27 TE LS oudtE Zo R 4 ™ A d(whole blood), WEF
Wxg ol 3 A E(peripheral blood mononuclear cells), "M A=(buffy coat), %

(plasma), ¥3(serum), A (sputum), == (tears), AN (mucus), MBI (nasal washes), B4 F<1E(nasal

(leukocytes),

aspirate), Z&(breath), &% (urine), AN (semen), F(saliva), F7 AlH N (peritoneal washings), HF
(ascites), FZN(cystic fluid), &4 M(meningeal fluid), P¥F(amniotic fluid), < (glandular
fluid), #HFN(pancreatic fluid), HWZN(lymph fluid), F(pleural fluid), HF F<=(nipple
aspirate), 7]¥A F<Q1E(bronchial aspirate), €W (synovial fluid), #H FAE(joint aspirate), 713
8] & (organ secretions), M¥E(cell), AE FEE(cell extract) E AN (cerebrospinal fluid) T2
o]Folzl oA HER 1F oFY & dov, wAEAE dd(whole blood), B (plasma) L+ HF

(serum)¥d 4 a1, B} upgAdsiAE 4 (serum)d 5 AT,

BoweAs Y] OAAlE AEe] A8 A9, A9 w932 AXE® + ot 48 5o, o3,
SR, FF, B, 5E, P 4R BB, Aol Wt 5& £IT F Ak BF, ) dAAE o4
2 oob Shgel olsl Aabe BA E: 4RO G4 % RAd @ H9H4 dAdgon WAR B4 52
L3 F ok

2 wge Adg J1Ex= 71Fdd (kynurenine; KYN), EHER (tryptophan; TRP), ©F27|d (arginine;
ARG) 2 #Id¥etd (phenylalanine; PHE) O =2 o]Foizl FolA Meld Aok shte] giAAlY Bd & 5
Aat7] gk A% AAE 23T 5 Ut

2 oA A7) diAbAlE A 719 AR, F AETSH AREREH $£53% o} EAE deke dow, A
7] AEEH AlRe AETY AN, 2F e AEXE oulsie Ao =9, A8 (whole blood), WM
(leukocytes), WxdoN all A ¥E(peripheral blood mononuclear cells), WMIF A=(buffy coat), I

(plasma), ¥3(serum), A (sputum), == (tears), AN (mucus), MBI (nasal washes), H|Z F<1E(nasal

2
Tt

aspirate), S&(breath), &% (urine), BN (semen), F(saliva), F7 AlH A (peritoneal washings), HF
(ascites), FFN(cystic fluid), HZ4F= N(meningeal fluid), %¥<(amniotic fluid), A (glandular
fluid), #F N (pancreatic fluid), HBZN(lymph fluid), FF(pleural fluid), FF FTAE(nipple
aspirate), 7]¥#A &<lE&E(bronchial aspirate), &9 (synovial fluid), ¥d JFAE(joint aspirate), 7%
8] & (organ secretions), M¥E(cell), AXE FEE(cell extract) % AN (cerebrospinal fluid) T2 =
o]Folzl oA HERE 1F oldY + dov, wAEAE d¥(whole blood), ¥ (plasma) v

(serum)¥ 4 a1, B} vpgAdsiAs 4 (serun)d 5 AT,

71 WAHE AEe] s dd, 98 E=e 9AdE dA
3

= = 5}
=5, 7=, wd, w5, B8 dEe 2gA4s, Aok AUt 55 £9F &
=5

B oagel s 7] JlEE GRS AR Wl 54 oAb 4 o R ohle 54 gape] Juid me A
E ool st AYAH FA AnEF AFSe G Fhw £k JES ousth, 4] AP F
ARE ATHE AT AL A7) Y BY BV MR, AEvhEdy wi AgE47d 5 9o,
ool As A Bk,
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EodgoA ol gEE IRnEIYE AT A9A IZ2vetE2# 9 (High  Performance  Liquid
Chromatography, HPLC), A-xd] mZ=ZwtE 123 (Liquid-Solid Chromatography, LSC), Fo|aZn}lE 1y
(Paper Chromatography, PC), ®% I Zv}E1#]3] (Thin-Layer Chromatography, TLC), 7]A|-aid] I ZwlE 1)
9] (Gas-Solid Chromatography, GSC), HA-HA A =ZwtE718]9 (Liquid-Liquid Chromatography, LLC), ¥ =
ZulE 183 (Foam Chromatography, FC), 3} A EZwtE 129 (Emulsion Chromatography, EC), 7]|A|-HA ==
nE 78] 9] (Gas-Liquid Chromatography, GLC), ©]-& A =ZwlE 183 (lon Chromatography, IC), 2 oj¥ = =Zn}
E 9 (Gel Filtration Chromatograhy, GFC) T A 53} F2vlE 723 (Gel Permeation Chromatography,

GPO)YE 283, old A=A @ FAdNA FHHOR AEEHE B AEFE ARvELHIE AT
T AU

2 ool Y] ARV AR FEhE A4S B4 98 U ER] AES S5 BAS 9y
3 o R Almd EAEE U EZY o]23tE T sty BAERzE st A o dekE(n/z2)
T VA ol EA ¥E A5t Hol uigk ARE ATE 5 k. 5Hg Adgle] T TXH E
g BA7E o]&8 F AW, FAIFA A AR, Flo] W AR I (FIMS, Fourier transform mass
spectrometer), GO EX 54 7] (MALDI-TOF MS), SELDI-TOF (sulface enhanced laser

desorption/ionization time of flight), ESI-TOF(electrospray ionisation time-of-flight), Q-TOF MS ZE&
LTQ-Orbitrap MS, A m=ntE gy -AHE4 (liquid chromatography-Mass Spectrometry, LC-MS) ¥+ LC-
MS/MS(liquid chromatography-Mass Spectrometry/Mass Spectrometry)E o]&3% 4= glow wHl#AEA = LC-
MS/NSE o] &% = o, o]d Algs= 32 ofyt}.

e
ool Mg 7|EE KT B8 (KYN/IRP ratio; KT ratio)S ST ozA fdFo Uy off T 2y 7}

4 k. o714 A7) "KT H]& (KYN/TRP ratio:; KT ratio)"# KYN % TRPS] o2 AAlw
&S wetth. s@FolA TRPE] KNS =e] o]gf 28-S QlEoldl-2,3-tySFA AlvtA] (indoleamine-2,3-
dioxygenase; IDO)oll 2J&] wiZfEar, Q1 HE 7ul= TRPE 54 thAl AHEQl KYNC 2 tiAlE = ID0E 43
g, QI A& vl ABWolv Fute s BEPY 22 9F R #Rlo] UARE 7 A sharA| =
st Aom oA vk, e g RhEo R JAEHAE b NK A2} T E‘J:r“’ﬂ o3 g o] T
oF A A7 INF- o & FA3IES A=38t 54 IFE 7t
A Fol Azt AEHAE Aep EHlel o3 xR A3t 74013}1’ 04]%5}04 éﬂr@.gi % KYN 2 52
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2 dge] A7 e 3] BAHeE MAIREE EEE AEEA AlmCA 7lFdd (kynurenine; KYN), EF
E (tryptophan; TRP), ©}27|d (arginine; ARG) ¥ #d&#d (phenylalanine; PHE) 2.2 o] Fo|Zl o A
Aelg Aok el diaAY BE 58 SHste dAE 238 = 9

2 oA 7] "HAE A Tl EEEAAY B Thedol =2 MAR, JAbE xFEE 2R
TEY 7 A3, odE EY, Iz, HE, v, HERE ) dE, EY, deol, A, 1], &, Z, HA,

¥ E HAAE FAAE ToERE Aud F o3, v A AY 7 Jort, ool AlgtEE AL 0}14‘:}

=

Holl Al 7] "AEETH Ag"E MAREEH dAXNAY JAZEE FHE d EE, AEIH A9,
x4 = AEE gulsle Aoz, Ad(whole blood), WM& (leukocytes), WM wal A E(peripheral
blood mononuclear cells), WaF AZ=(buffy coat), & (plasma), A (serum), AT (sputum), ==

(tears), AN (mucus), A|¥] M (nasal washes), W7} F<¢lE&E(nasal aspirate), &-F(breath), A% (urine), #
M(semen), H(saliva), E7F MAHM(peritoneal washings), EF(ascites), F=N(cystic fluid), ¥HH5F=
ol (meningeal fluid) 9k (amniotic f1u1d) A Hb(glandular fluid), ?ﬂ%}"“(pancreatic fluid), HXxX
(lymph fluid), &5 (pleural fluid), % &< E(nipple aspirate), 7]#%] &< E(bronchial aspirate), &
M (synovial fluld) o4 Fel E(JOlnt aspirate), 7|3 EH]E-(organ secretions), A¥*(cell), ]E FE5
(cell extract) % ¥ (cerebrospinal fluid) TOo& o]Fojx oA AEld 1% oY 4= gJou, nt

A5 A= A (whole blood), & (plasma) =¥ dH (serum)¥ F Y, Br} vl &A= Q“é(serum)%l
T o,



[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]
[0051]
[0052]
[0053]
[0054]
[0055]
[0056]
[0057]
[0058]
[0059]

[0060]

[0061]

wodgel e 47 diAbAle] BE 232 SESl 9A, A7) ARSA AR, HEdsE A8, 99 =
EgAe AAdGE WS ST 5 AT B Uyl 7] AAdRE, dF 5o, o, £, 7, £
2, w%, wel Avel Basl, Aokel W7 5 2HA & glont, ol A@EE e ohin

wowgel 37) Pye Baskt AAZRY BE AR A=A, dAAe BE FES S45e] NAE
of MPEAY MY 5ol B A olRE AEa] A% 4D & At

B oagel A 4] A W FES AF FAE ol gdtel £AY & vk, B owndA 47 4F FAE
A7) T B} BA7] (MWR), AReEads Es AFRA7D S glont, o AwsA gt

EodgoA ol gEE IRnEIYE AT A9A4 IZ2vetE2# 9 (High  Performance  Liquid
Chromatography, HPLC), qA-xd] mZ=ZwtE 123 (Liquid-Solid Chromatography, LSC), Fo|aZn}E 1)y
(Paper Chromatography, PC), ®% I Zv}E1#]3] (Thin-Layer Chromatography, TLC), 7]A|-aiA] I ZwlE 1)
9] (Gas-Solid Chromatography, GSC), HA|-HA m=ZwtE 7189 (Liquid-Liquid Chromatography, LLC), ¥ =
ZulE 183 (Foam Chromatography, FC), 3} I EvE¥ 19 (Emulsion Chromatography, EC), 7]|A|-HA =
nE 78] 9] (Gas-Liquid Chromatography, GLC), ©]-& A =ZwlE 183 (lon Chromatography, IC), 2 oj¥ I =Zn}
E# 9] (Gel Filtration Chromatograhy, GFC) T+ A %3 3 2vlE 189 (Gel Permeation Chromatography,

GPCO)E 2&stt, old AgEX &x FFANA FdHoR AMSHE BE AHE AZRvEIYYE A&
2=~ 0]
T M
2 dgoa 7] A= EEE Adgle]l T FAE A EAVE o8 & JA|ITH, FAFOR o
= 59, Foo wg AHEA 7] (FIMS, Fourier transform mass spectrometer), W EX Z R 7] (MALDI-

TOF MS), SELDI-TOF(sulface enhanced laser desorption/ionization time of flight), ESI-TOF(electrospray
ionisation time—of-flight), Q-TOF MS ¥¥ LTQ-Orbitrap MS, A A=ZrtETHy]-AZFEA(liquid
chromatography-Mass Spectrometry, LC-MS) %+ LC-MS/MS(liquid chromatography-Mass Spectrometry/Mass
Spectrometry) & ©]-&% = glom, wgtAaE LCMS/NSE o83 & o, ol AgHe= AL ofyrt.

B ool A A7) 715 dd (kynurenine; KYN), EHE® (tryptophan; TRP), ©o}Z7]d (arginine; ARG) HE+
HAddebd (phenylalanine; PHE)2] =32 LC-MS/MSol <&l SAHE AL 4 i, viFAsAE puMe @92
bl 4 glon, ol AgEE AL ol ).

2 Uy Hu AT wWHe, 7] EAste A AEEA Agd diste] 4E 7)FdEd (kynurenine;
KYN), EHE3 (tryptophan; TRP), 0}37]” (arginine; ARG) ¥ #HdI E‘rﬂ (phenylalanine; PHE)9] &%
ofgjel 2 1o tigdste] v A FE Atete 9AE FUtE 23 &

41

ohEE X4 = KT ratio X (a) = ARG < (b) + PHE X (c) - (d)
&71 2 1ol A,

KT ratiot KYN S=5/TRP 4252 H]&olaL,

ARGE ARGS] F=F=o]H

PHE:= PHES] S=5olaL,

AlG ax 26.05 WA 29.059] Feldoln,

A% b= 0.03 WA 0.079] F&]

A4 ¢ 0.04 WA 0.089] frE]golH,
A4 di= 5.05 WA 5.959] 2

B el gy Ay wee R ) BeE A% gl Lo U -Loos) fRg @t w e
-L1289] K4S g ol¥) AS BAske AAGAA AAF) wgetAG Wy sbsAe] ¥& Ao 3
= owAE Frhe 239 4 Ao

wee) gu A YA BAZ % kA Sol et JAE A 1A wsh FRuo] BANY g
AL 8] Astel olst 1AM NAE A,

gL

.
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[0062]

[0063]

[0064]

[0066]

[0067]

[0068]

[0069]

S550d 10-2613980

wigel 2y

oo mE 2AE 9 YYe olfse A ddT AAAAM vehte gl giAE wdste 83 o}
gl 24 W3S B fE8ES AEstn AUE A Jddog i3 7] N8EE =R AEL T
goll 7198k 4= gl

e 7tg3 4

T la ¥ T 1be B dyo A A wE Egolyd 1§59 ofuiit FEE PLS-DA #4138 A= ekl
o)},

T 2% B odgo] o AAdd wE T oluwile] PLS-DAY) FQLTE ZF oMo AWE el To|t}.
w32 B o o Ao wE Kruskal-Wallis H2=ES Faste] Edold 159 ofw|it 2479
FES v 24 232 yehd Zojtt

T 45 71 9d8F wole mAY Aed B iy o AAde] wE B wme) guls A2 vl 3
o)},

T 5E ¥ 2o o AAde mE HAE 142l A=A k9 a5 AEA) obd &9 1F %+ Mann-
Whitney U HIAE ZA¥E v)a Fel3dl rolt}

gy e Al et AL Y&

ol3}, AANdE T3l E Aye oS JAE] Adystazal k. ol AAldE 22X B 24yS wuh pAE
o7 AWsly] 3 AowA, B wyol gxo ug E o] WYl o]E AA]do] o) A3HA Ferhe

2
A FAANA Bdel A4 7 Aol A gloiA AP Hlelct,
Fule] 1: S|YAe] eole 23]

dHzES 83 oA vle]l e mAE AEE] 3] Edlold IS AREsta AEE dlol miAE
371 fE HEE aFS 2SR, FAdeR 7 aFde % q
ystemic inflammatory response syndrome; SIRS) 3z} & sj&dZ dx}o] A 7}A] 319 2F°] £33

AN

@ ol i

H 2019 | 1 €7HA AlEss A AY (gRls A)dA A7 A7 143
)z, SIRS 3HA} 3H9] 1H2 2018 W 8 €H-E 2019 @ 5 Y7lA] AlH#
=5 Wokom S XIS tE V1A Aoy AHirt gle E T
(1) & (fever) (> 38 C) & AA23 (hypothermia) (< 36 T), (2) Al
%), (3) W19 (tachycardia) (A®t > £9 90 3]) 9 4) W 7t
leukocytosis) (> 12 X 10°/L) B WM& 742 (leukopenia) (< 4 X 107/L) E= 10 % o]¢e] &5 Ml
4= (a count of band neutrophils) & F 74 o349 HEHE 713 A= oA, =€ A A 595
F e * AA Z2H4E EdE SIRS 1u B U HF AFES uHon I35 FHeA e F 12
el 123 9] SIRS #A=AE dof AES skl mp e 2018 @ 6 €5-E 2019 ' 5 €7t
ABRgs W] V& AT E £% uﬂgv— FAZTH 115 7/} RS FHIAHETEAL HES At
FAZTE AT). °] EX 9¥g=-3 % Z (Sepsis-3 guidelines)o] Wz} ICU 4 Al gz Ho]
g HEF A2 FAENL, 55 §r 24 AZE ol FH MEHS FAEGITE. AP Fo g x2F 7]
= 7 b)) F 7}21 o] &9 71Z(sub-criteria) 224 & 4 (respiratory rate) > 22
¥ A2 (altered mentation) & 4% 7] % (systolic blood pressure) < 100 mmHg; c) ICU
S (ER)o dd3 & 24 A 7F oo =24 Fr] - H7F H4 (sequential organ failure
assessment score; SOFA A=) > 29 A2 3Foc. o], A WY A wpolgx 7 e & 35ta
52 RI% EFT AT I e FEAE e SHA 99 24 AZE ol AEl AES B 3xe

AL} A Z

HAE a5 45 A

Holgd a1EL 2018 W

= ol 3@ [ ol (m

oy L
A
o
- r
Lo |
Z
H
m{m
)
rLu‘

o ¥ »

™ rle
o,

&
Y
[z
)
l>

l

T A R Y
Ao
=

e > rlo o
&
o
o>
tn
\r

o S 2ol 22 e AR dEEe mAsa, o|E=T

FHE AR 99 R g Av we )4 A8 el ge AL Fskedh. SIRS 5
agel A%, w4 Al FE F 12 A ollel 2018 W 7 A% 8 9 Aolo] Almeks WadA Q€A
: g we 50 9o BARRH AP $Ha%. 2018 W 6 ARE 2019 W 2 WA Ans
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[0070]

[0072]

[0073]

[0075]
[0076]

[0077]

[0078]

[0079]

Hde] & ZTEAA 45 Mo A¥F ZES FHANL(SHFAS T3 9 ¢ HAZF Fpol digh MBS
2 FSE AF), R ZSEQ HEF = R Y9 FA ER dd9ddl o5 ddTo] e ez Fd 3
Az FAEATG, o] AFeAE 34 4 A FHE Y AES AEser, AES a9 1Fe Ed
EE AL 7EL 1CU9 H8= A ZIE AFoA AHEE AR s A&k,

2 ATE g s Ae Ards Y 73 Agads] (59 "o 4-2018-0387)9] F1S wow, RE
ATE ATHESTH AP T do] AT, A7) 4 H A dolHe AA 98 V5E HE
st G, BRE /b= 19 Al oo ® AE AV)E AR diE2 &% 1F (n = 10), SIRS 3¢ 1%
(n=12) B HAZF &9 25 (n = 499 Al 39 25oll ZA 71 B AFAE 7V|RteRZ & oH] AFF 7]

gko g AbE vt
o 2: FA £A4

o]3} Aol A= Mann-Whitney U 7782 Kruskal-Wallis #AS o8] 5Y 259 T43k 13 72 Xol& ¥
Wk H AFEEle™ | PLS-DAS Falate] 3k 1ol & S HATA Fleivt. wgk, PLS-DAE Rl
2P Fag dEs X FE ol x=Abs FIskE U AR ESeH, FE o AbE AREEte] 2
Az 39 245 Fgsto] R 275U AZEYC] "AE (caret)" 1A (M 1.1.453, MA, USA)E AR&-3f
of gz ddxs AT, Analyse-it (WA 5.40.2, Analyse-it Software, Ltd., Leeds, UK), R
studio, GraphPad Prism (¥ 6, GraphPad Software, CA, USA) % SPSS (W& 18, IBM, NY)& Al&3te] A
i, p<0.05 ¢ 7%11% AX oz frefgt Aoz hFH AT

AANd 1: FTx ofu|Ake] MY

L8g ol 2% 54 2 Ao

2 7 ofnate]l A =53 AEEH FA (biological fluids)e] o}rm]mite] Eo]xol dA] A 2wl&E 1y
Az BA7] (LC-MS / MS)E 7IEQ Zivak olv=At J]E (Zivak Technologies, E7])& AR&3}¢]
43tk &eld (alanine; ALA), ©F27]Y (alanine; ARG), o}23}2}7l (asparagine; ASN), o}AT}2ELE
(aspartic acid; ASP), AE&H (citrulline; CIT), SFEMIAL (glutamic acid; GLU), &FEMY (glutamine;
GLN), =24l (glycine; GLY), 3|~E|Y (histidine; HIS), 3lo]=FA|ZE7 (hydroxyproline; HYP), ©]4AF
Al (isoleucine; ILE), &2l (leucine; LEU), #}¢]al (lysine; LYS), WE] S (methionine; MET), LEYH™
(ornithine; ORN), #Hd%2d (phenylalanine; PHE), 2E% (proline; PRO), Al¥ (serine; SER), EH Y
(threonine; THR), E]Z2! (tyrosine; TYR), ¥ (valine; VAL) @ EHEZ (tryptophan; TRP)Z} 2 22 7
o] oAt FES SAHSEUTE. AA ARvETHY A2 A8 HH (Zivak Amino Acid Biological Fluids
LC-MS/MS ¥4 #A¥, Zivak Technologies), ©]%54 (mobile phase) €9 A 2 B (Zivak 71E AZHAANA A
FE= f7] &) P Agilent 1260 Infinity 2AS NA] IAZwEy  (HPLC) A)~®l (Agilent
Technologies Inc., Santa Clara, CA, USA)& o]&3}e] AL W (gradient methods) o2 G AT}, T
WS- RUE® (multiple reaction monitoring; MRM) XEofA & FA A==l (QTRAP 5500, SCIEX,
Woodlands Central, 7FEE)S A1g3le] AsE HEsow, 95 w4 &4 (external calibrators) %
Ax B8 4 (quality control materials)E 2+ &4 Aol AJzF, 7 @ wix| o] AL&HATE. B4
BAS YeldE W AlS (coefficient of variation; CV)E 0.5 % oA 4.6 % Aol & &2 EAt},

WA 3 (serum) W KN FZi 5A3 LC-MS/MS Alz=®lol A SAHEHAL, Yed I3 ME2 25 CoA e
HAok., 28 S, 1 pl/ml KN U5 ZF 2 (KYN-d4)o] E@H 80 pL wuld Hx &de 20 pL I
AE e w75 F16a, AES BY2 9AE ARSI 1 & B¢t T3t 25 TellA 14,000 rpmo 2

10 & ZoF 94 B3k, o]ojA], 10 uLe A= (supernatant)a 9.0 uL o] A9} E¢slar 3= 1
S Kinetex pentafluorophenyl propyl Z% (100 mm x 3 mm, 2.6 um C18 100 A, Phenomenex, CA, USA)©]
F Agilent 1260 Infinity HPLC A]2=®l (Agilent Technologies Inc.)el]l FYd3FH T},

=0.1 % E£E43 & o242 Z3HEa o]FA BE 0.1 ¢ 343 WEe S

A x .
& AR AEeke] 90 % olFd AdlA 0.5 i b FAIEAL, 2.5 & dlol 40 % ol E - AR Hashal,
0.1

o] 1 'E‘
el 10 % °]57 AR F7F ZA, 10 % o573 AollA] 1 & 5ot A=, HFHe= T Wkl 90 % °lE7d
AZ TA] F7ske] 1.4 #ol HE S FX 3t KIN 2 KYN-d, &= QTRAP 5500 (SCIEX) S AlL3}e] o]l m=

oA H7] BI o]23}ol] o)g] o]235E o MRM BE m/z 209/94 L m/z 213/122004 Z+7t AEEH AT, A
o] WS YERE= Ve 3.0 % oA 4.8 % Abolitt.
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[0081]

[0082]

[0083]

[0084]

[0086]
[0087]

[0088]

[0089]

SS90l 10-2613980

2. F2 ofvliit A

4 (partial least squares discriminant analysis; PLS-

4 oAl FEE ZRF 5, PR A A5 B4
= 9 ageld sl 1 FES HReks onwil 6 7

DAS 3 sk9 aF FH
(KYN, TRP, PHE, ARG, ASP, GLU)Z 21™&}9it}.

H o
Aol

H

la % % b8 FE3¥, PLSDAS B4 wow Edold 1F Al a9l 1§l WHAs T
k1

“
Moo FelsEE FYse A #al

K

[}

, = EHAES obuiAte] Fokgh FEE Al Sk 1§ AtololAl Hlug AR, & 29 o] PLS-DA F
AlelE &&ll PLS-DASIA 39 & 8 T3 98 st 819 aF e FE T=olA #
Boobn|=AbS AMEth, Kruskal-Wallis HIAES Fdale] Eold 159 ofw]wit
% 3o UERITE. o] 2 Eal PLS-DAYIA FS@E KYN, TRP, PHE, ARG, ASP, GLU®]
ix SIRS ¥ HdZF FA37bo] 23k 2ol (p <0.05)E YElE AL FAskATh. GLNI GLU
93] maet SFEUAC o A2 oixbE § Q7] wEel GINS $EE F71ekela, TRP-KYN
Folal 1 o] AR wkHlEslke] KYN o] S7FsHH TRP Fro] Fhadtal 1 RbiE mpzkrbx| o] 7]
o KYN/TRP ®]& (KT ratio)& ARSIt AMZE ofig: vlole wAE sty 98t A AF3 8
] A% (KYN, TRP, PHE, ARG, ASP, GLU, GLN, KT ratio)E F K oln|m=ato® MWsle] 4= 2o #-&38}
At

AN 2: g A5 B £

we
il

-
o

fr oMo o
TN
jur)

A
it
(<0
IS
-+ _(01,

)

N2 o rr Mook o o
%o

o M

e M oY

b,

2!

olN

SEE B4 o8 AWF whelo vhA AW thgom, A Fu olvlmite] td xHow oy thu
F AF BHL WEY) A3 Edold 1FS Agse] 2A2Y A0 2HS FIsT. olF Bal 10 A9
T A5 A4S oldle] E 19} 2ol EEHAT.

¥ 1

F2] |Factors and Generated Formula AUC cut-of | U= (sensitivi | Eo)|E(specifici | &= (accurac

No. f ty) ty) ¥)

1 KT ratio, ARG, PHE, GLU, GLN,|0.9870|- 0.9331 0.9478 0.9373
ASPKT ratioX25.8002-ARGX 1.0460| 10,8958, 0.95811|[0.8852, 0.9786]|[0.9089,
0.0519+PHE X 0.0570- 0. 9590]
GLUX0.0218-GLN X 0.0034+ASP X 0.0
275-3.5413

2 KT ratio, ARG, PHE, GLU, GLNKT|0.9880|- 0.9366 0.9652 0.9449
ratioX26.5502- 1.2880| 10,8999, 0.9609]|[0.9080, 0.98881[0.9177,
ARG X 0. 0492+PHE X 0. 0628+GLU X 0.0 0.9651]
013-

GLNX0.0037-3.8763

3 KT ratio, ARG, PHE KT ratioX|0.9870|- 0.9401 0.9652 0.9474
27.7705-ARG X 0.0515+PHE X 0. 0643~ 1.1280 [0.9041, 0.96371]10.9081, 0.9888]|[0.9207,
0.4721 0.9671]

4 |KYN, TRP, ARG, PHEKYNXO0.3925-|0.9870|- 0.9266 0.9652 0.9398
TRP X 0.0937- 1.1390| 10,8917, 0.9553] | [0.9081, 0.9887]|0.9118,
ARG X 0.0516+PHE X 0.0688-1.0310 0.9611]

5 KT ratio, ARG, PHE, ASPKT ratio|0.9670|- 0.9366 0.9565 0.9424
X26.1522- 1.237010.8999, 0.9609]|[0.9565, 0.9839]|[0.9148,
ARG X 0.0541+PHE X 0.0547+ASP X 0.0 0.9631]
312-5.0448

6 KT ratio, PHE, GLU, GLNKT ratio|0.9760|- 0.9437 0.9391 0.9424
X 28.4968+PHE X 0.0399+GLU X 0.004 1.1590 [0.9083, 0.9663]|[0.8742, 0.9731]|[0.9148,
2- 0.9631]
GLNX0.0053-5.7122

7 |KT ratio, ARG, GLU, GLNKT ratio|0.9600|- 0.9225 0.9217 0.9223
- 0.946]
GLNX0.0002-3.4614
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[0090]

[0091]
[0092]
[0093]
[0094]
[0095]
[0096]

[0098]

[0100]

[0101]

[0102]

[0103]

[0104]

SS90 10-2613980

8 |KT ratio, ARGKT ratioX36.2083-|0.9430|- 0.9331 0.8783 0.9173
ARGX0.0230-1.4355 0.9170| 10.8958, 0.95811{[0.8009, 0.9294] | [0.8858,
0.9424]
9 |KT  ratio, PHEKT  ratioX|0.9740|- 0.9261 0.9391 0.9298
30. 12064PHE X 0.0416-8.0384 1.2870|10.8876, 0.9525]|[0.8742, 0.97311[0.9002,
0.9529]
10 |KT ratioKT ratioX38.7780-3.8869|0.9430|- 0.8732 0.9304 0.8897
2.0510110.8275, 0.9085] |[0.8633, 0.9673] |[0.8548,
0.9187]
g ERHQ AP A% TS 2399s] A8 4 FAS UgE, oy, A% % £A7) AF 54
(ROC) =4 olz] 99 (AUO)S X3 ek A 7Ivte=z HulE . sk o] dds 38 e 7+
O 2 KT H]$, ARG 2 PHE (KT H]& X 27.7705 - ARG X 0.0515 + PHE X 0.0643 - 5.4721)2 T4 % ofg<]
4 13 e v A5 B2 Aesar.
[ 1]
b= x4 = KT ratio X 27.7705 - ARG X 0.0515 + PHE X 0.0643 - 5.4721
47) A1e14

KT ratiox KYN 4:5/TRP 459 H]&o]aL,
ARGE ARGY] FrF=olu |
o]},

e A whe %311 =S i A% E£3E

PHE:= PHES] &

of
e
_|>i
L
£
>~
>
3]
ol
3]
A
i)
X
o
=)
p
_O: [e)
X0
lo
o

d

w
=
J
N
e}
"'ﬁ
QJ
=
o,
>,
10
“,
[o
~
=
ofo
(<0
o
£
1+
12 to

A1
S

1mmunoassay)3§ S5t YA

=4 TRP, ARG ¥

wollA sES 1 RIS

. ORE A=) 452 WBC, CRP % PCTSF 22 7]
tAeke] HlawE feke], dA CRP
H (immunoturbidimetric assay) o2 ZA3sIRon, I3

A7) sfsk ot WMo BAWM (electrochemiluminescence

o AT, R g vlele e a7 E 2004 B
2 nglon ZAH AAZ AF whole AL FAF & A,

ojF WMo R ste] ARE
AT T

PHES} ©] =2

& PEsE FUL

g F wlo]l
Cobas ¢ 702 (Roche,

=T =
o -1

Hhol o] AUC 0.931% HdZF A

AL AHE KNS 918
HEZF Hfole wAR
Al gkel -1.1280 ©]

7152 2 ROC
vhA o] A

wol ST 4

ofr

* 2
AUC 95% CI SE
th A= (multivariate index) 0.931 0.887 to 0.974 0.0222
Z2ZHXN E (procalcitonin; PCT) 0.945 0.904 to 0.986 0.0209
KT H]& (KT ratio) 0.835 0.756 to 0.915 0.0403
CRP 0.796 0.706 to 0.885 0.0457
WBC 0.635 0.514 to 0.755 0.0614

HAE T304 KT HE& w=9] AUCE 0.8350|01L
0.931 (95 % CI, 0.887-0.974)= YE}RLT.
sfol BAH Auc e A%

e Age A4 A%e o o4 P

AUC 0.9312 Z2ZHAIEUS] g A5 AUC 0.9453 A

ks

7] % ol

5o HAFE AL AAT £ AW

KT H]& 9] PHES} ARGE

WA

i,

R EIREE

dE i X]?ﬂ

Egher ohE Ao AUCE
A2 thi g A gl F7kek KT v)&Rk ARE-
ASP, GLU ¥ GLNJ"% e o]—u]\_/\}g

WfﬂﬂiHJ



[0105]

[0106]

[0108]

[0110]

SS90 10-2613980

e HAsg.

d ok, 1E AEF viole wiFish & wwe) e Swe A4S wasld wE, = 344 ni e 2
o PCISH CRPE @Z3t 1] AAZFL Hwd & PAT 5+ AW WA, g4 w% SIRS®] A3 Aol e
BAVE e BT 5 o, ol HBF vhole wiAZ AET W HAZI} A PEsA g A
9 SIRS $48 EFAA AFsel ¥ A3 B owe) ug A5t HAZ SRS PR F e AdF

@ ol e mARA Y FAYS AT 5 AT,

EF, HAE gl AEA el 1 AEAZ obd 319l 1§ 2k9] MannWhitney U HIAEES A §lol
AEASE W-AE B9 2F AfoldA AuE dws Afel Aol wmsle Wkd A%E = 5ol

e, A7) A3E #Zxehd gdEE xeE H2E 2% (Mann-Whitney U test, p-value = 0.019)°]A4

AEALS} 1] AERTE] 5213k ApolE HoFQou, PT sXkv AEAS Hl AEAL 7Hol BAIHo= Xfo]7}

e AT 4 dnt. o9k T2 Ad= HdT Uigh 4% ulole mARA AE JidE s A5
S

2 FgaW, AAZF Ao opvlnit GAE AR AP SIRS B9l obvlit tiAbs Tt
3 ZEnRage Jnes AdF wole MAZM Bastn 1B G A5E 44
W) Age AAF Qg oS SolHel @ 4 je] @Y obvlmibat 1 oAb A
2 A3 9T 5 Qo] Aol F83A H8E F 9L Ao Jlud

Scores for D1 (66.2 %) versus D2 (33.8 %), Autoscale (DA)

|7w5 !
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" ol
22 |_:gs
20 | | 1_051 S 016
15 Ly Ll Wiy sg®
16 L2 ‘w! i S g1
' 15254
14 I 15 3|#¥;;i65 . i
12 5#7 S_045
i h.\m iomng;iwl.soas 5067&’.5‘085 Sge
i 1103y *.*1‘ ! n°

Sl s_101
-ij N7. o . S som s.os wil° s
#95 5096 ms"isoezﬁ Sa°

. K
£ 1 7
8 02 mjs 5..I .f=132”“ stooz s o #3#1 st
o T 1,059 W,
8 00 {4 Hag - 1248~ sx L T -5-0
5 we . o P
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Loadings for D1 (66,2 %) versus D2 (33.8 %). Autoscale (DA)
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