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7 A A
H705)
A7 1
71%dld  (kynurenine; KYN), EHEZ (tryptophan; TRP), o¢}E7]d (arginine; ARG) % #Hddzd

(phenylalanine; PHE)S.2 o]zl oA MeH Hojx she] tAMAE Xdste, AT s vhol
uA 2AE

AT 2

=
(phenylalanine; PHE)©.2 olol7l ol 4 Melel Hol& shpe] tiAale] wdl 58 S4%h 43 408
Tgshz, A3 Aws JE.

71%dd  (kynurenine; KYN), EHES (tryptophan; TRP), o¢}Z7]d (arginine; ARG) % #Hddaid

7% 3
Al 2%l glol A,

71 dAAlE E435kE JHAIS] dd(whole blood), WEF-(leukocytes), HxPA 3] M E(peripheral
blood mononuclear cells), WG AF(buffy coat), B (plasma), FH(serum), AT (sputum), &
(tears), AN (mucus), A¥] M (nasal washes), Y7 S<Ql&E(nasal aspirate), &5 (breath), 2% (urine), &
M (semen), F(saliva), B7 A=A M (peritoneal washings), EF(ascites), FEM(cystic fluid), HH=
M (meningeal fluid), %F(amniotic fluid), AN (glandular fluid), & (pancreatic fluid), HXEIN
(lymph fluid), & (pleural fluid), F5F &2 E(nipple aspirate), 7]¥A] &2 E(bronchial aspirate), &
M (synovial fluid), ¥ FAE(joint aspirate), 7] ¥H]E(organ secretions), M *E(cell), AX FEE
(cell extract) B 24N (cerebrospinal fluid) & o]Fojx oA MeEld 1 F ojite] HESHAH AR
date] S4H = 3, TE.

AT 4

A7) A AAE Al 3 2471 (WR), ARetEIHY e dFEA7IRL, VE.

S
A7 AEd S Ao, A, vhol# 2, #Fo], a8 (grampositive) WrEIE o}, 1-Sd (gram-negative) Bt
Hgol, AdAFE Z VJAYER o]Fojzl ForFE AMud Holk st A9 YA o8 okr|EE
1=

Z2x45tE MAREY EEE AESHH ANBE%H 7]%dd (kynurenine; KYN), EHEZ (tryptophan; TRP),
ol27)d (arginine; ARG) Z #Hd Y} (phenylalanine; PHE) O & o] Fo]x oA Aelsl Holx 3shitel tf
AR S HE S SHsE HAE XEete, 985 o #A3 g1 AlF Wy,

AT 7

A 63 oA,

A7) AEEH A5 HAd(whole blood), WEF(leukocytes), HWxdN wal A E(peripheral blood
mononuclear cells), M AZ(buffy coat), @& (plasma), A (serum), 2 (sputum), == (tears), F

(mucus), Al¥]9(nasal washes), W7 &<lE-(nasal aspirate), & (breath), AW (urine), BN (semen), 3
(saliva), &7 A& 9 (peritoneal washings), H4=(ascites), FEFN(cystic fluid), 242 N (meningeal

_3_
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fluid), %¥4=(amniotic fluid), AN (glandular fluid), #&(pancreatic fluid), HZ(lymph fluid), &
F(pleural fluid), 5 Z2AE(nipple aspirate), 7]ZA F2AE(bronchial aspirate), ZM(synovial

fluid), ¥4 F<2AE(joint aspirate), 7]|¥ EH]E(organ secretions), AE(cell), AE FEE(cell
extract) @ XM (cerebrospinal fluid) &2 o] Fo]x oA Aeg 1 & o|akel, W,
AT 8

A7) W pEe A7) FY PY BAY) (WR), eIy £ ARl s S48, Wy,

A7) e =45 7158y (kynurenine; KYN), EYEZ (tryptophan; TRP), o}Z7|d (arginine; ARG) 2
d&ebd (phenylalanine; PHE)S] =S st7] 2] 1o digiste] s A 4& Axtste dAE F71=2 2%

ohEF X4 = KT ratio X (a) - ARG X (b) + PHE X (c) - (d)
271 2 104,

KT ratio™ KYN 4%/TRP 4] H|&o]al

ARG ARG®] F<FolH,

PHE:= PHES] 4=5=0]ar,

A at 26.05 WA 29.059] fEl4rolH,

A4 bE 0.03 WA 0.079] F2]4=o]aL,
AG ¢ 0.04 WA 0.082] 40|,
A4 dE 5.05 WA 5.959 859 5 ).

AR ThaF A5 ol -1.25 WA -1.00¢] frelS @ ol A% HHsk AAA ABF) WS
W bsAel B2 AR dEss WA g e Tgehs, P

A7) dSe A, A, vlol# X, %%O], T2k (gram—positive) BrE|Elol, 2234 (gram—negative) ®+

Heloh, 94%% 0 A2 ofolxl FomyE AU Aolw shlel gad WAAdl ols ofrlHs
Zel, Wy

7l & & oF
g2 dS Adg vpole wireh, Y] WS 3 71E 9 ARE Algss WRlel #d Aot

HEZF (sepsis)ol@t wtelg]o}, vlolgjx FFo], Al T3 22 HdA AEH &g, weE M 5
7, WEA Fo T e A 59 dale] ZA dF wkgo]l Yelus HEHEAN ZFou 7Tl A
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gk, 22k ARl o] A sl A Ao wolshx] FAN, thf Tagk A Yles 7HAAL

2 oA A7) diAbAlE A 71D AR, F AETSH AREREH £53% O} EAS dile Aow, A
7] A=A AlmEe BESA A, 24 BE AXE ou|ste Aoz, o& EW, AP (whole blood), W
(leukocytes), WxdoN trall A 3E(peripheral blood mononuclear cells), WML AZ=(buffy coat), 7
(plasma), A (serum), A (sputum), =& (tears), A (mucus), A¥]H(nasal washes), ¥4 F<U&E(nasal
aspirate), Z&(breath), &% (urine), AN (semen), F(saliva), H7 AlF N (peritoneal washings), HF
(ascites), F=EA(cystic fluid), ¥HE2 N(meningeal fluid), U (amniotic fluid), A1 (glandular
fluid), #HFN(pancreatic fluid), HWZN(lymph fluid), F(pleural fluid), HF F<=(nipple
aspirate), 7]¥A F1E(bronchial aspirate), & (synovial fluid), #E FAE(joint aspirate), 713
8] & (organ secretions), M¥E(cell), AXE FEE(cell extract) % AN (cerebrospinal fluid) T2
o]Folzl oA HERE 1F oY & o, wAE A= dd(whole blood), B (plasma) v HF

(serum)¥ 4= 93, B} upgAdsiAE 4 (serun) ¥ 5 AT},

B odgol Adg J|Ex ZlFdd (kynurenine; KYN), EHE® (tryptophan; TRP), °}27|\d (arginine;
phenylalanine; PHE) &= o]0l oAl e Aol shite] iAol 2dd FE& =

gt AR AT AAE 29D 5 o

=
=]
e
Ae,
i)
il
<
W L

woagel A A7 dAAE A 7199 AR, F ABH ARRYE 5
7] BB NRE GBS A9, 24 Bt ALE st A0E, o

(leukocytes), Zxdo @3l A E(peripheral blood mononuclear cells),

53 gixl BAS "weke ez, A
£ &4, dd(whole blood), W
Wy AZ(buffy coat), %
(plasma), FH(serum), A (sputum), =& (tears), AN (mucus), AV M(nasal washes), H|Z F<&E(nasal
aspirate), S&(breath), &% (urine), AN (semen), F(saliva), F7 AlH A (peritoneal washings), HF
(ascites), FZN(cystic fluid), 2Z49 M(meningeal fluid), P¥F=(amniotic fluid), < (glandular
fluid), #F N (pancreatic fluid), HBZA(lymph fluid), FF(pleural fluid), FF FTAE(nipple
aspirate), 7]¥A F<lE(bronchial aspirate), € (synovial fluid), #d FAE(joint aspirate), 713
8] & (organ secretions), M¥E(cell), AXE FEFE(cell extract) % ¥ AN (cerebrospinal fluid) T2
o]Folzl oA HERE 1F oFY & o, wAEAE d¥(whole blood), B (plasma) & HF
(serum ¥ & AL, Bk vpgAsAE 4 (serum)d =+ AT,
271 gAMAE A=l s A8, 8 ' 84

i o
T = =
= = = =] = =) =] H. 5 = = = O 3T ELS A=
7, =5, 29, 5%, 9 A& E2A43}, A2 #H 55 ¥ § Q).

B oagel s 7] JEE GRS AR el 54 oA E4 o R® ohle 54 gapile] Juid me A
E ool i AYAH FA AnIB AT G Fhw wPets JES ousth, 4] AFHA F
ARE ATHE AT AL A7 Y BY B/ MR, AsvhEady wi AgE4719 5 9o,
ofell As A ek,

2 oA olg¥e ARvEIHYE 1T AA  A2eEH I (High  Performance Liquid
Chromatography, HPLC), HA-2A] AZwE2#3] (Liquid-Solid Chromatography, LSC), &olZZwlE 1]
(Paper Chromatography, PC), % A Zv}E 123 (Thin-Layer Chromatography, TLC), 7|A|-1LA] A Zv}lE 1)
9] (Gas-Solid Chromatography, GSC), NA-NA A =ZvlE 183 (Liquid-Liquid Chromatography, LLC), X% =
ZrlE 13 3] (Foam Chromatography, FC), -3 A ZntE 12}y (Emulsion Chromatography, EC), 7]|#|-NUA] A=
nlE 129 (Gas-Liquid Chromatography, GLC), ©]<& FZwlE12)¥] (Ion Chromatography, 1C), A &3} F=2n}
B9 (Gel Filtration Chromatograhy, GFC) T+ A F3} 3 2wlE 183 (Gel Permeation Chromatography,
GPOYE EFFsIE, olo AFEA & FANA THAORE AEEHE B AFE ARnEIYYE AT

& 9e,
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2 oA A7) AT AR gty A4S BAs] Hd U BEEe dgS SASE BAHS oA
st Aog Alge EAete U BEAY olkstE Tl shHEAY EXx4S AAdstn A o Asiul(n/z)
T VAN ol EA H|E A Ao U ARE AT 5 Ak, EEI ATgle] F TXE 2
ZF BA7IE o8 F YA AAel A Az, Fo] W3l AR 7 (FIMS, Fourier transform mass

spectrometer), lg= iy A &5-21 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, N4 I =ZwlE2zu]-2AFEA (liquid chromatography-Mass Spectrometry, LC-MS) T+ LC-
MS/MS(liquid chromatography-Mass Spectrometry/Mass Spectrometry)E o]&3% 4= glow wHlghAE1A = LC-
MS/NSE o8& 5 glov, old AH = AL ofytt,

X

—

o] Xekg J|E= KT H]& (KYN/TRP ratio; KT ratio)S SATOZA HdFo oy ofF == 9 7}
AS FAdd 4 Q. o714 7] "KT W& (KYN/TRP ratio; KT ratio)"#F KYN 2 TRPQ] F~Fo =2 AAk

&S @3t HdFolq TRPO] KYNo.®e] o]3f #8Le <lEolnl-2 3-TSAAUA (1ndo eamine-2,3-
dioxygenase; 1D0)l| <&l wizl¥a, <lgj#|E Zuls= TRPE SA A} AFE<Ql KYNe®E tiAlE:= ID0E A3
g}, QIEAE vl ABWolv FutE 2~ BEY 22 9F ‘E’_}%Jﬂr o] O]X]”} 7 A A 98

=

off r
(o2
it

o

b Ao defA ok, el tiE weow QAHHE vk NK AESH T Hztel o) AdEe] o
S A A E7E INF-a & F/d8k=s ASstal =74 34eeel 48t él (NO)& Ho‘%??}ﬁ}. & el A 1007k 3F
A Tl Askd e eh vl o) ukw @4stE Aol s
TRP o2 ¥2 KT Hl&o] HdFo Ax= AHeE 5 dsS 7Hdshait.

2 ouge] JEeA W8T % Aol #a gole ]
of WAMe FEF E4e A5 e ols 1

2] = g 7E del mEd, fds A9 93 ARE Agshs el @3 Aold.

2 ool A7) e A7) B4 JAREE EElE AEEH AlgdA 77l (kynurenine; KYN), EH
yptophan; TRP), °}Z27]4 (arginine; ARG) % ¥ d <2} (phenylalanine; PHE) O & o] Fo|% ol A

A A= shpe] uaAAe BA FES 4% BAE TFY F 9

bl
r’1
— o
o

wowgeld 47 "BHSE A HEFel WHAAY W Asel ¥e AN, Qe TPHE Lh
FEY 5, AF BW, A, dE, s, RERE, @2, B2, 9500, A, 2], &, %, 54,
% gaw PAE Fouyy 499 5 A, vgraAE A0 4 glont, ofe] A@sHE Ae ohh,

2 oA 7] "AEEA AR"E NARFE DoAY MARFEE fFHE doe EA, AETH AY,
22 EE AEZE 9vlete o=, AP (whole blood), WEF(leukocytes), D= @3] A3 (peripheral
blood mononuclear cells), WdF AZ=(buffy coat), HZ(plasma), A (serum), ZAH(sputum), ==
(tears), A (mucus), AIH] 2 (nasal washes), H]% &2 &(nasal aspirate), &g (breath), A% (urine),

M(semen), H(saliva), E7F MHM(peritoneal washings), EF(ascites), F=NM(cystic fluid), HHF
M (meningeal fluid) k<= (amniotic fluld) A M (glandular fluid), ?l]%“”(pancreatic fluid), "/‘HE
(lymph fluid), ¥ (pleural fluid), ¥5F FU=E(nipple aspirate), 71X &A= (bronchial aspirate),

M (synovial fluid), T4E &<l E(JOlnt aspirate), 7]¥ EH]E-(organ secretions), A|¥E(cell), AIXE F=
(cell extract) @ &9 (cerebrospinal fluid) To& o]Folxl oA Held 1F oY & glon, »
2451741 Ad(whole blood), @ (plasma) £ A (serum)¥ & diz, B} vl e A= g3 (serun) L

F v,
wodgel e 47 diAbAle] ME £Ee H4sl GA, A7) ABSA AR, HEdsE AY, 99 =
¥R AAYSE WAE A Ak E oaued @] AAYRE, dF S, o, R, #F, ¥
o, w5, P 4R Bagel, Aok W7k 5& wFE 5 Qovk, oo AEE e ohd,

B ool 7] die BAstt AAZNE B8 AR ARdA, dablel Bd FEE S45 A%
of whialgi A Wy Aol ¥e A ol¥E ey A% A & Ak,

wodgel A 7] dAAY WE FEe 4F AN olgstel FAEW ootk B uweld Y] 4F g
Axr) BY BY BA7] MR), LEvhETdy e AN+ glont, ol AL g,
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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# 39 (Gel Filtration Chromatograhy, GFC) T+ A %3 3 2vlE 189 (Gel Permeation Chromatography,

GPO)E X3, olddl AHA &3 GHAdA TFHE AEHE BE AHE AZnEINYE AT
T St

2 dgoa 7] A7 5EE Adgle]l T FAE A BEAVE o8& & JA|ITH, FAHOR o
= =1, Fgo Wa AZEA7)(FIMS, Fourier transform mass spectrometer), WrU]EX kR 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=ZvtEThy]-AZFEA(liquid
chromatography-Mass Spectrometry, LC-MS) X+ LC-MS/MS(liquid chromatography-Mass Spectrometry/Mass
Spectrometry)E o83 4= 9low  wghsHA = LC-NS/MSE o] 838 4= o, ol AE= AL ofyr},

2 g A7) 715#Ed (kynurenine; KYN), EYHE (tryptophan; TRP), o}27]d (arginine; ARG) X+
#Hld a2l (phenylalanine; PHE)S] F3& LC-MS/MSOl 93] =AHE ALY 4 dx, vtFAsAE pMe 99 =2
vebd 4 glon, ol AgEE AL ol ).

w ERe AE Ay W2, A7 SAss JRAe] A=A Alsel diste] 54 7lred (kynurenine;
KYN), EZJE% (tryptophan; TRP), 0}37]‘4 (arginine; ARG) % #Hd<ald (phenylalanine; PHE)Y <&
olzfj el 2] 1o theiste] thE X|¢=2 Alteles dAS 72 x3e 5 3l

[ 1]
thE3F 24 = KT ratio X (a) - ARG X (b) + PHE < (c¢) - (d)
471 A 1614,

KT ratiot= KYN =5 /TRP 4=5=¢] "] &olar,

ARGE ARG®] FEolH,

PHEE PHES] 4=30]aL,

A4 ax 26.05 WA 29.059] Feldoln,

A4 b 0.03 WA 0.079] FE

AS ¢ 0.04 WA 0.089] Felgolm,
A4 d¥ 5.05 WA 5.959] g

wowwel An A Pde ANE 37 ds A% gl -1.25 WA -L.00s) feld gk, e
-1L1289] freld @ ol A% HAsE AAA Az SAAL W AbsAel B Ao o)
WAE Frlz 29 5 A,

Boue] An AT RelA APE @ A Sl B AAE A AR we FREo] WA g
e a7 flakel oleh 1 AME 71AE A

of
d

e

wigel 2y
g mE 2A4E 2 URE ol&sts 45 HET SAAA dEds dE diAkE whdsks @3 of
et 24 WEkE Fell jESS ASsta Adsh e, fdFe] 27 ARE =R AEE F

_9_



[0064]

[0066]

[0067]

[0068]

[0069]

[0070]

SIHS3 10-2022-0161826

T2 B odge] A Ao whe $1oopm|Ahe] PLS-DAS] F 8k EF ojAo] AE UEhd meltt,

B oulhmgo] o Ao wE Kruskal-Wallis HIAEES 35t Efold &89 oluxil Z17te] i

T 3o
—_ R =
FEs vl 24 A3E yEd Eolt.

4= 71 WIS vhole viAle] At & 2] d Aol mE F ] vy XaE Wil SRl

= 5% e A AAlee] mE HAE dFeAe] A& kel 2mat AEA7E obd skl 1% 7 Mann-

o, AAeE Balo] L WWe U P AHnA Brh. o5 At owA ¥ owye uy
oz Agay] 9% AomA, B wygel X wek B wge] Ml olE ANeld] o) AFHA vk
A Al Bakel 442 742 AlA QoA A et

TH o 1: ¥R dHolg BF

2 Ay AES 83 g blol miAE A 98 Edeld 18 AMEstT AEd
Zsl7] & HAE 28S RyegT. FARoR 4 agdE AZd dgixst, #AA d9F ug =
(systemic inflammatory response syndrome; SIRS) #z} @ s|d3F 3kx}o] A 71A] 319 2Fo] EFHAUT.

_;";
o
to
=
)
Ll

Efold w2 2018 | 7 UFE 2019 9 1 €74 MBI H AE (WS M)A Fr] 173 313
Molo w7 FAE AZGS dxad, SIRS Ak 1Y 252 2018 W 8 €HE 2019 W 5 €7kA] AlE
oA MEA AFE 9y TS wgow UAS e vE 71A Aol AHVE e AR TFAH
t}. E3], SIRS 2F A= (1) BE (fever) (> 38 T) ¥ AHA2Z (hypothermia) (< 36 T), (2) wl

tachypnea) (> #3 24 &), (3) ¥ (tachycardia) (Hutg > 23 90 3]) 2 (4) WIF F7l=
(leukocytosis) (> 12 X 107/L) E= WMy gaz leukopenia) (< 4 X 10/L) = 10 % ool TF=T Wl
= 4= (a count of band neutrophils) & F 7}A] o] AHE 717 dAZ AU, 5 A AMH 598
B F e F A 2345 EAE SIRS % B2 did HF AAS WHon 35 dHdA e F 12
A|ZE ool 123 W] SIRS #A=RE] Y WES FHET. mpAR o= 2018 W 6 9F-EH 2019 | 5 €7}
A AEfE WA 7E ZSE &3 HES FAETE 115 /] BES FHAAHEEHAE AES At
g3 AlBgs FIZE A7), o] ZEEE JdF-3 % (Sepsis-3 guldellnes)oﬂ wh ICU 49 A 285 7o]
g1k HdF AR FAHJL, TF F 24 AT ojylol A MEDS FASA. HEF o 23 7]
T2 a) dAEE 2G5 b)) F 7HA ol skl 7lE(sub-criteria) 24 && 4 (respiratory rate) = 22
3] /3, vk A3 El (altered mentation) H& F°57] ¢ (systolic blood pressure) < 100 mmHg; c¢) ICU
e Sw4A (ER 4dd F 24 ARE ojule] &x4 A7l HHd B@7F A4 (sequential organ failure
o

=13
=
e

©
g
)

F (

"

Colw, Q1% W A vlolels Hed Ei ¢ ata

assessment score; SOFA H<) = 2 o]
SaA U 24 AT olyle] AE AAES w2 A=

Anz A BFT AhE B4 EE FRAN =

A LI A

rO
ol
o
fr
o o
A

A A FeY 1*1 22 7Hﬂ 747%‘& Fs BSOS 2R
: £ e s ERIsiY. SIRS )9
oliffell 2018 @ 7 €FE 8 & Aol A]lﬂ_%‘r&_ oA e

Aol 71 ICUJ JH%Z k2T E Aol AREE A LA A 883

B ATE gRUT AL Anas 3 /9 e £
ATE APAERE A BE o] £YHYT. Abtel 9 % AP dolEe A4 gR /=S AR

_10_
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3kl 1 (n = 10), SIRS 39 1&F

st ?:*211 ES A7PARE 19 Al oo s AE Al AAE dix
“7< 1 o] J3xg 7o 3 ou] AT7E 7]

HEZ 5t 2F (n = 49)Y A 39 28 AA 7
Ak,

o F

TH A 2: FA A4

o]l AA]d o= Mann-Whitney U A3} Kruskal-Wallis AL o8 59 252 43k 13 719 =Jo]& H]
Wk o AFEEle™ | PLS-DAS Falate] 3k 1wl & FEHATA Fleivt. gk, PLS-DAE BRI
2P Fag dEs vXe FE ol x=Abs FlskE U AREESeH, FE o mAbE AREEte] 2
A=Y 39 245 Fgsto] R 275U AZEC] "E (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 (B} 6, GraphPad Software, CA, USA) 2 SPSS (®]’d 18, IBM, NY)ZS A}&3}le] A2
3L, p <0.05 91 A= SAHSR Folg AR IFHIAUT.

AANd 1: FTx ofu|Ake] MY

.{

187 obmwal % 24 9 Ao}

-

2 7 opmate]l A3 5 AESHH HA (biological fluids)el o}wm]i=ile] Eo]# el oA I 2wk 13
Az BA7] (LC-MS / MS)E 7IEQ Zivak olv=At J]E (Zivak Technologies, E7])E& AR&3}e]
439tk &eld (alanine; ALA), ©F27]9d (alanine; ARG), o}23l2}7l (asparagine; ASN), o}AT}2ELE
(aspartic acid; ASP), AIE&H (citrulline; CIT), SFEFIAL (glutamic acid; GLU), &FEMY (glutamine;
GLN), =24l (glycine; GLY), 3|~E|Y (histidine; HIS), 3lo]=FA|ZE7 (hydroxyproline; HYP), ©]4AFH
Al (isoleucine; ILE), &4l (leucine; LEU), #Fo]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
9] oAt FFES AT, AA ARvtEIYY B8 48 A (Zivak Amino Acid Biological Fluids
LC-MS/MS 4 Awl, Zivak Technologies), ©]&7)} (mobile phase) & A 2 B (Zivak 7|E AZGAAA A
T f7] 8ul) P Agilent 1260 Infinity A5 NA IA=ZwtE"y  (HPLC) /\]Z‘_%‘ (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 &3 FA A==l (QTRAP 5500, SCIEX,
Woodlands Central, A7}EE)E& ALEste] AT E AEsgior, 9F w4 &2 (external calibrators) 2
AL #E &4 (quality control materials)© 2} 4 #A ] A&, 7 2 wpxdbof] ARg= Q. &4 w1
2445 YehgE W% Al (coefficient of variation; CV)E 0.5 % o4 4.6 % Alo]2 F 5T},

| LC- MS/MS A =glo A SAHA, dsd FF AE2 25 ColA s
bre = S = =S | uL/mL KYN i E5F =4 (KYN-d4) o] E@H 80 pL @ HH &gl 20 pL I3
Z Ee WA7E F7Hes MES EY X~ ”—?HE ARgate] 1 & & £33k 25 TellA 14,000 rpm® &

AA B3, 0]0]/\1, 10 pLe] A5 (Supernatant)ﬁ 9.0 uL o]&A A9} 838l E¢5 1
Kinetex pentafluorophenyl propyl A% (100 mm x 3 mm, 2.6 pm C18 100 A, Phenomenex, CA, USA)©]
J2k=] Agilent 1260 Infinity HPLC A]2~®l (Agilent Technologies Inc.)ol] FsF3itt.

g4 (serum) W KN &+ L3

o,

Ay

A= 0.1 % XEAH & o2& ¥t o] BE 0.1 % LEAY WEsES X .
AR AJESE] 90 % olEd AlA 0.5 i BQF FAIEAL, 2.5 & dlodl 40 % ol AR AS A
el 10 % o]%A AR F7F 744, 10 % o] 54 Aol 1 & %k fX81, HFZHo= 0.1

AR THA] S715ke] 1.4 ¥o BES FX33ch. KN 2 KYN-d, &= QTRAP 5500 (SCIEX)S A}

oA H7] BI o]23tol] o8] o]23E o MRM BE m/z 209/94 L m/z 213/122004 Z+7t AEEH A, B4
o] WS YERE= CVE 3.0 % oA 4.8 % AbolSitt.
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@Y obvlnat ¥EE 24T F, P Ak 4%

DA)E Fsted o9 aF &Y

X (partial least squares discriminant analysis; PLS-
A ageld B¢ aF PR "dgehs ohuwdt 6 )

Fot A

= la g; = 1bE %}3361?3, PLS-DA®] <=
G

g&o], B g5l opnibe] FAgk S A & IF AlololM mlwd Az, & 29} o] PLS-DA F
2% ZFoAolE T3 PLS-DAIA &9 F TRl T dTSs sta 9 aF e Tk FEAA f
9%t Alo]E HolE FR olu Ak AW tt. Kruskal-Wallis H|AES Fdste] Efold 159 ofn|x=Ak
FEEE Al BAste] & 3¢ Yehfidth. o] = Eaf PLS-DACIA Fa8W KYN, TRP, PHE, ARG, ASP, GLU®|
TE A% g7 SIRS 2 ™S #Atel o) d 2ol (p <0.05)F YERE 21e FAskivh. GLNT GLU
v FFEN 4 aaet SFE YA o8 AR Ak F Q7] wiite] GINS FRE F7FsESiaL, TRP-KYN
Az dRolal 1 FFo] MR WhHEte] KN G25o] F71ehd TRP S50 #HAstal 1 wh i wzlz}x] o] 7]
w ol KYN/TRP H]& (KT ratio)S AMFedth. A2 thiask wlolQ miAZE /Esly] 91ske] A A3 8
7}A) A% (KYN, TRP, PHE, ARG, ASP, GLU, GLN, KT ratio)E FH ojm|:=alo g MWate] x4 FAo] 283}
At

i BAE o] gd APF ol viA AW dgow, A¥E Fu opwnite] dd xgow oy o
F A5 TS ET] A& Edeld aFS AMgste 2X2Y 7 B4 FIssith. olE F3 10 19
S A5 AL oele] ¥ 13 o] REsher,

¥ 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- 1.2880110.8999, 0.9609]|[0.9080, 0.9888] |[0.9177,
ARG X 0. 0492+PHE X 0. 0628+GLU X 0.0 0.9651]
013-

GLN X 0.0037-3.8763

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, PHEKYNXO.3925-|0.9870|- 0.9266 0.9652 0.9398
TRP X0.0937- 1.1390110.8917, 0.9553]1|[0.9081, 0.9887]10.9118,
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- 1.2370110.8999, 0.96091|[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]
GLN X0.0053-5.7122

7 |KT ratio, ARG, GLU, GLNKT ratio|0.9600|- 0.9225 0.9217 0.9223
7= 0.946]
GLN X0.0002-3.4614
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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 o} 949 (AUC)E Z33H vk A%S 7|vtom FHrldgr). Areh 2o dfd=: wd A5S &
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 g e A5 B4 Aeskar,
[ 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 |

PHE= PHES] F<=o|t}.

2 A7) Ads Fa) MR ok A5l E3he ofu a4k TRP, ARG B PHES} o] 59

T @Al oAb A 2T Bl &S Hlsigien, ofF Vwtew dto] = HE
Ao Aes HolFs A7) A 13 22 g AF $AS A4 F Ul e

A AS AEE dHer AT S Ut

Aeg g A5 A Ad 45 HAE aFdA Hd3a 0w RdF
4& Fdstel B7FEASIT. g A4 de2 WBC, WPWPH%7“’ﬂ
= H]ﬂé}iiﬂ °1HH 71% MES viole whASte] nlas fjste], 43

PCT —’F—frﬁ Cobas e 601 (Roche) Al¢FS A}g-3}od
immunoassay) 2.2 =343t FaE AT},

o A,
S HP o FAfA <l

MekE ghdEEk vlol 9 wlAE dH7] X 204 HE
| Sd% ol vhole wiAle B 4 A,

< TE%e sEE
HEZF vlo]l L

Cobas ¢ 702 (Roche,
B BEAW (immunoturbidimetric assay) o2 =H3 Qo A

A7) sk ot WMo BAWM (electrochemiluminescence

=T =
o -1

CRP

Hhel o] AUC 0.931% HdZF X

A 2HE KYNS =i E

% vhole v

A4 ghol -1.1280 ©]

7]1¥= 2 & ROC
uhA S A%

wol HAT 4

ofr

¥ 2
AUC 95% CI SE
A F (multivariate index) 0.931 0.887 to 0.974 0.0222
Z2Z X E4(procalcitonin; PCT) 0.945 0.904 to 0.986 0.0209
KT ¥]& (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
H2AE a8o|A KT H& o359 AUCE 0.8350]%la KT H]& o] PHES} ARGE X3 thHz X429 AUCE
0.931 (95 % CI, 0.887-0.974)2 YEIWT. 7] F ofr|its A28 U= X ol F7181dE KT Hl &R ARS
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o olrh, 71E H38E vlo) wlF e} B wulo] sty vy A5 u]ﬂsyoq LR = 3ow EL E}
o] PCTS} CRP= @5 v PSS vy 2 4% 5 9l H

AL oS GAT 5 AT, o] ZHEH 3
?l SIRS 3AHE EFAA AFdle] 2+ A} &
o vpol o mpARA ] FAH S 1T - AT

w3, HEE aFdA AEA o9 a5 AEATL ofd 3¢ 1% 7+ Mann-Thitney U HIZEE 2839
AEAS} H-AE 39 F ARolelA AdElE uhA®E A4 ZolE Hlusle] Rkt ARE = 59
el Y. A7l AdE Fxzehd gwE A H2E 1F (Mann-Whitney U test, p-value = 0.019)°]A4
AER}E v AEART fFegh 2polE HF oy, PCT 52+ AERS} v AEAF 7o A5 02 2ol 7}

AaE A REA B
3 SIRE FHE S e HEE A

P Ae FAY 5 At olsh ge Ane APFA U AF vlole nARA AR AR chaF (4
AR ARAL 5 AL Aot

2 FgW, ABE BR) opvlweal YAl AR A SIRS Bkel obmleit dixbe} etk
ato] opvicat XERYS JlMos AUF wole MAZM Bastn 4B G A5E 44
g AFsge o, A7) A5 ADF Al WS Soldolr @ 4 e @Y obvlwiw 1 T
g /o sel AAFS A VT F Qo] AP F8A 488 + UL Aoz /e

_14_



k1

)

Hla

F1

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